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Abstract

South Africa has implemented an extensive social grant system to improve the wellbeing
of vulnerable households. However, evidence remains limited regarding the pathways
through which social grants are associated with household food insecurity and whether
these relationships vary across geographical contexts of South Africa. Understanding
these mechanisms is essential for designing more effective and spatially targeted social
protection policies. This study examined the relationship between social grant receipt and
household food insecurity, hypothesizing that household income serves as the principal
pathway linking social grants to food insecurity. This study used nationally representative
data from the 2024 General Household Survey. A latent food insecurity index was con-
structed using a two-parameter logistic Item Response Theory model, and a moderated-
mediation structural equation model was employed to decompose the association be-
tween social grant receipt and food insecurity into direct and indirect components while
accounting for geographic heterogeneity. The results indicate that social grants are
strongly targeted toward households with higher levels of food insecurity and lower in-
comes, confirming that grant recipients are among the most vulnerable households in
South Africa. Household income was negatively associated with food insecurity and me-
diated 55.4% of the total association between social grant receipt and household food in-
security. This underscores income as the main transmission pathway. High geographic
heterogeneity was observed. The indirect income-mediated association was strongest in
commercial farming areas, followed by urban and rural areas administered by local lead-
ers. The direct association was significant in urban and rural areas administered by local
leaders. These results show that the effectiveness of income transfers depends on the
household’s demographic and socioeconomic conditions. The findings suggest that alt-
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1. Introduction

Social protection programs are among the government strategies and intervention
areas that help improve the livelihoods of vulnerable groups. These programs are a central
pillar of poverty alleviation strategies in developing countries, particularly in areas with
limited job opportunities, persistent inequality, and weak institutional capacity. The na-
ture of social protection programs varies and may include social insurance, social care,
social assistance, public works, and community-based employment schemes (Rustamova
et al. 2025; Brollo et al. 2024; Popova 2023). The targeting of interventions depends on the
trade-off between equity and efficiency, which addresses issues of dependence and com-
pliance (Rustamova et al. 2025). Social protection programs are determined not only by
the ability to transfer income but also by the mechanisms through which they affect live-
lihoods and income (Zreik and Igbal 2025; Brollo et al. 2024; Fofana et al. 2024).

South Africa is among the top social grant providers in the Global South. Since 1994,
South Africa has implemented social grants as part of a racially fragmented wellbeing
system following the end of apartheid by including the most vulnerable social groups
(Seekings and Nattrass 2015; Van der Berg 1997). From 1994 to 2000, after the end of ra-
cially discriminatory welfare policies, a unified social protection system was institution-
alized in South Africa (Patel and Midgley 2023; Barrientos 2013). This equalization and
expansion of social protection focused mainly on old-age, disability, foster-child, and care-
dependency grants, targeting vulnerable family members (Duflo 2003; Case and Deaton
1998). Furthermore, during 2000-2010, social protection also included child-focused
measures for children aged 7-18 to address child poverty and support the future human
development plan (Patel 2017; Hall and Wright 2010). This child support grant is the larg-
est social grant coverage in South Africa (South African Social Security Agency (SASSA)
2012; Adato and Bassett 2009).

In 2010-2019, the most costly social grants were reinitiated in South Africa, focusing
on vulnerable social groups and centrally administered by the social security agency.
These grants include disability, old-age, child support, foster children, care dependency,
and war veterans grants (South African Social Security Agency (SASSA) 2019; World Bank
2018). This has been implemented through biometric verification systems integrated with
electronic payment platforms to improve efficiency and targeting (Department of Social
Development (DSD) et al. 2012; Gelb and Decker 2012). Furthermore, during the COVID-
19 pandemic, the South African government implemented a social relief distress grant to
address income shocks and labor market disruptions (Casale and Shepherd 2021; Kohler
and Bhorat 2021). This has been done on a large scale, even for individuals without de-
pendent children, and it served as a transitional instrument toward a potential basic in-
come support mechanism that reflects an evolving policy discourse on income security in
the context of structural unemployment (Kohler and Bhorat 2021). As a result, it is ex-
pected to contribute to alleviating household poverty and, more generally, improving
people’s wellbeing (Patel and Midgley 2023).

Empirical evidence has shown that social grant beneficiaries and non-beneficiaries
have systemic differences, implying that social grants in South Africa have been strongly
targeted towards structurally poor households and have reduced food insecurity and
poverty (Dunga 2025; Takawira et al. 2024; Mokwena et al. 2023; Gelo and Dikgang 2022;
Nenguda and Scholes 2022; Waidler and Devereux 2019; Chakona and Shackleton 2019).
The purpose of social grants is to improve the wellbeing of the most vulnerable and poor
households (Brollo et al. 2024; Zhou et al. 2023); however, the actual impact of this non-
random program selection remains poorly established in the literature.

Impact estimation strategies that rely on non-random causal analysis give biased and
misleading estimates of social grant program targeting and fail to account for the path-
ways through which improvements in welfare outcomes occur (Heckman et al. 1997; Bassi
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1984). Although previous empirical evidence has evaluated the role of social grants in
improving wellbeing in South Africa, important gaps remain in understanding the mech-
anisms through which these effects occur. For instance, studies by Chakona and Shackle-
ton (2019), Gelo and Dikgang (2022), Nenguda and Scholes (2022), Mokwena et al. (2023),
Takawira et al. (2024), and Dunga (2025) mainly focused on the association between social
grants and welfare outcomes such as food security, poverty reduction, household income,
and livelihood improvement. Similarly, evaluations of social protection programs con-
ducted by Waddington et al. (2022) largely focused on average treatment effects. While
previous research provides important evidence on the effectiveness of social grants, it
generally treats the relationship as a direct association and offers limited insight into the
underlying mechanisms through which social grants affect food security. Furthermore,
these studies mostly fail to separate direct and indirect associations operating through
household income. Furthermore, these studies fail to adequately examine whether these
pathways are heterogeneous across geographical contexts characterized by distinct
household demographic and socioeconomic characteristics.

To our knowledge, no previous study in South Africa has simultaneously measured
food insecurity using an Item Response Theory (IRT)-based latent construct, decomposed
the effects of social grants into direct and income-mediated pathways, and examined how
these relationships vary across different geographical areas. By considering these dimen-
sions, this study contributes to the social protection and food security literature by provid-
ing new insights into the mechanisms by which social grants determine household wel-
fare and the spatial heterogeneity of their effects.

Methodologically, this study used a two-parameter IRT model to construct a latent
food insecurity index based on self-reported experiences of food access. This approach
offers a theoretically grounded and psychometrically robust alternative to conventional
data reduction techniques, such as principal component and factor analyses, by explicitly
accounting for item severity, discrimination, and measurement error. Theoretically, issues
apply a moderated mediation structural equation modeling framework that simultane-
ously estimates direct, indirect, and total effects while allowing these relationships to vary
across geographical contexts, providing a more specific understanding of how social
grants operate. By explicitly accounting for spatial heterogeneity in the analysis of income
transmission mechanisms, this study provides evidence that is directly relevant to the de-
sign of more targeted, context-sensitive social protection interventions.

2. Theoretical Framework

This study integrates social protection theory (Devereux and Sabates-Wheeler 2004),
the capability approach (Sen 1999), and agricultural household models (Singh et al. 1986).
Social protection theory (Norton et al. 2002). Social protection theory argues that public
interventions are necessary when the market fails due to unemployment, unequal job op-
portunities, external shocks (Mitra and Ranjan 2011), and lack of access to credit (Waidler
and Devereux 2019; Hanna and Karlan 2017; Burchi and Muro 2016; Morduch 1995). In
South Africa, social grant recipients should not be interpreted as randomly assigned in-
terventions. Social grants are explicitly targeted at economically vulnerable, low-income,
and socially disadvantaged groups. As a result, social grant beneficiaries are expected to
show higher baseline levels of food insecurity and lower income than non-beneficiaries.
The observed association between social grant receipt and food insecurity primarily re-
flects targeting and pre-existing food insecurity, rather than the effect of social grants.
Within this concept, social grants are a marker of household vulnerability, while income
represents a potential transmission pathway through which social assistance may be as-
sociated with food insecurity. Accordingly, the mediation model is not intended to esti-
mate the causal effect of social grants because they are allocated non-randomly at a given
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point in time. However, it examines whether differences in household income constitute
an important pathway linking social grant beneficiary status and observed food insecu-
rity. However, the effects and expected changes in social protection are influenced by
household characteristics and their pathways (VanderWeele 2015; Burchi and Muro 2016;
Robeyns 2017).

The second theoretical foundation was the capability approach, which holds that
households or individuals have the freedom to perform their valued functions, rather than
income alone (Sen 1999). Social grants relax liquidity constraints and improve access to
food and essential goods in South Africa. Consistent with the agricultural household
model, household income is the principal transmission pathway linking social grant ben-
eficiary status with food insecurity. Consumption decisions mainly depend on current
income when access to credit and formal insurance are limited (Dercon 2005; Singh et al.
1986). Under this scenario, income shocks arising from market failures can undermine
household wellbeing (Thanh et al. 2022).

And Interction
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Figure 1. Social grants improve household food insecurity through income channels. Source: The

authors constructed based on the literature.

As shown Figure 1, by considering social protection theory, the capability approach,
and agricultural household models, household income is conceptualized as a pathway
variable rather than a background characteristic of the household. The analysis examines
whether differences in household income are associated with the relationship between
social grant beneficiary status and food insecurity. Social grants may directly affect house-
hold wellbeing by providing resources for immediate consumption needs, while indi-
rectly improving food security by contributing to household income. The strength of these
pathways is also expected to vary across geographical locations owing to differences in
household demographics and socioeconomic status. Accordingly, geographical location
was considered a moderating factor, while demographic and socioeconomic household
characteristics were included as covariates that shape income and vulnerability to food
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insecurity. Given the cross-sectional design, these represent theoretically informed path-
ways rather than confirmed causal effects. Finally, we propose the following hypothesis:

H1. Grant receipt is expected to be positively associated with food insecurity because beneficiaries
are selected from vulnerable households.

H2. Household income mediates the association between social grant beneficiary status and food
insecurity.

H3. Higher household income is associated with lower food insecurity, regardless of social grant
beneficiary status.

H4. The association between social grants and food insecurity varies by geographical location.

H5. Household demographic and socioeconomic characteristics significantly influence household
food insecurity.

3. Methods and Materials
3.1. Description of Study Areas

South Africa has a decentralized governance structure and consists of 9 provinces, 52
districts, and 257 municipalities (Statistics South Africa 2025). Unemployment exceeds 30%
nationwide (Reuters 2026), and household welfare and livelihoods vary across geograph-
ical areas. The main types of livelihoods include wage employment, informal sector activ-
ities, self-employment, remittances, and agriculture in rural areas, with reliance on social
grants. Furthermore, the economy is dualistic, with advanced urban sectors coexisting
with marginalized rural economies (Statistics South Africa 2025/26).

According to Statistics South Africa (2025) and the World Bank (2023), approximately
two-thirds of the 63 million people in the country live in urban areas. The population is
heavily dominated by relatively young people in the working-age group, although unem-
ployment and dependency ratios are high. Poverty in South Africa remains widespread
and is concentrated in historically disadvantaged provinces (such as the Eastern Cape,
Limpopo, North West, and KwaZulu-Natal) and rural areas, which are characterized by
underdeveloped infrastructure, limited access to the labor market, and a lack of basic ser-
vices.

Social grants are one of South Africa’s social protection programs and are among the
most comprehensive in the Global South. This intervention increased significantly in the
post-apartheid period as part of the efforts to address systemic inequality and social ex-
clusion in South Africa. The main programs are the Child Support Grant (introduced in
1998), Older Persons Grant, Disability Grants, Expanded Public Works Program (EPWP),
and, more recently, the COVID-19 Social Relief of Distress (SRD) grant, which was intro-
duced in 2020 (South African Social Security Agency (SASSA) 2024). Social grants aim to
provide income support and, in turn, meet basic needs, especially by reducing vulnera-
bility to food insecurity and improving the resilience of low-income households (World
Bank 2024). According to the South African Social Security Agency (SASSA) (2026), about
19 million people received permanent social grants, and about 9.2 million received the
SRD. Nearly half of the population benefits from social grants, directly or indirectly, and
they play a significant role in redistributing income and improving household wellbeing.

Inequalities and labor market problems create dependence and have long-term ef-
fects on targeting social grants (World Bank 2024). Therefore, to achieve inclusive poverty
reduction in South Africa, agriculture and labor-intensive sectors play a higher role; busi-
ness-as-usual may lead to an increase in poverty. This highlights the importance of inte-
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grated economic and development strategies beyond social protection (Mabugu and
Fofana 2025).

3.2. Data Source and Sampling Design

This study employed the 2024 General Household Survey (GHS) of Statistics South Af-
rica. It covers all representative private households in nine provinces. A household survey
was conducted to determine the sampling procedures. In each stratum, a probability-propor-
tional-to-size design was used to sample the primary sampling units (PSUs). To select the
dwelling unit (DUS), systematic sampling was used within the sampled PSUs to select the
dwelling unit (DU). Then, using a probability-proportional-to-size systematic sampling de-
sign, 3308 PSUs were selected, with the PSU size measured by the number of households per
PSU. In each selected PSU, a systematic sample of the dwelling units was selected.

The number of DUs selected from each PSU varies and is determined by the Inverse
Sampling Ratios (ISRs) for each PSU. Sampling weights were constructed for the data col-
lected from the sampled households to assign them to provinces. The final survey weights
were estimated using regression calibration of the national population. StatMx was used
to construct the calibration weights. The final response rate was 85.47 percent. A total of
20,940 households were interviewed for the survey. During data cleaning, observations
with implausible income values arising from recording errors (including unspecified in-
come coded), missing values, and other data inconsistencies were removed. Finally, 20,190
households were included in the analysis.

3.3. Variables and Measurement

This study examines the relationship between social grant recipients and household
food insecurity within a moderated mediation framework using structural equation mod-
eling. Because social grants are targeted at economically vulnerable households, grant re-
ceipt is expected to be associated with lower income and higher baseline food insecurity.
Therefore, the mediation framework evaluates whether household income constitutes an
important pathway linking social grant recipients and household food insecurity while
accounting for geographic heterogeneity and household characteristics. Accordingly, us-
ing six household binary indicators of food insecurity, a latent continuous index was con-
structed as an outcome using a two-parameter logistic (2PL) model. This model allows for
the consideration of latent traits, discrimination, and the severity of food insecurity in
households (Charamba et al. 2023). Higher index values indicate greater food insecurity.
The mediating variable, income, was measured as the logarithm of adult-equivalent
household income to allow for comparability across households of different sizes and
compositions. Furthermore, income transformation was applied to reduce the skewness
of household income, limit the influence of outliers, and improve model estimation. It also
provides a good interpretation in proportional terms, which aligns with diminishing mar-
ginal welfare returns to income (Wooldridge 2016). It is theoretically expected to have a
negative relationship with food insecurity, as higher income improves access to food and
enhances consumption stability (Chen et al. 2023; Loopstra and Tarasuk 2013; Statistics
South Africa 2023).

Social grants were measured as binary variables. It is expected to be negatively asso-
ciated with income (reflecting that beneficiaries are poorer) and positively associated with
food insecurity vulnerability rather than the social grant effect (South African Social Se-
curity Agency (SASSA) 2024; Statistics South Africa 2023). Location type (urban as refer-
ence, rural areas under traditional leadership/rural areas located on commercial farms) is
included as a moderator through interaction terms with social grants, with the expectation
that the income-mediated effect of social grants on improving the vulnerability of food
insecurity varies across geography, being weaker in rural areas than in urban areas, where
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access to markets in rural areas may operate weakly (Battersby and Watson 2018; Human
Sciences Research Council 2022).

Household-level covariates may determine income and influence food insecurity.
Demographic characteristics, such as household size and dependency ratios, are expected
to reduce income and increase vulnerability to food insecurity, reflecting higher consump-
tion pressures (Statistics South Africa 2023). Labor market variables related to salaries and
the number of economically active members are expected to increase income and reduce
food insecurity (Statistics South Africa 2024). Asset ownership (e.g., television, refrigera-
tor, and computer) and housing quality indicators serve as proxies for long-term wealth
and are expected to influence income and, consequently, food insecurity (Statistics South
Africa 2023; World Bank 2023). Spatial controls for provincial dummies accounted for
these disparities. Provinces with better-connected, economically developed areas are as-
sociated with higher income and lower exposure to food insecurity (Human Sciences Re-
search Council 2022). Specifically, the specification reflects a priori hypotheses consistent
with welfare theory, in which income and location jointly shape household vulnerability
to food insecurity summarized in Table 1.

Table 1. Definition of variables, measurements and expected signs.

Variable

Measurement/Definition Type Model Role  Expected Effect

Social grant

Household receives at least one social grant (1

(=) Income; (+)
Binary Exposure  Food insecurity (di-

=Yes, 0=N
es, 0=No) rect effect) *

Natural logarithm of adult-equivalent house-

Household income . Continuous Mediator  (-) Food insecurity
hold income per month

. ., . Standardized latent food insecurity index esti-

Food insecurity in- . .
dex mated using the two-parameter Item Re- Continuous Outcome —
sponse Theory (IRT-2PL) model
Geographic classification (urban = reference; .
Geotype Categorical =~ Moderator ~Context-dependent

rural traditional; rural commercial farms)

Grant x Geotype

Interaction between social grant receipt and

Interaction Moderator Mixed

geotype
I ; (&
Age Age of household head (years) Continuous Covariate ™ n.c omes (,+)
Food insecurity
Gender Female-headed household (1 = Yes, 0=No) Binary Covariate (¥)

Non-active members

Number of economically inactive household

. . -) Income; (+
Continuous Covariate ©) . (.)
members Food insecurity

Children (<5 years)

Number of children aged five years or

Continuous Covariate  (+) Food insecurity
younger

Children (<17 years) Number of children aged 17 years or younger Continuous Covariate  (+) Food insecurity

Older adults (260 Number of household members aged 60 years

years)

+) Income; (-
Continuous Covariate ) . (.)
or older Food insecurity

Salary income

(+) Income; (-)

Household salary income Continuous  Covariate . .
Food insecurity

Economically active

Number of economically active household

Continuous Covariate (+) Income
members members
Househol 1-

Housing type Dwelling type/quality Categorical Covariate *) ou?aereo dwe

I (=

Total rooms Number of rooms in the dwelling Continuous  Covariate *) jreome; (, )
Food insecurity

Dwelling ownership Household owns dwelling (1 = Yes, 0 = No) Binary Covariate Mixed
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Television owner-

(+) Income; (-)

. Household owns a television (1 = Yes, 0 = No) Binary Covariate . .
ship Food insecurity
Refrigerator owner- Household owns a refrigerator (1 = Yes, 0 = . ) (+) Income; (-)

. Binary Covariate . .
ship No) Food insecurity

C t - +) I s (—
ompt e.r oW Household owns a computer (1=Yes, 0=No)  Binary Covariate ™) n.c ome (. )
ship Food insecurity

Provincial iabl =
Province rovincial dummy variables (Western Cape Categorical Covariate Mixed

reference)

Notes: * Direct effects refer to the estimated effects after accounting for the moderating and mediat-
ing variables included in the model. IRT-2PL = two-parameter Item Response Theory model. The
symbols (+), (-), and (+) indicate hypothesized positive, negative, and indeterminate associations,
respectively, based on the literature. Source: Authors’ compilation based on the conceptual frame-

work and relevant literature.

3.4. Analytical Strategy

The food insecurity index was estimated as a latent construct within an Item Re-
sponse Theory (IRT) two-parameter logistic (2PL) model using a set of binary indicators
of experiential food insecurity. This approach captures the experiences of food insecurity
by reducing measurement error and provides a theoretically grounded alternative to
other multivariate analyses (Charamba et al. 2023; Hambleton and Swaminathan 2013).
The IRT two-parameter logistic (2PL) model is better than the one-parameter (Rasch/1PL)
and three-parameter (3PL) models because it maximizes both parsimony and empirical
flexibility (Dodouh 2023) and allows discrimination parameters to vary across items,
thereby capturing heterogeneity in how effectively items differentiate respondents along
the latent trait (Dodouh 2023; de Ayala 2009; Embretson and Reise 2000). Furthermore, it
avoids the additional complexity of the 3PL model, which introduces a guessing parame-
ter that may often lead to identification problems and overfitting (Dodouh 2023; Baker
and Kim 2004; Hambleton et al. 1991).

Compared with the one-parameter logistic (1PL) model, the two-parameter logistic
(2PL) Item Response Theory model allows food insecurity items to differ in their discrim-
inatory power while simultaneously estimating item difficulty. This flexibility generally
improves model fit and the precision of latent trait estimation when items vary in their
ability to distinguish between households with different levels of food insecurity (Konig
et al. 2022; Konig et al. 2019). In the specification of IRT 2PL, let Y;; refer to the response
of household i to item j related to food insecurity indicators, where Y;; =1 indicates the
household experienced the food insecurity condition and Y;; = 0 otherwise. a; is how
well item j discriminates between households b;: difficulty (latent trait). The probability
of endorsing item j is specified as:
exp (a;(6; — bj))

P =180 = T ot @i = by (1)
where q; is the item discrimination parameter, indicating how effectively item (j) differ-
entiates households with different levels of latent food insecurity; b; is the item difficulty

(severity) parameter, representing the level of latent food insecurity at which a household
has a 50% probability of endorsing the item; and 6; is the latent food insecurity score for
household (i), with higher values indicating higher food insecurity. In this study, i=1,...,
N households, and j = 1,...,6 indexes the six food insecurity indicators: worrying about
food, consuming limited food varieties, skipping meals, running out of food, experiencing
hunger, and going without food for an entire day.

Furthermore, we examined the dimensionality and internal consistency of the food
insecurity scale. Unidimensionality was checked using exploratory factor analysis (EFA)
based on the tetrachoric correlation matrix and subsequently confirmed through a one-
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factor confirmatory factor analysis (CFA) with standard model fit statistics. The internal
consistency of the food insecurity items was assessed using Cronbach’s alpha. Following
these diagnostic assessments, the latent household food insecurity index was estimated
using a two-parameter logistic (2PL) Item Response Theory model.

Item Response Theory (IRT) framework was implemented via the irt command in
Stata 18, assuming unidimensionality and local item independence, conditional on the la-
tent trait. Household-level aggregate latent food insecurity scores were estimated using
marginal maximum likelihood (MML), whereas household-specific latent food insecurity
scores were obtained using Empirical Bayes (EB) prediction. The estimated latent score
for household i is as follows:

8, = E(6:|Y) @)

where Y; refers to the vector of observed responses to the six food insecurity items and
E(6;]Y;) is the posterior expected value of the latent food insecurity traits.

To ensure compatibility, the standardized food security index was estimated as fol-
lows:

~

0, — a6

FIstd = 2L _ 3)
R ' 56

where [i0 is the sample mean; 66 is the sample standard deviation. As a result, the

standardized food insecurity index had a mean of zero and a standard deviation of 1, with

higher values indicating greater food insecurity. The latent food insecurity index was es-
timated using the two-parameter logistic Item Response Theory (IRT) model, and the re-
sults were compared with principal component analysis (PCA) as a robustness check, as
IRT is suitable for this analysis (Jolliffe 2025). The consistency of the findings across these
alternative specifications supports the robustness of our results.

As social grant beneficiaries are systematically selected based on predetermined cri-
teria, simple comparisons between beneficiaries and non-beneficiaries are likely to pro-
duce biased estimates due to the underlying differences in household characteristics (Col-
lin and Jahed 2025). To examine the pathways through which social grants are associated
with household food insecurity, a moderated-mediation structural equation model (SEM)
was estimated to decompose the observed association into direct and indirect compo-
nents, while accounting for geographic heterogeneity. This approach is well-suited for
simultaneously modeling multiple interdependent equations and latent variables (Kline
2016). Interaction terms between social grant receipt and geographic location were also
included in the moderated mediation analysis (Hayes 2022; Preacher et al. 2007).

The moderated-mediation structural equation model included exogenous covariates
and interaction terms and was nearly saturated. Therefore, conventional global fit indices
such as x? CFI, TLI, and RMSEA were not emphasized. Because the model was estimated
primarily to obtain direct, indirect, and total effects rather than to examine the latent meas-
urement structure. Parameters were estimated using maximum likelihood estimation
with a robust (Huber—White sandwich) standard error. This considers potential heteroske-
dasticity and departures from multivariate normality, which are common in household
survey data, yielding consistent standard errors and more reliable statistical inference.
The specifications of the moderator mediation analytical framework of the structural
equation model (SEM) are as follows:

Income: M; = oy + o, G; + o,R; + azFc; + oy (Rj * G;) + ag(Fe; * G)) + X{B + &4 (4)

Food insecurity: F; = vy + v1G; + V2 M; + v3 (Rj * G)) + v4(Fc; * G;) + X8 + &5 (5)

where G; = Social grant receipt dummy variable (1 = household receives social grants, 0
otherwise); M; = log adult-equivalent household income, F; = Food insecurity score of
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household i (IRT-based food insecurity index); Fc; =Dummy variable for rural areas lo-
cated on commercial farms; R; = Dummy variable for rural areas under traditional lead-
ership; and Xj = Vector of household demographic and socioeconomic control variables;
ay = Intercept of the mediator (income) equation; a; = Effect of social grant receipt on
household income in the reference geographical category; a, = Effect of residing in a tra-
ditional rural area on household income; a; = Effect of residing in a commercial farm
area on household income; o, = Interaction effect between social grant receipt and tradi-
tional rural residence; o5 =Interaction effect between social grant receipt and commercial
farm residence; [3 = Vector of coefficients associated with control variables in the income
equation; y, = Intercept of the food insecurity equation; y; = Direct effect of social grant
receipt on food insecurity in the reference geographical category, which is urban; vy, =
Effect of household income on food insecurity (Path b); ¢’ = direct effect of social grants on
food insecurity after accounting for income; y; = Interaction effect between social grant
receipt and traditional rural residence on food insecurity; v, =Interaction effect between
social grant receipt and commercial farm residence on food insecurity; o = Vector of coef-
ficients associated with control variables in the food insecurity equation; &; = Random
disturbance term in the income equation; and ¢,; =random disturbance term in the food
insecurity equation.

Therefore, moderated mediation effects were derived using nonlinear combinations
of the estimated coefficients (Sathyanarayana and Mohanasundaram 2025). Path a, if so-
cial grants directly affect (c') income by assuming that they are heterogeneous across geo-
graphical locations:

e  Path a: Urban = a,; Traditional = (a; + a,); Commercial = (o + ag).

e Pathb: vy,.

e  Direct effect (¢'): Urban = y,; Traditional = (y;+ y3); Commercial = (y; + Yv,)

e Indirect effect: Urban = a;y,; Traditional = (a; + a,) y2; Commercial = (o; + a5) -

o Total effect: Urban = y; + o;y,; Traditional = (y; +vy3) + (0; + a4)Y,; Commercial =

(v1 +va) *+ (g + t5)Y3.

e  Proportion mediated: PM = Indirect Effect / Total Effect, computed for each geo-
graphic category.

4. Result and Discussion
4.1. Descriptive Analysis

The results, as shown in Table 2, indicate statistically significant differences between
households that receive social grants and those that do not, confirming a clear targeting
association with covariates related to household characteristics. Social grant beneficiary
households have higher levels of food insecurity vulnerability, as reflected in both un-
standardized and standardized item response theory indices. These significant associa-
tions confirm that social grants are mainly targeted at more vulnerable households, con-
sistent with expected redistributive effects. Furthermore, households that receive social
grants have lower incomes, underscoring that grant beneficiaries are poor and that social
transfers are effectively directed toward lower-income groups.

Social-grant-recipient households tend to be older and larger, with a higher depend-
ency burden, more non-economically active members, and fewer economically active
members. This further indicates that social grants target households with limited labor
market participation and a high number of dependents. Additionally, households that
receive salary income and have economically active, high-income family members are not
targets of traditional grants and are less likely to benefit from social grants.
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Table 2. Mean differences by social grant status.
Variables Grant No Grant Difference Std. Error t-Value
Food insecurity index 0.04 -0.26 0.0.30 *** 0.01 -26.40
Standardized food insecurity index 0.15 -0.26 0.41 *** 0.01 -26.40
In income 8.54 7.32 1.22 *** 0.02 82.81
Income 2273.10 10080.98 -7807.88 ***  158.96 49.12
Total social grant 2118.03 0.00 2118.03 *** 1721  -123.07
Age (years) 54.80 43.34 11.46 0.21 -54.59
Household size(count) 4.17 2.67 1.5 *** 0.03 -61.70
Non-economically active household members (count) 3.45 1.03 2.42 *** 0.03 -81.73
Salary income 5928.45 21753.60 -15825.2** 2289.807 691
Economically active household members (count) 0.71 1.23 -0.52 *** 0.02 44.60
Total number of rooms in dwelling 5.29 4.55 0.74 *** 0.04 -16.68

Note: *** refers to a 1 percent significance level. Source: Author’s estimation based on descriptive
statistics.

Inferential statistics confirmed that recipients of social grants are less likely to have
lower incomes and are more likely to have food-insecure households, indicating that tar-
geting mainly focuses on poorer households and those vulnerable to food insecurity. A
high food insecurity index among social grant recipients suggests that income is the main
channel through which social grants are indirectly associated with household food inse-
curity. However, the significant baseline differences between beneficiaries and non-bene-
ficiaries underscore the need for more rigorous methods to accurately assess the associa-
tion between social grants and reduced food insecurity in South Africa.

The results presented in Table 3 reveal statistically significant differences between house-
holds that receive social grants and those that do not, and show that clear relationships exist
among the different demographic, socioeconomic, and geographical targeting criteria. Grant-
recipient households are significantly more likely to be male-headed (55.01% vs. 29.32%), sug-
gesting that male-headed households and family structures may be associated with vulnera-
bility and program eligibility. While this may reflect the underlying demographic composition,
it also indicates heterogeneity in household vulnerability profiles. Household asset ownership
(i.e., televisions, refrigerators, and computers) reveals a dual structure of welfare in the study
area. Basic household assets, such as televisions and refrigerators, showed only marginal dif-
ferences between the two groups. Access to higher-value, productivity-enhancing assets, par-
ticularly computers, is significantly lower among grant recipients (11.31% vs. 36.57% of the
total).

Table 3. Distribution of household characteristics by social grant status.

Variable Grant (%) No Grant (%) Difference X2

Male-headed household 55.01 29.32 25.69 *** 1292.00

Owns television 79.33 76.50 2.83 *** 22.71

Owns refrigerator 81.30 81.32 -0.02 0.00
Owns computer 11.31 36.57 —25.26 *** 1837.23
Metropolitan residence 30.76 51.87 —21.11 *** 904.83
Western Cape 6.95 12.33 —5.38 *** 169.45
Eastern Cape 15.57 9.20 6.37 *** 173.07

Free State 4.68 3.18 1.50 *** 27.74
Gauteng 7.05 4.53 2.52 *** 54.03

KwaZulu-Natal 17.33 12.29 5.04 *** 94.89

Limpopo 6.80 5.83 0.97 *** 7.51
Mpumalanga 19.52 36.88 -17.36 *** 749.43
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Northern Cape 8.75 6.93 1.82 *** 21.74
North West 13.35 8.83 452 *** 96.71

Rural (Geo-type) 42.27 16.03 26.24 *** 1535.40

Worried about food 30.48 15.52 14.96 *** 584.64

Limited food variety 30.87 14.51 16.36 *** 702.62

Skipped meals 21.11 10.16 10.95 *** 415.97

Ran out of food 23.02 10.73 12.29 *** 492.14

Experienced hunger 16.08 7.72 8.36 *** 303.78

Whole day without food 11.37 5.76 5.61 *** 183.32

Note: The difference is calculated as the percentage of grant-recipient households minus the per-
centage of non-recipient households. The x? statistics were based on Pearson’s chi-square test of
independence. ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respec-
tively. Source: Authors’ estimation by using descriptive statistics.

Spatial disparities showed that social grant beneficiaries were significantly less likely
to reside in metropolitan areas (30.76% vs. 51.87%) and more likely to reside in rural areas
(42.27% vs. 16.03%) than non-beneficiaries. In addition, more social grant beneficiaries are
in provinces such as Mpumalanga, KwaZulu-Natal, the Eastern Cape, and the Northwest,
while representation is lower in better-off provinces, such as the Western Cape and Gaut-
eng. Most importantly, food insecurity indicators consistently showed a higher preva-
lence among grant-recipient households for all the items. Households receiving grants
reported significantly higher rates of worrying about food, limited dietary diversity, skip-
ping meals, running out of food, experiencing hunger, and going without food for an en-
tire day. The magnitude and statistical significance of these differences confirm that social
grants reach households experiencing severe and multidimensional food insecurity (FI).

These descriptive statistics provide strong evidence of effective targeting, as social
grants are disproportionately allocated to vulnerable households in rural areas with lower
asset ownership and higher food insecurity levels. The magnitude of the difference be-
tween the two groups indicated that the interventions were not random and that there
was selection bias due to the inclusion criteria used to target them. Therefore, simple com-
parisons between benefits and non-benefits lead to misleading conclusions and require a
more rigorous moderated mediation analysis to examine the true association of social
grants.

The high level of food insecurity among social grant beneficiaries, despite the protec-
tive role of social grants, implies that the amount of the grant, or perhaps the modality of
social grants, is insufficient to prevent food insecurity. This indicates that social grants
alone may not avoid food insecurity unless complemented by employment generation,
improved market access, and asset building, especially in areas with limited access to pub-
lic services and in rural areas. However, food insecurity is high among social grant bene-
ficiaries. Therefore, beyond social grants, the government should integrate social grants
with building long-term resilience capacity and reduce household exposure to food inse-
curity.

4.2. Food Insecurity Index

Before estimating an Item Response Theory (IRT) model to assess the dimensionality
of the food insecurity construct, we conducted exploratory factor analysis (EFA) based on
a tetrachoric correlation matrix and a one-factor confirmatory factor analysis (CFA) within
a structural equation modeling (SEM) framework. Model fit was evaluated using the
Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of Ap-
proximation (RMSEA), and Standardized Root Mean Square Residual (SRMR).
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Eigenvalue

As shown in Table 4, the first factor explains 98.4% of common variance. Factor load-
ings were uniformly high, ranging from 0.95 to 0.98 across the six food insecurity indica-
tors, whereas the item uniqueness values were low (0.03-0.10). This result shows that all
food insecurity indicators measured a common underlying latent trait and provides
strong empirical support for the unidimensionality assumption required for the relevance
of the employed two-parameter logistic (2PL) Item Response Theory model.

Table 4. Validation of the food insecurity latent construct.

Indicator Factor Loading Unique Variances
Worried about food 0.95 0.10
Few food varieties 0.97 0.07
Skipped meals 0.97 0.06
Ran out of food 0.98 0.04
Hungry but did not eat 0.98 0.03
Whole day without eating 0.96 0.08

Note: Values are rounded to two decimal places from the original factor loadings and uniqueness

estimates. Source: Author’s estimation based on Exploratory Factor Analysis (EFA).

The scree plot, based on the tetrachoric correlation matrix of the six food insecurity
indicators (Figure 2), also confirms a significant decline in eigenvalues from the first to the
second factor, followed by a nearly flat trajectory for the other factors. This clear elbow,
which appeared after the first factor, implied the presence of a dominant latent dimension
underlying the six food insecurity items. Therefore, the scree plot supports the appropri-
ateness of estimating a unidimensional two-parameter logistic (2PL) IRT model to derive
latent food insecurity scores.

Scree plot

2 3 4 5 6
Factor number

Figure 2. Scree plot of food insecurity indicators. Source: Author’s estimation based on Exploratory
Factor Analysis (EFA).

The One-Factor Confirmatory Factor Analysis (CFA) results also supported a strong
unidimensional structure, with a dominant first eigenvalue of 5.63 and a second eigen-
value of 0.13, giving a first-to-second eigenvalue ratio of 43.34. The factor loadings were
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uniformly high and similar, confirming that all food insecurity indicators were strongly
associated with the underlying food insecurity constructs. The internal consistency was
also excellent (Cronbach’s a = 0.93).

Table 5. Reliability and goodness-of-fit statistics for the food insecurity construct.

Statistic Value Statistic Value
First eigenvalue 5.63 TLI 0.81
Second eigenvalue 0.13 RMSEA 0.25
Cronbach'’s alpha 0.93 SRMR 0.06
CFI 0.89 CD (R?) 0.94

Source: Author’s estimation based on One-Factor Confirmatory Factor Analysis (CFA).

Additionally, in Table 5, the CFA supported the measurement model with acceptable
comparative and residual fit index values. Although the RMSEA was relatively high, it is
not particularly important in binary indicators and large-sample-size cases, as this meas-
ure is usually sensitive in such contexts. Factor analysis, reliability tests, and SEM all sup-
port the assumption of unidimensionality required for Item Response Theory (IRT) mod-
eling. As a result, a two-parameter logistic (2PL) IRT model was employed using adaptive
Gauss—Hermite quadrature with 15 integration points to derive the latent household food
insecurity scores.

Table 6 presents the discrimination and difficulty estimates for the food insecurity
indicators from the 2PL IRT model. All six food insecurity indicators showed strong, sta-
tistically significant discrimination parameters, indicating a high capacity to differentiate
households across the food insecurity continuum in the country. The highest discrimina-
tion parameter was observed for experienced hunger, followed by households running
out of food and consuming a limited variety of foods. This suggests that these items are
particularly informative in differentiating households with different levels of food inse-
curity. The estimated discrimination parameters indicate excellent item discrimination,
implying that each poverty insecurity indicator is highly sensitive to differences in the
latent food insecurity traits. From this measurement perspective, items with larger dis-
crimination parameters contribute more information and improve the precision of house-
hold classification across the food insecurity continuum. The exceptionally high discrim-
ination estimate for ‘experienced hunger’ indicates that this item is specifically effective
in differentiating households experiencing severe food insecurity from those with moder-
ate or low food insecurity. Similarly, ‘the household ran out of food” and ‘consumed a
limited variety of foods’ also showed strong discriminatory power, confirming that these
indicators capture meaningful variations in household food insecurity.

Table 6. Item discrimination and difficulty parameter estimates for food insecurity.

Food Insecurity Indicator/Item a SE z-Value b SE z-Value
Worried about not having enough food 5.147 0.120 42.92 % 0.615 0.085  37.34 ***
Consumed a limited variety of foods 6.763 0.279 24.25 *** 0.626 0.215  19.71 **
Skipped meals 5.853 0.205 28.58 *** 0.910 0.164  32.41**

The household ran out of food 7.548 0.507 14.88 *** 0.840 0.404  15.69 ***
Experienced hunger 10.589 2.801 3.78 *** 0.997 2235 4727

Went without food for a whole day 5.076 0.129 39.26 *** 1.416 0.188  38.33 ***

Note: Discrimination parameters (a) correspond to the estimated coefficients on the latent trait
(Theta); difficulty/severity parameters (b) were calculated as b = —(difficulty parameter ((3)/discrim-
ination parameter (a)), where {3 is the item intercept (Rasch parameter); the discrimination parame-
ter (a) indicates an item’s ability to distinguish households with different levels of latent food inse-

curity. Higher values indicated greater discriminatory power. The difficulty parameter (b) reflects
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the severity of food insecurity required for a household to have a 50% probability of endorsing an
item. Higher scores indicate more severe food insecurity. ** p < 0.01, ** p < 0.05. Source: Author’s

estimation based on a two-parameter logistic (2PL) Item Response Theory model.

The difficulty parameters indicate a clear gradient in food insecurity severity. Wor-
rying about not having enough food and consuming a limited variety of foods were asso-
ciated with the lowest severity levels. Households that went without food for a full day
experienced the greatest difficulty, followed by hunger and skipping meals. These results
suggest that food insecurity indicators progressively capture more severe forms of food
insecurity. The statistically significant discrimination and difficulty parameters support
the validity of the food insecurity scale and its ability to measure varying levels of house-
hold food insecurity.

The ordered difficulty parameters further show that the food insecurity indicators
reflect successive stages of food insecurity. Lower difficulty estimates for worrying about
food and consuming a limited variety of foods indicate that these behaviors occur at rela-
tively low levels of latent food insecurity and, therefore, function as early warning indi-
cators. In contrast, higher difficulty values for experiencing hunger and going without
food for an entire day indicate that these occur only among households experiencing
much more severe food insecurity. This result is consistent with the theoretical ordering
of experiential food insecurity, whereby households typically move from anxiety about
food access to compromised dietary quality, meal reduction, hunger, and ultimately, pro-
longed food insecurity. The logical ordering of the difficulty parameters, together with the
uniformly high discrimination coefficients, provides strong evidence of the construct va-
lidity and measurement reliability of the latent food insecurity index.

Figure 3 presents the probability of food insecurity at the item level of the latent trait,
estimated using the IRT (2PL) model. Item characteristic curves confirmed that the ex-
pected monotonic relationship held: each experience of food insecurity increased the like-
lihood of greater food insecurity. More severe food insecurity indicators showed a higher
level of traits, whereas low food insecurity indicator items shifted to the left.

Figure 4 shows all food insecurity indicators of item information functions (IIFs) with
the corresponding latent trait continuum (0), which indicates the severity of household
food insecurity. The curves indicate heterogeneity in the measurement precision of food
insecurity items across the food insecurity index. In particular, experienced hunger and
running out of food items showed strong discriminatory power, dominating the infor-
mation items at different latent trait ranges. However, worrying about food provides lim-
ited discriminatory power and yields good information at lower levels of food insecurity.

Figure 5 shows the information curve for latent traits centered around, which reflects
the maximum precision level for measuring food insecurity. The curve is sharp and shows
a higher concentration of items, given the combined scale of food insecurity items, rather
than looking at each item for households with significant experience of food insecurity.
At lower values of the latent trait, food-secure households provide less information, indi-
cating weaker discrimination among relatively food-secure households than among food-
secure households. Furthermore, at high levels of the latent trait, drop-off indicates a re-
duction in precision, especially in separating households within the most severely food-
insecure group, even though the decline rate of relatively food-secure households is less
likely to be significant compared with the lower-end distribution.

The measurement scale aligned with moderate and severe household food insecurity
shows the vulnerability of food insecurity. The peak of the bell-shaped curve confirms the
model’s strong discrimination power and internal validity, supporting its further develop-
ment and informed decision-making. Especially where the latent trait is high, it is important
to identify those most affected by food insecurity, as this is effective for social grants.
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Figure 3. Authors’ estimation of Item Characteristic Curves (ICC). Source: Author’s estimation
based on a two-parameter logistic (2PL) Item Response Theory model.
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Figure 4. Item information functions. Source: Author’s estimation based on a two-parameter logistic

(2PL) Item Response Theory model.
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Figure 5. Test information function. Source: Author’s estimation based on a two-parameter logistic

(2PL) Item Response Theory model.

The results in Figure 6 show high measurement precision for household food insecu-
rity, suggesting that the estimation techniques effectively discriminate between house-
hold experiences. A steeper slope at the peak indicates strong responsiveness to small
changes in the latent trait and confirms that the distribution of food insecurity lies in the
mid-to-upper tail.

4.3. Social Grant and Food Insecurity

Before interpreting the mediation pathways, the structural equation model (SEM)
was estimated using maximum likelihood with robust (Huber-White) standard errors to
account for potential heteroscedasticity and non-normality in household income and food
insecurity index. The SEM framework was used to examine the direct and indirect rela-
tionships among social grant receipts, household income, and food insecurity, while con-
trolling for household covariates and treating geographical context as a moderator. Table
7 presents the association between social grants and household food insecurity using
moderated mediation analysis within a structural equation model (SEM). It jointly evalu-
ates the effect of social grants on household income (mediator) and the association of this
effect with food insecurity (outcome) and geographic location (rural areas under tradi-
tional leadership vs. rural areas on commercial farms) as a moderator relative to urban
areas. In the first equation of the structural equation results, households that receive social
grants are inversely related to income, and this relationship is statistically significant at
the 1 percent level. This negative relationship indicates that social grant programs primar-
ily target household beneficiaries, focusing on the most vulnerable and structurally dis-
advantaged groups. This finding is consistent with previous empirical evidence from
South African studies showing that social grants are targeted toward poor and vulnerable
households, specifically those facing chronic poverty and food insecurity (Collin and
Jahed 2025; Fofana et al. 2024; Chakona and Shackleton 2019).
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Figure 6. Measurement of reliability or precision. Source: Author’s estimation based on a two-pa-
rameter logistic (2PL) Item Response Theory model.
Table 7. Direct and indirect associations between social grants and household food insecurity.
Variabl Income Equation (1) Food Insecurity Equation (2)
ariable
Coef. Std. Errorz-Value Coef. Std. Error z-Value
Social grant —0.598 *** 0.018 -32.46  0.093 *** 0.020 4.62
Rural areas under traditional leadership -0.169 ***  0.033 -5.17 0.014 0.028 0.50
Rural areas located on commercial farms 0.023 0.055 0.41 -0.029 0.050 -0.58
Rural x social grant 0.061 * 0.033 1.87 -0.025 0.032 -0.81
Commercial farms x social grant -0.069 0.066 -1.03 -0.117 0.074 -1.57
Age of household head 0.007 *** 0.001 13.47 0.000 0.001 0.77
Female-headed household -0.009 0.012 -0.75 0.020 0.014 1.44
Non-economically active household members ~ -0.294 ***  (0.006 -48.47  0.041 *** 0.008 5.18
Children under 5 years 0.113***  0.010 11.01 -0.009 0.014 -0.65
Children under 17 years 0.177***  0.008 20.96 -0.015 0.011 -1.39
Adults aged 60+ years 0.358 *** 0.014 26.40 —0.084 *** 0.015 -5.48
Salary income 0.000 * 0.000 1.79 0.000 ** 0.000 2.08
Economically active household members 0.306 ***  0.008 37.61 -0.005 0.009 -0.62
Main dwelling type —0.009 *** 0.003 -3.24 -0.005 * 0.003 -1.66
Number of rooms 0.034 *** 0.005 6.52 -0.008 ** 0.003 -2.50
Housing tenure status —0.069 *** 0.004 -16.02 0.003 0.004 0.67
Owns television 0.167 *** 0.016 10.62 —0.227 *** 0.021 -10.86
Owns refrigerator 0.241 *** 0.016 1473 -0.231 *** 0.022 -10.52
Owns computer 0.590 *** 0.019 31.86  —0.093 *** 0.016 -5.72
Metropolitan area 0.091 *** 0.017 542  —0.094 *** 0.019 -5.00
Eastern Cape —0.031 0.025 -1.24 -0.032 0.030 -1.06
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Free State 0.063 * 0.036 174  0.153** 0.044 3.48
Gauteng -0.125**  0.030 -4.18 -0.175*** 0.035 -4.95
KwaZulu-Natal -0.040 0.026 -1.54 -0.165*** 0.028 -5.96
Limpopo -0.036 0.031 -1.14 -0.029 0.038 -0.77
Mpumalanga -0.140**  0.022 -6.42  -0.084 *** 0.025 -3.36
Northern Cape -0.047* 0.028 -1.65 -0.120 *** 0.034 -3.56
North West 0.030 0.028 1.09  -0.693 *** 0.029 -23.54
In income. —0.192 *** 0.008 —22.88
Constant 7.612%* 0.044 173.93  1.974 *** 0.082 24.22

Note: ***,** and * refer to 1, 5 and 10% significance level, respectively. Source: Authors’ estimation

of moderator mediation result using a structural equation model.

This result aligns with targeted social assistance households, as eligibility requires a
social grant and beneficiary group. Compared to urban areas, rural areas under traditional
leadership exhibit a statistically significant inverse relationship with household income.
Households in rural areas around commercial farms show a positive relationship, which
may be due to additional income from engaging in or hiring nearby commercial farms in
addition to other sources of income. This implies that rural areas, especially those under
traditional leadership, are the main beneficiaries of social grants, as they are disadvan-
taged groups with fewer opportunities to generate income than those in urban areas.

In the second equation, the structural equation shows that social grant receipts re-
main positively related to the food insecurity index, whereas household income is nega-
tively associated with food insecurity. This implies that before access to social grants, the
most food-insecure and poor households received assistance, and it indicates significantly
poorer baseline conditions of grant recipients’ households before receiving the social
grants. Higher income reduces food insecurity and serves as a channeling mechanism, as
income is a strong mediator. Similarly, previous research has reported that grant recipi-
ents generally experience higher levels of deprivation despite receiving income support
(Dunga 2025; Chakona and Shackleton 2019). The significant negative coefficient of house-
hold income further confirms that income represents an important pathway through
which social grants are associated with lower food insecurity, consistent with evidence
that increased purchasing power improves household food access (Brollo et al. 2024; Chen
et al. 2023).

Without interaction, rural areas under traditional leadership have a positive relation-
ship with the food insecurity index. However, a negative relationship was observed in
rural areas near commercial farmers, suggesting that food insecurity is less severe than it
is in urban areas. The reduction in food insecurity is not due to the receipt of social grants;
rather, moderation operates predominantly through income. Therefore, the special differ-
ence in social grants was a more effective complement to different income-generating op-
portunities, since the difference in how household income was generated into food secu-
rity outcomes was evident in this study.

Households with a large share of elderly family members have a statistically signifi-
cant positive relationship with household income. However, households with older adult
family members experienced significantly lower food insecurity, which may be due to
access to old-age pensions. This reflects the stabilizing contribution of the South African
Old Age Grant to households (Duflo 2003; Case and Deaton 1998). Access to asset owner-
ship and the quality of assets were statistically significant and associated with higher in-
come and lower household food insecurity, suggesting that, in addition to current income,
wealth reduces household food insecurity. Ownership of productive household assets is
associated with higher income and lower food insecurity, supporting previous evidence
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that both income and accumulated household assets contribute to improved food security
and resilience (Chen et al. 2023).

Specifically, in Gauteng and Mpumalanga, lower levels of household food income and
household food insecurity were observed compared to the Western Cape (reference province),
which may be related to the provinces’ local economic and environmental contexts. In con-
trast, the Free State Province has higher household income and food insecurity than the refer-
ence province. Therefore, social grants could reduce food insecurity at the household level,
provided the government complements them with other strategies that enhance household
income by addressing structural problems through the development of additional employ-
ment programs and improved market access, particularly in rural areas.

Table 8 presents the decomposition of social grants into direct and indirect effects,
and both pathways are statistically significant. Social grants had an indirect association
and a positive and significant relationship with food insecurity. Even though they increase
income at the margin, they do not offset pre-existing household food insecurity. However,
income remains a transmission mechanism for social grants that determines food insecu-
rity exposure.

The indirect association of social grants on household food insecurity is larger than
the direct association (11.48% vs. 9.26%), implying that there are unobserved effects that
lead to greater disadvantage, such as especially marginalized households, labor market
exclusion, or chronically vulnerable households of beneficiaries of social grants, and the
significant difference is not due to mediated income observed relationships. Both unob-
served and observed income channels reinforce household vulnerability to food insecu-
rity among social grant beneficiary households in South Africa. This finding is consistent
with evidence from South Africa, which shows that although social grants substantially
reduce poverty and smoothen consumption, they are often insufficient to eliminate food
insecurity among chronically vulnerable households because multiple non-income con-
straints remain binding (Dunga 2025; Fofana et al. 2024; Chakona and Shackleton 2019).

The total association (20.74%) indicates that both direct and indirect components
were strongly associated with household food insecurity among social grant beneficiaries,
suggesting that social grants were concentrated among the most vulnerable households
rather than a failure of intervention. Similar conclusions have been reported by Collin and
Jahed (2025), Barrientos (2013), and Case and Deaton (1998), who argued that beneficiaries
generally exhibit poor income before receiving assistance because eligibility is explicitly
based on socioeconomic vulnerability.

The proportion-mediated analysis confirmed that 55.4% of the total relationship be-
tween social grant beneficiaries and food insecurity operated through household income.
The remaining 44.6% is explained by the direct pathway and other factors not captured
by the income mediator, underscoring the strengths and limitations of cash transfer pro-
grams. These results suggest that income support plays an important role in alleviating
vulnerability to food insecurity in rural South Africa. However, the persistence of a sig-
nificant direct association indicates that income transfers alone may be insufficient to fully
address household food insecurity. Another important finding is that slightly more than
half of the total association is mediated through income, suggesting that non-income con-
straints remain important determinants of food insecurity. Recent studies have similarly
concluded that cash transfer programs are most effective when complemented by labor
market interventions, local economic development, improvements in the food system,
and nutrition-sensitive social protection policies (Dunga 2025; Fofana et al. 2024). This
highlights the need to complement social grants with broader interventions that address
the structural drivers of food insecurity, especially among highly disadvantaged house-
holds and in rural areas.
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Table 8. Average moderator mediation effect.

Components Coefficient Std. Error z-Value
Indirect effect 0.1148 *** 0.006 18.65
Direct effect 0.0926 *** 0.020 4.62
Total effect 0.2074 *** 0.020 10.57
Proportion mediated 0.5536 *** 0.058 9.58

Note: *** p < 0.01. The indirect effect represents the pathway from social grant receipt to food inse-
curity, which operates through household income. The proportion mediated indicates that the total
association between social grant receipt and food insecurity operates through household income.

Source: Author estimation using a structural equation model.

The findings in Table 9 show the heterogeneous effects of social grants on food inse-
curity across geographical areas. The results confirm that in rural areas under traditional
leadership and around commercial farms, the association between social grants and
household income is statistically significant and negative. The largest income effect was
observed in commercial farming areas, followed by the urban base group and rural areas
under traditional leadership. This implies that social grant beneficiaries were poorer at
baseline and that social grants were well targeted. The inverse relationship between in-
come and food insecurity confirms that food poverty is more likely to be reduced as a
household’s purchasing power increases. This finding is consistent with the broader food
security literature, which identifies income as one of the strongest determinants of house-
hold food access because it increases households’ ability to purchase sufficient and nutri-
tious food (Chen et al. 2023; Burchi and Muro 2016).

The indirect effects indicate that social grants are associated with food insecurity
through household income, although the magnitudes differ by location. The highest indi-
rect effect was observed in commercial farming areas (12.8%), followed by the urban base
group (11.5%), and rural areas under traditional leadership (10.3%). The weaker indirect
effectin rural areas under traditional leadership may reflect limited infrastructure, weaker
market integration, and fewer off-farm income opportunities in these areas. Furthermore,
the total effect remained positive and statistically significant in urban areas (20.7%) and
rural areas under traditional leadership (17%). This suggests that the association between
social grants and food insecurity varies by geographical context. The stronger income-
mediated pathway in commercial farming areas suggests that households in these areas
may depend more on labor income and market purchases for food, making income im-
provements particularly important for reducing food insecurity. In contrast, the smaller
indirect effect in traditional rural areas may reflect weaker market integration, inadequate
infrastructure, greater distances to food markets, and fewer non-farm employment oppor-
tunities, thereby reducing the effect of income transfers on food access improvement. Sim-
ilar spatial disparities in food security have been reported in the rural food system litera-
ture in South Africa (Battersby and Watson 2018; Chakona and Shackleton 2019).

These findings underscore the importance of income as a transmission channel
through which social grants influence food insecurity, particularly in areas with greater
market access. The stronger indirect effect observed in commercial farming areas suggests
that increases in household income are more likely to translate into improved food access
in these areas. In contrast, the weaker indirect effect in rural areas under traditional lead-
ership indicates that income transfers alone may be insufficient to reduce food insecurity,
where structural constraints such as poor infrastructure and limited livelihood opportu-
nities remain binding. These findings highlight the need to complement social grants with
investments in livelihoods, local food systems, and rural development.

Compared with previous empirical evidence from South Africa, this study makes a
distinct contribution to the literature on social grants and food insecurity. Similar to Cha-
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kona and Shackleton (2019), Waidler and Devereux (2019), and Gelo and Dikgang (2022),
the results confirm that social grants play an important role in protecting vulnerable
households from food insecurity. However, unlike previous studies, this study explicitly
identifies the mechanism by which social grants are associated with food insecurity, show-
ing that household income is a key transmission pathway, and its magnitude differs across
geographic locations. This result extends the literature beyond reporting associations by
quantifying how the relationship between social grant receipts and food insecurity varies
across urban, traditional rural, and commercial farming areas in South Africa.

Table 9. Geographic heterogeneity in the direct and indirect effects of social grants on household

food insecurity.

Effect Path Urban (Base Rural Areas Under Commercial
Group) Traditional Leadership Farming Areas
—(0.537 *** —0.667 ***
Effect of social grants on household income a -0.598 *** (0.018) (()05-33 1 ?068 65)
-0.192 *#** ~0.192 ***
Effect of household income on food insecurity b -0.192 *** (0.008) (20-30 8) (203 08)
Indirect effect (Grant — Income — Food inse- axh 0.115 *** 0.103 *** 0.128 ***
curity) (0.006) (0.007) (0.014)
0.093 *** 0.067 ** -0.024
Direct effect t—F i i ’
irect effect (Grant — Food insecurity) c (0.020) (0.030) (0.074)
0.207 *** 0.170 *** 0.104
Total effect =c’ b
otal ettec cmerax (0.020) (0.030) (0.074)

Notes: Standard errors are presented in parentheses. Urban households were the reference (base)
group. Rural areas refer to households residing under traditional authorities, and commercial farm-
ing areas refer to households living on commercial farms. The indirect effect is the product of the
effect of social grant receipt on household income (a) and the effect of household income on food
insecurity (b). The total effect is the sum of direct and indirect effects. ***, **, and * denote statistical
significance at the 1%, 5%, and 10% levels, respectively. Source: Author’s estimation using a mod-

erated mediation structural equation model (SEM).

The study also contributes to food insecurity measurement by using an Item Re-
sponse Theory (IRT) framework that captures differences in severity across food insecu-
rity experiences, rather than relying on binary indicators. The moderated mediation struc-
tural equation model further revealed significant spatial heterogeneity in the association
between social grants and food insecurity in urban, traditional rural, and commercial
farming areas in South Africa. While Takawira et al. 2024 identified the drivers of food
security among grant beneficiaries, this study shows how the geographical context shapes
the income-mediated association between social grants and food insecurity. Furthermore,
the persistence of food insecurity among grant-dependent households supports Dunga’s
(2025) findings on structural food insecurity among social grant beneficiaries. Therefore,
the findings suggest that social grants remain a necessary but insufficient instrument for
reducing food insecurity and should be complemented by employment creation, labor
market reforms, food system interventions, asset-building programmes, and location-spe-
cific development strategies.

5. Conclusions

The results of the moderated mediation structural equation model indicate that South
Africa’s social grant system strongly targets the poor and vulnerable in household food
insecurity. Although social grant beneficiaries continue to experience significantly higher
levels of food insecurity than non-beneficiaries, this pattern reflects the effective targeting

https://doi.org/10.3390/socscil5070482



Soc. Sci. 2026, 15, 482

23 of 27

of assistance to households facing the greatest socioeconomic disadvantage rather than
program failure. Therefore, social grants reduce vulnerability by increasing household re-
sources but remain insufficient to overcome the constraints underlying food insecurity.

The mediation analysis shows that household income is the primary mechanism link-
ing social grant receipt to household food insecurity. Approximately 55.4% of the total
association operates through household income, underscoring the central role of income
support in reducing food insecurity among grant-recipient households. However, the re-
maining direct association indicates that factors beyond income continue to influence
household food insecurity. The moderated mediation results further reveal significant ge-
ographical heterogeneity. The indirect income pathway was the strongest in commercial
farming areas, followed by urban and rural areas under traditional leadership. This im-
plies that additional income is translated more effectively into food access where market
integration is stronger. In contrast, the total association between social grants and food
insecurity remained statistically significant only in urban and traditional rural areas, in-
dicating that geographic context shapes both the magnitude and significance of these re-
lationships.

The findings also provide empirical support for the hypotheses of this study. The results
support H1, which proposed that social-grant-recipient households exhibit higher baseline
food insecurity because grants are targeted at vulnerable households. H2 is also supported, as
household income significantly mediates the relationship between social grant receipt and
food insecurity, accounting for more than half (55.4%) of the total association. H3 is confirmed,
showing that higher household income is significantly associated with lower food insecurity,
highlighting income as the principal mechanism through which social grants improve food
security. H4 is also supported, as both the direct and indirect associations varied across urban,
traditional rural, and commercial farming areas, confirming spatial heterogeneity. Finally, H5
is supported by the significant effects of household demographic, socioeconomic, housing,
and geographic characteristics on both household income and food insecurity. Collectively,
these findings show that the interaction between income, household characteristics, and spa-
tial context shapes food insecurity.

Because household income accounts for more than half of the observed association
between social grants and food insecurity, strengthening income support through the so-
cial protection system remains a key strategy for reducing food insecurity. However, be-
cause a direct association exists, cash transfers alone cannot eliminate food insecurity.
Therefore, social grants should be complemented by employment creation, labor market
interventions, livelihood diversification, and nutrition-sensitive social protection pro-
grams that address the systemic drivers of food insecurity. The observed spatial hetero-
geneity further suggests that social grants should be geographically differentiated in their
distributions. In commercial farming areas, where the income-mediated pathway is
strongest, improving labor market participation, wage opportunities, and market integra-
tion are likely to enhance the effectiveness of income transfers. In contrast, rural areas
under traditional leadership require complementary investments in rural infrastructure,
agricultural productivity, local food systems, market accessibility, and basic public ser-
vices, as income transfers alone are less effective in reducing food insecurity in areas with
limited economic opportunities.

The significant relationship between household assets and income further suggests that
long-term food security requires asset-building strategies, alongside income transfers. Policies
promoting productive assets and human capital development would strengthen households’
capacity to generate sustainable income and reduce their vulnerability to food insecurity dur-
ing shocks. Consequently, social grants should be integrated with employment opportunities,
food system interventions, agricultural development, and human capital investments to
achieve sustainable reductions in household food insecurity.
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This study has several limitations. First, the analysis relied on a single cross-sectional
survey, preventing the establishment of temporal ordering among social grant recipients,
household income, and food insecurity. Consequently, the estimated relationships should
be interpreted as associations rather than causal effects. Second, despite controlling for an
extensive set of demographic, socioeconomic, and geographic characteristics, unobserved
household and community factors may still influence the estimates. In addition, because
South Africa’s social grant system intentionally targets disadvantaged households, selec-
tion effects and reverse causality cannot be eliminated. Finally, although the mediation
framework provides valuable evidence regarding potential transmission mechanisms, its
identifying assumptions cannot be fully verified using only cross-sectional data.

Future research should employ longitudinal or panel datasets to examine how the
relationships between social grants, household income, and food insecurity evolve. Ap-
plying stronger causal identification strategies, including regression discontinuity, instru-
mental variables, or natural experiments, would further strengthen this inference. Future
studies should also investigate additional transmission pathways beyond household in-
come, including labor market participation, asset accumulation, agricultural production,
dietary quality, nutritional outcomes, and household resilience to economic shocks. Fi-
nally, greater attention should be paid to differences across grant types, beneficiary
groups, and geographic contexts to improve our understanding of how social grant inter-
ventions can more effectively reduce food insecurity.
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