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Small-scale farming plays a critical role in the food security of Africa. An analysis of households in two former homelands provided critical insights into the future of small-scale farming in South Africa. From a survey of 132 households, 57 from Emmaus in the uKhahlamba local municipality in KwaZulu Natal Province and 75 from Thaba Nchu in the Mangaung Metropolitan municipality of the Free State province, indicators of food and nutrition security, income, and the relative contributions of on-farm versus off-farm sources to household welfare were calculated to determine if small-scale farming could drive the economy of these areas. Results revealed stark differences at household and regional levels and were attributed to the importance of crops vs. livestock toward household welfare and the proximity of the regions to urban centers. This was demonstrated by more reliance on arable farming in Emmaus, unlike Thaba Nchu, where a nearby city allowed diversification of income portfolios. In both regions, labor constraints outweighed land limitations. It is, therefore, unlikely that increasing arable land of small-scale farmers alone will stimulate arable farming. On-farm production and consumption did not guarantee nutrition and food security. Currently, small-scale farming did not serve as an engine for economic growth in the communities and formed a small part of the income of most households. However, sustainable intensification of farm production is a plausible pathway for the small number of households for whom farming forms an important part of their income. These households have the potential to engage in more commercial activities if farming and policies can be aligned. A critical knowledge gap is how, under what context, and which forms of agricultural interventions may complement rural development efforts and contribute to the rural economy.
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1. Introduction

Sub-Saharan Africa (SSA) is, second to Asia, home to the largest population of hungry and poor people in the world. In SSA, 40% of the population survives on less than $1.90 a day (Boudet et al., 2021). The predominantly rural nature of poverty in SSA is apparent as approximately 80% of the extremely poor and 76% of the moderately poor live in rural areas, compared to only 44% of the non-poor (Castañeda et al., 2018). In these rural areas, land-based production activities are relied upon by communities to boost economic growth, eradicate poverty, and improve the livelihood quality of the less privileged, with agriculture in a dominant role (Ntsebeza and Hall, 2007). It is therefore not surprising that in most countries in SSA, including South Africa, rural development policies are based on the premise that both Sustainable Development Goals (SGD) 1 (End poverty in all its forms everywhere) and 2 (End hunger, achieve food security and improved nutrition and promote sustainable agriculture) can be achieved by revitalizing small-scale farming (NDP, 2013).

Small-scale farming in rural South Africa is a polarizing subject because of the country’s political history which burdened the agricultural landscape with connotations of race and race issues related to the apartheid segregation laws. As such these areas have continued to attract both political and academic interest. However, scholarly outputs improving our understanding of the dynamics and the role of small-scale farming systems in rural areas seem to have little impact on sound policy formulation and implementation. For example, despite a number of studies that suggest small-scale farming comprises a small part of rural livelihoods (Obi, 2011; D'Haese et al., 2013; Neves and du Toit, 2013), the national development plan (NDP) of South Africa still centralized it to the alleviation of hunger and poverty (NDP, 2013). Therefore, the note by the Voluntary National Review report of 2019 that hunger and poverty alleviation, as well as the creation of thriving rural livelihoods, remain elusive tasks for the country’s development (Matona, 2019), comes as no surprise.

Given the centrality of small-scale farmers to thriving rural livelihoods identified in the country’s NDP, empirical research to better understand the current diversity and context of this sector is important for several reasons. Firstly, it will enable improved program design leading to targeted intervention strategies. Secondly, it will assist with integrating small-scale farmers into the country’s economic activities. Thirdly, it will aid in leveraging resources that are already in place in rural communities for improved rural livelihoods (Larson et al., 2016). To this end, Ragie et al. (2020) documented trends of varied reliance on land-based income streams that demonstrated a relatively small contribution from crop production. Although this was single study in one province of the country, it counters the common perception that rural livelihoods are primarily derived from agriculture and other land-based activities.

While there is a growing literature that documents the constraints of small-scale farming in South Africa, as reviewed by Mathinya et al. (2022), the potential of these farming systems to drive rural development needs to be clarified. Empirical research is needed to understand the diversity of the livelihood strategies of small-scale farmers, how they define their work, how they operate, and what their aspirations are. Mathinya et al. (2022) argue that government investments to facilitate rural economic growth through the development of small-scale farming have failed to deliver the anticipated results due to a “wrong starting point.” They argue that the idea that small-scale farmers should participate in commercial value chains regardless of their context is flawed. Additionally, the assumption that small-scale farmers are a homogeneous group (Okunlola et al., 2016; Chapman et al., 2021) has contributed to the failure of governmental support programs on to deliver improvements in farming and livelihoods.

Against this background, our paper’s central question emerges: can small-scale farming serve as an engine for economic growth in rural areas? We attempt to answer this question by first describing the context and diversity of small-scale farming in terms of agricultural activities, the scale of production, and the dynamics of decision-making; and second, assessing the relative contribution of on-farm vs. off-farm activities to selected household welfare indicators that represent rural economic activity. This paper uses the term small-scale farmer to refer to all farmers with little formal commercial activity (Mathinya et al., 2022).



2. Materials and methods


2.1. Study sites

The study was conducted in two regions in eastern South Africa (Figure 1). These regions, Emmaus in Kwa-Zulu Natal (KZN) province and Thaba Nchu in the Free State (FS) province, are both former homelands and were part of the KwaZulu and Bophuthatswana homelands, respectively (Rogerson and Letsoalo, 1985). The study regions were purposely selected as they developed in a different independent governance context (Rogerson and Letsoalo, 1985), affecting these regions’ socio-economic development. In both regions, households could access land through tribal authorities and acquire an informal “permission to occupy” (PTO) with no individual ownership through title deeds (Bolliger, 2007). However, stands were randomly and unevenly distributed in Emmaus, while the approach was more formal in Thaba Nchu, resulting in equal and evenly distributed stands. The stands in Thaba Nchu were allocated in the Trust lands, which are rural areas in homelands that were formerly white-owned and bought up by the South African Native Trust for expanding and consolidating the “native reserves” (Naumann, 2014). Furthermore, land for communal farming was allocated away from these stands, while in Emmaus, communal farming lands were and still are integrated within allocated stands.
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FIGURE 1
 Location of the two study regions in the eastern parts of South Africa (Map was drawn in R Studio using household GPS Coordinates recorded during the survey, base maps with Leaflet JavaScript).


The specific study sites were four villages in the Emmaus region (Table 1), which were selected together with key informants based on easy access to the villages and prior knowledge of farmers’ willingness to participate in research activities. In the Thaba Nchu region, the study sites were two trust lands selected to encompass the range of governmental agricultural interventions introduced in the regions. In all study sites, contact with the first household was arranged by key informants and snowballing was used to identify further households for interview.



TABLE 1 Characteristics of the study sites in KZN and FS provinces.
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2.2. Data collection and processing

The Rural Household Multiple Indicator Survey (RHoMIS) was chosen for the study as it collects information on a broad range of farm household characteristics, ranging from crop and livestock production and land owned to food security and socio-economic features (Hammond et al., 2017). This RHoMIS tool was used to describe the diversity of small-scale farming in our study regions. Additionally, the data were used to calculate a set of food security, nutrition security, and income indicators related to the welfare of households. These household welfare indicators, often used for analyzing poverty in rural areas (Baulch and Hoddinott, 2000), were then used as the second step toward answering our research question. Data to calculate household welfare indicators were collected through a survey conducted on a digital platform using Android-based mobile phones with a suite of Open Data Kit (ODK; Hartung et al., 2010) software installed. The survey collected general household characteristics, such as demographics and socio-economic activities, agricultural management and production practices, food access, and income and income dynamics.

In Emmaus, data were collected only from households that had planted crops in both the 2018/2019 and the 2019/2020 seasons. All participants worked with Mahlathini—a non-governmental organization (NGO), through which we established access to the communities. In Thaba Nchu, many households had not planted crops or had a minimal harvest in both seasons due to droughts. Therefore, this could not be a criterion for household selection, and answers were based on the most recent production season they could remember. Eventually, 132 households were interviewed, 57 in Emmaus (out of a total of about 200 households for the four villages surveyed) and 75 in Thaba Nchu (out of a total of about 157 for the two trust lands surveyed).

Surveys were conducted from January to March 2020 by trained enumerators with fair fluency in the local languages. The questionnaires were professionally translated into isiZulu in Emmaus and Sesotho and Setswana in Thaba Nchu. Households from all four villages (i.e., nine households in eQeleni; 17 in Stulwane; 16 in Ezibomveni; and 15 in Emazimbeni) of the Emmaus region were clustered due to their similarity in production activities. Furthermore, although they are named separately, the villages are rather contiguous with unclear boundaries of where one ends and where the next starts (as can be seen from the short distance among them in Figure 1). In Thaba Nchu, results were analyzed separately for Sediba (48 households) and Woodbridge (27 households) as they are 40 km apart and due to their apparent differences in production activities and access to agricultural resources provided by the Department of Agriculture, Land Reform and Rural Development (DALRRD). For example, irrigation facilities were functional in Sediba and dysfunctional in Woodbridge. Henceforth, the study consists of two regions—Emmaus and Thaba Nchu—and three study sites—Emmaus, Sediba, and Woodbridge.

Data were uploaded to a web server, and an associated set of analysis tools programed in R were used to calculate indicators. In the early phase of our data analysis, we explored the data through principal component analysis (PCA), stepwise regressions, q-plots, and frequency distributions to highlight indicators with notable differences between the sites and explore relationships among them. An ANOVA was conducted to test whether significant differences existed among study sites. The one-way ANOVA test was followed by the Tukey test for pairwise comparison of the means. R was also used for the graphical representation of the data. The importance of outliers was ascertained in consultation with key informants. Comparisons to assess significant differences between regions were also performed with a one-way ANOVA.



2.3. Household welfare indicators

In RHoMIS, several household welfare indicators are calculated by default. We used the following Food and Nutrition Security (FNS) indicators: Household Dietary Diversity Score (HDDS), Potential Food Availability (PFA), Food Self Sufficiency, and Food Insecurity Experience Scale (FIES) to assess the current situation. These consumption-based measures of household welfare are arguably the most comprehensive indicators of the ability to meet needs and wants (Baulch and Hoddinott, 2000). Using the total income welfare indicator (made up of off-farm and on-farm components), we then assessed the contribution of farming to households’ participation in economic activities.


2.3.1. Household dietary diversity score

Household dietary diversity score (HDDS) indicates the dietary diversity of a household based on the intake of 12 different food groups in the last month prior to the survey. The score ranges from 1 to 12, reflecting the number of food groups consumed. The 12 food groups are cereals, tubers, and roots, vegetables, fruits, meat, eggs, fish and seafood, legumes, nuts, and seeds, milk and milk products, oils and fats and spices, condiments, and beverages. The score is also calculated for a good season (best months for food supply) and a bad season (worst months for food supply) as identified by the households themselves (Ritzema et al., 2019). The HDDS is then used to categorize dietary diversity into low (<3), medium (4–5), and high (6–12; FAO, 2006).



2.3.2. Potential food availability

Potential food availability (PFA) is a supply-based estimate of the potential amount of food that can be generated through on- and off-farm activities by a household and is measured in energy (kcal) per male adult equivalent (MAE) per day (Hammond et al., 2017). The two main components of this indicator are all farm produce and off-farm household income (using local food prices) converted into food. The requirement threshold for food security is 2,500 kcal MAE−1 day−1 (Holden et al., 2001). Households were divided into three PFA categories: i.e., Low: households without enough food available low (PFA < 1,500 kcal MAE−1 day−1); Medium: those with roughly enough food available (PFA between 1,500 and 4,000 kcal MAE−1 day−1); and High: households with more than enough food available (PFA >4,000 kcal MAE−1 day−1; Frelat et al., 2016).



2.3.3. Food self-sufficiency

This represents the energy coming from the actual consumption of on-farm products. The energy consumed is calculated by multiplying the amount of food by the energy content of that product. Energy contents were based on a standard product list developed by the US Department of Agriculture USDA.1



2.3.4. Food insecurity experience scale

Food insecurity experience scale (FIES) estimates the prevalence of food insecurity as denoted by difficulties in accessing food due to resource constraints. The score on the FIES scale ranges between 0 and 8, with high values indicating households that experience more food insecurity (Wambogo et al., 2018). The scale uses a set of eight questions that cover a range of the severity of food insecurity. Questions were answered based on the last 12 months before the survey.



2.3.5. Total income

Total income for the household is calculated by adding the income from farm activities (crops and livestock production) and off-farm activities (any income-generating activity outside the farm) as reported by households in the RHoMIS data. The total income indicator generated by the RHoMIS tool was compared to thresholds such as:

1. The international poverty line: This is the international or extreme poverty line for low-income countries that was set at 2.15 US$ Purchasing Power Parity (PPP) per capita per day in the year 2022 and is based on the national poverty lines of the 15 poorest economies in the world (Jolliffe et al., 2022).

2. The South African food poverty line: the amount of money an individual needs to afford the minimum required daily energy intake (Stats SA, 2020)—given as ZAR 585 per person per month (an equivalent of 2.79 US$ PPP person−1 day−1).

3. The living income is explained by van de Ven et al. (2021) as the income a household would require to afford a decent standard of living for all its members. The living income per adult equivalent (AE) facilitates calculation of the income for individual households in rural areas, explicitly considering household size. Elements of a decent standard of living include food, water, housing, education, healthcare, transport, clothing, and other essential needs including provision for unexpected events. The living income benchmark is based on local surveys (van de Ven et al., 2021). In addition to collected RHoMIS data, the following local data sources were used:

a. Food costs: General household survey (Stats SA, 2019); consumer price index.

b. Housing costs: Quantum for government-subsidized houses, commonly known as RDP houses (45 m2) for KZN and FS from the respective provincial department of Human settlements.

c. Non-food non-housing costs: General household survey (Stats SA, 2019).

In addition to the total income of households, our calculation of the living income took into account other social security grants such as subsidized housing, water, and electricity. The living income for these former homelands was calculated as 11.79 US$ PPP person−1 day−1. To allow comparisons of local thresholds against the international poverty line, we converted ZAR to US$PPP using a conversion factor of 7.0 for 2019/2020.2





3. Results


3.1. The small-scale farming households and farming systems

The average household size was significantly different across the three study sites with the largest households found in Emmaus (Table 2). More than 50% of the household heads in Woodbridge were females, while female-led households were fewer in Emmaus. The age of the household head was comparable across all three locations. The education status of household heads was highest in Woodbridge as all had some form of formal education. In Emmaus, 35% of the household heads had no formal education at all.



TABLE 2 Characteristics of the farming households and systems (Where applicable, the mean is accompanied by the median in parentheses).
[image: Table2]

Households in Emmaus owned on average, 1.2 ha of land of which 0.9 ha were exclusively cultivated to field crops. These lands were mostly owned (in terms of the PTO) by female adults and were mostly flat in topography. While most households did not till their lands (54%), 58% of those who did, used borrowed tractors (from neighboring villages) and the remaining 42% did so manually. On average, households produced seven crops and 63% (Table 2) produced both maize (Zea mays L.) and field beans (Phaseolus vulgaris L.) that were intercropped, following the recommendations of the Mahlathini NGO (Kruger and Gilles, 2014). Crop yield was reported as “number of bags” by the households and converted to kilograms (50 kg per bag) and only the production of maize and beans as the main field crops were reported. Households produced on average, 453 kg of maize and 56 kg of beans (fresh weight) on-farm production. Crop residues were usually left on the fields and eventually grazed on by free-roaming livestock. Home gardens were present in 53% of the households and were irrigated with water carried primarily from nearby streams to produce cabbage (Brassica oleracea L.), spinach (Spinacia oleracea L.), onions (Allium cepa L.), and pumpkin (Cucurbita pepo L.). As reported by 88% of households, drought presented the biggest challenge for crop production. Important to note is that the data were collected during a particularly dry cycle. Thus, drought might not have been such a prominent challenge had the survey been conducted after the three La Niña seasons that followed the 2018/2019 dry spell. In addition, soil fertility decline and soil erosion were challenges noted by 61 and 40% of the households, respectively. Fertilizers were purchased by 75% of the farmers, 68% purchased pesticides, and 63% manure. Maize and beans were fertilized with mono-ammonium phosphate (MAP) and limestone ammonium nitrate (LAN) depending on their affordability. Livestock manure was used as both a fuel source and soil amendment. Only 5% of the households did not use any agricultural inputs. On average, households owned about five TLUs comprised of cattle, goats, pigs, sheep, and chickens. Some households (14%) owned no livestock.

Only a few (9%) households sold livestock, as livestock, especially goats, was primarily reared for cultural purposes such as cleansing rituals and cattle for lobola (“bride price”) proceedings, funerals, and paying fines to the tribal authority when traditional laws were broken. Furthermore, livestock served as a savings account and for social standing in the community. Livestock in Emmaus was usually stabled at night and allowed to graze freely from sunrise to sunset in communal grazing lands. The availability and quality of grazing was only considered in the winter season during which the livestock would be herded higher up into the mountains. The households themselves provided most labor for agricultural activities. Some households (32%) relied on reciprocal labor [non-monetized exchange of group work done by farming households for the benefit of each household in the group, adapted from Gibson (2020)], primarily for time-sensitive activities such as land preparation before planting. Reciprocal labor was done in groups of about 5–7 people. For all households, labor was reported as a constraint delaying other activities such as weeding and harvesting which did not form part of reciprocal labor arrangements. The starting point and subsequent rotation of this reciprocal labor was dictated by which household first secured access to necessary production resources. Mahlathini NGO influenced the long-term production planning and management decisions of households. This implies that the planning of households could have been aligned with the research interest of the NGO such as the conservation agriculture strategies employed.

Also, in Sediba, households cultivated less land than what they owned (Table 2). The average farm size was 0.5 ha of which only 0.3 ha was cultivated. On this 0.3 ha, farmers grew fruit trees, field crops and vegetables. Male adults had ownership (PTO) of the lands in 42% of the households while for 35% of the households, female adults did. Generally, the land in Sediba is flat and only 13% reported to have both flat and sloping land. Lands were tilled by 52% of the households of which 84% did so by hand.

On average, households produced 105 and 35 kg of maize and beans on farm and the residues of these crops were mainly used as animal feed. Vegetables such as spinach and carrots [Daucus carota subsp. sativus (Hoffm.) Schübl. & G. Martens] were cultivated by 52% of the households and irrigated with water from the homestead and fertilized with livestock manure. Drought challenges were reported by 56% of the households while issues of erosion were noted by only 17% of the households. Cultivated crops, mainly maize, were fertilized with MAP and/or LAN by only 8% of the households, while the majority (63%) reported not using any agricultural inputs. Households owned 3.7 TLUs of livestock, mainly cattle and sheep which were primarily sold to neighboring towns for cultural rituals such as appeasing of the ancestors or at auctions when transport arrangements could be made. Crop production was done by 58% of the households while 71% owned at least one type of livestock.

Sole reliance on reciprocal labor for land preparation was uncommon and practiced by only 13% of the households. As many (56%) relied solely on household labor, limiting the manpower for agricultural production activities. Male adults were operational decision-makers for 38% of the households, the highest across the study regions. In communal croplands that were managed through intervention programs such as the “one - hectare - one household” project, mainly sunflower—intended for sale with a grain trader—was grown under dry-land cultivation through the intervention of the Department of Agriculture, Rural Development and Land Reform (DARDLR). All production activities (weeding, fertilizing etc.) were then performed by all households involved in the project. It is not entirely clear what the inclusion or exclusion criteria for the project were. A portion of the communal land (about 50 ha) was dedicated to future orchards to be irrigated through the revitalization of irrigation schemes project. At the time, the community was erecting irrigation lines on this fallow land and were expected to start planting in 2023. It was unclear to the households what type of orchard was to be planted there. Households had no long-term investment or leverage into the planning as they could only participate for as long as the project remained operational, which depended on the DARDLR.

In Woodbridge, households cultivated even a smaller share of their land than in both other regions, only 0.2 of the 0.5 ha. The 0.2 ha was used to grow fruit trees, field crops, and vegetables. Adult female ownership (PTO) was most prominent across all three study sites with 52% of the households and only 29% of the households having male adult ownership, the lowest across all three sites. The lands were described as flat by 93% of the households. Tillage was commonly practiced by 96% of the households. Of those who tilled their lands, 58% did so by hand and the remaining 42% hired a tractor. It was bought for a community project on the communal land that was utilized in the past to produce vegetables under greenhouse tunnels, an initiative of the DARDLR that had since collapsed. Households that produced maize and beans had an average production of 64 and 32 kg per household, respectively and the residues of these crops were used as animal feed by 59% of the households—the highest for all the regions. Although on a smaller scale (fewer households) than in Sediba, vegetables [spinach, beetroot (Beta vulgaris L.), pumpkin, and carrots] were produced and irrigated with water carried from communal taps. Drought conditions were reported by many households (70%) and 33 and 19% of the households also reported experiencing declines in soil fertility as well as challenges of soil erosion, respectively. Manure was the most widely utilized field crop input. On average, households owned seven TLUs comprised mainly of goats and sheep that were kept in stables and allowed to graze in communal fallow grazing lands during the day. Livestock had started to roam the fallow communal croplands since the community project had ended due to poor market access as reported by community members. At the time, there was an initiative of the provincial Department of Agriculture to resuscitate some communal projects in Woodbridge such as the cattle feedlots and irrigation schemes. For most households (67%), labor was provided by the household members and only 7% of the households relied solely on reciprocal labor. As elsewhere, labor availability was reported as limiting farm production. Day-to-day planning and management of production activities was the responsibility of female adults and outside organizations (extension services, for instance) had influence or were acknowledged by only 7% of the households.



3.2. The contributions of farm and off-farm sources to food and nutrition security indicators

From our data explorations in the early phases of the analysis, we found that Food availability and Household Dietary Diversity were the only two indicators that showed notable differences among the sites, hence our focus on them. The general trend across all three study sites was that off-farm sources of income contributed more to nutrition security than on-farm production (Figure 2). HDDS in the bad season significantly differed across the regions with Emmaus scoring the lowest (Table 3). Households in Emmaus had lower dietary diversity scores than the other regions if only the purchased food sources were considered. However, this region performed better than the other two regardless of the food source in both the bad season (limited food supply) and the good season (when food availability is above average) when looking at only farm-based food sources. In Sediba, the median of farm-based contribution to HDDS was zero in both the good and bad seasons; in Woodbridge, it was only one (Figure 2). In all the regions, on farm production contributed little to the dietary diversity for households. The good season in both Sediba and Woodbridge referred to the months of November and December, generally known as the festive season. In Emmaus, the good season was the months of harvest (May to July).
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FIGURE 2
 Scores for dietary diversity in both the good and the bad seasons and the contribution of farm-based and purchased (off-farm) food sources. Potential food availability was low and more than 50% of the households had a PFA below 800 kcal MAE−1 day−1 in Emmaus, while the threshold for food security is 2,500. The other two sites performed worse with a median value below 300 kcal MAE−1 day−1. Although PFA was low, higher food self-sufficiency was found in Emmaus. Even so, none of the households in all three sites were food self-sufficient. Generally, food insecurity, as indicated by the FIES score, was a reality in all regions.




TABLE 3 Results of the welfare indicators.
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Figure 3 illustrates the contribution of off-farm vs. on-farm sources to the potential food availability of households in the different regions. Although households relied on a variety of livelihood activities, a large proportion of them remained below the given thresholds for energy intake even when all major livelihood activities are considered, especially in Emmaus. More than half of the households in all three regions fell in the “low” PFA category. The highest proportion of households with low (<1,500 kcal MAE−1 day−1) PFA were found in Woodbridge. Of the three regions, Sediba had the highest percentage (32%) of households in the high (>4,000 kcal MAE−1 day−1) PFA category. Generally, off-farm sources contributed more to potential household food availability and on-farm production and consumption did not guarantee nutrition and food security. In Emmaus, crop consumption was the main source of food. Crop sales provided minimal contributions in all three regions but for the 11% of the households in Woodbridge, it contributed to crossing the threshold value of 2,500 kcal MAE−1 day−1. For all but three households in Emmaus and one in Woodbridge, off-farm income contributed to PFA values surpassing the threshold requirement. In Sediba and Woodbridge, livestock sales had a more prominent contribution to PFA than in Emmaus. However, livestock consumption provided minimal contributions toward PFA in all three regions.
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FIGURE 3
 Potential food availability (PFA) per MAE for all households in the three regions. The red dotted line represents the threshold value for food security: 2,500 kcal MAE−1 day−1 while the black and the green represent the low and the high PFA classes, respectively.




3.3. The relative contributions of farm and off-farm sources to total income

Income results cannot be considered to be entirely reliable, as many households were reluctant to disclose and discuss their incomes, especially income from social grants. Indeed, some households reported no income at all. Nevertheless, the results of those who did report on income revealed the contribution of on-farm versus off-farm sources to people’s livelihoods (Figure 4). When we compare total income against the following thresholds: the South African poverty line, the international poverty line, and the living income indicator or benchmark (calculated for the regions), most households are below these poverty benchmarks. At best, only a third can meet the international poverty line. The only households that could surpass the living income thresholds were those relying strongly on off-farm sources. Only three households in Emmaus, five in Sediba and three in Woodbridge surpassed the calculated living income benchmark. Of those relying mainly on on-farm income, six households in Sediba earned more than the SA food poverty line, none in Emmaus and only four in Woodbridge.
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FIGURE 4
 Total income (Purchasing power parity per household per year) presented against the international poverty line (red line), the South African Food poverty line (black line), and the rural South African living income benchmark (green line).


Although some households did not report any form of income, field notes, and photographs together with researcher observations (triangulated with key informants), noted some informal and irregular sources of income. In Emmaus, selling of marijuana (Cannabis sativa L.), is a prevalent and important but illegal economic activity. This crop is planted in the middle of fields and after harvesting, sold by members of the households (usually men) working elsewhere. Another prominent, more public way of generating income was through weaving of traditional carpets and sewing of cultural garments. This represented a prominent source of income during the “wedding season,” usually in early summer (October to late December). Some households that are closer to more foot traffic such as those living closer to the main road or the Emmaus hospital, or schools, rented rooms to people who worked there such as hospital staff and teachers. Furthermore, some families received remittances from those working away, although this would be only once or twice a year – mainly on major public holidays such as Easter and Christmas. In Thaba Nchu, sewing of school uniforms sold to people in and around the Trust lands generated income mostly in the first part of the academic year (January to March). Some households also preserved some of their harvest such as peaches [Prunus persica (L.) Batsch] and beans through canning or drying to sell later in the season when other households have run out.

A crucial part of the total household income which cannot be fully explored with the current empirical evidence is the extent and reach of the South African social security grant or services. In our study, 23 and 44% of households in Emmaus and Thaba Nchu, respectively, received monthly social security grants, i.e., either: Old Age (60–74 years old): 284 USD PPP; Older Age (75+ years): 287 USD PPP; Care Dependency: 284 USD PPP; Child support grant (per child under 18): 69 USD PPP; or Orphaned child support: a top up of 34 USD PPP on the child support grant, etc. per month (Ruiters, 2016). While these grants were acknowledged by some households as off-farm source of income and others did not mention it, depending on the age of the household heads and household sizes, they could add up to a monthly income equal to 5.3 and 3.6 USD PPP MAE−1 day−1, in Emmaus (one old age grant and four child support grants) and Thaba Nchu (one old age grant and two child support grants) respectively. This alone potentially puts the households above the US$2.15 poverty line. Furthermore, the indigent status of these regions means that the social security services extend far beyond the monthly income. It makes provision for housing through the Reconstruction and Development Program (RDP; already observed in both Emmaus and Thaba Nchu at the time of the study), electricity fully subsidized to a maximum of 50 kWh per month and fully subsidized water to a maximum of 6 kL per month. Additionally, children attend the “no-fees” schools where they are also provided with a meal in accordance with the National Schools Nutrition Program.3




4. Discussion

The livelihoods of households in former homelands such as Emmaus and Thaba Nchu, are often stereotyped as persistently poorly resourced, female-led households (Hurlbut, 2018; Khumalo and Sibanda, 2019), resistant to change (Ighodaro et al., 2016) in severely underdeveloped regions (D'Haese et al., 2013). While the current study in two regions cannot represent all former homelands in South Africa, our study clearly shows that these common assumptions do not hold. Our findings highlight the diversity of households, the limited contribution of small-scale farming to food and nutrition security, as well as its variable contribution to the households’ total income.

The current survey was conducted at one point in time and did not fully capture the dynamic nature of farming systems. Neither did we investigate in detail the influence of different biophysical factors at play in these regions—an important aspect when considering options for intensifying production. Our study nevertheless offered important insights into the context of small-scale farming systems in South Africa. Additionally, our results provide a comprehensive picture of food security and poverty contributing to answering our research question: Can small-scale farming serve as an economic engine in the former homelands of South Africa?


4.1. Diversity of small-scale farming systems

In both regions, households farmed on communal land and none of them owned the land, which is common in other South African homelands as well (Kepe and Tessaro, 2014). Farming in the communities was primarily pursued by older women, as is generally the case in small-scale farming across the country (Mkuhlani et al., 2019; Materechera and Scholes, 2022). However, the farming systems in the two regions differed, particularly in the dependency of households on farming for food provisioning.

In the region of Emmaus, situated about 129 km away from the city of Pietermaritzburg, crop production formed the base of the livelihood portfolio to the extent that households related the “good season” to the months of harvest (May to July). During this time, maize and beans were harvested for household consumption with their residues remaining in the fields. The residues were grazed by livestock that was extensively kept not as a food source but as means of saving and insurance. Away from the crop fields, vegetables were produced to supplement the household food source, irrigated with water from nearby natural streams. In addition to age, the vulnerability of households to poverty could be related to the low education level of the household heads (Hurlbut, 2018). Female adults made the day-to-day management decisions of the farm with great reliance on the local NGO for long-term planning. The active involvement of the NGO was appreciated and reported by the households to have far greater positive impacts than government departments and their programs, something also previously observed (Hebinck et al., 2011; Naumann, 2014; de la Hey and Beinart, 2017; Harris et al., 2021).

By contrast, the Thaba Nchu region is closer to major urban centers (63 km to Bloemfontein city and 28 km to Thaba Nchu town) and people could commute daily to these centers for work. This led to off-farm sources contributing more to their livelihoods. Hence, the “good season” here was unrelated to the agricultural production calendar. It referred to the months of November and December, generally known as the “festive season,” a time of the year when off-farm income is received from family members (mostly men) working away. Being more livestock-oriented, households used crop residues to feed the livestock which—unlike in Emmaus—provided the most energy for the households in terms of potential food availability. On the 0.3 ha of cultivated land, maize, beans, and vegetables under fruit trees were grown and irrigated with water from community or homestead taps that were fairly easy to access. Less than 10% of households acknowledged receiving management advice from extension agents of an external organization, which in this case was the local Department of Agriculture. Unlike in Emmaus, household heads had received a higher level of education and were responsible for all management decisions.

An interesting contrast between these regions was the role of livestock. While there was little livestock consumption in both regions, livestock sales were prominent in Thaba Nchu. The differences between these regions demonstrate the important knowledge gap regarding—how, under what context, and which forms of agricultural interventions—may complement rural development efforts and contribute to the rural economy. This is of great consequence, especially to the country’s ongoing land reform debates (Materechera and Scholes, 2022).



4.2. Food security, poverty dynamics, and the role of small-scale farming

Food insecurity is prevalent in rural areas in South Africa (Maziya et al., 2017). Cheteni et al. (2020) reported that about 60% of households in South Africa scored in the low HDDS category, making undernourishment a prevalent and common issue (Khumalo and Sibanda, 2019). However, in our study areas, the HDDS scores were in the medium (4–5) range, indicating a fair degree of nutrition security (FAO, 2006). Our findings are comparable to those of Hammond et al. (2017), who reported that crop diversification in the Lushoto district of Tanzania improved nutrition (HDDS) but not food (PFA) security. Abegunde et al. (2022) also found that the adoption of climate-smart agriculture in small-scale farming contributes to food security. In this survey, PFA differed both at regional and household levels. While the exclusion of households who had not planted crops in Thaba Nchu may mean an underestimation of food insecurities, the distribution, with most households forming a long tail to the left with only a few “better-off households” at the right-hand side (Figure 3), is strikingly similar among the sites. Such a pattern is commonly observed in small-scale farming across Africa (Hammond et al., 2017; Giller et al., 2021).

Understanding the farming system in its broader context allows us to situate small-scale farming and its contribution to rural economies. For example, water for irrigation of vegetables is readily accessible in Thaba Nchu, making agricultural intensification through vegetable production more viable than in Emmaus, where the primary water source is natural streams with unreliable flows. Furthermore, as a satellite town of Bloemfontein, Thaba Nchu offers more market access, facilitating intensified production, especially of perishable products such as vegetables. In addition, an avenue exists to explore options for enhancing livestock production in Thaba Nchu by improving livestock and grazing management. This would require regulated and monitored rotational grazing. This is rather a unique opportunity for Thaba Nchu as, in addition to other uses (manure, social class, insurance, traction etc. Udo et al., 2011), livestock contributed to household income.

In Emmaus, the long distance from urban centers means limited market access, constraining opportunities to diversify income with off-farm sources. Under such circumstances, enhancing the production of food crops that could be stored throughout the year to address household food security would be warranted. A focus on good agricultural practices could achieve this. Furthermore, households in Emmaus used limited inputs in relation to the potential output, so the focus here could be on increasing input use and improving input use efficiencies. In Emmaus, interventions could target nutrition security through diversification as crops already provided sufficient energy for the households in terms of potential food availability. This could include local and adaptable vegetables such as amaranthus (Amaranthus retroflexus L.) and okra (Abelmoschus esculentus L.; Bvenura and Afolayan, 2015). Beyond improving crop production for household consumption in Emmaus, farmers could focus on producing cash crops for household income by targeting crops for which a niche market might exist. A case in point is marijuana, if a legal market for medicinal use could be developed. Another example would be teff for the blooming market for healthy foods (Cheng et al., 2017).

Our results showed that land availability did not limit an expansion of crop production in both regions, while labor availability was a limiting factor. So, increasing the available arable land alone is unlikely to increase crop production. In theory, mechanization and the use of herbicides could reduce labor demand for cropping. However, mechanization that is appropriate and economically justified for the scale at which farmers crop in these regions (<0.5 ha) is difficult to achieve.

The potential contribution and drive that the well-developed social security services of the country have in the community cannot be fully encapsulated in our results but is critical in understanding the households that reported no income and seem to meet their welfare needs with on-farm production. Some argue that the provision of these social security services increases reliance on the government and retard the development of economic life in rural areas (Obi, 2011). The availability of social grants may reduce the pressure on farmers to produce for markets and reinforces the status quo whereby farmers primarily produce for household food security. However, these services may also free up income for investment into agricultural inputs or the required start-up to venture into other forms of income diversification (Sinyolo et al., 2016). The lack of evidence on these important aspects limits the scope and robustness of current national discussions on the future of small-scale farming.

Our analysis suggests that farming activities currently contribute little to household income as also noted by Ragie et al. (2020). Yet for some households (at the right of the distributions in Figures 3, 4), farm income alone was sufficient to surpass the poverty line, while the addition of off-farm income elevated them above the living income threshold. Notably, households who derived substantial income from farming activities, often had substantial income from off-farm activities as well. While we cannot disentangle if and how the two are exactly related, it is likely that these households have stronger economic positions, are able to invest more in agricultural production and carry more risk due to their relatively large off-farm income. These households might invest in making their farming activities more efficient to improve their food self-sufficiency and, in turn, free up any additional income for household needs other than food. This small group of farmers is likely in the best position to develop into small- to medium-scale commercial farmers, as the national government envisages.

These dynamics of on-farm vs. off-farm income are important to understand how households patch together a livelihood from all the different sources and what this means for the role of agriculture in each region. Complementary to the findings of Mbatha and Masuku (2018), small-scale farming could be seen as “enhancing” rural economies by contributing food, although it is not the primary source of income for many households as was reported for households in Ghana and Côte d’Ivoire (Alemayehu et al., 2022). Even so, our results indicate that there is potential for small-scale farming to be explored as a primary source of income for a few households (those on the right-hand side of Figures 3, 4). Therefore, we take a step back and question if rural development in South Africa can depend on small-scale farms as proposed for other African countries (Larson et al., 2016). This would be more challenging in South Africa as small-scale farmers who want to commercialize need to fight their way into agricultural sectors that are served by well-established and highly competitive large-scale farming enterprises (Mathinya et al., 2022). This suggests that while small-scale farming systems in South Africa actively supports local diets and household nutrition the contribution to national, continental and global food security is small.




5. Conclusion

We identified a wide diversity in rural livelihoods at regional and household scales. Among others, differences between the regions were likely related to the proximity to urban centers which provided alternative employment and income to people and market access for agricultural produce. Our study highlighted the importance of social security grants for income, as well as irregular sources of income that influenced the degree of reliance of households on farm production. Furthermore, our results demonstrated that farming is one of several important activities that support rural livelihoods. Other activities include small businesses such as sewing. Given the centrality of small-scale farming to hunger and poverty alleviation policies of the country, we suggest it is important to take a step back and question whether the answers for thriving rural livelihoods in former homelands rest within small-scale farming. The farmers interviewed generally seem to have little potential or interest to develop into small- to medium-scale commercially oriented producers. Our findings reveal the weakness of current blanket approaches of rural development interventions to improve people’s lives in former homelands of South Africa that focus on farming. Therefore, the potential for small-scale farmers to serve as an engine for economic growth appears to be limited. However, a few farmers do obtain substantial incomes from farming activities and appear able to invest in intensifying production. Where market access is limited, such agricultural intensification could take the form of enhancing the production of crops with a long shelf-life such as pecan nuts that could be profitably produced at a small scale or investment in livestock production, primarily because scale matters less for profitable production of grazing animals. In the vicinity of urban centers, investments in high-value vegetable crops such as peppers, tomatoes, and mushrooms are an option. Commercialization options for small-scale farmers, however, remain constrained by the country’s highly competitive large-scale farming sector.
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Field crops produced M % of households 98 0 a4
Field beans 9% of households 6 7 37
Mean on-farm Maize kg 453 105 64
production Field beans kg 56 35 32
Crop residue use Animal feed 9% of households 9 0 59
Left on soil 9% of households 39 n 15
Burn % of households 4 4 4
N/A 9% of houscholds 18 55 2
Home garden Yes 9% of households 5 52 52
No % of households 47 48 48
Soil
Problems Drought 9% of households 88 56 70
Fertility % of households 61 31 £
Erosion % of households I 17 19
Agric. inputs
Fertlizers % of households 75 8 19
Pesticides % of households 68 2 4
Manure 9% of households 6 3 8
None % of households 5 6 4
Livestock
Ownership™ “Tropical livestock unit 54(28) 3722 7.1(14)
Type Cattle Average number 668 42 77
Goats Average number 495 0 28
Sheep Average number 06 7 1
Chickens Average number 84 61 26
Pigs Average number 03 01 0
Labor
Household % of households 54 56 67
Reciprocal % of households 4 13 7
Both 9% of houscholds 2 31 2
Management (decision power)
Outside organization % of households 19 1 7
Male adult 9 of households 18 38 1
Female adult % of households 9 15 4
Couple % of households 4 4 2
NA % of households 0 2 2

Unless stated in parentheses, the unit of measure is (percentage of households). *p <0.05; **p <0.01,and ***p <0.001. N/A, not applicables ns, not significant, Means in each colum followed
by different letters are significantly different according to Fisher's LSD (p<0.05).
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Indicator Emmaus (n = 57) Sediba (n=48) Woodbridge (n =27)

(Unit) Median Mean Median Mean Median Mean
HDDS (good season)™ 5 46(25) 6 53(15) 5 53(15)
HDDS (bad season)* 4 45 (25) 55 5.2 (1.6) 6 544 (1)
PFA (keal MAE day™)" 799 7900 (17,977) 21 34,508 (116, 592) 80 19,163 (46,452)
Food self-sufficiency (keal MAE day™)* 609 1,037 (1,185) 106 646 (1,299) 52 382(950)
FIES® 5 45 (28) 5 4229 5 4*27)
On-farm income™ (USD PPP HH-" year 0 577 (1,118) 0 763 (1,926) 0 779 (2,322)
Off-farm income™ (USD PPP HH"" year) 0 2,394 (6879) 0 2,858 (8,628) 0 2313 (7634)
Total income" (USD PPP HH-' year”') 0 2971(7639) 0 3,622 (9.980) 0 3,092 (8.622)

Means in each column followed by different letters are significantly different according to Fisher’s LSD (p<0.05). Significant differences between sites were measured using the one-way
ANOVA and indicated by the symbol, *p <0.05. ns, not significant. Standard deviation in brackets. HDDS, Household dietary diversity score; PFA, Potential food availabilty; and FIES, Food
security experience scale.
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