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Abstract 
This paper explores the status of food security in low-income consumers and the contribution of small and medium enterprises to food security in South Africa. The study used primary data collected from Johannesburg and Pretoria from a total of 438 consumers. The paper used three food security indicators such as household dietary diversity score, food consumption score and food insecurity experience scale, to analyse the food security status of the consumers. Multinomial logistic regression analysis was used to analyse the factors that determined household food insecurity. Based on the household dietary diversity score and food insecurity experience scale, 40% of the consumers were categorised as being food secure. Findings from the multinomial logistic regression show that attributes of the household head such as age, sex education and ethnicity, in addition to family size, number of working adults, household income and income spent on food were some of the variables that determine the food security status of the consumers relative to food secure category. More than 60% of the consumers bought their vegetables and fruits from the street food vendors.  The contribution of the small and medium enterprises and the informal food market was very high in achieving food security in the study areas. This shows the informal food sector’s significance in food accessibility and affordability, particularly for low-income communities. The government need to support and encourage small and medium enterprises, such as street food vendors and spaza shops, to enhance food security in low-income communities in South Africa.
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1. Introduction  
Food insecurity has been a global challenge, as it exists in many low- and medium income countries worldwide (FAO et al., 2024). According to FAO et al. (2024), between 713 and 757 million people faced hunger in 2023, indicating one out of 11 people worldwide and one out of every five in Africa. On the other hand, more than one-third of people in the world, about 2.8 billion, could not afford a healthy diet in 2022 (FAO et al., 2024). According to Stats SA (2022), 15% of the population had inadequate food access, and 6% had severely inadequate food access in 2021. Inequality, unemployment, poverty and the effects of climate change are some of the reasons for food insecurity in South Africa.
Currently, the food system is challenged to provide available, affordable, nutritious, safe, and sustainable foods for low-income consumers because the growing world population, rapid urbanisation and income growth are changing diets (Fróna et al., 2019; Michel et al., 2024). In developing countries, the focus has been on low-income consumers mainly due to their inability to purchase nutritious foods on the formal market due to budgetary constraints as opposed to relatively wealthier consumers who can afford different diets and products marketed as healthy options, ranging from vegetarian plant-based options to Banting diets as we have seen in recent times (Flores-Balderas et al., 2023; Shah and Thanki Joshi, 2024). The price is not the only major factor influencing the consumption of nutritious foods or healthy diets among low-income consumers. Still, other factors, such as the availability of foods, policy and institutional constraints, cultural beliefs and knowledge of what constitutes a healthy diet, are equally important and these determinants need to be unpacked to inform government policy (Liguori et al., 2022).
Low-income consumers are defined as individuals whose financial resources or income results in them being unable to obtain the goods and services needed for an "adequate" and "socially acceptable" standard of living (Darley and Johnson 1985).
Small and medium enterprises (SMEs) are essential in sustainable food systems, through their role in supporting the production, processing, marketing, retail business, along the food value chain (Vernooij et al., 2022). The SMEs in Africa promote economic growth through value addition, creating jobs and addressing poverty alleviation (GRAIN, 2020). In Africa, approximately 80% of food consumed domestically is produced by smallholder farmers, many of whom are categorised as SMEs (World Bank, 2019). In South Africa, Spaza shops and street food vendors are responsible for supplying the bulk of the food consumed in many low-income areas (Rudolph et al., 2021; Wegerif, 2024).
This paper estimates important parameters associated with the food security status in low-income areas of South Africa’s two major cities and factors affecting food security in the study areas. There is limited information and knowledge about the drives of the food SME sector and informal food markets needed to craft sound policy interventions to enhance their role in supplying safe and nutritious foods to low-income communities. It becomes imperative from a policy perspective to provide pragmatic evidence to policymakers on the situation of food security in low-income areas, its drivers and the role of food SMEs and informal food markets in crafting sound interventions. Therefore, this study seeks to shed light on the food security equation by harmonizing the two important dimensions from the consumer’s angle through its drivers and supply side via the contributions of food SMEs and informal food markets to low-income consumers as its main objective. Two important questions arise. 
1. What is the situation of food security and the determinants of household food insecurity in low-income areas in South Africa’s urban areas? 
2. What is the role of food SMEs and informal food markets in enhancing food security among low-income consumers in South Africa’s urban areas?
2. Theoretical and empirical concepts
2.1 A theoretical perspective of the problem of food security in low-income areas 
A theoretical perspective of the food security problem among households in low-income areas can be framed through various lenses, drawing on key theories in economics, sociology, and public health with application under rural, peri-urban urban setups. These frameworks help us understand not only the individual and community-level consequences of food insecurity but also the structural and systemic factors that perpetuate it.
Human Capital Theory (HCT) is perhaps one of the few prominent theoretical perspectives that can illuminate the complexities of food security in low-income urban, peri-urban and rural areas (Nosratabadi et al., 2020). According to this theory, the food security problem in low-income urban areas is often tied to low human capital. Closely related to the HCT is the Social Capital Theory (SCT), which in the context of food security, assumes that social capital can either mitigate or exacerbate food insecurity (Battersby et al., 2024; Nosratabadi et al., 2020). In some low-income urban areas, strong community ties and networks of mutual support can help alleviate food insecurity through community-based initiatives like food pantries, cooperatives, rotating savings clubs, and urban gardening projects. The third theory, known as Structural Functionalism from a sociological perspective, posits that food security in urban low-income areas can be seen as a consequence of social structures that fail to meet the needs of all individuals. The fourth framework is based on the Political Economy Theory (PET) focusing on food systems, market failures, government policies and economic inequality. This framework suggests that food insecurity in low-income urban areas is not just a matter of individual poverty but also the result of broader political and economic forces (Béné, 2022).  Amartya Sen’s Capability Theory (SCT) or just Capability Approach focuses on individuals’ ability to achieve well-being by emphasizing their freedom to choose the life they value based on three points, i.e., food as a basic capability, access and empowerment.  According to Sen, food is not just a material need but a fundamental capability necessary for individuals to lead a fulfilling life (Muzerengi et al., 2022). 
An integrated theoretical perspective on food security in low-income urban areas reveals that the problem is not just about the availability of food, but about access, affordability, and the ability to lead a healthy life. It combines aspects of economic systems, social structures, political power, individual capabilities, and community dynamics. Thus, according to these theoretical frameworks, the key to solving food insecurity lies in addressing structural inequalities, improving access to education and healthcare, ensuring fair wages, creating supportive community networks, and reforming food systems to prioritize equitable access to nutritious food for all. These theories collectively provide a roadmap for understanding and tackling food insecurity through both local and systemic change.
2.2 The drivers of food security in low-income urban areas 
Several key factors contribute to food insecurity in low-income areas, be it urban, peri-urban or rural areas such as limited access to affordable nutritious food, high food prices, limited transportation options, unemployment, low wages, inadequate food assistance programs, climate change and environmental challenges and racial and social Inequality (Mazenda and Mushayanyama, 2024; Vermeulen et al., 2023; Wudil et al., 2022). Most government and NGO efforts tended to concentrate on rural areas neglecting urban and peri-urban areas where urbanization is increasing due to rural - urban migration. In South Africa, both social ills and food security problems are exacerbated by the influx of foreign nationals into low-income urban areas especially in informal settlements where the supply of cheap accommodation is elastic (Mthiyane et al., 2022).
Wudil et al. (2022) categorised factors contributing to food security in low-income areas into three broad categories namely, economic, social, and environmental factors. While some of these factors are more pronounced in rural areas, they are also common in peri-urban and urban areas since poor households share the same characteristics which make them vulnerable to both covariate and idiosyncratic shocks. Most poor households in urban areas, for instance, also grow their own crops and keep small livestock to supplement food purchases due to low incomes (Steenkamp et al., 2021). 
Similar to poor households in rural areas, low-income urban households often lack the financial resources to purchase healthy, nutritious food (Mazenda and Mushayanyama, 2024; Militao et al., 2022). Many low-income areas are food deserts, where access to grocery stores with fresh produce is limited to the extent food stocks are absent, driving them to rely on consuming from hand to mouth. This forces residents in low-income areas to rely on convenience stores or fast food, which may provide cheap, but unhealthy, food options. Vermeulen et al. (2023) observed that even when nutritious food is available, the cost can be prohibitive. For many low-income families, the price of fresh fruits, vegetables, and high-quality proteins may be too high, leading them to opt for processed or calorie-dense foods that are cheaper but lack essential nutrients (Vermeulen et al., 2023).
According to Mazenda and Mushayanyama (2024), both unemployment and underemployment contribute to food insecurity in low-income areas. Individuals and families without stable, living-wage jobs may struggle to make ends meet, and food is often one of the first expenditures cut back. Low wages, even for working individuals, may not provide enough income to cover basic needs such as food, health, transportation and school fees. Lack of education exacerbates the problem of food insecurity through its role in constraining employment opportunities (Fitawek, 2024). Lack of education on nutrition and healthy eating can also contribute to food insecurity (Mutisya et al., 2016). Even if low-income individuals have access to food, they might not know to make healthy choices on a limited budget, leading to poor dietary habits and poor health outcomes.
Low-income areas are often more vulnerable to the impacts of climate change, such as extreme weather events, which can disrupt local food production and supply chains (Mirzabaev et al., 2023). This increases the cost and reduces the availability of food in affected areas. While programs such as the supplemental nutrition assistance programme (SNAP) in most countries and food banks help alleviate some food insecurity, they may not fully meet the needs of everyone in a low-income area. SNAP benefits are often insufficient to cover the cost of an entire month’s worth of food, and food banks may face challenges in providing consistent, healthy food for all who need it. Racial and social inequalities can exacerbate food insecurity, particularly in black communities and communities of color. Structural barriers, such as discriminatory policies and practices, can limit access to economic resources, affordable housing, and job opportunities, which are all linked to food security (Odoms-Young and Bruce, 2018). In many low-income neighborhoods, public transportation options are limited or non-existent, making it difficult for residents to travel to stores that offer affordable healthy food. This exacerbates the issue of food deserts and makes it harder to access fresh food even when it is available.
Badewa and Dinbabo (2023) argue that these factors are intertwined and must not be viewed in isolation but as part of the global picture of the food security problem in low-income urban areas. Therefore, addressing food security issues in low-income areas requires multifaceted solutions, including expanding availability and access to affordable healthy food, increasing wages, improving public transportation and mobility, raising wages, enhancing nutrition education, and ensuring that food assistance programs meet the needs of the community through appropriate reforms (BMC Medicine, 2023). Integrated solutions will not only improve food access, but also tackle the underlying economic, social, and policy-related causes of food insecurity and other societal challenges.
2.3 The role of small and medium enterprises (SMEs) and the informal food markets
Food retail in sub-Saharan Africa has a significant role in ensuring food security for both urban and rural consumers; it covers about 20% of the total value in the agri-food value chain (AGRA, 2019; Demmler, 2020; Reardon et al., 2021). In Africa, most small and medium enterprises (SMEs) produce, process and retail fruits and vegetables, animal-source foods, and cereals and legumes (Demmler, 2020). On average, small and medium enterprises or farms produce about 75 % to 90% of all food commodities in sub-Saharan Africa (Okou et al., 2022). 
SMEs contribute to food security in multiple ways (FAO, 2024). SMEs in the agri-food sector play a crucial role in strengthening food security and improving nutrition by enhancing food production, distribution, and accessibility. SMEs help increase income for owners while ensuring food is accessible and affordable for low-income consumers. Lower food prices or higher household incomes make it easier for people, especially low-income groups, to purchase nutritious food. This prevents food insecurity caused by economic constraints (Figure 1).
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Fig. 1: Framework illustrating the impact of SMEs on food security.

Source: Adapted from FAO (2024)

In South Africa, SMEs contribute significantly to the food sector to create job opportunities for the local communities. These employment opportunities can be a significant source of income for low-income individuals, helping make food accessible and affordable. SMEs, such as small grocery stores (also known as spaza shops in South Africa), street vendors, and local markets, ensure that food is accessible without requiring extensive travel, at additional cost. Particularly, those in the informal sector often offer lower-cost food options, a variety of fresh produce, cooked meals, and locally sourced products, which helps low-income individuals access different types of foods, including culturally appropriate and traditional items (Wegerif, 2024). 
The informal food sector in sub-Saharan Africa plays a major role, employing approximately 74% of women (Vanek et al., 2014). Informal traders include hawkers/street vendors, spaza shops, traditional markets, neighbourhood traders, and small-scale and subsistence farmers (Okoye, 2020). Informal food markets are integral to South African society, especially in urban and peri-urban areas. Informal food traders and street food vendors provide affordable and accessible meals for low-income consumers (Skinner and Haysom, 2016). In South Africa, nearly 50% of businesses in the informal economy are food and beverage companies, underscoring the sector's vital role in ensuring food security for many (Kushitor et al., 2022). 
Street traders are key in making food affordable and accessible in South Africa (Wegerif, 2024). Studies indicate that South Africa has an estimated one million street vendors, with over 70% of them selling food. Street foods offer a cost-effective and convenient way for many low-income individuals to access nutritionally balanced meals when away from home (Mahopo et al., 2022). A significant portion of households in South Africa rely on the informal food economy, with nearly one-third (32%) visiting it almost daily and almost two-thirds (59%) doing so at least once a week. The low-income communities are more likely to depend on the informal sector for their food needs.
2.4 The challenges of food security in urban low-income areas
Based on the theoretical and empirical literature, the fundamental problem of food security in urban low-income areas can be conceptualized as a multidimensional issue driven by economic, social, and environmental factors that interact to create barriers to accessing sufficient, nutritious, and affordable food (Carter et al., 2012; Vilar-Compte et al., 2021). At its core, food security is about ensuring that people have consistent access to enough food to lead healthy lives, and the urban poor face several unique challenges that undermine this goal. The food security equation is also interconnected with other social ills such as school dropouts, prostitution and high crime rates in urban areas (Baer et al., 2015). Therefore, there are forward and backward linkages in the equation which exacerbate the food security problem. Addressing this challenge also requires a double-sided view from the side of the consumers themself and then from the angle of suppliers of food terms in low-income urban areas. 
Key aspects of the problem include economic barriers, geographical and physical access to food, social and cultural factors and structural and policy Barriers (FRAC, 2017). All these factors will contribute to psychosocial and health Issues which in turn lead to low productivity at work, drug abuse and violence in the community (Koren, 2018; Macassa et al., 2022). Living with the constant stress of financial instability and food insecurity can have a significant psychological impact. Chronic stress and anxiety related to not knowing where the next meal is coming from can undermine decision-making and the ability to plan for long-term well-being. Low-income urban populations often experience higher rates of diet-related diseases like obesity, diabetes, and hypertension. Poor nutrition, driven by reliance on cheap, unhealthy food options, can contribute to these health conditions, creating a vicious cycle where poor health further limits the ability to work and earn a living, thereby exacerbating food insecurity (Saputra et al., 2024).
3. Methodology 
3.1. Study Area
The study was conducted in Johannesburg and Pretoria in the Gauteng Province, in South Africa. Johannesburg is the largest city in the country while Pretoria ranks second in terms of both population and economic size. Both cities were selected based on their ability to represent or mimic the other cities in South Africa in terms of their demographic structure and socio-economic characteristics in addition to being close to each other which made sampling much easier. Johannesburg is located -26.195246 South and 28.034088 East while Pretoria is located -25.731340 South and 28.21837 East. Figure 2 shows the map of the study area. 
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 Fig. 2: Map of Johannesburg and Pretoria (Source: Thompson, 2015)
The two cities are the largest metropolitan municipalities, with Johannesburg as the country's business hub and Pretoria as the capital city. According to the 2022 population Census, out of the 62 million people in South Africa, the Gauteng Province had the largest population of 15 099 422, with Johannesburg Metro accounting for 4.803 million, while Pretoria (known as the City of Tshwane), had 4.04 million people (StatsSA, 2022). Furthermore, the two cities have a large concentration of SMEs and food vendors in their respective central business districts (CBDs) and the suburbs, like Soweto in Johannesburg and Mamelodi in Pretoria. Approximately 37% of South African SMEs were operated in Gauteng, followed by KwaZulu-Natal 14% and Western Cape 13%. Table 1 shows the distribution of SMEs in the nine provinces of South Africa according to the survey conducted by Seda in 2023. 
Table 1: The number of SMEs by Province
	Province 
	Number of SMEs (2023)
	Percentage 

	Gauteng
	996013
	37

	KwaZulu-Natal
	362474
	14

	Western Cape
	339370
	13

	Limpopo
	300575
	11

	Mpumalanga
	225357
	8

	Eastern Cape
	202754
	8

	North West
	119558
	4

	Free State
	119335
	4

	Northern Cape
	23981
	1


Source: Seda (2023)
3.2. Data collection and sample size
The study employed a mixed methods research design which combined both qualitative and quantitative approaches to collect data. Qualitative data was collected through a literature review of published journal articles, FGDs and key informant interviews while primary data collection was based on consumer surveys. Qualitative data was used to complement or fill in the gaps in quantitative analysis applied to consumer survey data. Primary data was collected from low-income areas in Johannesburg and Pretoria between June and July 2024. Systematic random sampling was employed to select consumers. 
A total sample of 438 consumers were interviewed, 267 from Pretoria and 171 from Johannesburg. In Pretoria, the study covered Pretoria North (Kameeldrift), Pretoria East (Mamelodi), Pretoria Central (CBD, Marabastard and Sunnyside) and Pretoria West (Atteridgeville). In Johannesburg, the study covered parts of Johannesburg West (Cosmo City and Diepsloot) and South (Soweto). These areas were purposefully chosen because they fall under low-income areas. The sample size in Johannesburg is smaller than in Pretoria due to concerns about risk and safety for enumerators in low-income areas of Johannesburg. Compared with other locations, most of the samples from Pretoria were collected from Kameeldrift (23%) and Mamelodi (18%). In Johannesburg, 16% was collected from Cosmo City, 14% from Diepsloot and 9% from Soweto (Table 2). These areas were also chosen for their safety and high concentration of food SMEs. Therefore, the consumers were interviewed at their place of interaction with the food SMEs in those low-income areas.  Table 2 presents the different suburbs covered during the survey in Pretoria and Johannesburg. The nature and number of consumers somehow depended on the type of SMEs, as some areas had more cooked food SMEs, fruit and vegetable SMEs, spaza shops, or a combination of all. Since consumers might be buying from some and not all, the number of respondents in each suburb differed accordingly.
Table 2: Number of sampled households from each location
	Location 
	Number sample
	Percentage

	Pretoria
	
	

	Atteridgville
	15
	3.43

	CBD
	21
	4.79

	Kameeldrift
	102
	23.29

	Mamelodi
	80
	18.26

	Sunnyside
	43
	9.82

	Marabastard
	6
	1.37

	Johannesburg 
	
	

	Soweto
	39
	8.90

	Cosmo City
	72
	16.44

	Diepsloot
	60
	13.70

	Total
	438
	100.00


Source: Authors’ construct, 2024
The survey targeted consumers living in specific areas, aiming to gather data on consumer food preferences, consumption patterns, perceptions of food and food security status. Consumers were interviewed in public spaces near cluster SMEs, as the aim of the project was to understand how low-income consumers make important decisions of food purchase in their areas. 
3.3. Data analysis 
3.3.1. Food security analysis 
The study used both qualitative and quantitative approaches to analyse the data. Food security is multidimensional in nature and there is no single internationally recognised measure (Fitawek et al., 2020). The study used three internationally recognised food security indicators such as the Household Dietary Diversity Score (HDDS), Food Consumption Score (FCS) and Food Insecurity Experience Scale (FIES), to evaluate the food security status of the low-income consumer in the study areas. Descriptive statistics were used to analyse the food security status of the households
, using the three household food security indicators which jointly serve to provide the nutrition situation, i.e., HDDS, FCS and FIES.  Multinomial logistic regression analysis was used to analyse the determinants of household food insecurity.  
Previous empirical accounts used the HDDS to evaluate the access and availability of nutritious food (Fitawek et al., 2020). HDDS used a 24-hours recall period data with a total of 12 food groups (Swindale and Bilisnky, 2006). Each food category (see Table 3) is given a value of 1 if the household consumed that food category during the recall period or 0 otherwise. For a given household, the computed HDDS is the sum of the scores for each food category. The HDDS ranges from 0 to 12. The FCS was calculated using a seven days recall period data with a total of nine food groups (Table 3). Weights are assigned to the food categories based on the relative nutritional content (WFP, 2008). The consumption frequencies of the food items under each category are summed up and multiplied by their corresponding weights (WFP, 2008). The FCS was finally computed by summing the weighted food categories. The results of the FCS were classified as 0-21 for poor food consumption, 21.5-35 for borderline food consumption and above 35 for acceptable food consumption (WFP, 2008). 
Table 3: Food categories used to compute HDDS and FCS indicators
	No
	               HDDS indicator
	FCS indicator 

	
	Food category 
	Food category
	Weight

	1
	Cereals 
	Main staples
	2

	2
	Roots and tubers
	Pulses
	3

	3
	Fruits 
	Vegetables
	1

	4
	Vegetables 
	Fruit
	1

	5
	Meat, offal and poultry
	Meat and fish
	4

	6
	Eggs 
	Milk
	4

	7
	Fish and seafood
	Sugar
	0.5

	8
	Pulses, nuts & legumes
	Oil
	0.5

	9
	Milk and milk products
	Spices/ Condiments
	0

	10
	Oils and fats
	

	11
	Sugar and honey
	

	12
	Miscellaneous 
	


Source: Swindale and Bilisnky (2006); World Food Program (2008)
The FIES was developed by the Food and Agriculture Organization (FAO, 2013). The FIES measures the prevalence of household food insecurity over the last 12 months and consists of eight questions capturing a range of food insecurity severity, with yes/no responses. During the last 12 months, was there a time when, because of lack of money or other resources i) you were worried you would not have enough food to eat; ii) you were unable to eat healthy and nutritious food; iii) you ate only a few kinds of foods; iv) you had to skip a meal; v) you ate less than you thought you should; vi) your household ran out of food; vii) you were hungry but did not eat; and viii) you went without eating for a whole day. Finally, the households were classified into four categories based on the computed scores, namely, food Secure, mild food insecure, moderate food insecure and severe food insecure, as described in Table 4. 
Table 4: Household categories based on food security status
	Food security indicator
	Category
	Food security category 
	Score 

	HDDS
	3
	Adequate dietary diversity
	HDDS > 6

	
	2
	Moderate dietary diversity
	HDDS = 4 and 5

	
	1
	Inadequate dietary diversity
	HDDS < 3

	FCS
	3
	Acceptable
	FCS > 35

	
	2
	Borderline
	FCS = 21.5- 35

	
	1
	Poor
	FCS = 0 - 21 

	HFIS
	3
	Food Secure
	HFIS = 0

	
	2
	Mild Food Insecurity
	HFIS = 1 – 3

	
	1
	Moderate Food Insecurity
	HFIS = 4 – 6

	
	0
	Severe Food Insecurity
	HFIS = 7 – 8


Source: Authors’ construct, 2024
3.3.2. Multinomial logistic regression analysis 
Following previous studies, the multinomial logistic (MNL) regression analysis was used to analyse factors influencing household food security (Ogundari, 2017; Shah, 2020). The dependent variables are the food security indicators categorised into three (HDDS) and four (FIES). The study used socio-economics and demographic variables as independent variables. Multinomial logistic regression model measured on a nominal scale and was introduced by McFadden, (1974). Unlike a binary logistic model, in which a dependent variable has only a binary choice, the dependent variable in a multinomial logistic regression model can have more than two choices that are coded categorically, and one of the categories was taken as the reference/base category. The model estimates the odds of being in each of the other categories relative to this reference. In this study, food secure (adequate dietary diversity from HDDS data and food secure from FIES data) was used as a reference category.
The MNL is a generalised linear model used to estimate the probabilities for the j categories of a categorical dependent variable Y, using a set of explanatory variables X.  According to Greene (2008), we define the multinomial logit model for the study as:
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Let Y be the categorical dependent variable representing food security indicators (HDDS and FIES). Xi represents a vector of socio-economic characteristics of the ith household, j is a vector of regression parameter estimates associated with alternative j, and 1 to 3 or 4 was the number of food security levels in HDDS and FIES, respectively. The βjs are the coefficients for the predictor variables associated with category 𝑗. The denominator sums over all categories except the reference category, which is usually the last J (in this study, adequate dietary diversity or food secure category). For instance, a positive coefficient indicates that the relative probability of becoming food insecure over food secure increases relative to the probability of becoming food secure over food insecure.
The probability for the reference category is:
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The results of the MNL model were interpreted in terms of relative risk ratio. The probability ratios of choosing one outcome category over the reference category. Relative Risk Ratios (RRRs) are generally considered more intuitive and easier to understand than the raw coefficients. The RRRs represent the ratio of the probability of choosing one outcome over the probability of choosing the reference category for a one-unit increase in the predictor variable.
The formula for the RRR for a particular outcome 𝑗 relative to the reference category k is:
                                          RRR = exp(βj​)                                                                            (4)                 
If you have a predictor variable X1 with a coefficient βj1  ​ for outcome j,  the RRR for a one-unit increase in X1 for outcome j relative to the reference category k is:
                              RRRjk = exp(βj1​)                                                                            (5)
An RRR greater than 1 indicates a higher relative risk, while an RRR less than 1 indicates a lower relative risk.
4. Results and discussions 
The results section is presented in three sub-sections. The first subsection presents the demographic and socio-economic characteristics of sampled consumers. The second subsection presents the results of the food security indicators analysis. The third subsection presents the results of the multinomial logit model. The last subsection describes the contribution of the informal market to the consumers' food and nutrition security. 
 4.1. Description of the sampled households
Table 5 describes the consumer demographic profile. From the total sample of 438 consumers surveyed, the majority of the sampled consumers (60%) were from Pretoria while the remainder came from Johannesburg. Most of the household heads (64%) were male-headed. The majority, 59%, of the household heads were aged below 40 years, of which 39% were between 31-40 years old and 20% were between 20-30. Fifty percent of the household heads were single, followed by married household heads at 39%. Most household heads had completed secondary school (over 58%). Only 2% of the household heads completed postgraduate degrees (MSc and PhD). In terms of religion, more than 85% of the sampled household heads are Christians (Table 5). 
Table 5: Consumer demographic profile
	Variable
	Category
	Frequency
	Percentage
	Total

	Town
	Johannesburg
	171
	39.18
	

	
	Pretoria
	267
	60.82
	438

	Sex
	Female
	155
	35.63
	

	
	Male
	280
	64.37
	435

	Age
	20-30 years
	87
	19.82
	

	
	31-40 years
	170
	38.72
	

	
	41-50 years
	104
	23.69
	

	
	51-60 years
	47
	10.71
	

	
	Above 60 years
	31
	7.06
	438

	Marital status
	Divorced
	29
	6.62
	

	
	Married
	169
	38.58
	

	
	Single
	218
	49.77
	

	
	Widow/Widower
	18
	4.11
	

	
	Prefer not to say
	4
	0.91
	438

	Education
	Primary
	66
	15.07
	

	
	Secondary
	256
	58.45
	

	
	Undergraduate
	21
	4.79
	

	
	MSc and PhD
	7
	1.37
	

	
	Vocational training
	9
	2.05
	

	
	Certificate
	32
	7.31
	

	
	Diploma
	35
	7.99
	

	
	Adult education
	3
	0.68
	

	
	No formal schooling
	7
	1.6
	

	
	Prefer not to say
	2
	0.46
	438

	Religion
	ATR (Ancestors)
	14
	3.19
	

	
	Christian
	379
	86.33
	

	
	Muslim
	17
	3.87
	

	
	Prefer not to say
	29
	6.61
	438

	Employment
	Employed
	199
	45.43
	438

	
	Self-employed
	117
	26.71
	

	
	Unemployed 
	122
	27.85
	

	Migration
	Yes 
	348
	79.45
	438

	
	No
	90
	20.55
	

	Migrated from
	Another country
	162
	36.99
	438

	
	Another city
	89
	20.32
	

	
	Rural area
	117
	26.71
	

	
	Not applicable
	70
	15.98
	

	Grant
	Yes
	132
	30.14
	438

	
	No
	306
	39.86
	

	Working adult
	No adult
	82
	18.85
	

	
	1 adult 
	220
	50.57
	

	
	2 adults
	115
	26.44
	

	
	3 adults
	16
	3.68
	

	
	4 and 5 adults
	2
	0.46
	435

	Children less than 5
	No child
	290
	66.21
	

	
	1 child
	120
	27.4
	

	
	2 children
	24
	5.48
	

	
	3 to 5 children
	4
	0.92
	438


Source: Authors’ construct, 2024
More than 70% of the household heads are employed (45% employed and 27% self-employed), while 28% of the household heads are still unemployed, which is one of the main reasons for food insecurity. Almost 80% of the respondents migrated, of which 37% were from other African countries, 20% from other South African cities, and 27% from rural areas. In most consumers (more than 50%), only one adult was working; it might be the household head, and two adults were working in 27% of the consumers. Most consumers (66%) had no child under five years old, possibly because most respondents were single.
Table 6 shows the summary statistics of continuous variables. The average household size was 3.04, with a minimum of one and a maximum of 10 people. On average, the sampled consumers' household income was 7655 rand per month with a minimum of 370 rand, this is in line with the 2016 standard bank report (Standard Bank, 2016). Only 40% of sampled consumers in the two cities had access to social grants. Consistent with recent studies such as Standard Bank (2016), the average grant amount was 454 rand, with a maximum of 19,500 and a minimum of 350 rand.  
Table 6: Summary statistics of continuous variables
	Variable
	Mean
	Std. dev.
	Min
	Max
	Obs

	Age
	40.26
	11.12
	20
	90
	436

	Household size
	3.04
	1.68
	1
	10
	434

	Household income
	7655.11
	7220.87
	371
	70001
	390

	Grant
	454.16
	1267
	350
	19500
	166

	Income spent food
	2129.79
	1801.36
	150
	15005
	438


Source: Survey data (2024)
4.2. The food security status of the households
In this study, three internationally recognised food security indicators were used to evaluate the food security status of the households, i.e., the household dietary diversity score, food consumption score and food insecurity experience scale. 
Figure 3 shows the results of the three food security indicators. The finding of the HDDS showed grain read carbohydrate was the most consumed food group in the sampled households based on the 24-hour recall period (92%), followed by meat (70%), vegetables (67%), oil (56%), and sugar (53%). These results are in line with Nengovhela et al. (2022) findings 99% of consumed grains and 60% of vegetables in Limpopo province, South Africa. Legumes, fish and tubers were the least consumed food group by the sampled households, 8%, 12% and 19% of the households consumed, respectively.  
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Fig. 3: Food groups consumed within the last 24 hours
Source: Survey data (2024)
Table 7 presents the findings of the FCS showed main staples were the most frequently consumed food group in the sampled households based on the 7-days recall period (68%) followed by oil (54%), spices (53%), sugar (46%), vegetables (33%), meat and fish (28) and milk (23%). Most households consumed pulses less than three days per week. This indicated that the main source of protein in South Africa is animal products (USDA, 2024). 
 Table 7: Food groups consumed within the last 7-days
	Food groups 
	Consumption per week (%)

	
	7-Days 
	6 days
	5 days
	4 days
	< 3 days

	Main staples
	68
	10
	9
	5
	7

	Pulses
	1
	0
	1
	7
	91

	Vegetables
	33
	6
	12
	18
	32

	Fruit
	26
	4
	6
	17
	47

	Meat and fish
	28
	11
	12
	15
	33

	Milk
	23
	3
	6
	18
	51

	Sugar
	46
	4
	13
	8
	30

	Oil
	54
	8
	8
	5
	25

	Spices/ Condiments
	53
	5
	10
	6
	26


Table 8 summarises the experiences and practices employed when worried about not having enough food. The most employed practices by the households, when they worried about not having enough food, was going without eating for a whole day indicated by 53% of the households, followed by not eating when hungry by 51%, ate less than you thought you should or the household ran out of food (49%), ate only a few kinds of foods or had to skip a meal (45%), household was unable to eat healthy and nutritious food (40.4%) and finally household was worried would not have enough food to eat (35.3%). The statistics are consistent with studies done in South Africa (Simelane et al., 2023) 
Table 8: Experiences and practices employed when worried about not having enough food 

	During the last 12 months, was there a time when, because of lack of money or other resources:
	Frequency 
	Percent

	1. You were worried you would not have enough food to eat?
	155
	35.39

	2. You were unable to eat healthy and nutritious food?
	177
	40.41

	3. You ate only a few kinds of foods?
	193
	44.06

	4. You had to skip a meal?
	197
	44.98

	5. You ate less than you thought you should?
	212
	48.40

	6. Your household ran out of food?
	214
	48.86

	7. You were hungry but did not eat?
	225
	51.37

	8. You went without eating for a whole day?
	233
	53.20


Source: Survey data (2024)

The results in Table 9 provides a summary of the key food security indicators, i.e., the HDDS, FCS and FIES. Based on the HDDS, 48% of the households can be classified as having access to an adequate diet, as they consumed more than six food groups out of 12 food groups.  While 29% of the households had moderate access to a diversified diet, which means they consumed four or five food groups, 23% had inadequate access to a diversified diet and consumed less than three food groups. This result agrees with the 2023, National Food and Nutrition Security Survey report, the FCS and HDDS reflected that over 58.1% (FCS) and 80.8% (HDDS) of households consumed an acceptable combination of food groups (Simelane et al., 2023). 
The findings of the FCS indicated that 88% of the households were categorised under acceptable food consumption. Only 2% of the households were classified as poor, and 10% of the households were categorised under borderline food consumption based on this indicator. 
The FIES estimates food security indirectly by measuring the prevalence of food insecurity. Based on the food insecurity experience scale, 40% of the households were categorised under food secure, which means the household is not worried about not having enough for the last 12 months. This result is consistent with Simelane et al. (2023), 36.5% of households were categorised under food secured. A significant proportion (38%) of the households were severely food insecure, indicating that they worried about not having enough food because of a lack of money or other resources, and they practised more than seven strategies mentioned earlier in sub-section 3.1.1. 
Table 9: Food security indicators summary results (HDDS, FCS and FIES)
	Food security indicator
	Category
	Classification
	Frequency 
	Percentage 

	Household dietary diversity score (HDDS)
	3
	Adequate dietary diversity
	212
	48.40

	
	2
	Moderate dietary diversity
	127
	29.00

	
	1
	Inadequate dietary diversity
	99
	22.60

	Food consumption score (FCS)
	3
	Acceptable
	387
	88.36

	
	2
	Borderline
	43
	9.82

	
	1
	Poor
	8
	1.83

	Food Insecurity Experience Scale (FIES)
	3
	Food secure
	17
	40.18

	
	2
	Mildly food insecure
	53
	12.10

	
	1
	Moderately food insecure
	43
	9.82

	
	0
	Severely food insecure
	166
	37.90


Source: Authors’ construct, 2024
Figure 4 provides a summary of the challenges faced by household consumers in attaining food security status. According to the respondents the main challenges of food insecurity were low income (36%), unemployment (32%) and high food prices (26%). The result that low income, unemployment and high food prices are the major factors contributing to food insecurity in South Africa’s low-income countries is consistent with theoretical expectations since these variables jointly affect food security through their interaction with other important household welfare indicators such as health education and asset accumulation (Stats SA, 2025).  
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Fig. 4: Challenges of food insecurity
Source: Survey data (2024)
4.3. Factors affecting food security 
As its main aim, this study seeks to identify the key factors influencing the household's food security status using two multinomial logit models for comparison purposes estimated based on two key food security indicators, i.e., HDDS and FIES, as outcome variables to tease out the causal effect relationship. 
The results in Table 9 illustrate the factors determining household food security in our first model where the dependent variable, measured based on HDDS, has three categories, namely, adequate, moderate and inadequate dietary diversity where adequate dietary diversity is used as a base category. When we compare moderate with adequate dietary diversity, only two explanatory variables are statistically significant. The age of the household head and income spent on food at 1% and 10%, respectively. The comparison of inadequate with adequate dietary diversity results showed that seven explanatory variables are significant determinants of the food security status of the households. The household head’s age, marital status, education level and if the respondent is indeed the household head are all statistically significant at the 5% level, while religion and income spent on foods are statistically significant at the 1% level. These indicate that transforming households from moderate to adequate diversity should focus on two key determinant factors compared with seven from inadequate to adequate. 
Table 9: Factors determining household food security using HDDS 
	HDD
	Adequate dietary diversity as a base

	
	Moderate dietary diversity
	Inadequate dietary diversity

	Variables
	Coef.
	RRR
	P>z  
	Coef.
	RRR
	P>z  

	Town
	0.2.62
	1.300
	0.294
	0.158
	1.171
	0.590

	Household head
	-0.050
	0.950
	0.886
	-0.797
	0.450
	0.041**

	Age of the Hh
	0.023
	1.024
	0.096*
	0.036
	1.036
	0.035**

	Sex of Hh
	-0.116
	0.890
	0.694
	0.118
	1.187
	0.628

	Marital status Hh
	
	
	
	
	
	

	Single
	0.273
	1.314
	0.382
	0.737
	2.340
	0.028**

	Divorce/widow
	0.134
	1.143
	0.787
	1.226
	3.702
	0.026**

	Education Hh
	-0.254
	0.775
	0.115
	-0.451
	0.645
	0.036**

	Family size
	-0.008
	0.991
	0.925
	0.120
	1.128
	0.299

	Ethnicity
	-13.714
	1.020
	0.985
	-14.151
	6.990
	0.985

	Religion 
	0.286
	1.331
	0.106
	0.596
	1.816
	0.001***

	No. of adults working
	0.279
	1.322
	0.137
	-0.146
	0.843
	0.458

	Migration status
	0.204
	1.227
	0.521
	0.187
	1.186
	0.668

	Hh income
	-0.003
	0.999
	0.478
	-0.001
	0.999
	0.330

	Income spent on food
	-0.001
	0.999
	0.001***
	-0.001
	0.999
	0.000***

	Grant amount
	-0.001
	0.999
	0.559
	-0.002
	0.999
	0.262

	_cons
	12.106
	41334
	0.986
	13.813
	7976
	0.968

	Pseudo R2 (0.186); Prob > chi2 = 0.000;   Log likelihood = -383.5664    Number of obs = 434. 


	
	
	
	
	
	


*,** and *** are statistically significant at 10, 5 and 1% level. 
RRR indicated the relative risk ratio.
Source: Authors’ construct, 2024
The positive coefficient associated with the respondent being the household head indicated that the probability of reporting a household as having inadequate dietary diversity is more likely if the respondent was the head of the house. This result may be attributed to factors such as the quality of information embodied by the household head or psychological factors in which the household head expects to receive assistance in the form of food handouts by reporting an unfavourable food security situation in the family (Tadesse et al., 2020). 
The positive coefficient on the age of the household heads demonstrates that the older the household head is, the less likely to have inadequate dietary diversity compared to younger household heads. According to the Human Capital Theory (HCT), this result is theoretically intuitive given that older household heads have more education, and better access to job opportunities due to their work experience and higher incomes in addition to diverse life experiences (Simelane et al., 2023). 
The positive coefficient on marital status shows that the probability of having an inadequate dietary diversity is much higher among single, divorced and widowed household heads than it is for married household heads relative to the base category of being food secure. This result is consistent with previous theoretical and empirical accounts since married households are more stable or have stable families (Berning et al., 2023). Consistent with theory and empirical evidence, the positive coefficient of the education status of the household head indicated that the more educated the household head, the less likely to have inadequate dietary diversity (Simelane et al., 2023). The coefficient of income spent on food is negative and statistically significant at 1% for both moderate and inadequate dietary diversity based on the HDDS. This indicated that the more the households spent their income on food, the less likely they became under the moderate and inadequate dietary diversity category. This result is consistent with theoretical predictions that poor households spend all their income on food (Rashid et al., 2024). 
The results in Table 10 illustrate the factors determining household food security in our second model where the dependent variable is measured based on FIES, which has four categories, i.e., food secure, mild, moderate and severe food insecure with food secure as a base category. The mild food insecure and food secure comparison shows that five variables are positive and statistically significant. The household head’s age carrying a negative sign and education status with a positive sign are significant at 10%, while family size, ethnicity and income spent on food are positive and significant determinants of food security at the 1% level of significance except for the latter. 
The comparison of moderate food insecure households with those that are food secure shows that six variables are key determinants of the household’s food security status. Income spent on food is significant at the 10% level, sex of the household head, education status, number of working adults, household income are significant at the 5% level head, while ethnicity is statistically significant at the 1% level. 
The comparison of the severe food insecure category with households that are food secure show that only four variables determine the household food security. Family size is significant at the 10% level, town is significant at the 5% level, while household income and income spent on food are both statistically significant at the 1% level.
Table 10: Factors determining household food insecurity using FIES
	FIES
	Mild food insecure
	
	Moderate food insecure
	
	Sever food insecure

	Variables
	Coef.
	RRR
	P>z
	Coef.
	RRR
	P>z  
	Coef.
	RRR
	P>z  

	Town
	0.177
	1.194
	0.610
	0.583
	1.752
	0.151
	0.724
	2.077
	0.011**

	Household head
	0.077
	1.080
	0.872
	-0.161
	0.870
	0.792
	-0.124
	0.906
	0.805

	Age of the Hh
	-0.039
	0.962
	0.059*
	-0.023
	0.973
	0.214
	0.014
	1.006
	0.709

	Sex of Hh
	0.003
	1.003
	0.994
	-0.971
	0.419
	0.032**
	-0.252
	0.866
	0.675

	Marital status Hh
	
	
	
	
	
	
	
	
	

	Single
	-0.454
	0.918
	0.855
	-0.692
	0.594
	0.138
	-0.599
	0.679
	0.303

	Divorce/widow
	0.244
	1.805
	0.353
	-1.203
	0.353
	0.181
	-0.573
	0.668
	0.492

	Education Hh
	0.304
	1.469
	0.067*
	-0.582
	0.577
	0.022**
	-0.262
	0.794
	0.230

	Family size
	0.032
	1.426
	0.008***
	-0.009
	1.163
	0.924
	0.053
	1.258
	0.053*

	Ethnicity
	1.925
	1.452
	0.000***
	1.733
	0.929
	0.000***
	0.003
	1.563
	0.997

	Religion 
	0.027
	0.988
	0.955
	-0.038
	1.562
	0.877
	0.0974
	1.091
	0.618

	No. of adults working
	0.229
	1.035
	0.893
	0.335
	1.266
	0.016**
	-0.248
	0.716
	0.145

	Migration status
	-0.337
	0.685
	0.345
	0.023
	1.007
	0.960
	0.446
	1.527
	0.276

	Hh income
	-0.001
	0.999
	0.423
	-0.001
	0.999
	0.013**
	-0.001
	0.999
	0.005***

	Income spent on food
	-0.001
	0.999
	0.003***
	-0.003
	0.999
	0.057*
	-0.001
	0.998
	0.000***

	Grant 
	0.001
	1.000
	0.287
	0.002
	1.000
	0.231
	-0.001
	0.999
	0.729

	_cons
	-12.542
	0.763
	0.838
	-9.779
	14.178
	0.081*
	2.43
	7.854
	0.063*


Pseudo R2 (0.213); Prob > chi2 = 0.000;   Log likelihood = -416.74155    Number of obs = 434. 
*,** and *** are statistically significant at 10, 5 and 1% level. 
RRR indicated the relative risk ratio.
.Source: Authors’ construct, 2024

While the models presented in Table 9 and Table 10 aim to explain the gap between food-secure and food-insecure households, there is a discrepancy between the first and second models regarding the number of determining factors. The findings related to HDDS align more closely with existing literature, which identifies a greater number of factors influencing the transition from inadequate dietary diversity to adequate dietary compared to the shift from moderate dietary diversity to adequate dietary.
4.4. The contribution of the informal food markets to food security 
In this study, informal food markets include small and medium enterprises such as spaza shops and street food vendors (selling cooked food, dry food, and vegetables and fruit). The findings showed that the majority (more than 60%) of the study area consumers bought their vegetables and fruits from the street food vendors. Street vendors were good food sources for low-income communities in the study areas. The main food groups found in the street vendors are vegetables, fruits, nuts, legumes, fish and poultry products (Table 11). The majority of the consumers sourced the food from the spaza shops grain (43 %), fruits and vegetables (41%), nuts (47%), legumes (38%), dairy products (38%), herbs (30%) poultry products (29%), meat and fish (25%) and honey (19%) (Table 11).
Table 11: Source of food in local markets
	Source of food
	Spaza shop
	Street food vendors

	
	Frequency
	Percentage
	Frequency
	Percentage

	Grain
	188
	42.92
	45
	10.27

	Vegetables
	178
	40.64
	282
	64.38

	Legumes
	167
	38.13
	148
	33.79

	Nuts
	205
	46.80
	198
	45.21

	Fruits
	180
	41.10
	276
	63.01

	Meat
	109
	24.89
	48
	10.96

	Dairy
	164
	37.44
	17
	3.88

	Poultry products
	125
	28.54
	66
	15.07

	Fish
	112
	25.57
	74
	16.89

	Honey
	83
	18.95
	44
	10.05

	Herbs
	130
	29.68
	92
	21.00


Source: Authors’ construct, 2024     
5. Conclusions
The aim of the study is to evaluate the food security status of the consumers in the study areas. The study used primary data collected from a total of 438 households from Pretoria and Johannesburg in South Africa. Three food security indicators such as: household dietary diversity score, food consumption score and food insecurity experience scale were used to analyse the food security status of the consumers. Multinomial logistic regression analysis was used to analyse the determinant factors of household food insecurity. Based on the household dietary diversity score and food insecurity experience scale, more than 40% of the households were categorised under food secure. The multinomial logistic regression result shows that the age of the household head, sex of the household head, education status of the household head, family size, ethnicity, number of working adults, household income and income spent on food were some of the variables that determine the food security status of the consumers. 
The findings of the HDDS indicate that many factors influence the transition from inadequate to adequate dietary diversity, with a stronger impact compared to the shift from moderate to adequate dietary diversity. This suggests that addressing dietary inadequacy requires targeted interventions that consider various socio-economic factors. The contribution of the informal food market was very high in the study areas. More than 60% of the consumers bought their vegetables and fruits from the street food vendors. Most consumers also sourced their grain, fruits and vegetables, nuts, legumes, dairy products, herbs, poultry products and meat and fish from the spaza shops. This shows the informal food sector’s significance in food accessibility and affordability, particularly for low-income communities. The government need to support and encourage small and medium enterprises, such as street food vendors and spaza shops, to enhance food security in low-income communities in South Africa. Given their significant contribution to dietary diversity, policies should support and regulate informal food markets to ensure food safety, affordability, and accessibility
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