Food insecurity, social support and COVID-19 pandemic among the urban slum dwellers of Soshanguve, South Africa.


 



Abstract
This study examined possible impact of social support on food insecurity in South Africa’s Soshanguve township. Binomial logit models, combine statistical and maximum likelihood features to estimate odds of household food insecurity in Soshanguve, adjusted separately for gender and employment of household head. Predictably, economic factors are weakly associated with increased risk of general food insecurity at lower household incomes, with large families, the unemployed, and those with lower education. Social support, in the form of access to child and/or pension grant or special relief of COVID distress, has no significant impact on food insecurity, neither is receiving in-kind help. The study is interdisciplinary and contributes to the understanding of the link between COVID-19 pandemic, and the attainment of United Nations sustainable development goals (SDGs) through urban metabolic flows, and the relationships between physical, social and economic factors in the urban environment.

Key words: COVID 19; Food insecurity; Social Grants; Poverty; South Africa
 




1.Introduction 
The wicked problem of food insecurity can be viewed as an extreme form of poverty, whose concept is closely related to Rowntree (1901)’s food poverty line, defined as the minimum money cost of food that would meet the average nutritional needs of families of different size and composition. It militates against achieving national commitments to “Zero Hunger[footnoteRef:1]” by the target date of 2030. Food insecurity describes the situation of unsustainable access to adequate supplies of good quality foods to meet humans’ biological, developmental, and functional needs for a healthy and normal life (FAO, 2019).  [1:  which embodies the provision of food security, nutrition, and sustainable agriculture (UN, 2017).] 

In 2002, 13.5 million South Africans were food insecure, experiencing hunger, falling to 6.8 million people in 2017. A quarter of African households in 2018, had inadequate or severely inadequate access to food (Stats SA, 2018). Almost two-thirds of South African urban households, are currently vulnerable to hunger.  During September/December 2020, 9.34 million South Africans faced high levels of acute food insecurity (IPC, 2021), though 48,9% of the population were moderately to severely food insecure (SADC,2021), and 6.5% were undernourished (FAO, AU and UNECA 2021). Manning (2021) finds that hunger has impacted 11% of South Africa’s population, or around 6.5 million people. 
[bookmark: _Hlk105675793]Majority of food insecure households are slum dwellers, living in areas with high density residences, earning low-income, or being unemployed persons with low literacy levels, living in unhealthy conditions that lack basic services, with high poverty and social exclusion, high noise levels, crime, drug abuse, immorality, alcoholism, high prevalence of sexually transmitted diseases whose dependent children have health challenges and are undernourished (UN-Habitat, 2013; Saunders, 2012; Masa et al (2017). 
Like Tuomala and Grant (2022) this study approaches urban food insecurity, within the context of COVID-19 pandemic, from an interdisciplinary perspective grounded on the well-known characteristic of urban dwellers as being predominately net food buyers and therefore dependant on the retail food supply chain.

1.1 Potential and early impact of COVID-19 on emerging market economies.

On 5 March 2020, South Africa recorded its first case of imported COVID-19. Since then, cases in South Africa have increased exponentially with significant community transmission. The economic impact of the COVID-19 pandemic on emerging market economies (EMEs), such as South Africa, far exceeded that of the global financial crisis. What emerging market countries have in common, both from a public health and an economic standpoint, seems in the context of the COVID-19 crisis more important than how they differ. On the public health front, a distinct characteristic of many EMEs is that they have low capacity of the health care sector as proxied by number of hospital beds, medical equipment, and medical personnel. On the economic front, they are vulnerable to experience significant economic contraction following a health crisis and experience additional spillover adverse economic effects of policies of advanced economies aimed to contain the COVID-19 virus, which are inevitable.
Emerging economies were expected to navigate the COVID-19 pandemic amid collapsing exports, dwindling remittances and tightening international credit conditions. As such, sectors, such as tourism were hit by a decline in international and local travel and the subsequent stringent lockdown measures implemented to protect susceptible populations further amplified the contraction in economic activity due to reduced labour supply, higher production cost, higher temporary inflation, and reduced social consumption (Wren-Lewis, 2020). The President of the World Bank Group, David Malpass, estimated that the COVID crisis would push 60 million people in developing countries into extreme poverty. If restrictions on the labour supply reduce effective hours worked by 30%, the impact on output would be of the order of 20% (Faria-e-Castro 2020).
South Africa implemented swift evidenced- based incidence management decision- making from the highest political levels by instituting lockdowns to buy time to prepare the health system. Also, stringent lockdown measures enabled South African health sector to increase its healthcare capacity, though it culminated in economic hardship particularly for the most vulnerable sections of the population (Moonasar et al, 2021). The persistent pursuit of social distancing and other mitigation policies, under conditions of economic uncertainty about their duration, triggered additional indirect effects that amplify the initial economic downturn and may slow the recovery.  These indirect effects include the following: The reshaping of supply chains and new forms of working, telecommuting and a lower scale of operation reduce efficiency. Rising unemployment in EME implies a slow recovery. Experiences from previous recessions indicate that after spikes in unemployment, matching workers and vacancies in the recovery is a slow process. Many firms with little working capital and limited credit lines are likely to go out of business, especially in contact-intensive industries such as travel and entertainment.
This paper adds to two branches of the literature. First, this study contributes to the fast-growing research, such as Goldberg and Reed (2020) and others that study the economic implication of the Covid-19 outbreak and the subsequent economic shutdown policies and ‘de-globalization’ process, broadly termed as “Coronanomics” (Eichengreen, 2020). Second, we add the impact of the pandemic the aspect of the ability to predict the food insecurity and associated health impact of the pandemic on the most advanced African economy. We focus this study on South Africa as an important emerging market in Africa where the economy has limited tools to address attendant COVID-19 triggered macroeconomic destabilization impacts.
1.1 Socio-economic inequality and food insecurity in South Africa prior to COVID-19

[bookmark: _Hlk105850801][bookmark: _Hlk106019694]Social inequalities relating to food are an under-researched topic in South Africa such that the Integrated Food Insecurity Phase Classification (IPC) conducts regular studies, analyzing experiences of emergency levels of acute food insecurity in Southern Africa. Also, consumer research in South African townships is difficult and time-consuming due to security concerns and language barriers (Tuomala & Grant 2022). Hence, this paper follows along the lines of Lujabe et al (2022), among others, to consider determinants of food insecurity among urban slum dwellers in Soshanguve, an important township, in the City of Tshwane, the Administrative Capital to gain in-depth understanding of its main drivers. This contributes towards treating slum nutrition policy distinctly from urban and rural food and nutrition policy because of their divergent physical and social environments (Dharmaraju et al. 2018). Urban slum communities are an informative case to shed light on issues related to urban food insecurity in Southern African cities during COVID-19. As they continue to experience high numbers of rural-urban migration, resulting in the urbanization of poverty (Ravallion, 2009) with attendant public health challenges. 
COVID-19 lockdowns created anxiety over food security as a health, economic and human rights/well-being issue. Confronted with high and rising unemployment[footnoteRef:2], about 14% of South Africans live in informal settlements with poor access to clean water and housing (Muanda et al.,2020) and had 6 times worse health outcomes during the pandemic, compared to the pre-COVID-19 situation (Nwosu & Onyenubu.,2021). They spend about 47% of their monthly income on health care (Koch & Setshegetso., 2020), as they live in areas characterised by high levels of HIV/AIDS prevalence (Bärnighausen et al.,2011). COVID-19 occasioned movement restrictions meant that local farmers in rural areas were unable to access farm inputs, harvest or market their crops (Arndt et al. 2020; Wegerif et al.,2020; Chenarides et al 2021), magnifying existing socio-economic inequalities (Turok & Visagie 2021).   [2:  There was 18% decline in employment between February and April 2020. Two-thirds of those who lost jobs were women (Spaull & van der Berg, 2020). ] 


Nyashanu et al. (2020) and Tampe (2020) find that dwellers of informal settlement in the City of Tshwane lost income during COVID-19 lockdown, which resulted in employee retrenchment and were exposed to food insecurity and worsening nutritional status due to reduced purchasing power (Lambert et al., 2020). The resulting panic buying exacerbated household food insecurity and related nutrition deficiencies (Naja & Hamadeh 2020), heightening the risk of COVID-19 infection through the weakened immune system (Lockyer, 2020) and increased viral exposure. 

[bookmark: _Hlk112661108][bookmark: _Hlk106176437]Large proportions of South Africa’s working population earn below various measures of poverty, partly due to the country’s reliance on an unequal and “cheap” labour structure (Strauss et al 2020). Of those employed, 60.5% earn below the working poverty line of R5 086 ($300) per month, while 13% earn below the Upper Bound Poverty Line (UBPL) of R1 183 ($70) per month (Strauss et al 2020). Poor South Africans experienced increased levels of malnutrition during the COVID-19 pandemic as growing numbers of individuals were unable to provide the basic nourishments for their respective families (Bulled & Singer, 2020; Spaull & Van der Berg, 2020) and were also more vulnerable to gastroenteritis and pneumonia if admitted to hospitals due to malnutrition (Van Bruwaene et al.,2021). Vulnerable South African households receive social grants for social protection in the form of old age pension, child support and war veteran grants, and special relief of COVID-19 distress. During COVID, a solidarity fund was established in South Africa that specifically earmarked funding for agriculture vouchers for individuals involved in subsistence farming to ensure that farming continued (Solidarity Fund 2020).  Also, provincial distribution centres provide cooked meals, while non-profit organizations, donors and others provided over one million emergency food parcels (PMG, 2020). However, urban and peri-urban households tend to access few diverse social, natural, financial, and human capital food insecurity coping mechanisms due to cultural and/or changed social circumstances (Nenguda & Scholes, 2022). Studies, however, show that food insecurity in Europe is not associated with pension or child benefit receipt, but is significantly more prevalent among out-of-work and all social benefit recipients (Garratt, 2019). 

The risk of food insecurity for different demographic groups of slum dwellers in South Africa remains unknown, and the role of social benefits they receive, undermining the development of policy intervention. Evidence links generous social benefits to reduced risks of multidimensional material deprivation (Saltkjel & Malmberg-Heimonen, 2017). Davis et al (2022) find that neighbourhood-level poverty predicts household level diet quality, with richer neighbourhoods consuming more fruits and vegetables and having greater dietary diversity. 

Hence, household food insecurity models incorporating households coping strategies are hence estimated using binary logistic models, in line with food insecurity prediction and prevention approach. Section one is introductory while section two links theory and empirical literature on food insecurity. Data collection and model specification are in section 2 while section 3 describes model estimation technique. Section four highlights data descriptive. Study results are presented in section 5 and discussed in section 6. The last section concludes the paper.

1.2 Socio-economic determinants of food insecurity and household coping strategies.

Extant research on socio-economic dynamics of food insecurity portrays urban ‘‘food environments” as the collective physical, economic, and sociocultural surroundings that influence people’s food choices (Holdsworth & Landais, 2019) emphasizing reliance on informal housing and infrastructure (Drimie et al., 2013), informal sector employment (Blekking et al., 2020), and education (Brown, 2018). Urban dwellers generally access their food needs through the market (Kimani-Murage et al., 2014). This inevitably implies that household food insecurity stems from financial or spatial constraints (Battersby and Crush, 2014). Financial constraints refer to inadequate entitlements, where malnourishment is caused by a lack of the means to acquire food and not insufficient availability (Sen, 1981). Spatial constraints are linked to financial prowess as limited entitlements can force people to live in marginalized neighbourhoods, characterized, for example, by precarious housing structures, inadequate access to basic services and overcrowding (Fox, 2014).  Sekhampu (2017), Drysdale et al (2021), Nenguda and Scholes (2022) among others, show the close association between households’ food insecurity and their demographic and socioeconomic status in South Africa. Large households, living with children, in urban slums are the most multidimensionally deprived, and tend to be food insecure (WFP, 2021). Gender affects food insecurity directly and indirectly, through differing dietary needs for women of reproductive age (Labadarios et al., 2011). When access to food is limited, women especially, may rely on nutrient-poor, calorie-rich less expensive foods (Drewnowski & Darmon, 2005).

Households hence cope with extreme food insecurity by decreasing household size, sending some members or the entire family to eat elsewhere and in the worst situation, by encouraging family members out-migration (Gupta et al, 2015), borrow money to buy food (FAO, 2008), reducing food rations and restricting adult meals etc., (Masese & Muia 2016) or purchase less preferred foods and undertake asset disposal (Adegoroye et al 2021).
	
1.3	Food insecurity in the City of Tshwane 
[bookmark: _Hlk105755411]South Africa reached 67.6% urbanization in 2020, which is projected to rise to 71.3% by 2030(Crush and Frayne, 2016), where food insecurity is still invisible and remains a marginal policy concern. Extant studies however show the seriousness of South Africa’s household food insecurity challenges, especially in urban low-income communities (Battersby, 2012; Statistics South Africa, 2019). Urban cities, such as Tshwane, accommodate poor households who operate in money-based economies where they spend approximately 70% of their income on food, buying diverse and highly processed essentials from supermarkets. Living conditions to dwellers in townships like Soshanguve makes them vulnerable to disruptions in food supply chains that cause limited availability and access to food (Zhou 2020) especially where households are dependent on day-to-day purchases of fresh produce, particularly among the poor and vulnerable, the majority of whom are women (Devereux et al. 2020). Significant food price increases during the COVID-19 emergency lockdown (Laborde et al, 2020), escalated households’ food purchases from formal markets, while impeding informal market access which poor households also depend on (Arndt et al., 2020).  
Fifty percent of the population of the City of Tshwane lived below the minimum poverty level (CoT 2019:11), where 39% of households were food insecure Alemu (2015:16). Statistics South Africa (2016b)’s 2016 Community Survey reports that about 20% of South African households experienced food insecurity in the previous 12 months. Four indicators of individual’s food insecurity are named as: 
1. Running out of money to buy food in the past 12 months. 
2. Running out of money to buy food for 5 or more days in the past 30 days 
3. Skipping a meal in the past 12 months 
4. Skipping a meal for 5 or more days in the past 30 days.
1.4	The study area
A historically black residential area, approximately 30 kilometres north of Pretoria, Soshanguve is located in the Western part of Tshwane City’s region-1, a slum dwelling township, where over 170 informal settlements are to be found (Mkhize,2016), inhabiting 15% of the City’s households (THDA, 2012) that constitute 27% of the City’s population. Soshanguve’s population was 24,000 in 1950, rising to 853,000 in 2019 (World Bank, 2022) with just over 71,000 households, which are 92% Black, 50.7% of whom are female (Stats SA, 2019). Since late 1970s, the township had become a vast expanse of semi-developed territory where formal housing flanks informal settlements, with vibrant spaza shops and newly established malls (Ligthelm, 2007). 
Previously referred to as Mabopane East, Soshanguve was incorporated into the Bophuthatswana Bantustan in 1977, forming part of the greater Mabopane-Boekenhout-Winterveldt complex that was designed as labour reserves for the manufacturing hub of Rosslyn and the Tshwane city. Economic drivers in the City of Tshwane are community services, finance, trade, manufacturing and transport. The City’s catalytic projects include; the Rosslyn Growth Node (Automotive Industry); the Mamelodi Urban Integration of Peripheral Townships and Atteridgeville; Tshwane Inclusionary Housing and Urban Integration of Peripheral townships, Waltloo/Silverton land development programmes; and Garankuwa Smart City Development (CoT, 2017).
Most internal migrants in South Africa begin their urban experience by living in Soshanguve informal settlements, drawing residents from other black townships such as Mamelodi, Wallmannsthal, Mabopane, Winterveld and Atteridgeville (Gaither, 2000). In 2017, only 84% of households’ resident in the Gauteng province had adequate food access (StatsSA, 2019). 
2.	Data collection and sampling technique
The study was conducted in August 2021 and followed the ethical approval process of the University of XXXX. Given the social distancing measures implemented during COVID, face-to-face surveys that would generally be used to conduct population-based surveys were suspended. Researchers hence resorted to the use of phone surveys as they do not require in-person interviews. Using questions contained in the USAID developed Household Food Insecurity Access Scale (HFIAS), as a proxy measure for SDG 2-Zero Hunger, we surveyed 300 randomly selected households in Soshanguve. 
Respondents were asked of their experiences of food insecurity (access) with a recall period of four weeks (30 days). HFIAS module consists of nine conditions covering three domains including (i) anxiety and uncertainty, (ii) insufficient quality, and (iii) insufficient food intake and its physical consequences. The administered questionnaire consisted of twenty questions concerning respondents’ experiences of food insecurity. Each item was followed by a frequency of occurrence question, which assessed how often a given condition occurred. A negative response to the initial item was scored as ‘‘0’’, and the follow up questions were scored as follows: rarely = ‘‘1’’, sometimes = ‘‘2’’ and often (or always) = ‘‘3’’. The HFIAS scale gives a picture of households in different food insecurity levels based on their position on the scale of 0–27. The portfolio collection method was used to determine three indicators of the extent of household food insecurity viz: (1) the HFIAS score, (2) domain-specific food insecurity prevalence, and (3) overall food insecurity prevalence. Household Food Insecurity Access Scale score for each household was computed by adding the coded frequency of experience for all the questions as:
HFIAS Score = (0-27) = (Q1a+Q2a+Q3a+Q4a+Q5a+Q6a+Q7a+Q8a+Q9a)……..(1) where 𝑎 denotes the coded frequency of experience.	
To calculate the target sample size, we used Cochran’s formula for estimating prevalence and apply it to food insecurity in the study area.
N = Z2P(1-P)
	d2
Where Z = confidence level, P = expected prevalence, and d = precision. We set Z = 1.96 and d = 0.05 based on convention, and can estimate P based on national-level prevalence estimates from Statistics South Africa’s 2017 General Household Survey. For a population size of 1,000, p=0.50, the estimated Cochran’s return sample size of 278 is estimated.
2.1 Household Food Security Estimation Method
To determine household food insecurity status, households that answer in the affirmative to at least three or more conditions of food insecurity are classified as food insecure, meaning that, they are, at times unable to acquire adequate food for one or more household members. Food insecure households hence worry about food access and often experience anxiety about not having enough food. They are unable to have a full meal three times a day without the food running out. 
2.2	Household Food Insecurity Covariates.
This study builds on Sen’s ‘entitlement’ approach (Sen 1981) for the analysis of food security impacts of COVID-19 (Devereux et al. 2020) by collecting detailed information from the household head or spouse on households’ income and assets and demographic characteristics of members including age, gender, level of education, employment status, type of family composition, number of dependent children under the age of five and those aged 14-17 etc. Other covariates include households’ food security coping strategies, including survey participants’ access to social support.  
[bookmark: _Hlk105671581][bookmark: _Hlk105671602]3.1 Specification of Binary Logistic Models (BLM)
All variables were binary or categorical. Our study analysed the determinants of food insecurity in Soshanguve using a binomial logit model (BLM) along the lines of Cordero-Ahiman et al (2020). As such, dichotomous variables are estimated. This is in line with the suggestion of Wang et al (2020) for using hybrid food insecurity estimation methods, combining both statistical and maximum likelihood (ML) features, to achieve a better forecasting performance. Using categorical variables means that assumptions of normality did not apply. However, assumptions of binary logistic regression namely, binary dependent variable, independent observations, little multicollinearity among independent variables, and sufficient sample size follow from Kleinbaum et al. (2013).
[bookmark: _Hlk105671859]3.1	Household food insecurity risk
We assess household risk for food insecurity using the discrete-choice BLM having two categories, coded 0 and 1, where food insecurity (FI =1) and food security (FS = 0). Similarly, severe food insecurity outcome variable was measured between 0 and 1, where (SFI =1) and 0 represents no severe food security. At risk households responded by saying ‘sometimes true’ or ‘often true’ for either or both items of FI or SFI. With 7.6 million people being unemployed at the third quarter of 2021, South Africa's unemployment rate rose to 34.9%, while youth unemployment rate was 46.3% and 41.5% for Black African women (Stats SA, 2021). Therefore, we estimated two models adjusted for the employment status and gender of respondents. Model fitness was checked using the Hosmer-Leme show test.
3.2 Method of estimation and model equation
The choice of binary logistic estimation approach is influenced by literature on household food security (see Ngema et al., 2018). The advantage of using the binary logistic regression technique is that the model is less dependent on over-fitting, while it can over-fit when using higher-dimensional data (Gujarati, 2015). It is also suitable for models when the endogenous variables are dichotomous (Zakari et al, 2014). To estimate the probability of the outcome variables, the proportion of households having the characteristics of food insecurity, or severe food insecurity (P) or not having these characteristics (1-P) computed. The logistics distribution function is specified as follows:


………………..(2)
where P(Yi = 1) is the probability that a household experiences (severe) food insecurity and zi is the function of a vector of n explanatory variables.
When transformed into the possibilities of success, the probabilities are no longer in the range of 0 to 1 but of 0 to positive infinity (Erráez, 2013). In this case, the odds ratios are expressed as:


-------------------------(3)
Equation (2) is the ratio or probability coefficient. The probability coefficients show the relationship between the odds of the explanatory variables in relation to the probability of occurrence of the dependent variable (Erráez, 2013). Then, from Equation (3, the natural logarithm is taken as shown below:



	----------------(4)
where Li is the natural logarithm of the odds ratios; it is linear in the explanatory variables and also in the parameters (from the point of view of the estimate). β0 is an intercept, β1, β2, βn are vectors of unknown parameters to be estimated, xi is a vector of relevant households’ explanatory variables, and µi is the stochastic error term. The parameters are estimated using maximum likelihood estimation (MLE).

Odds ratio (OR) is a widely used statistic employed in risk factor research and is the predominant index of effect size used to demonstrate increased risk for the occurrence of disease in epidemiological studies (Bland & Altman, 2000). Odds ratio was originally used when determining whether the probability of an event (or disease) is the same or differs across two groups, generally a high-risk group and a low-risk group (Bland & Altman, 2000; Kay, 2020), to evaluate whether the odds of a certain event or outcome is the same for two groups. Specifically, the OR measures the ratio of the odds that an event or result will occur to the odds of the event not happening. The range of OR is from 0 to infinity. A value of 1 implies no association with the specified risk (that is, the event or disease is equally likely in the high- and low-risk groups); as the value of OR increases or decreases away from 1, the association grows increasingly stronger. It is suggested that OR provides a good approximation to a risk ratio (RR; Hosmer & Lemeshow, 2000).

[bookmark: _Hlk105671628]4.	Data Analysis
All analyses were conducted in 2020 with SPSS Version 26. First, we describe the socio-demographic characteristics of the study sample overall and by food insecurity status using cross tabulations and chi-squared tests of significant differences. Statistical significance for all analyses was set at p < 0.05 or higher. Using the lower and upper bound poverty line of R714-1077 (Stats SA, 2019), 14.4% of households lived in poverty line during the survey period. 
4.1	Descriptive Analysis of the data
To ensure that the minimum sample of 278 is met, we increased the sample size to 300, though only 284 questionnaires were deemed acceptable and analyzed. About 31% of Soshanguve households were severely food insecure though about 42% were food secure. The majority of survey participants were females (57%, n = 159), 68% (n=13) in severely food insecure. Thirty-two percent of the severely food insecure had (n=25) had no education, while 16% had primary school education. Average years of schooling was 3 years. With average size of 10 members, severely food insecure households were completely unemployed and few members had jobs in food insecure households. 
The average income of food secure households in the study area is R3414/month, while the severely food insecure live on about R1100/month. This is line with the finding of Mathebula (2021) that most of Soshanguve respondents live on less than R3500 a month. These income levels are grossly below R7 624 which in 2019 was the minimum amount the poorest household would need to cover monthly basic needs expenses in a South African context (Pietermaritzburg Economic Justice & Dignity Group, 2019). The average income of the severely food insecure (R1100/month) is below the estimated amount spent on food (R1724/month) in the City of Cape Town. 
5. Analysis of results
Data results are expressed as odds ratios at 95% confidence intervals. The estimated models were specified according to household perceptions of food insecurity (FI) and by the construction of an indicator of FI according to the questions of the HFIAS module. Table 1 shows the estimated coefficients of the different determinants of household food insecurity, odds ratios, and cut-off thresholds. Socio-demographic profile of Soshanguve is first considered because of the influence it has on what kind of services and approach can be used to improve food insecurity in the township. Results show that household income, number of family members earning some incomes, having adolescent teenagers in the household, years of schooling of the household head are crucial to household’s experiences of food insecurity. 

5.1 Discussion of results

This paper has striven for a better understanding of the determinants of food insecurity in Soshanguve, a slum area of The City of Tshwane, South Africa. It has done so through estimating binary logistic models to identify the main demographic and socio-economic drivers for predicting and coping with household food insecurity. Soshanguve's slum dwellers earn low, paltry, erratic, and insecure incomes, just like more than 40% of slum dwellers in Mathare, Kibera slum of Nairobi (Masese & Muia 2016) do, with 71% of them earning less than US$120 per month (Kimani-Murage et al., 2014). 

Education plays a vital role in the acquisition of knowledge about food and nutrition habits, and household sanitation. Those with high education levels are able to handle day-to-day livelihood matters and have additional advantage of being able to secure employment. Sixty-eight percent of educated[footnoteRef:3] household heads compared to 84% of the uneducated, live in food secure households. Inevitably, those small number of household heads with diploma/degree qualifications are largely food secure. Twenty-seven percent of household heads in the study area have no education at all. One third of them possess primary school education. Our results are in line with those of Cordero-Ahiman et al (2020) find that household head’s possession of primary school education negatively contributes to food security in Ecuador. [3:  These household heads have some primary and post-secondary school education] 


Mathebula (2021) finds that unemployment rate in Soshanguve Extension 3 is as high as 57.6%[footnoteRef:4] despite its proximity (≤ 5 km) to some local economic opportunities available at the Rosslyn industrial hub. Among the slum dwellers studied in Kenya, only slightly more than one-fifth were employed in formal jobs and 46% are engaged in casual employment (Kimani-Murage et al, 2014). Nyashanu et al. (2020) and Tampe (2020) find that dwellers of informal settlement in the City of Tshwane lost income during COVID-19 lockdown, which resulted in employee retrenchment and were exposed to food insecurity and worsening nutritional status. Households experiencing serious food insecurity issues tend to be headed by women, with little or no education (Joshi et al., 2019).  [4:  Almost double the national average] 

5.2 Households’ access to social support system
The protective role of social benefit spending in South Africa is well known. Lujabe et al (2022) find that 68% of respondents in Nelson Mandela Bay Metropolitan Municipality, rely on social grants while Mathebula (2021) finds that about 51% of extension 3 residents of Soshanguve rely on child support grant and 27% on old age pension as their primary source of household income. Similarly, authors such as Azwardi et al. (2019), Mojela et al. (2018), Mthethwa and Wale (2021) and Ningi et al. (2021), who find that gender, race, food support and provision of a grant do matter for household food insecurity in the Gauteng City-Region of South Africa. However, during national emergencies, those catering for vulnerable groups by providing school feeding programmes, soup kitchens, and senior citizen food programmes get severely affected. Also, affected households divert available incomes and social grants towards food expenditure (Arndt et al., 2020). Balana et al (2022) find that the effect of COVID-19 pandemic seems to have limited the food security impact of existing social support mechanisms. Also, Nkrumah (2019) finds social grants’ provision as inadequate leading to individuals’ right to food being poorly enforced. 

Therefore, we find that access to child support is gender neutral to the odds of experiencing severe food insecurity. At the 95% confidence interval, receiving old-age pension or child support grant have no association with changes in food insecurity situation. Even receiving social relief of COVID-19 distress has insignificant impact on food insecurity in Soshanguve as is receiving in-kind help from others. The correctly classified values of the estimated model represent between 70.8% and 72.1% for severely food insecure households.
	
5.3 Socio-economic and demographic predictors of food insecurity in in Soshanguve
[bookmark: _Hlk106195778]Similar to the findings of Garratt (2020), we find that predictably, economic factors are strongly associated with significant reduction in the risk of food insecurity overall but weakly increased risk of food insecurity at lower household incomes, households with large families, the unemployed, and those with lower education. Increased employment of household members, increased household incomes and having young dependent children imply that households are between 0.56 and 1.62 times more likely to experience food insecurity in Soshanguve. However, having dependent children 14-17 years old increases the risk of food insecurity by between 0.56-0.58 times. Results are significant at 95% confidence level. 

Coping strategies of purchasing food on credit, borrowing food, and reducing adult meal consumption means that households will be less likely to experience severe food insecurity by between 0.68 – 0.82 times. Adjusted for gender, household heads purchasing other food varieties and consuming wild fruits and vegetables are 1.49-12.66 times more likely to be food secure. 

Table 1: Socio-economic and demographic predictors of experiences of household food insecurity in Soshanguve, South Africa.
	Dependent Variable
	Adjusted for Gender of Participants
	Adjusted for Employment Status of Participants

	
	
Coeffi-cients
	Odds Ratio (OR)
	
95% CI for OR
	
Coeffi-cients
	Odds Ratio (OR)
	
95% CI for OR

	
	
	
	Lower
	Upper
	
	
	Lower
	Upper

	Household’s Food Insecurity socio-economic determinants

	Household Income
	0.000**
	1.000
	1.000
	1.000
	
	
	
	

	No. of people employed in Household
	
0.38*
	
1.47
	
0.95
	
2.26
	
	
	
	

	Years of education of household Head
	
0.07*
	
1.07
	
0.99
	
1.16
	
------
	
------
	
-----
	
-----

	No of dependent children aged less than 5 years 
	
-----
	
-----
	
-----
	
-----
	
0.49**
	
1.62

	
0.99
	
2.68

	No of dependent children aged 14-17
	
-0.55**
	
0.58
	
0.36
	
0.94
	
-0.58***
	
0.56
	
0.35
	
0.91

	Food Insecurity and Household Access to social support 

	Access to Child Support Grant
	
-----
	
-----
	
----
	
----
	
-----
	
-----
	
-----
	
-----

	Access to pension grant
	
-----
	
-----
	
----
	
----
	
-----
	
-----
	
-----
	
-----

	Receipt of COVID-19 social relief of distress grant
	
-----
	
-----
	
----
	
----
	
-----
	
-----
	
-----
	
-----

	Receipt of in-kind help
	----
	----
	----
	-----
	----
	---
	----
	---

	Food Insecurity and Household Coping Strategies

	Access to credit to buy food
	----
	----
	----
	-----
	----
	---
	----
	---

	Borrow food from others
	0.48***
	1.61
	1.12
	2.31

	0.35**
	1.42
	0.99

	2.03

	Reduce Adult food consumption
	
0.42***
	
1.52
	
1.10
	
2.10
	
0.45***
	
1.57

	
1.23
	
2.30

	Consume wild fruits and vegetables
	
-1.14***
	
0.32
	
0.19
	
0.55
	
-0.105***
	
0.35
	
0.20
	
0.60

	Buy other food
	-----
	-----
	-----
	-----
	---
	----
	----
	----

	Cox and Snell R-Squared
	0.11
	
0.10

	NagelKerke R-Square
	0.18
	0.16

	Percentage correctly predicted
	
82.4
	
82.3

	Log likelihood
	237.7
	238.04

	Chi square Hosmer & Leme Show Test
	
12.8 (p=0.12)
	
1.94 (0.86)


Note: Significance levels: * p < 0.10, ** p < 0.05, ***p < 0.01.

[bookmark: _Hlk106280901]6	Conclusion
Policy concerns to prevent the tragic consequences of enduring hunger on food insecure households is strongly supported by donor agencies, such as the World Bank and USAID who advocate slum redevelopment, linking slum dwelling with food insecurity and poverty. Influencing the highly subjective risk perceptions of food insecurity is hence a major goal of public food, nutrition and health communications, underscoring the importance of the public having accurate risk perceptions about each (Dryhurst et al., 2020:2). Food insecurity risk perceptions depend on the degree to which people are exposed and attentive to food insecurity risk communication. Risk perceptions are often measured in terms of perceived susceptibility and perceived severity of a food, nutrition or health condition.  
Recently, the World Bank has been actively policy relevant studies to forecast transitions into critical states of food insecurity (see Pieter et al., 2020) and the development of a stochastic model to forecast famine risk (see Wang et al., 2020). This will assist to quickly identify food insecure populations and quicken responses to mitigate hunger. Other authors such as Fincham (2020) and Lentz et al. (2019) have recently predicted levels of insufficient food consumption in Malawi. Wang et al (2020) suggest that the relevance of approaches to predict food insecurity and evaluate risks over multiple time horizons, is likely going to increase in coming years as key drivers of food insecurity are expected to worsen into the 21st century.
This study has looked at household food insecurity and coping strategies in Soshanguve, a poor South African township. Household incomes are low even when aggregated for the small proportion of working family members. The coefficient of household size is statistically significant and negatively related to severe household food insecurity. Lager households are more likely to be food insecure.
Low educational attainment of household heads and other members often hinder them from securing better employment opportunities to earn good income though this is inconclusive to mitigate food insecurity. The coefficient for education, is positive but weakly significant (p < 0.05) in relation to food insecurity, but negative and strongly significant (p<0.05) for severe food insecurity. Those with lower education are just as likely to be food insecure as those with some education.
Extending dietary diversity to consuming wild foods and vegetables is associated with reduction in the odds for households’ food insecurity though the practice increases the odds for severely food insecurity. Access to credit for food purchase decreases the odds of severe food insecurity though receipt of social child support grants, though useful, does not improve the odds of food insecurity.
The South African government COVID-19 response of large-scale food-parcel distribution schemes geared towards feeding ‘deserving’ people, witnessed diminished transparency. The involvement of municipal councillors ensured that the process was marred by corruption allegations and became highly politicised (Government of South Africa, 2020). Food parcel distributions was marred by corruption as local politicians began electioneering through food-parcel distribution, diverting food parcels for themselves or selling them for personal gain (Mudau, 2022). Our study hence confirms extant research finding that having social protection measures did not sustainably safeguard against food insecurity during the ‘‘total COVID-19 lockdowns’’ (Pikoli 2020), leaving households little choice but to opt for seeking income generation rather than avoid getting COVID-19 infection.
6.1	Recommendations
Given the importance of economic factors to reducing the risk of food insecurity in Soshanguve, it is recommended that the pursuit of government housing development policy, which seeks to upgrade slum settlements in the township should employ slum dwellers for the purpose of earning income. This will go a long way to address food insecurity in Soshanguve. 
That social support in the form of grants is inadequately implemented is unfortunate. It is recommended that social grants should be appropriately targeted to food insecure households and those experiencing hunger. Grants should be increased as appropriate when South Africa’s economy improves. Emergency food insecurity social relief should be distributed through non-governmental outlets to deserving households to ensure programme transparency.
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