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ABSTRACT 

Demand for food security measurement tools is greater than ever, not only in research and 

policymaking but also in programmes aimed at improving household food systems and 

intervening to enhance food security. The study aimed to review household food systems and 

their relation to household food security indicators. Published studies were retrieved from 

online databases from 2018 to 2022. The findings indicated that household food systems face 

various challenges in accessing nutritious food available for the period required or purchased. 

This was linked to the lack of household food security indicators (access, availability and 

utilisation) that focus on the stability dimension. The study developed a framework for 

measuring stability among households participating in crop production. The study also noted 

the need to fit cultural factors when measuring household food security. The study concluded 

that an indicator focusing on the stability dimension is required, and this will help create well-

rounded government intervention programmes for food security. The study's findings are 

relevant for targeted interventions in agricultural extension services. The study also 

contributes to policy development to support sustainable agricultural practices. 
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1. BACKGROUND AND INTRODUCTION 

Securing food is essential for existence, making its accessibility a fundamental human right 

(Eme et al., 2019). Global food security and agricultural sustainability have been identified as 

being related to the Sustainable Development Goals (FAO, 2019). These goals, combined with 

well-informed actions and responses, can effectively end hunger, achieve food security, 

improve nutrition, and promote sustainable agriculture (Hervieux & McKee, 2022). Yet, this 

is in conjunction with projections set for the next 10 to 50 years, which has placed significant 

pressure on the environmental sustainability of food security amid pandemics such as COVID-

19 and environmental challenges such as climate change (White & Gardea-Torresdey, 2018; 

Wiebe et al., 2019).  

Globally, the Food and Agricultural Organisation (FAO) reported that a staggering 2.37 billion 

individuals could not access adequate food (FAO, 2021). In 2018, approximately 821.6 million 

people worldwide were estimated to be malnourished, and the global prevalence of 

malnutrition was 10.8 percent (Chadare et al., 2022), where Africa ranked highest in the latter 

category at 19.9 percent (Chukwudum & Dioggban, 2022). Similarly, in developing countries, 

household food insecurity remains a serious public policy concern (van Dijk et al., 2021). 

Within Africa, despite Nigeria's and South Africa's agriculture policies and goals, food 

insecurity remains a basic concern in both countries. In Nigeria, for example, agriculture 

remains a critical component of the economy, accounting for approximately 41% of the Gross 

Domestic Product (GDP) and employing approximately 70% of the active population, although 

it receives less than 10% of yearly budgetary expenditures (Frayne et al., 2010; Abu, 2012). 

In South Africa, food security is guaranteed in sections 26 and 27 of the constitution. However, 

household food security varies from 20% to 80% across the country's different provinces 

(Akinboade et al., 2016). The reasons for variation include economic disparities, agricultural 

productivity, access to markets, climate environmental factors and implementation of 

government policies. Through the years, the most common solution to poverty and, thus, food 

insecurity has been increased production among community gardens and emerging and 

smallholder farming without consideration of other dimensions of household food security 

(Crush et al., 2012). It is important to understand that food production is not a key determinant 

of household food security but rather whether food is continuously accessible and has stability 

for households (Gil et al., 2019; Chakrabarty, 2022). This focus on increasing production 

without recognising other required resources has resulted in agricultural underperformance 



S. Afr. J. Agric. Ext.                                 Shelembe, Modi & Ngidi 

Vol. 53 No. 3, 2025: 160-182 

10.17159/2413-3221/2025/v53n3a20592                                       (License: CC BY 4.0) 
 

162 
 

among households compared to its enormous potential (Matemilola & Elegbede, 2017; 

Drysdale et al., 2021; Dasgupta & Robinson, 2022). 

Different measures have yet to be developed to reflect the variety of obstacles to household 

or individual food security. The evolution of food security has sparked various extensive 

debates around measurement, which reflect all four dimensions (availability, access, 

utilisation, and stability) that have not yet been fulfilled (Cafiero et al., 2014). Food security 

measurement grew increasingly difficult in the 1990s as the number of conceptual elements 

included in widely recognised definitions increased. Nevertheless, recent advancements in the 

development of simple, valid measurements of food access must not be overlooked (Coates, 

2013; Smith and Frankenberger, 2018; Manikas et al., 2023). Current findings on the 

multifaceted nature of food security have yielded a variety of analytical knowledge. Still, 

measurement issues remain a significant barrier to research and targeting vulnerable 

households, programmes, monitoring, and review. According to Smith and Frankenberger 

(2018), the effects of resilience capacity in reducing household food security shocks use 

several months of inadequate household food access as a significant measure of food security. 

Demand for food security measurement tools is greater than ever, not only in research and 

policymaking but also in programmes aimed at identifying vulnerable populations, intervening 

to enhance food security, and demonstrating impact over time (Maxwell et al., 2014). 

According to several articles, the search for viable indicators is motivated by the absence of a 

gold standard measure of food security (Carletto et al., 2013; Jones et al., 2013; Bruck & 

d’Errico, 2019).  

The way in which studies conceptualise and quantify food security is quite varied (Haysom & 

Tawodzera, 2018). This challenges scientific advancement and raises the question of whether 

they assess one identical idea with various methodologies or measure multiple understandings 

of food security (Ansah et al., 2019). While some of the measures that are currently offered 

(nationally/households/individuals) as indicators of food security and others are combined in a 

variety of ways to create indexes, uncertainty remains about whether they can truly be regarded 

as adequate measurements (Cafiero et al., 2014; Bakker et al., 2018). Throughout the extensive 

debate over food security measurement, it has become evident that the requirement for food 

security measures that effectively reflect the various dimensions of availability, access, 

utilisation, and stability has not yet been met. This ongoing discussion has been described in 

several recent articles examining indicators (Carletto et al., 2013; Gil et al., 2019). Although 
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South Africa has several kinds of research on food security, it is limited geographically as none 

of the studies cover the different variations between provinces and areas.   

This paper reviews the evolving household food systems concerning food security measures 

limited in research studies produced in the Sub-Saharan African countries and South African 

context. While current measures are acknowledged, this paper focuses on the factors impeding 

the increase of the food stability dimension measures or indicators. It fits current known 

measures in the country’s food culture concept.  

 

2. METHODOLOGY 

A qualitative systematic approach was adopted for the current review. Several databases were 

used to search for key references, including Google, Google Scholar, UNICEF website, WHO 

website, Science Direct, Pub Med, and Scopus. The keywords that were used included; "food 

security measures", "challenges in measuring food security", "measuring food security 

concerning agricultural systems", "food security modelling", "metrics of sustainable diets food 

systems", "measuring food security in our current food systems in South Africa". There were 

over 3018 hits for the above keywords. This produced 268 publications. The search window 

was from 2018 to 2022, with restrictions on items published in English. It was further filtered 

to include only those studies conducted in Africa specifically (64 publications). Within the 

retrieved papers, the search was further narrowed by disciplinary focus, including economics, 

social science interdisciplinary (e.g., economics and sociology), agricultural economics and 

policy, and multidisciplinary agriculture. Both peer-reviewed works and appropriate 

publications from the grey literature (such as conference proceedings and technical reports) 

were included as long as they met all the inclusion criteria (Figure 1). 

 

FIGURE 1: Illustration of the Steps Used to Filter Literature for Analysis.  
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Key themes were used to establish the broader cluster (peer-reviewed and other publications). 

Categories reduced the broad clusters to a sub-cluster of disciplines and other relevant reports. 

Reference management created the final cluster focusing on the topic of the study and the list 

of references, which was revised during source analysis according to Manikas et al. (2023). 

Only scientific articles, books, and official websites were selected for the review. Where 

international literature was cited, it was used to support local literature. Similar approaches to 

review the measuring of food security such as Ruel (2003), Maxwell et al. (2014), Jones et al. 

(2013), Ansah et al. (2019), Tuholske et al. (2020), and  Rabbitt et al. (2021), have been done. 

These papers identify different gaps; however, they neglect the stability dimension and vaguely 

review how these metrics fit or do not fit the ever-changing cultural and socioeconomic 

perspectives and perceptions of the individuals who are the main participants of these metrics. 

The specific objectives were to (i) Review the evolving household food system concerning 

household food security related to Sub-Saharan African countries as indicated by published 

literature, (ii) Using identified gaps in filtered literature, discuss the untapped indicators for 

measuring the stability dimension among households and develop a framework for future use; 

(iii) To review the cultural fit of the current household food security measures to provide 

recommendations for future research. 

 

3. RESULTS AND DISCUSSION 

3.1. Household Food Systems 

Food systems include all components and activities related to production, processing, 

distribution, preparation, and consumption. The outputs of these activities have a key role in 

delivering high-quality diets to people in low-income countries (Melesse et al., 2019; Trisburg 

et al., 2019). The organisation of food systems mirrors and responds to social, cultural, 

political, economic, health, and environmental conditions. Food systems are differentiated at 

various scales, such as national, local, and household, where national food systems should 

deliver continuous annual access to foods that cover individual nutrient requirements and 

encourage healthy dietary practices (Trisburg et al., 2019). Based on the literature search, 

studies continue to emphasise that food systems are continually under pressure to improve and 

assist nutritional issues among low and middle-income countries, which continues to 

exacerbate micronutrient deficiencies (Eme et al., 2019; Abdul-Mumin & Abdulai, 2022; 

Chukwudum & Dioggban, 2022; Davis et al., 2022; Hemerijckx et al., 2022). This is suggested 
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because the daily requirements of calories and proteins are limited to the production of 12 to 

20 species (Akinola et al., 2020; Chanza & Musakwa, 2022). Generally, cereals dominate food 

systems and have replaced legumes due to their higher yield, tolerance to biotic stresses, and 

wide adaptability. This is shown in African countries such as South Africa where continuously, 

maize, wheat and rice food systems are commonly practised (Ayyam et al., 2019; Hossain et 

al., 2021; Ullah et al., 2020; Rao et al., 2020).  

This is further emphasizsd by studies by Blekking et al. (2022), Ebenezer (2022), Masters et 

al. (2022), Ruiz & Haile (2021) and Owusu et al. (2022), where rural populations were 

similarly found to historically prepare meals within the household using locally cultivated 

crops such as cassava, sorghum, and pulses. These crops were cultivated and gathered for 

household use; however, because of fast population expansion, vast urbanisation, and 

increasing disposable incomes, consumption of exotic crops has rapidly expanded and 

displaced traditional meals. This shift has caused significant challenges to household economic, 

food, and nutrition insecurity (Noort et al., 2022). Furthermore, challenges that affect African 

food systems have been identified as insistent malnourishment, demographic growth, poor 

livelihoods, dietary shifts, and climate change (Drysdale et al., 2018; OECD/UN-Habitat, 

2022; Wiggins et al., 2022; Woodhill et al., 2022). Transformation through addressing these 

challenges at a community to household level in food systems can assist in positively evolving 

the food systems at a household level. A causal loop diagram was constructed to illustrate the 

different household food system challenges discussed in other studies and how it shapes food 

security levels. 

The causal loop diagram (Figure 2) shows how household food systems and security are 

interconnected and have evolved through urbanisation. Household food systems commonly 

undergo systemic change when altered. This systemic change is frequently associated with a 

shift away from traditional or local, largely rural systems based on local market connections 

and employment opportunities in agriculture and toward a system with more complex market 

connections and more diverse employment opportunities throughout the food value chain and 

beyond, such as in research and development. Sub-Saharan African countries like South Africa 

have a high migration rate from rural to urban areas. When household food systems increase 

in urban populations, it results in an expanding urban food market and demand for various 

products, including higher-value and processed items. Food markets can become more complex 
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because of increasing and diverse demand, which is still mostly satisfied through informal 

market connections in Africa. 

The ever-changing household food systems significantly impact household food security, as 

shown in Figure 2. Increasing land size and other resources may increase household production 

and food security as households can sell their produce. Household food insecurity within 

household food systems may also be associated with the level of income and employment 

opportunities. An increase in household production may have a negative effect on household 

food security because households may not have access to other inputs and cannot cultivate a 

wide variety of crops. This, in turn, can cause malnutrition and hidden hunger. Through the 

literature retrieved and the depiction of Figure 2, it can be determined current household food 

systems require a change in the focus of westernised exotic crops-based systems. Traditional 

diets using locally cultivated crops need to be promoted. This can improve the use of land 

access, diets and ultimately, household food security.  

 

FIGURE 2: Causal Loop Diagram Changes in Household Food Systems  

 

3.2. Lack of Efficient Stability Measures/ Indicators 

Measurement is unquestionably a critical component of the process through which knowledge 

is advanced. It is the foundation of decision-making in programmes, policy development, and 

the progression of goals, such as the second sustainability development goal. However, 
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measurement must be valid and trustworthy to add to knowledge and allow for accurate 

judgments. It offers two fundamental but distinct difficulties surrounding what is measured and 

how it is done (Haysom & Tawodzera, 2018; Tuholske, 2020). The practice has largely 

remained unaltered despite the FAO's awareness of the need to modify measuring methods 

(FAO et al., 2019; FAO, 2021). While some innovation in measurement is visible, this paper 

argues that food security's availability and access aspects receive more attention than the 

stability dimensions, particularly since stability is not measured across longer periods than it is 

presently (i.e., 7 days, 31 days). 

Within the literature retrieved, although several articles throughout the world have shown and 

reviewed measures of food security on global, national, and household scales (Tuholske et al., 

2020; Rabbitt et al., 2021), most food security measures only show the current situation or 

present situations of households. As a result, the real scope of food insecurity and malnutrition 

remains unclear (Nicholson et al., 2021). Africa has the lowest food security, yet an in-depth 

quantitative analysis of its food system is lacking (Chukwudum & Dioggban, 2022). Over time, 

indices have been developed to measure the different parts of household food systems, but are 

limited as they are. It is worth noting that within the literature identified by the study, there is 

only one paper that tackles food security measures within the Sub-Saharan African countries, 

particularly in South Africa, although these measures/indicators have been reviewed and/ or 

used in the past within Sub-Saharan countries and South African studies (Wamboko et al., 

2018; Fraval et al., 2019; Ngema et al., 2019; Blekking et al., 2020; Ogunniyi et al., 2021; 

Gasparatos et al., 2022). Reviews that challenge a multifaceted measure that also applies to the 

stability dimension of household food security have been published (Nicholson et al., 2021; 

Nicholson et al., 2021b). Several studies suggest that (Haysom & Tawodzera, 2018; Galie et 

al., 2019; Ragasa et al., 2019; Otekunrin et al., 2019; Drysdale et al., 2021) measures can be 

used interchangeably or together yet place focus on household food access and utilisation 

dimension whilst marginalising stability. All these four dimensions are equally important but 

are not reviewed and analysed equally. 

On the other hand, only four studies discuss and review how resilience can be used as a form 

of food security status within Sub-Saharan countries (Ansah et al., 2019; Tuholske et al., 2020; 

Upton et al., 2022) but negate that a household can be food insecure whilst surviving by using 

coping mechanisms that may not last as the household members require them so.    
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FIGURE 3: Thematic Analysis Showing Identified Articles Lack (Via Word Count 

NVIVO) of Stability Dimension Focus  

 

This demonstrates that food security indicators remain a critical problem on today's 

international political agenda and a serious concern for governments worldwide due to 

misrepresenting national, community, household, and individual food security states in past 

and current times. Figure 3 represents a word cloud constructed in the NVivo software to show 

a lack of stability measures or indicators. The term "word cloud" refers to a graphic depiction 

of the frequency of words. The larger the keyword appears in the graphic generated, the more 

frequently it appears in the analysed text. Word clouds are becoming more popular as a simple 

technique for determining the topic of written text. The terms “food security”, “household” and 

“indicators” were the main discussed and analysed concepts. The identified articles for this 

paper confirmed that measures have been developed in previous studies; however, there has 

been little focus on measuring stability. This led to some relevant measures being overlooked, 

nationally and globally. The access dimension and its measures were discussed and analysed 

in 71% of the papers, whereas the stability dimension was mentioned in 41%.  

The treemap extends this discussion by showing how stability is discussed in papers, as shown 

in Figure 4. The stability dimension is commonly described as a part of food security, well 

defined, and how current assessments have been a long subject. Although stability relates to all 

three other dimensions; it is a vast dimension that can change how development programmes 

are run to achieve the second sustainable development goal of ending hunger, particularly in 

disadvantaged groups in disadvantaged communities and households.  
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FIGURE 4: Treemap Showing Identified Articles Lack (Via Word Count NVIVO) of 

Stability Dimension Focus  

 

This paper proposes stability measurement via seasonal harvest variation concerning use and 

how much income a household incurs, as well as other variables laid out in the model above. 

The stability measure will have a threshold, resilience, how long yield will last, alternatives 

other than yield, how income is diversified by household, the decisions in land use and how 

profitable those decisions will be. 
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FIGURE 5: Measuring Household Food Security Over Time  
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The above framework depicted in Figure 5 is designed to show the main factors contributing 

to household food security stability over time when a household participates in crop production. 

The framework is driven by household food requirements depending on the household size, 

which directly requires a household to have enough food consistently over a long period. The 

variables that affect food security stability differ. However,  there are some things in common, 

such as household size, income sources, price fluctuations, and dependency on staple products. 

In contrast, factors such as restricted land size for agricultural productivity are limited and more 

challenging in peri-urban households than in rural households. In turn, efficient seasonal 

household decision-making combines agricultural production and other income streams with 

proper training in maximising domestic resources after acquiring and accessing food. It is 

important to zoom in on the decision made thereafter. Certain strategies can be implemented 

to increase the probability of household food security for a longer period, such as training on 

how to maximise resource allocations whilst not sacrificing food quality over quantity, leading 

to better planning and stability. 

 

3.3. Fitting Measures Within African Cultures 

Culture's impact on food security is a complex and challenging issue that has received little 

study. Little is known about the dynamics of cultural impacts and their relative relevance to 

food security. Nonetheless, culture, eating habits, and lifestyle impact physical and economic 

access to, preparation of, and selection of household food baskets. Rather than that, culture can 

pave the way for a more effective implementation of food security measures (Akbari et al., 

2022). Cultural variables significantly influence dietary choices on a regional and global scale. 

Foods that violate societal norms are frequently deemed socially or culturally unacceptable. 

Even when meals are nutritious, inexpensive, and environmentally friendly, consumers may 

reject them. In vulnerable communities, food quality is a proxy for food security. Elderly 

people are frequently nutritionally vulnerable, but it is unclear how much of this is reflected in 

food quality and determined by financial status (Oldewage-Theron & Egal, 2021). Food 

insecurity indicators have been presented in one general way for all nations. This is difficult 

when realising the different cultures represented within the world. Fitting the indicators within 

the different settings across Sub-Saharan African countries, particularly South Africa,, leads to 

either underpinned or exaggerated data due to respondent perception and bias.  
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The full screening of articles retrieved could not show papers explicitly discussing how food 

culture can help better contribute to more accurate food security measuring. Based on the 

literature search, it is consistently shown that through the years, not much development has 

progressed in indicators to cater to different scenarios and areas (Poudel & Gopinath, 2021; 

Guma et al., 2022). Some studies highlighted that cultural food preferences are significant 

environmental factors influenced by social background and behaviours influencing food 

choices and intake (Alonso et al., 2018; Uhlmann et al., 2018; Vonthron et al., 2020). Yet it is 

less often recognised that adequately gauging household food security requires taking into 

account ethnic and cultural food preferences and adjustments that are compatible with 

nutritional requirements. Moreover, it is possible that while developing food aid programmes, 

assessing cultural factors around food choices will help increase dietary adherence to 

recommendations. 

The preservation of culture in modern times has unfortunately become difficult as countries 

are becoming more Westernised (Ndalilo et al., 2020; Noort et al., 2022; Renzaho, 2020). The 

history of food insecurity is problematic to trace, as there has been a variety of production 

systems from the colonial period to current times that may have involved cultural traditions. 

When cultural food systems are not retained, the traditional diet is lost from one generation to 

the next, which is more diverse and nutritious when compared to modern diets highly 

influenced by migration, media, and processed foods provided in government-subsidised 

stores, chemical inputs, and low labour requirements of current crops grown (Ruben et al., 

2021; Blekking et al., 2022; Davies et al., 2022). 

 

4. CONCLUSIONS AND RECOMMENDATIONS 

The study investigated the relationship between household food systems and food security 

measures/ indicators relationships in Sub-Saharan countries. This was carried out by reviewing 

relevant papers over five years, from 2018 to 2022. The study showed a great need for extension 

research to investigate how the stability dimension can be measured and the integration of 

cultural factors. When a community is better equipped to understand what factors lead to 

success, stakeholders can work toward incorporating applicable strategies within their food 

system development. This can improve general sustainability and give a clearer and more 

accurate picture of how households cope with socioeconomic challenges such as high 

unemployment rates, smallholder farming market barriers, lack of youth participation in 
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agriculture, malnutrition, land productivity, and lack of knowledge. Finding a more defined 

place for the stability dimension and culture in food security measures can better equip 

community engagement research and aid extension programmes to be better equipped. There 

is a high potential for experiential food security scales that can also capture the cultural aspect. 

The study proposed a stability measurement framework via seasonal harvest variation (in 

households participating in crop production) concerning their use and how much income a 

household procures. This will better measure how long a household is food secure and generate 

useful information results for agricultural extension and food science interdisciplinary 

approach to food security goals. Monitoring and evaluation are the direct implications of this 

study for agricultural extension theory and practice. Household food security indicators provide 

a means to monitor and evaluate the impact of agricultural extension programs. By tracking 

changes in food security over time, extension services can assess the effectiveness of their 

interventions and make necessary adjustments. Data from this study are helpful for policy 

development. Data from household food security indicators can inform policy development at 

local, regional, and national levels. Policies address the root causes of food insecurity and 

support sustainable agricultural practices.  
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