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Abstract

Small-scale goat farming can significantly contribute to livelihoods, particularly in semi-arid areas where rainfall
is erratic and crop farming is too risky. The study investigated the gendered-differentiated contribution of goat
farming to household food income and food security in the semi-arid area of Msinga in South Africa using focus
group discussions, key informant interviews and a questionnaire survey of 241 households. Using the Household
Food Insecurity and Access Scale to measure the household food security of goat farming households,
descriptive statistics and the Chi-square statistics, results showed a significant relationship between food security
and the household socio-economic parameters such as the education level of the household head (p < 0.05), the
gender of the household head (p < 0.05) and the total household income (p < 0.01). The Tobit regression model
showed that the main factors determining food security at the household level were education levels, gender and
the total household income. Female-headed households were less food secure than male-headed households
because they did not have reliable employment to provide adequate and nutritious food for their households.
Therefore, empowering women is crucial to ensuring food security because unstable employment opportunities
lead to households’ failure to cope with food insecurity adequately. Goat farming did not contribute to household
food security because it generated little income as goat sales were generally low, with a mean of 2.1 for male
headed-households and 1.0 for female headed-households in 12 months (p < 0.05). Farmers obtained little income
from goat farming because goat flock sizes for most households did not increase due to poor nutrition, diseases,
predation, and theft. With the household food basket cost reported to be ZAR3 400/US$188, a household would
need to sell up to four goats each month to survive solely on goat farming. However, where goat flock size was
small, households limited goat sales to maintain the potential to increase their flock size. Empowering women by
promoting rural education may increase their chances of being exposed to better management options, acquiring
a better understanding of goat management practices, and making informed decisions, thereby contributing to the
improvement of food security. Enhancing goat production is essential to increase flock sizes, as this enables
farmers to make more sales, thereby improving food security. Therefore, extension workers need to help farmers
better manage and utilize goat farming to their full potential. Finally, rural households need to reduce their
autonomy and dependency on supermarket goods and become more agri-oriented.

Keywords: gender, determinants, food security, Tobit regression model
1. Introduction
1.1 Background

Small-scale goat farming in most communal areas is a major source of livelihoods that can eradicate poverty and
contribute to sustainable food security (Ngambi et al., 2013; Dube, 2015). Several studies have focused on the
importance of goats for diversifying the income sources of the rural poor (Njuki & Sanginga, 2013; Aldosari,
2017). However, not many studies have taken a gendered analysis of the factors affecting goat management
decisions such as the role and potential of goats to improve income and food security in semi-arid areas.
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Understanding the opportunities and challenges that farmers face through gendered lenses can enhance the benefits
of goat production. It is important to consider gender because women have been pivotal to attaining food security
in rural households. A better understanding of the mechanisms through which they make their contribution is
required. A gender-disaggregated analysis of the decision-making processes and goat farming’s contribution
towards household food security is necessary.

Food security exists when all people have physical, social, and economic access to sufficient, safe, and nutritious
food, which meets their dietary needs and food preferences for a healthy life (FAO, 2008). The dimensions of
availability, stability, access and utilization ensure food security within households. Food security can be u a
measure of household welfare because its absence is related to both the cause and effect of poverty in households
(FAO, 1996).

The achievement of food security at the household level is through the interaction of a complex set of factors,
which vary across households. Gender is one of these key determinants of food security. Nonetheless, even gender
itself is multi-dimensional and complex in its attributes and nature. The attainment of food security is central to the
Sustainable Development Goals (SDGs) as SDG 2 talks explicitly about eradicating hunger. In line with human
rights, several governments include food security as central to their national objectives. Indeed, South Africa’s
contribution identifies the achievement of food security as one of the basic human rights of its nationals. Abdullaha
et al. (2017) revealed that age, gender, education, remittances, unemployment, inflation, assets, and disease
incidence are the factors that determine household food insecurity. De Cock et al. (2013) revealed that the main
determinants of household food security in the Limpopo Province of South Africa were human capital (education,
household size and dependency ratio) and household income, with income being one of the most significant
determinants (L&, 2015). In their studies, Mango et al. (2014) found age and education level of household head,
household labour size, livestock ownership, remittances and access to market information to influence household
food security positively. However, these determinants of food security may differ depending on social norms of an
area or at the household level because of the multi-dimensional phenomenon of food security. Oyekale (2013)
highlighted that large household sizes could increase agricultural production due to labor provision, but where
production resources are limited, large household sizes can lead to food shortages. Schwabe (2004) indicated that
large households with many dependents are likely to be poor because they require significant income to keep
household members out of poverty, and higher dependency ratios are more frequent among the poor.

Deciphering the complexities of the gender and food security link helps understand how to increase household
food security. Inequalities in women’s access to assets such as land and livestock and other livelihood
opportunities make them vulnerable to malnutrition and food insecurity. Although government social grants may
assist women in caring and looking after households, they do not transform gender relations (Patel and Hochfeld,
2011). They do not stimulate women’s participation in developmental activities (Patel et al., 2015). With fewer
assets and heavier burdens associated with additional household obligations, women are more vulnerable to
shocks of household food insecurity. In the livestock sector, goats are often the only asset possessed by
resource-poor houscholds whose ownership is easily accessible to women. They are easier to handle than dairy
cattle because they require low amounts of food and can reproduce at a young age with multiple births (Rahman
et al., 2016). There is remarkedly low capital required to invest in goat production, yet there is high meat
productivity and other products (Garcia-Winder & Chavarria, 2017). Literature has highlighted what several
studies have attributed to the importance of goats in diversifying the income of the rural poor (Njuki & Sanginga,
2013; Aldosari, 2017; Garcia-Winder & Chavarria, 2017). Henceforth, if sustained, goat production and
productivity can help deal with food security challenges and alleviate poverty.

Although women and children are often responsible for the provision of labour in many goat-related activities
(Hulela, 2010), they often own fewer goats than men. They are less involved in decision-making (Webb &
Mamabolo, 2004), which emanates from the cultural settings which are biased against women (Chukwuka et al.,
2010). As a result, even though several studies have reviewed aspects of women and food security, this has failed
to translate into the expected outcomes in addressing food insecurity in much of Southern Africa (Olowu, 2013).
Obtaining financial independence will increase women’s bargaining power and enhance their rights to participate
in decision-making and increase household food security.

1.2 Linking Gender to Food Security

The thinking of food security has gradually moved from global and national food supply concerns to households’
access to food. This shift brings in the argument of gender, emphasizing which gender should drive household
food security (Watuleke, 2014). Gender is considered an essential socio-economic factor when investigating the
roles and restrictions of people involved in agriculture (Deere et al., 2012). Some findings have suggested that
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food security interventions can improve gender equality and food security (FAO, 2017). Although several
studies have reviewed aspects of gender and food security, there has been a failure in addressing food insecurity
(Olowu, 2013), thereby reflecting the complexity of the relationship between the two. The inability to produce
results has been mainly due to the failure in understanding the fundamental issues of gender dynamics in
decision-making, asset ownership, and income control.

Food insecurity disproportionately affects women and girls mainly due to cultural restrictions on access to
education, assets and land. Households and society may restrict women’s decision-making power over household
income (Brody, 2015; FAO, 2015b). Even though more women than men are dependent on farming in Africa,
gender inequalities continue (FAO, 2017).

Studies found that gender equality programmes aimed at empowering women by increasing their bargaining
power within households were associated with health, food, and education improvements, particularly of girls
(FAO/ADB, 2013; Brody, 2015). Improving gender equality positively affects food security, mostly in children.
Household allocation of resources and decision-making favoring women improve food security (FAO, 2017).
Duflo (2003) indicated that women’s old-age pensions led to a considerable increase in childhood development.
Improved gender equality enhances food security outcomes (FAO, 2017), so gender-targeted inventions should
improve food security as women are interested in investing in household consumption needs. Women’s rights to
land, control over assets and livelihood opportunities should be equal to men’s as this positively affects food
security (Doss et al., 2017).

In many rural areas, women rely on subsistence agriculture, but their most significant constraint is land tenure
(Selepe et al., 2015). Cultural laws deny women the same rights to property as men, and female-headed
households often face challenges in ensuring food security for their households because of lack of security of
land tenure and access to loans due to lack of collateral (Olowu, 2013). In addition, culture lead to women
having less personal autonomy, fewer resources and limited influence over household decision-making processes
(Selepe et al., 2015). Although there may be no constitutional barriers to gender equality, the laws that govern
inheritance and marriage are often the cause of discrimination against women. Local authorities and traditional
councils tend to have limited gender equality factors through the land tenure system, which discriminates against
women (Babajide, 2015). Hence, crop production generally favours men because of their land ownership (Olowu,
2013).

Bahta et al. (2017) indicated that livestock farming, unlike crop production, may not contribute to gender
inequality because both genders may have equal access and right of ownership to livestock and can be involved
in the production, unlike cropping allocated by households and not by gender. Livestock farming may be an
important sector towards developing and improving rural livelihoods and alleviating poverty, especially among
the poor. Exploring women’s and men’s perspectives on livestock, particularly goats, is crucial in alleviating
food insecurity (Desta et al., 2017).

1.3 Conceptual Framework

Most rural dwellers in South Africa depend on social grants. The government gives social grants to the country’s
citizens monthly to improve their living standards. The recipients include elderly people, people with disabilities
and those with young children. The need for social grants, particularly in rural areas, is due to the lack of
economic activities and also that rural people often lack the necessary skills to take advantage of economic
opportunities, which may improve their living conditions (Adams-Kane & Lim, 2016). Most women access
social grants as they are caregivers of children (Patel, 2012). According to the ‘development as freedom’ theory
(Sen, 1999); although social grants have a positive role to play in most households of reducing poverty, they are
inadequate to entirely end poverty (Selepe et al., 2015; Mokwena, 2016; Devereux & Waidler, 2017). Social
grants are viewed as safety nets to prevent absolute poverty in households but are inadequate to meet all
household needs. Trefry et al. (2014) found that social grants are a disincentive to farming and gardening.
Another concern is that social grants can end up buying non-essentials such as alcohol and drugs. In some
households, the grant is the sole income source that the entire household shares (Mokwena, 2016). Therefore,
households need to diversify livelihoods to other on-farm and off-farm activities (Barret et al., 2001; Mathebula
et al., 2017), reducing social grant dependency.

Amartya Sen’s theory of freedom of development gave rise to the capability approach (Sen, 1999). According to
the capability approach, humans differ in converting means into opportunities or outcomes or transforming a
resource into opportunities. It relies on the view that the development of human skills is needed for poverty
alleviation as it gives people freedom through the development of their capabilities. Although health, adequate
nutrition and freedom of speech are important capabilities, human capital development, such as education, is one
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of the most effective tools for poverty alleviation (Nussbaum, 2011). Knowledge increases the ability of rural
households to explore technological innovations and market opportunities. There is a correlation between
poverty and low education level and unemployment (Baiyegunhi & Fraser, 2010). Gubbles (2013) noted that
increasing education levels, particularly female literacy, is important as it increases family incomes and leads to
better nutrition. Hence, it is linked directly to increased food and nutritional security.

Household food security requires enough food supply to meet specific dietary needs, either through production,
purchase, or gifts (Banwat et al., 2012). Poverty leads to households consuming diets that lack diversity and may
lead to micronutrient deficiencies. It may also lead to households consuming lower quality and less nutritious
foods, reduction in the quantity of consumption by certain members of the household, a decrease in the
frequency of consumption and or size of the portion, and in malnutrition, especially in children (Brinkman et al.,
2010). Baiphethi and Jacobs (2009) alluded that incidences of food insecurity are high in South Africa due to
increased dependence on market-purchased food. Food purchases require households to have cash. However,
given the prevailing high levels of unemployment, particularly in rural areas, the income to purchase food is
often scarce. Therefore, relying on cash to buy food makes households vulnerable to food insecurity (Manyamba
et al.,, 2012). Manyamba et al. (2012) thus referred to food insecurity as not a failure to produce food at a
national level but as a failure by households to have adequate income to buy food.

Although women play an important role in providing food for their households, social and cultural inequelities
make them have little access to productive resources, markets, education and household decision-making power
(Olowu, 2013; Trefry et al., 2014; Sharaunga et al., 2015). Baiyegunhi and Fraser (2014) observed a positive
relationship between being a female-headed household and poverty. Female-headed households are more likely
to be inferior compared to male-headed ones. Felker-Kantor and Wood (2012), Kassie et al. (2014) and Zakari et
al. (2014) explored the link between the gender of a household head and food security. They found that
female-headed households were less food secure than male-headed ones. However, Ibnouf (2011) showed that
women contribute more to food security than men. Most men migrate seasonally or even permanently due to
unfavourable climatic conditions and conflicts, leaving women to play a significant role in producing and
providing food for their households.

Ansah et al. (2019) argued the importance of resilience (socio-economic systems’ capacity to withstand shocks)
to household food security. A household’s resilience derives from assets, income, and opportunities such as
social safety nets and access to public services such as government social grants. A conceptual model by Vaitla et
al. (2012) linked household assets to income; that assets can be employed to generate income for household
consumption.

Assetfs and Income
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Figure 1. Livelihood cycle framework. Adapted from Vaitla et al. (2012)

In the conceptual model, Vaitla et al. (2012) refer to assets such as agriculture or livestock-based as livelihood
strategies that achieve outcomes such as food security, nutritional status or health. The conceptual framework
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begins with assets since they can be used in different strategies to produce income. It then considers whether the
income obtained gets consumed, saved, or invested since these shape the asset portfolio that the household holds
in the following cycle.

In line with the conceptual model by Vaitla et al. (2012), the study’s objective, therefore, was to investigate the
gender-differentiated contribution of goat farming to food security in semi-arid areas. Semi-arid areas have
considerable potential for goat production due to suitable rangelands. However, despite the abundance of goat
numbers and rangelands, most rural communities in semi-arid areas experience poverty and malnutrition. The
study hypothesized that addressing food insecurity requires assets such as goats that can be living savings and
converted into cash to buy food for the household whenever needed (Bettencourt et al., 2015). The study
investigated the gender-differentiated contribution of goat farming to food security. A better understanding of
gender and assets in food security is essential as women’s ownership and control of assets are often associated
with poverty reduction at the household level (Johnson et al., 2016).

2. Methods
2.1 Study Site

The study site of Msinga Municipality (28°10’S 30°15'E) was selected because it produces indigenous goats.
Msinga Local Municipality, found in the uMzinyathi District Municipality in KwaZulu-Natal, South Africa
(Tapela, 2011), comprises six traditional authority areas (Dearlove, 2007).

Msinga has a population 190 000, with two out of five of the population being under 15 years (StatsSA, 2016).
About 57% of the population are women. It is one of the poorest municipalities in the district due to limited
economic resources and activities. As a result, approximately 90% of its population depends on government
social grants and male household members are forced to leave the municipality searching for employment in
cities (Msinga Municipality IDP, 2014).

Msinga is a semi-arid area that receives erratic rainfall patterns with an average of 600 mm annually and ranges
between 350 and 900 mm. The summer temperatures can be very high, reaching up to 44 °C. The unpredictable
rainfall and rocky landscape make it risky to invest in crop production in the area (Cousins, 2012), yet goats
thrive well in this environment.

2.2 Sampling and Selection of Households

Sample selection had four stages, with purposive sampling being the first stage. The selection of the traditional
authority areas of Mthembu and Mchunu was purposive because of the different socio-economic opportunities in
the two areas. Many households in Mthembu traditional authority obtain income from the Tugela Ferry Irrigation
Scheme plots, which contrasts with Mchunu traditional authority. Several households in Mthembu have access to
or work in irrigation scheme plots, and it is mostly women involved in these garden projects. Apart from
government grants, households’ income in the Mthembu area also comes from the sale of garden produce. This
source of income influences their perception on the role of goats and as a result, goat sales tend to be lower than
those from Mchunu traditional area. Mthembu is the only traditional area in Msinga with access to Tugela River
and uses the irrigation scheme plots.

The number of households that owned goats in these two tribal authorities was 2148 (GAP KZN, 2017).
Raosoft’s (2004) sample size calculator was used to calculate the sample size (with a 90% confidence level) of
the study area, giving a sample size of 241 households. Subsequently, stratified sampling was conducted, which
divided the population into two strata (each stratum representing a traditional area). The size of each traditional
area influenced the proportion of the sample contributed to the sample. The sample sizes for Mthembu and
Mchunu were 128 and 113 households, respectively. Traditional authority areas have several dip tanks based on
livestock ownership. Dip tank administrators keep cattle and goat statistics and issue farmers with permits to sell
livestock when needed. Households pay annual contributions to their dip tank managers for membership and
access to services. Three dip tanks randomly selected in each traditional authority area participated in the survey.
Finally, households were selected randomly at each dip tank level.

2.3 Data Collection

Data were collected between May and June 2019 using a structured household questionnaire, focus group
discussions (FGDs), and key informant interviews. The FGDs and key informant interviews generated data that
augmented the structured questionnaire by explaining the quantitative data. Key informants consisted of an
equivalent number of males and females: male and female Community Animal Health Workers (CAHWs), a male
extension officer, a female Non-Governmental Organisation (NGO) representative, a female social worker and a
male dip tank manager. In addition, four FGDs were conducted, one consisting only of males and the other of
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women, from each respective traditional authority area. Each group had 12 participants, two representing a
particular dip-tank area. Female participants included the married, single and widowed. The FGDs helped to
understand the factors affecting the sale of goats, the type of goats sold, and goat marketing options in the area.

The questionnaire was pre-tested and administered by six isiZulu-speaking enumerators. During the
questionnaire survey, one person per household responded to questions while noting the gender of the household
head to categorize them as male-headed households (MHHs) and female-headed households (FHHs). During
questionnaire surveys, female-headed households were categorized as such because they had no adult male
member in the household as these were single or widowed women, while married men and married women
belonged to male-headed households.

Key informant interviews aimed to understand the household food security situation in the area and the
contribution of goats to household income. In the study, a household consisted of people who ate together and
shared income and expenditures.

The study determined demographic and socio-economic variables such as age, gender and education level of
household head, household size, ownership of land and livestock, food, respondent’s perception of their food
security status, and income source. In addition, information relating to household composition, food consumption,
food production, household income, and access to resources was collected. The analysis showed how much
income households obtained and determinants of goats’ contribution to household income. The questionnaire
measured household food security using the Household Food Insecurity and Access Scale (HFIAS) indicator
(Daniel et al., 2013). This measurement of HFIAS aimed to find an association between household food security
and socio-economic parameters such as gender, marital status, household income, household size, household
heads’ education levels and occupation, land ownership, number of assets such as goats, and food stored.
Focused group discussions also investigated the cultural and community views about goats and how they
contribute to household food security and livelihood patterns in the area. Data collection observed all ethical
considerations based on the ethical clearance that the University of KwaZulu-Natal granted.

2.4 Statistical Analyses

Statistical analyses used different tools run on SPSS (2019). The tools included descriptive statistics and
chi-square tests (Crosstabs). The Tobit regression model was used to estimate the determinants of food security.
Qualitative data from the focus group discussions and key informants explained the content and concepts
obtained from the questionnaire survey questions. The analysis emphasized the experiences and views of the
participants.

Descriptive analysis of all the variables was conducted by studying the frequencies of the variables to examine
the selected households’ socio-economic characteristics. Chi-square tests determined the association between
categorical variables such as food security and different socio-economic parameters (such as gender, education
level and marital status of the head of household, total household size, land ownership, location, total household
income, source of regular food, number of meals eaten per day, occupation of household head and number of
goats owned).

Food security was measured using the HFIAS. Although other indicators measure food security, such as the
Household Dietary Diversity Scale (HDDS), which captures food quality and diversity, this study focused on
food quantity eaten or sufficiency, which is what the HFIAS captures (Daniel et al., 2013).

The HFIAS was used to assess the food security status of households. Nine questions probed whether the
household experienced one form of insufficient access to food in the past 30 days and, if yes, with what
frequency (Pérez-Escamilla et al., 2017; De Cock et al., 2013). Households had three possible responses to each
of the nine questions, ranging from zero to 27; the higher the score, the greater the food (access) insecurity the
household experienced (De Cock et al., 2013). Therefore, in the study, food secure households had lower HFIAS
scores, while food insecure households had higher HFIAS scores.

Each question’s frequency of experience created a continuous variable that became the HFIAS score (Swindale
& Bilinsky, 2006). The dependent variable was household food security, grouped into four ordered categories
that had cut-off points on the scale, which enabled categorical classification of whether households were food
secure or not depending on their socio-economic condition. The categories were 1 (food secure: household
experiences none of the food insecurity conditions, or just experiences worry, but rarely), 2 (mildly food insecure:
household worries about not having enough food sometimes or often, and/or is unable to eat preferred foods,
and/or eat monotonous diet than desired and/or some foods considered undesirable, but only rarely), 3
(moderately food insecure: household sacrifices quality more frequently, by eating monotonous diet or
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undesirable foods sometimes or often, and/or has started to cut back on quantity by reducing the size of meals or
number of meals, rarely or sometimes) and 4 (severely food insecure: household cuts back on meal size or the
number of meals often, and rarely or frequently runs out of food, goes to bed hungry or whole day without
eating). Classification for the four HFIAS categories followed Coates et al. (2007). The chi-square statistic
determined whether there was an association between these four food security categories and houschold
socio-economic parameters.

The Tobit regression model was used with the HFIAS score as the dependent variable to analyse food security
determinants. The dependent variable was lower and upper censored at zero and 27, respectively. The Tobit
model is appropriate for analysing lower and upper censored variables (McDonald & Moffitt, 1980). The Tobit
model describes the relationship between a censored continuous dependent variable and a vector of independent
variables (Durlauf & Blume, 2010). The variables explaining whether or not the observed dependent variable is
censored also explain the variable’s level when it takes positive values (Cunillera, 2014). Households considered
food secure had lower HFIAS scores, while that considered food insecure had higher HFIAS scores. Computing
in STATA Version 15 software produced the model. The Tobit is a particular case of a censored regression model
because the latent variable Y;« cannot always be observed while the independent variable X; is observable. A
common variation of the Tobit model is censoring at a value y; different from zero.

The empirical model for quantifying the determinants of HFIAS was given as:
Y=+ X +e (M

where, Y;« = is the latent variable of the dependent variable (HFIAS); = vector of parameters to be estimated,;
X; = set of explanatory variables (Table 1); ¢; = the disturbance term.

The model errors e; are assumed to be independent, N (0, ¢°) distributed, conditional on the X;. The observed
Y;« isdefined as 1 if Y;x >0and 0 if Y« <O0.

2.4.1 Independent Variables Used in the Tobit Model

The independent variables were household characteristics such as gender, education level of household head,
location, household head, sale of goats in the past 12 months, saving money, food storage that lasts for a month,
number of goats per household and the total household income. Table 1 gives the variables used in the model and
their expected effect on the dependent variable (food security).

Table 1. Description of independent variables used in the Tobit model

Variables Measures Expected effect Rationale
Gend 1=Male headed household, 4 Male-headed households tend to be food secure as men
ender
0=Female-headed household usually own the means of production

Goats sold in past Households that sold goats had income to buy food items, and

12 months therefore more food secure
Save money + Money saved can be used to cope with food shortages
Food stored to alleviate future shocks, such as an increase in
Food stored for a month + . .
food prices. Those who store food are likely to be food secure
. Households with an educated head are more likely to be food
Educational level - . .
secure since they can have access to opportunities.
Total household income  ZAR - The more the income, the more food a household can buy
. Higher goat ownership is potential income. Goats can sustain
Goat flock sizes Numbers - . . .
consumption and achieve food security when sold
Household heads younger in age can fend for themselves and
Age of household head I=young, 0= old aged + young &
be more food secure
Locati 1=Mthembu traditional authority area, Mthembu area has access to irrigation to sustain gardens will
ocation o . - .
0=Mchunu traditional authority area be more food secure than Mchunu, which does not have

The logic behind the gender having a positive sign is that male-headed households were expected to be more
food secure than female-headed households. Males often earn more income than females because of
socio-cultural factors that prohibit women from participating in the labour force (Mallick & Rafi, 2010). In
addition, lack of access to production resources also limits women’s contribution to household income (Muhoyi
et al., 2014). Faridi and Wadood (2010), Nyako (2013), and Muche et al. (2014) stated that education levels are
directly related to food security. Households become more food secure with increasing education levels of the
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household head. Therefore, the education levels of household heads had a negative sign, indicating that the
educated household heads are expected to be more food secure than those with fewer years of schooling.
Hoddinot and Yohannes (2002) indicated that higher educational attainment by heads of households is likely to
be associated with higher incomes. Higher household income links with more food expenditure.

Households that saved money to cope with food shortages were expected to be more food secure than those
which did not save money (Shariff & Khor, 2008), hence the positive sign. Thamaga-Chitja et al. (2004) stated
that effective food storage plays a significant role in making food supply stable at the household level. Extended
food storage minimises expenses incurred when regularly buying food and enduring price increases and
increased transport costs. Food storage had a positive sign indicating that households that store food are expected
to be more food secure than those which do not. Rose (2008) noted that the more assets a household owns, the
better it will face difficult situations in the future. Hassen and Tesfaye (2014) reported that income from goats
could contribute to household nutrition. Byaruhanga et al. (2014) also showed that households with relatively
larger flock sizes sold more goats than those with smaller flocks resulting in more income to use for household
expenses. Therefore, goat flock sizes had a negative sign as those with larger goat flocks were expected to be more
food secure.

Baiyegunhi and Fraser (2010) reported that households headed by old age people tend to be more vulnerable
because they cannot fend for themselves due to their old age. Therefore, young household heads can fend for
themselves and be more food secure, and the variable had a positive sign. Shisanya and Hendriks (2011)
mentioned that home gardens positively influence food insecurity by decreasing micro-nutrient deficiencies. The
location had a negative sign as Mthembu households were more likely to be food secure because most of them
own gardens, compared to those in the Mchunu area.

3. Results
3.1 Descriptive Statistics and Socio-economic Characteristics of Households

Table 2 shows descriptive statistics for household socio-economic characteristics. Most of the households were
male-headed. The heads belonged to the adult age group (66.8%), were married (55.6%), and only had up to
primary school education level (41.5%). The traditional authority owned most of the allocated land (97.1%). The
most prevalent occupation was temporary (26.1%) or permanent employment (21.6%), while some were old-age
pensioners (16.6%). Although most households did not save money (66.8%), they could store food for at least a
month (61%). Most households did not grow any crops, so they relied on supermarkets (50.6%). Coping
strategies for household emergencies included selling livestock (35.7%) or borrowing money from relatives and
friends (27.8%).
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Table 2. Descriptive statistics for socio-economic characteristics of households

Variable Categorical Frequency Percentage
. . Mchunu 118 49
Location (household population) Mthembu 123 51
Male 165 68.5
Gender Female 76 31.5
S Yowh 7 71
Head of household age Adult 161 66.8
Old age 63 26.1
”””””””””””””””””””””””””””””” Single 1 46
Marital status Married 134 55.6
Widowed 62 25.7
Cohabiting 34 14.1
- None e 261
. Primary 100 41.5
Education level Secondary 63 2%6.1
Tertiary 15 6.2
. Mchunu 21 45
Goat ownership (mean per household) Mithembu 2% 55
" Buying&sellng 30 124
Farming 12 5.0
Permanent job 52 21.6
Head occupation Temporary job 63 26.1
Unemployed 32 13.3
Self employed 12 5.0
Old age pension 40 16.6
Save money No 161 66.8
Yes 80 332
Source of regular meal Supermarkets. 122 206
Own production & supermarkets 119 49.4
''''''''''''''''''''''''''''''''' Sell livestock 8 357
Sell other assets 2 0.8
Coping strategy Use cash savings 38 15.8
Borrow 67 27.8
Reduce spending 48 19.9
Receive remittances No 131 544
Yes 110 45.5
No 94 39
Food storage for a month Yes 147 61

3.2 Household Food Production

Although female-headed households were either married, single, widowed, or cohabiting, results showed that 82%
of these female heads were widowed. Generally, if the husband is alive, he tends to be the household head. All the
female-headed households made one category because of the small proportion that was either single, married, or
cohabiting (18%). The results only showed male-headed households compared with female-headed households
without the different categories of female heads.

A few households (39%) in Mchunu traditional authority had gardens due to lack of water when compared to
Mthembu traditional authority (73%) (p < 0.01) (Table 3). Residents of Mthembu traditional authority were
involved in gardening due to their proximity to the Tugela River and most had plots in the irrigation schemes.
Garden produce of mostly maize and leafy and root vegetables contributed to food security by providing direct
access to food and diversity in diets. Although questionnaire survey results showed no significant relationship
between gender and growing crops, during FGDs, the women mentioned that men were generally not interested
in gardening as it was considered a women’s job. FGDs also revealed that although males managed the income
from goats, the females managed income from the sale of garden produce. The amount of money received from
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the sale of garden produce, although small and irregular in its flow due to poor marketing, helped them purchase
other goods required in the household. Results obtained a mean of ZAR300/US$17 (1US$= ZARI18) per
household per month from the sale of garden produce.

Table 3. Relationship between the growing of crops in traditional areas and gender as a percentage

Category Traditional authority area Gender
Mchunu Mthembu Male Female

Did not grow crops 61 27 41 50
Grew crops but did not sell 36 6 18 26
Sold crops for < ZAR500 3 22 17

Sold crops for ZAR501-1000 0 8 5 3

Sold crops for > ZAR1000 0 37 19 17

" Chi-square significance ke ns

Note. Chi-square significance level: ***: p <0.01; ns: not significant.

3.3 Household Income Level

Male-headed households earned more income than female-headed households (p < 0.01) (Table 4). The main
occupation of the household head caused the income differences. More male-headed households had permanent
employment (30%) than female-headed households, who mostly survived on the government old-age pension
funds (33%). Higher education levels of males enabled them to obtain permanent employment, which translated
into higher incomes. On the other hand, female-headed households were mostly unemployed or depended on
government old-age pensions due to lower education levels. Some unemployed household heads relied on
children’s social grants. FGDs revealed that the government social grant money was not adequate to buy food to
last households a month, so households tended to struggle towards the month-end. Social grant money had many
uses besides buying food; it paid for funeral covers, micro-lenders, stokvels and was used to buy pre-paid
electricity. School feeding schemes assisted school-going children where they had one meal per day during
school days. However, there was no significant difference between the total income spent on food between male
and female-headed households.

Table 4. Household head occupation, total household monthly income and household income spent on food
monthly, as a percentage

Category Male-headed household (%) Female-headed household (%)
Household head occupation
Buying & selling 12 13
Farming 6 3
Permanent job 30 3
Temporary job 29 20
Unemployed 8 25
Self-employed 5 4
Retired 9 33
Total household monthly income
< ZAR1000 2 1
ZAR1001-5000 65 93
> ZARS5000 33 5
" Household income spent on food monthly
< ZAR1000 35 45
ZAR1001-1500 39 67
ZAR1501-2000 21 7
> ZAR2000 5 1

Note. Chi-square significance level: ***: p <0.01; ns: not significant.

82



jas.ccsenet.org Journal of Agricultural Science Vol. 13, No. 9; 2021

3.4 Use of Income From Goat Sales

FGDs showed that goat keeping did not aid household food security because it generated little income. Goat
sales were generally low, although male headed-household sold more goats (with a mean of 2.1) than female
headed-households (with a mean of 1.0) in 12 months (p < 0.05). Most farmers claimed that goat flock sizes did
not increase due to mortality resulting from poor nutrition in the dry seasons, diseases (such as heartwater and
coccidiosis), inadequate housing, and predation. Dogs that attacked vulnerable kids caused predation. Farmers
limited goat sales when flock sizes were small, so sporadic sales were only during emergencies such as funerals
and ill-health. The selling of a goat to buy food for a household occurred only when there was a ‘crisis’ such as
extreme hunger cases when the household could not use neighbours, friends, or micro-lenders to borrow money.
Farmers revealed that goats were not their main income source and a year could pass without a single goat sale.
According to the farmers, if they sell goats too frequently, the small flock sizes mean that they would have
nothing to fall back on when a ‘real crisis’ arose. Only those with larger goat flock sizes (above 50) could sell
more often. Having smaller flock sizes was also seen as reflecting poverty and so most households would rather
keep their goats than sell each time there is inadequate food in the household. As such, farmers revealed that
some households would instead go to bed hungry than sell their goats.

3.5 Association Between HFIAS and Socio-economic Characteristics

The results table categorized HFIAS into four: food secure, mildly food insecure, moderately food insecure and
severely food insecure to analyse the association between food security and household socio-economic
characteristics (Table 5). Results showed a significant difference between male and female-headed households
regarding food security, with more males than females belonging to the food secure category (p < 0.05). There
were also significant differences between food security and size of the household (p < 0.05), marital status (p <
0.05), household head education level (p < 0.05), household head occupation (p < 0.01), total household income
(p <0.01), source of regular food (p < 0.01), number of meals per day (p < 0.01) and location (p <0.01).

The larger the household size, the more they become food insecure. The higher the household head’s education
level, the more food secure they were, while households with little or no education levels were less food secure.
However, there were no significant differences between food security and land ownership and the number of
goats owned by a household. Although FGDs revealed that only farmers with larger goat flock sizes sold more
goats than those with fewer, this did not translate to food security because this only applied to a few farmers. So
the questionnaire survey results did not show significant differences between those with many or fewer goat
flock sizes.

Household head occupation, related to education level and total income, showed that household heads with
permanent employment were more food secure than unemployed, self-employed, or dependent on old age
pensions and earned less income. An interview with a social worker in the study area indicated that households
where the head was unemployed often dependent on the government social child grant. This social grant aimed
to assist children but ended up feeding the entire household making it inadequate to meet its intended
beneficiaries. As a result, meals eaten were unbalanced, inadequate or not nutritious. Households who owned
gardens and produced some of their household food were more food secure than those dependent on having
income to purchase food from the supermarkets. The number of meals eaten per day also affected food security.
Results showed that the fewer the number of meals eaten, the fewer households were food secure. Mthembu
traditional authority area was more food secure when compared to Mchunu. FGDs in Mchunu mentioned that in
contrast to Mthembu, their area did not have water to allow them to have gardens and so they were forced to buy
all the food they require, which is a challenge due to lack of purchasing power.
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Table 5. Food security and household parameters

Food security status

2 ..
X significance

Variable Category Food secure Mildly food Moderately food Severely food level
insecure insecure insecure

Male 18 120 9 18 ok
Household head gender
,,,,,,,,,,,,,,,,,,,,,,,,,,,, Female 8 ¥ w2 8
Location Mchunu 13 57 16 32 HHE

Mthembu 13 101 5 4
"""""""""""""" single 2 4 2 3 e
Household head marital status Mémed 15 % ! 16

Widowed 6 31 9 16

Cohabiting 3 27 3 1
”””””””””””””””” None 4 %4 10 15
Household head education level Primary ’ 67 ’ 5

Secondary 8 48 2 5

Tertiary 5 9 0 1
"""""""""""""" Allocated 24 16 19 3 ns
Land ownership Inherited 1 1 1 0

Bought 1 1 1 1
”””””””””””””””” Buying & selling 3 19 6 2 w0

Farming 0 11 1 0

Permanent job 11 38 0 3
Household head occupation Temporary job 1 49 5 8

Unemployed 2 13 7 10

Self employed 1 9 0 2

Retired 8 19 2 11

Supermarkets 19 60 13 30 HAk
Source of regular meal .

Own production & supermarkets 7 98 8 6

<5 10 31 5 16 *k
Total household size 6-10 10 76 11 15

>10 6 51 5 5
"""""""""""""" <»s 2 %0 14 3 s
No. of goats per household 26-50 5 61 7 4
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2S00 702

3 25 113 8 13 ok
No. of meals per day 2 1 43 13 21

1 0 2 2
"""""""""""""" <ZARIOOO 0 0 0 5 e
Total household income ZAR1001-5000 14 115 20 29

>ZAR5000 12 43 1 2

Note. *** is significant at p < 0.01; ** is significant at p < 0.05; ns is not significant.

3.6 Determinants of Food Security

The results in Table 6 indicate that seven estimated coefficients were statistically significant. The relationship
between gender and food security was statistically significant. The positive coefficient indicates that
female-headed households were worse off than males in terms of food security. There was a statistically
significant negative coefficient for saving money, indicating that households that save money were more food
secure than those which did not. There was a statistically significant negative coefficient for location, indicating
that the Mthembu traditional authority area was more food secure than Mchunu traditional authority area. The
difference in food security emanated from Mthembu farmers having access to gardens. There was a statistically
significant negative coefficient for total household income. The negative coefficient indicates that households
with more income are more food secure.

Although there was a statistically significant coefficient for food storage, the positive coefficient indicates that
households that store food are less food secure than their counterparts. A possible reason could be that
households that store food might not have had a continuous income flow and were less food insecure. There was
a statistically significant negative coefficient for goat sales in the past 12 months indicating that households that
sold goats had the income to buy food, making them more secure. Goat flock size had a statistically significant
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positive coefficient. This coefficient indicates that goat ownership meant food insecurity, which is contrary to
expectations. A plausible explanation for this could be that larger goat flock sizes distracted households’
economic activities, making households more food insecure than their counterparts. Households with larger flock
sizes might be more attached to them and unwilling to convert them to food to make them food secure.

In the Tobit model, the reciprocal of the tolerance value, which measures the influence of collinearity among
variables (VIF), was below the acceptable cut-off value of 10 (Hair et al., 2014), meaning that there was a low
correlation among variables since the VIFs were in acceptable ranges.

Table 6. Tobit estimates of the determinants of food security

Variable Coefficient Standard Error P>t VIF
Gender 2.220%* 0.672 0.001 1.39
Education level -0.509 0.372 0.172 1.49
Location -1.367* 0.644 0.035 1.46
Sold goats in 12 months -0.514* 0.311 0.099 1.30
Saved money -1.179* 0.553 0.034 1.59
Household head age 0.459 0.536 0.392 1.18
Food storage 1.121%* 0.572 0.051 1.11
Number of goats 0.051%* 0.024 0.032 1.47
Total household income -1.941%* 0.698 0.006 1.46
_constant 9.847 1.902 0.000
Var (HFAIS) 16.534 1.629
Limits: lower =0

upper =27

No. of obs. =241
Uncensored = 230
Left-censored = 11
Right-censored = 0

Wald chi’(9) = 77.91

Prob > chi® = 0.000

Log likelihood = -632.229
Pseudo R* = 0.058

Note. Significant at * = 10%, ** = 5% and *** = 1%.

4. Discussion

The socio-economic factors that influenced food security were location, marital status, regular meal source, total
household size, gender, education level, occupation, total household income, and meals per day. Baiphethi and
Jacobs (2009), Shisanya and Hendriks (2011), and Selepe et al. (2015) mentioned that home gardens positively
contribute towards food security. Gardens decrease micro-nutrient deficiencies and allow households to buy the
foods they do not produce, increasing financial savings on food bills. The effects of gardens on food security
manifested themselves in Mthembu traditional area where residents were involved in gardening and were more
food secure than Mchunu residents. Water is a basic need and key to household food security through food
preparation, processing and production (Selepe et al., 2015). Mchunu residents had underutilized land not used
for crop production or gardening due to lack of water, and this contributed to them being food insecure as they
only relied on supermarkets to obtain food. Obtaining food from supermarkets requires purchasing power that
households often do not have, and so households that grew their crops had more likelihood of attaining food
security. Garden produce such as maize and leafy, and root vegetables were used mostly for household
consumption, with sales being small and irregular in its flow due to poor marketing. Household earned mean of
ZAR300/US$17 (1US$ = ZARI18) per household per month from the sale of garden produce. Although
inadequate to sustain Mthembu households, the garden produce helped them become more food secure than
those in the Mchunu tribal area because it provided direct access to food and diversity in diets, while the money
helped them purchase other goods required in the household. Mrema and Chitiyo (2011) reported that vegetable
home gardening is one of the agri-based safety nets against food shortages and nutritional needs. Patel and
Hochfeld (2011) and Murugani et al. (2014), in their studies, mentioned that women in agriculture need to be
supported by government authorities to curb food insecurity in households. In addition, Maziya et al. (2017)
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conducted studies in the same study area of Msinga recommended that infrastructure investments for irrigation
farming and a high level of competence in fertilizer application can enhance food security.

Meyer and Nishimwe-Niyimbanira (2016) and Oyekale (2013) indicated an unclear relationship between poverty
and household size. Households with more children may have more labour to work on the land with the hope of
increasing income. On the contrary, large households with many dependents are likely to be poor and hence food
insecure because they require large income to keep the family members out of poverty and provide daily meals.
A study showed that larger household sizes were more food insecure than those with smaller sizes.

Results showed that the number of meals consumed per day affected food security. Food insecurity resulted from
insufficient meals eaten per day, while food security was seen in households that could afford more meals per
day. Manjengwa (2012) reported that poor households may consume food of poor nutritional quality or fewer
meals per day because they cannot afford more meals. Such households may be food insecure because of an
insufficient number of meals eaten per day. The more meals eaten per day means more food is eaten, so
households that can afford more meals per day tend to be more food secure.

The marital status of the household had a significant relationship with food security, with the single and
widowed being less food secure. In their study, Selepe et al. (2015) found that single-headed households led by
women were food insecure because they did not have stable employment to provide sufficient and nutritious
food for their household. Coping strategies mentioned in the study were in line with those stated by D’Souza and
Jollifffe (2012) and Mkhawani et al. (2016) that households may resort to selling livestock, borrow money to buy
food and reduce spending on food in the face of emergencies.

At the household level, the determinants of food security were total household income, gender, education levels,
saving money, location with access to irrigation to sustain gardens and sale of goats in the previous 12 months.
Food security was lower amongst households with little or no education, the unemployed and those receiving
little household income. This is because more income enables a household to secure food through purchasing.
Obi and Tafa (2016) alluded to the fact that there is a strong correlation between poverty and unemployment.
Baiyegunhi and Fraser (2010) stated that households are more vulnerable to poverty and food insecurity when
their head’s education level is low. The more the household head spent in school, the more their chances of
finding a better paying job, which increases household food security. Higher education levels may have had the
combined effect of better nutrition and better access to food due to higher incomes, as De Cock et al. (2013)
stated. Similarly, Gebre (2012) noted that education significantly correlates with food security.

Some authors presented arguments on the head of household’s age and stated that food insecurity and poverty
were prevalent in households whose heads are younger due to the youth’s reliance on adults for food provision as
argued by Obi and Tafa (2016). On the contrary, Baiyegunhi and Fraser (2010) argued that households headed by
old age people could be more vulnerable because they cannot fend for themselves due to their old age. In the
current study, age of household head did not influence food security.

Saving money was also a determinant of food security in the study. Where households had money kept for future
use were positioned to prevent shocks such as drought, income insecurity, and increasing food prices. Although
Gitonga et al. (2013) explained that food storage is of great importance to food security because it bridges the
gap between two harvests and stabilizes prices by taking the produce off the market during the peak season; in
the current study, storing food did not contribute to food security. A possible reason is that households that store
food might not have a continuous income flow and are less food insecure. The study did not measure the
quantity and type of food stored, and so the quantity or type of food stored by households might not have
contributed to food security. The period of storage, of 30 days, might not have been long enough to have any
impact on households’ food security adequately.

There was a significant relationship between food security and the gender of the household head. Female-headed
households were less food secure than male-headed households. Baiyegunhi and Fraser (2010) obtained similar
results that food insecurity and poverty are more likely to be higher in female-headed households than
male-headed households. This is because females often did not have reliable employment to provide adequate
and nutritious food for their households.

FGDs findings align with those from the questionnaire survey that goat farming did not contribute to household
food security. Although FGDs revealed that farmers with larger goat flock sizes sold more goats than their
counterparts and used the income to buy food. The study may not conclude that the food security situation
increases through goat sales because only a few farmers had large flock sizes. FGDs results mentioned that for
most farmers, there was little income obtained from goat sales. For most households, goat flock numbers did not
increase effectively due to diseases, poor nutrition, theft, and predation. Where the goat flock size was small,
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households limited goat sales to maintain the potential to increase their flock size. Hence, there were only sporadic
sales, particularly when there were household emergencies such as funerals and ill-health. This corresponds with
Byaruhanga et al. (2014)’s findings that households with larger flock sizes sold significantly more goats than those
with smaller flock sizes. Negassa and Jabbar (2014) also mentioned that flock size positively correlated with a
household’s choice of participation in goat sales, with goat sales restricted where flock sizes were small. The
household food basket cost ZAR3 400/US$188 (Economic Justice and Dignity Group, 2020). FGDs reported
that the cost of the sale of a single goat was said to be on average ZAR1000/US$56. Therefore, a household
would need to sell up to four goats each month to survive solely on goat farming, which translates to up to 48
goats per year. As a result, goat farming did not translate to food security for most households due to small goat
flock sizes, and their sales realized little income. The study had hypothesized that addressing food insecurity
requires assets such as goats can be living savings and converted into cash to buy food for the household
whenever needed. Therefore, the hypothesis gets rejected in the current study since goat farming was found not
to contribute to household food security because it generated little income as goat sales were generally low.

5. Conclusions

This study collected information on household composition, food consumption, food production, household
income, and ownership of goats and their relation to food security. The results showed that the determinants of
food security at the household level were education levels, the total household income, gender, saving money,
sale of goats in the previous 12 months, and a location with access to irrigation to sustain gardens.
Female-headed households were less food secure than male-headed households. Empowering women is,
therefore, crucial to ensuring food security. Unstable employment opportunities lead households to be unable to
cope with food insecurity adequately. Hence, promoting rural education may significantly improve food security
levels, as education significantly correlates with food security. Improving goat production is important if flock
sizes are to increase.

Increasing goat flock numbers will enable farmers to make more sales, leading to the improvement of food security.
The study also found gender disparities in goat ownership and the decision-making process between male and
female-headed households. This was attributed to females’ cultural set-up and low literacy levels, resulting in
females being less empowered to achieve gender equality within households. Increasing literacy levels of
females will also increase their chances of being more exposed to better management options, acquiring a better
understanding of goat management practices, and making informed decisions. Therefore, compared to men,
women do not reach their full potential in the agriculture sector due to low literacy levels, limited resources and
participation in decision-making. This is due to cultural settings that allow men to own goats in households and
decide to sell. Policies should focus on promoting education, especially among women, and creating an enabling
environment for the rural labour market. Provision of appropriate policies that can raise household incomes and
rural wages and improve rural economies are needed. This may entail mobilizing households through education
and training to be entrepreneurs and creating their opportunities is important since the chance of employment is
scarce. There is also a need to reduce rural households’ autonomy and dependency on supermarket goods and
make them more agri-oriented. Agricultural development programmes need to incorporate gender and goat
farming to design, implement, and evaluate intervention programmes on improving food security. Extension
workers in the study area of Msinga need to help farmers to manage and utilize their goats better in order for
goat farming to reach its full potential. This may be done by assisting goat farmers in improving goat nutrition,
health and management. However, care should be taken not to lead to a land degradation problem caused by the
increasing number of goats. Further sustainable goat production methods research is needed, e.g., on the use of
drought-tolerant fodder.
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