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SUMMARY 

The generation of food waste is a pervasive issue within all tiers of the food supply 

and value chain, resulting in an annual loss of approximately 1.3 billion metric tons, 

encompassing a substantial 30% of global food production.  Food wastage spans the 

primary production phase, food retail establishments and continues through to the food 

consumption phase within households. In recent years, there has been a significant 

surge in global attention directed towards the issue of food loss and waste. 

 

The aim of this study is to conduct an in-depth investigation into the generation of 

waste associated with frozen and chilled food products within the supply and value 

chain of a prominent food manufacturing company situated in KwaZulu-Natal 

Province, South Africa. The study objectives were to investigate the (i) reasons and 

drivers behind food waste generation of frozen and chilled food products in the supply 

and value chain of a food manufacturing company; (ii) explore the socio-economic and 

environmental impacts of frozen and chilled food waste generation in the company, 

(iii) understand consumer perceptions on chilled and frozen food waste generation in 

relation to their buying habits and patterns and, (iv) to critically analyse the national 

policy and regulatory framework on frozen and chilled food waste management in the 

food retail sector and make policy recommendations for sustainable chilled and frozen 

food waste management in the supply and value chain. The use of the triple bottom 

line theory aligns with the needs of the study as it gives insights into the need for 

appropriate reduction of food waste for the environmental, social, and economic 

growth of a country.   

 

Interviews, questionnaires, an online Four Eyes survey, and observational techniques 

were employed to gather primary data. To select a representative sample of retail 

stores where frozen and chilled are sold, the Fisherman’s online Qualtrics calculator 

was utilized. Respondents for this study were drawn from a diverse pool, including 

policymakers, walk-in customers, retail outlet employees, and environmental 

scientists. The analysis of secondary data procured from the manufacturing company 

was conducted using Microsoft Power BI. Quantitative data were processed using the 

Statistical Package for Social Sciences (SPSS) to compute mean values. Qualitative 

data, in contrast, were analysed and assigned codes before being collated within 

themes, creating clusters of related information, patterns, and key concepts.  Themes 
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were ranked based on their significance and relevance to the research objectives, 

guiding subsequent in-depth discussions and analysis. The organized qualitative data 

served as the foundation for interpretative discussion, enabling insights and 

connections and drawing of study conclusions.  Additionally, geographical information 

data, in conjunction with the 202 indicators pertaining to retail store sites, underwent 

integration within Geographic Information Systems (GIS) software. This integrated 

approach facilitated the production of visual maps, which served to visually represent 

the spatial distribution and pertinent attributes associated with these retail stores 

where frozen food is sold. 

 

Research findings underscored that suboptimal handling practices significantly 

contribute to the generation of waste within the frozen and chilled food domain. 

Furthermore, it became evident that there exists a paucity of concrete food waste 

regulatory policies aimed at mitigating the issue of waste generation specifically within 

the frozen and chilled food sector. The implications of this study are intended to serve 

as a valuable resource for governmental entities and stakeholders operating within 

both the supply and value chains. By shedding light on the challenges and deficiencies 

surrounding frozen and chilled food waste, these findings can inform strategic 

decision-making and policy development aimed at fostering more sustainable 

practices in this critical sector of the food industry. 

   

Keywords: Food, Waste, Frozen, Chilled, Mitigation, Retailers, Supply, Chain, 

Social, Economic, Environmental, Drivers, Reasons, Policy, Regulation 
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Food Loss: refers to the decrease in the quantity or quality of food intended for human 

consumption that occurs during the production, postharvest, and processing stages of 

the food supply chain. 

Food Waste: Food waste refers to the discarding or loss of edible food, occurring at 

various stages of the food supply chain, from production and processing to distribution 

and consumption. 

Supply Chain: A supply chain is a network of interconnected entities and activities 

involved in the creation and distribution of goods or services from the point of origin to 

the end consumer. 

Value Chain: A value chain is a series of activities that organizations undertake to 

create and deliver a product or service to the end consumer. 
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1. CHAPTER 1: INTRODUCTION 

1.1 . Background  

Food waste generation, particularly chilled and frozen food waste, in modern society 

continues to increase and remains a major challenge at every stage of the food supply 

chain and value chain, from the primary production phase in farms to the retailers, 

consumers, restaurants, and others (Beullens & Ghiami, 2022; Pimentel et al., 2022; 

Buisman et al., 2019). Policy makers and academics are showing increased attention 

to food waste, both general foods as well as frozen and chilled food. Such interest is 

due to the adverse repercussions of food waste that include environmental 

degradation, societal concerns, and economic implications (Gustavsson et al., 2011; 

Pirani & Arafat, 2016; Goggins & Rau, 2015). However, there are limited details of the 

drivers responsible for food waste throughout the food supply chain (İlkin et al., 2023), 

as global research tends to focus mainly on household and retail food waste, and it is 

important to fill knowledge gaps in order to inform national and local waste 

management policy (Marrucci et al., 2020; Ariyani & Ririh, 2020; Martin-Rios et al., 

2022).  

 

Gaps in the literature concerning the generation of waste in frozen and chilled food 

stem from two primary factors: firstly, the relatively recent recognition of the 

significance of food waste, specifically within the chilled and frozen food category; and 

secondly, the evolving approaches undertaken in food waste research such as the use 

lifecycle analysis to assess the environmental impact of food waste, the use of 

advanced in technology, such as sensors, RFID (Radio-Frequency Identification), and 

IoT (Internet of Things) devices, are being employed to track and manage food 

throughout the supply chain and the use of Data analytics and machine learning 

algorithms that are used to analyse large datasets related to food production, 

distribution, and consumption. These technologies help identify patterns, predict 

potential waste, and optimize supply chain processes (Garrone et al., 2018, Cerulean, 

2020, Wallace, 2023). With the exception of a small but growing number of 

researchers from other disciplines such as supply chain management, sociology, and 

anthropology and even business management, food waste has been studied largely 



 Classification: Public 

from an engineering and technological perspective (Cohen, et al., 2018, Cerulean, 

2020, Wallace, 2023, Khanam, 2021). 

  

Sub-Saharan Africa and North Africa are responsible for producing approximately 100 

to 130 million tons of food waste per year (Sheahan & Barrett, 2017). If this amount of 

food had been well-managed, it would be of great service to so many people who 

experience food insecurity. The food waste includes cereals, tubers, roots, pulses, 

vegetables, meat, seafood, milk and eggs. In sub-Saharan Africa, post-harvest losses 

encompass a more significant amount of food waste, which reflects the potential 

harvested food items leaving the field of the farmer before feeding the people. It means 

that both the efforts and money invested in food production are being wasted 

(Makanjuola et al., 2020). In Nigeria, approximately 123 million metric tons of food are 

wasted even before reaching the market. The extent of food losses and waste is 

relatively higher in developed nations, where food items are still suitable for human 

consumption (Paul & Gilliland, 2017). There is a potential in the broken food security 

value chain in Africa as an opportunity to deduct food loss and food waste across all 

stages of food production (Paul & Gilliland, 2017). 

 

Household food waste is an important topic to be addressed as the world’s population 

is increasing along with concerns for food security. According to a recent report, in 

South Africa, 10 kg per capita per year of food is wasted (Beega, 2021). In Nigeria, it 

is 189 kg. South Africa is noteworthy because of the wide range of domestic waste 

produced (Hermanussen & Loy, 2023). Due to food waste, many people are unable to 

satisfy their hunger and requirement for nutrition. In nations where citizens can afford 

more, they are likely to throw away more food (WWF, 2023).  South Africa is a middle-

income nation but, in terms of food loss and food waste, the nation is competing with 

developing and developed nations around the world and is responsible for significant 

food waste. (Joardder & Masud, 2019). 

  

Undoubtedly, the issue of food waste has attained global prominence, as underscored 

by the Sustainable Development Goal 12.3, which sets forth the imperative of halving 

the per capita global food waste at the retail and consumer stages by 2030, while 

concurrently mitigating food losses throughout the production and supply chains, 

encompassing post-harvest losses (Food and Agriculture Organization of the United 
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Nations (FAO), 2020; De Neve & Sachs, 2020). The wastage of food can be aptly 

characterized as an interdisciplinary predicament, encompassing a spectrum of 

concerns that traverse the domains of socioeconomic, environmental, and ethical 

considerations (Payne, 2014).  

  

Food security and control are, therefore, matters of great importance for consumers 

and it is necessary to maintain the stability of the quality characteristics of food during 

its production, distribution, storage, and commercialization (Franco & Cicatiello, 2021). 

Consumer reliability on frozen and chilled food, especially related to aspects of the 

supply chain, is of high priority for all involved in the production, commercialization, 

logistics and distribution of foods (Ahmed et al., 2021; Lagorio & Pinto, 2021). In this 

context, it is evident that stringent controls pertaining to hygiene and product 

temperature assume paramount significance. The principle of the refrigerated 

preservation of foods is to reduce and maintain the temperature of the food such that 

it significantly reduces the rate at which detrimental changes occur in the food 

(Martindale & Schiebel, 2017; Świechowski et al., 2022).  These measures are 

indispensable in preserving the integrity of food items and mitigating the risk of 

spoilage and subsequent disposal, particularly within the realms of dairy, meat, and 

vegetable products (Nicosia et al., 2022, de Gorter et al., 2023; Ganeson et al., 2023). 

Foods subjected to inadequate storage temperatures may undergo alterations in their 

intrinsic characteristics, potentially posing health risks to consumers. Additionally, 

such improper storage conditions can shorten the product's shelf life, contributing 

towards substantial economic losses (Molina et al., 2023; Wastes, 2023). 

 

1.1.1. Global overview of frozen and chilled food waste generation 

According to the Food and Agriculture Organization of the United Nations (2023), an 

estimated 1.3 billion tons of food is wasted globally each year, projected as one third 

of all food produced for human consumption. Expectedly, most of this waste occurs in 

developed nations (Benyam et al., 2021). For instance, per capita food waste by 

consumers, not including the production process, in Europe and North America is 

around 95-115 kg per year, compared to just 6-11 kg in sub-Saharan Africa (SSA) and 

South/South-East Asia regions.  
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The comprehensive report of the United Nations (2021) elucidates the intricate 

dynamics of food waste within the global food supply chain, revealing that 

approximately 14% of the food produced is lost during the transition from harvesting 

to retail, indicating that 17% of the total food production is squandered during the 

consumption phase. This consumption-related loss further divides into 11% occurring 

in households, 5% in the food service sector, and 2% in the retail industry (United 

Nations, 2021; Food and Agriculture Organisation, 2023). It is noteworthy that 

household per capita food waste generation appears to be broadly similar across 

country income groups, suggesting that action on food waste is equally relevant in 

high, upper-middle, and lower-middle income countries (United Nations Environmental 

Program, 2022; de Gorter et al., 2023; Molina et al., 2023). Such empirical data 

underscores not only conspicuous global disparities in food waste but also the diverse 

sources contributing to this pervasive issue, highlighting the importance of addressing 

this concern on a global scale (İlkin et al., 2023; Wegren, 2023). 

 

Despite the estimates derived from The Food Waste Report (2021), there is a lack of 

clear and collective understanding about how much food is wasted by consumers in 

and outside of homes, and where and why it occurs, especially within the chilled and 

frozen food sector and, hence, the report relies on confidence indicators to 

substantiate estimates (United Nations, 2021; FAO, 2023). From an ethical 

perspective, the issue of chilled and frozen food waste presents a conundrum that 

demands immediate attention and introspection. At its core, this predicament 

underscores a profound moral dilemma: the squandering of precious resources that 

could otherwise serve as vital nutrition sources for an ever-expanding global populace 

(FAO, 2023; Sharma et al., 2023). This concern is further compounded by the 

disconcerting reality that millions of individuals across the globe continue to endure 

starvation and/or malnourishment, even as a substantial proportion of available food 

ends up as wastage rather than alleviating their dire circumstances (Harvey et al., 

2020; Olio, 2023). Indeed, the statistic that one-quarter of the discarded foodstuffs 

could, theoretically, ameliorate the plight of the undernourished is a stark indictment 

of the ethical transgressions intrinsic to the issue at hand (Olio, 2023).     

 

Food waste, whether chilled or frozen, poses ethical concerns due to its depletion of 

resources and nutrient supplies. Conversely, amidst millions facing starvation or 
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malnutrition, a significant portion of the discarded food could potentially alleviate their 

plight (Olio, 2020). Globally, approximately one-third of food produced for human 

consumption, totalling around 1.3 billion tons annually and valued at approximately 

US$1 trillion, is lost or wasted (Tkáč et al., 2022). The sheer magnitude of unconsumed 

food resources could feasibly sustain over two billion people, more than twice the 

number of individuals grappling with undernourishment worldwide (Tkáč et al., 2022; 

World Food Programme (WFP), 2022). Remarkably, if wasted food constituted a 

nation, it would stand as the third-largest contributor to carbon dioxide emissions 

globally, trailing only the United States and China (WFP, 2022). Paradoxically, affluent 

nations' consumer waste nearly mirrors the entire net food production of sub-Saharan 

Africa each year, further manifesting in the distribution of food losses, with developing 

countries witnessing 40% of losses occurring post-harvest and during processing, 

while industrialized nations contend with more than 40% of losses transpiring at the 

retail and consumer levels (WFP, 2022). Recognizing the paramount significance of 

mitigating food waste, the United Nations has positioned its reduction by half by 2030 

as a top priority referring to Sustainable Development Goal 12 (United Nations, 2021; 

Waste, 2023). 

 

Approximately 24% of the fresh water used in crop production, 23% of cropland area 

and fertilizers, and 368 mils metric tons are wasted every year due to food losses 

(Joardder & Masud, 2019). The global economic cost of food waste, particularly chilled 

and frozen or loss in terms of financial, social, and environmental perspectives is 

approximated to be about $1 trillion per year, in addition to environmental costs and 

social costs that are approximated to be $700 billion and $900 billion respectively 

(Amicarelli et al., 2021). Of the reported food waste and food loss costs, about $680 

billion are lost in developed countries while about $310 billion food waste is generated 

in developing countries (Welch et al., 2021). According to Tonini et al. (2018) and 

Mosna et al. (2021), the cost of food waste and food loss in Europe alone is estimated 

at $170 billion every year. European Union countries are committed to reducing food 

waste by 50% (amount of wasted food per capita) by 2030 (European Commission). 

Reducing food waste is considered an essential factor in ensuring food security at a 

global level, as it will allow the use of limited resources for other purposes, reduce 

environmental risks, and avoid financial losses (Priefer et al., 2016). 
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Of the total frozen food produced for human consumption, an estimated 14% is lost 

through natural and logistical factors, food losses between harvest and retail are driven 

by a complex interplay of natural factors encompassing pest and disease infestations, 

adverse weather conditions, spoilage due to inherent perishability, and the critical 

timing of harvesting, while logistical factors contribute significantly, with inefficient 

harvesting methods, inadequate storage/cold-storage facilities, transportation 

challenges, market dynamics, and consumer behaviours all playing pivotal roles (FAO, 

2020). The significant wastage of food, accounting for approximately 17% of the total 

food available to consumers (UNEP, 2021), costing the global economy an estimated 

$936 billion a year (FAO, 2014), is attributed to a combination of systemic and 

behavioural factors across various sectors of the food supply chain.  

 

At the household level, consumer behaviours play a crucial role in food waste, 

encompassing over-purchasing, poor meal planning, misinterpretation of expiration 

dates, and a general lack of awareness regarding the environmental and ethical 

consequences of food disposal. In retail and restaurant sectors, practices like 

excessive stock ordering, stringent aesthetic standards for produce, and portion sizes 

that exceed consumer capacity contribute to food being discarded. The lack of 

effective refrigeration is a leading contributor to this challenge, directly resulting in the 

loss of 526 million tons of food production, or 12 per cent of the global total, in 2017 

(International Institute of Refrigeration [IIF/IIR], 2021). This is enough to feed an 

estimated 1 billion people in a world where currently 811 million people are hungry 

and 3 billion are unable to afford a healthy diet (FAO, 2023). Food production will need 

to increase significantly to feed the expected human population of 9.7 billion by 2050 

(United Nations, 2019). According to the FAO (2023), food and agricultural exports 

grew 3.2 per cent between 2019 and 2020, an increase of nearly $52 billion, with 

developing countries accounting for around 40 per cent of this rise. In 2021, the value 

of global agricultural trade was expected to increase 8 per cent, to $137 billion which 

would imply growth in chilled and frozen food production and waste generation. 

Currently being piloted in Cambodia and Indonesia by the global cool coalition, is the 

methodology charts a holistic but modular process that includes cooling 

comprehensively (including various sectors such as agricultural cold chain, and end 

uses) and considers access to cooling for all    United Nations Environmental Program 

(2022). 
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1.1.2. Frozen and chilled food waste generation trends in selected developed 

countries. 

Frozen food waste generation remains a challenge in developed countries (van der 

Werf & Gilliland, 2017), notably the United States of America, Canada, United 

Kingdom, Australia, and Germany. Ishangulyyev et al. (2019) monitored waste in the 

wholesale and retail industry and established that food waste in the retail sector is 

projected at around 500 thousand tons for 2019, which represents about 1.5 % of food 

turnover globally. Orr & Schmidt (2021) segregated food assortment into five product 

groups: (1) fruit and vegetables, (2) dairy products and convenience, (3) bread and 

bakery products, (4) meat, fish and poultry, and (5) other food products (frozen foods, 

beverages, dry goods) informing to the categorical challenges of frozen and chilled 

food waste generation of approximately 290 thousand tons annually.  According to the 

FAO (2023), data collected for the United Kingdom indicates 14.3 million tons of food 

wastage annually, reporting that the UK is the most wasteful of the EU's member 

nations (Chen et al., 2020). Roughly 70% of the United Kingdom’s food moved through 

the cold chain (Facchini et al., 2018) placing it at a better position to reduce waste, 

however more food ended up spoilt and wasted despite global hunger indicators and 

commitment to Sustainable Development Goal 12 (United Nations, 2021; Tkáč et al., 

2022; FAO, 2023; Cole-Hamilton, 2023).  

     

Similar findings were made in 2022 when the National Zero Waste Council in Canada 

studied home food waste and discovered that 39% of the frozen and chilled food items 

that people threw away included 63% of the food that could have been consumed. For 

the average Canadian household that amounts to 140 kilograms of wasted food per 

year – at a cost of more than $1,300 per year. For Canada as a whole, that amounts 

to almost 2.3 million tons of edible food wasted each year, costing Canadians in 

excess of $20 billion. All types of food are wasted, but in Canada the most prominently 

wasted foods by weight are vegetables and fruits (30%) and dairy (9%) (National Zero 

Waste Council, 2022). The above shows the magnitude of the problem of fast-moving 

consumer goods which are part of chilled and frozen foods in the supply and value 

chain, spoilt and discarded.According to the United States Environmental Protection 

Agency (EPA, 2018), while millions of people globally go to bed hungry, the United 

States discards more food than any other country in the world - nearly 60 million tons 

annually. That is estimated to be almost 40% of the entire US food supply and equates 
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to 148 kilograms of waste per person (Chauhan et al., 2021). The amount of food 

wasted in America has an approximate value of nearly $218 billion – the equivalent of 

130 billion meals (Pimentel et al., 2022). Sadly, nearly 35 million people across the 

United States live with food insecurity and 10 million of them are children (United 

States Department of Agriculture (USDA), 2018). Food wastage frequently arises as 

a consequence of inadequate temperature control measures (Wangsa et al., 2023). 

Particularly pronounced vulnerabilities pertain to perishable food items during their 

transit and handling phases, wherein the transition between mobile and stationary 

refrigeration facilities can give rise to significant temperature oscillations (Ramanathan 

et al., 2023; Wangsa et al., 2023). Elgarahy et al., (2023) indicated that fluctuations 

occur notably between refrigerated trucks and trailers, loading docks, and storage 

facilities. 

 

According to a report by the Australian Government Department of Agriculture (2020), 

food waste is often due to poor temperature management. The greatest risks for 

perishable foods occur during transportation and handling between mobile and 

stationary refrigeration points when there are sometimes significant temperature 

variations between truck or trailer, and/or loading docks and storage facilities. 

Estimates of food waste attributable to breaks and deficiencies in the cold food chain 

are provided for the first time in January 2022 by the Food and Agriculture 

Organization. According to preliminary and conservative estimates put the cost of food 

waste within the cold food chain in Australia at $3.8 billion at farm gate values 

comprising (Brodribb & McCann, 2020, de Lange & Nahman, 2015, Nodali Ndraha et 

al., 2020):  

• 25% (1,930,000 tons) of annual production of fruit and vegetables worth $3 

billion.  

• 3.5% of annual production of meat (155,000 tons) worth $670 million. 

• seafood (8,500 tons) worth $90 million. 

• 1% (90,000 tons) of annual dairy production valued at $70 million.  

Thus, it can be said that food waste is one of the most significant problems and has 

serious financial ramifications. 
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1.1.3. Frozen and chilled food waste generation trends in selected developing 

countries and in South Africa. 

Chilled and frozen food loss is mainly high in the developing world, even though it is 

not as much as in the first world countries. The reason for this is that while developing 

countries are home to nearly 80% of the world’s harvested cropland, they refrigerate 

only around 20% of the perishable food they produce (compared with 60% in 

developed countries) (Dupont et al., 2020) This implies that there are relatively few 

storage facilities to preserve chilled and frozen food in developing countries. In India, 

post-harvest losses for some crops exceed 40%, and only around 4% of the country’s 

food moves through the cold chain (Facchini et al., 2018). Brazil is one of the world 

leaders of food waste. According to Empresa Brasileira de Pesquisa Agropecuária, 

Embrapa or Brazilian Company of Agriculture Research (2019), around 40 000 tons 

of foods are wasted every day in the country, an amount that could feed 19 million 

people. Data show nearly 50% of the food wasted is lost in factories, during processing 

procedures or while being transported, 30% is lost in supply centres, 10% during the 

harvest and 10% in households. Part of the cause is spoiling of vegetables and 

perishable goods before they reached the consumer (Alegbeleye et al., 2022). Africa 

remains a persistent challenge for food waste according to the Food and Agriculture 

Organization (FAO, 2020) where 470 million people experience food insecurity. This 

further increases the urgency of this challenge to identify innovative and integrated 

solutions to food wastage and food insecurity by bringing together many levers of 

change to reduce the burden on the poor and vulnerable people hit hardest by this 

challenge. 

 

In sub-Saharan Africa, post-harvest food losses are estimated to be worth US $4 

billion per year or enough to feed at least 48 million individuals with the total 

quantitative food loss in sub-Saharan Africa estimated at 37% post-harvest, or 100 

million metric tons per year. If Africa loses 50% (FAO, 2018) of its total production to 

perishable goods as dairy, meat, fruits, and vegetables it implies that about US $2 

billion of chilled and frozen food products goes to waste. For grains alone, the value 

of post-harvest losses is estimated to equate to approximately US$ 4 billion per annum 

(African Union Commission, 2018). According to the World Bank (2019), a rapidly 

growing population and changing diets in sub-Saharan Africa (SSA) are driving food 

consumption and imposing significant demands on the continent’s water, land, and 
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energy needs. Out of a population of one billion, 60% live in rural areas, and around 

578 million are moderately or severely food insecure. Climate change threatens to 

undermine the ability of agricultural food systems to adapt and increase in the face of 

long-term stresses and climate variability. Food losses vary per commodity type, as 

shown by losses being highest for fruits and vegetables, at around 50% (FAO, 2020).  

 

Establishing robust food cold chains could help address many of the challenges 

associated with food loss. By one estimate, developing countries could save 144 

million tons of food annually if they reached the same level of cold food chain 

infrastructure in terms of refrigeration equipment, as in developed countries (Dupont 

et al., 2020). This implies that Africa still generates less than enough power to sustain 

its cold chains which lead to more food losses and waste particularly for frozen and 

chilled foods. Figure 1.1 below shows the overall post-harvest loss of food for sub-

Saharan Africa relative to other regions of the globe.  This figure indicates that the 

sub-Saharan African post-harvest loss dominates all other regions with 95% food loss, 

with South and Southeast Asia at 87% and North America and Oceania preventing the 

most losses. Figure 1.2 shows food loss waste by crop in Sub-Saharan Africa. 

 

Figure 1.1: Post-harvest food loss for sub-Saharan Africa relative to other regions of 

the globe. Source: World Bank Report (2015) 
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Sub-Saharan Africa incurs a 50% loss in fruits and vegetables from production to 

consumption. A study conducted by Lipinski et al. (2013) indicated that the largest 

food loss, particularly chilled and frozen foods, accounted for approximately 50% of 

total production, is seen in sub-Saharan Africa from the production, handling, and 

storage stages (Oelofse et al., 2021). 

 

  

Figure 1.2: Food loss and waste by crop in sub-Saharan Africa. Source: World Bank 

Report (2015) 

 

According to the World Food Program (WFP, 2018), Rwanda loses and wastes 40% 

of total production each year of which 30% constitutes chilled and frozen foods. These 

losses represent 12% of Rwanda’s annual GDP. According to the NDC Policy 

Intervention strategy of the Malabo Declaration of Rwanda which aims at reducing 

post-harvest losses by 50% in 2025 in attaining SDG 12.3, such losses are attributed 

to climate variability, poor harvest and post-harvest techniques, inadequate storage, 

processing, connectivity, and energy access. The minimal cooling and refrigeration 

and low awareness of food waste particularly chilled and frozen foods waste 

generation. In Rwanda, only 5% of a company in the food and agriculture sector have 

refrigerated trucks, and only 9% have a cold room to store fresh produce (Binda et al., 

2022, World Bank, 2020).  
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Together with Kenya, Rwanda are part of the Africa Centre of Excellence for 

Sustainable Cooling and Cold chain (ACES) which is aimed at creating a world-leading 

collaboration among governments, academic, industry, communities and non-

governmental organizations that accelerates sustainable solutions to market to 

simultaneously address two urgent and interconnected global development 

challenges: food loss and access to sustainable cold chain and cooling (UNEP, 2020). 

Inspira Farms in Rwanda, under the project Solar Cold Storage and Processing, 

commissioned 10 modular, solar-powered food processing and refrigerated storage 

facilities in six districts across four of the five provinces of Rwanda (FAO, 2020). Each 

facility has a total area of 150 square metres, including cold storage, a processing 

area, an aggregation area, and administrative and hygiene spaces (Peters, 2020). 

Facilities run completely off-grid and in compliance with food safety standards (Toma 

et al., 2020). The main impact of the system is the increased availability and access 

to cold storage for fresh produce. In Rwanda, the cold rooms are expected to be used 

for fresh vegetables and fruits as well as for flowers. The installed facilities provide 

access to the cold chain for more than 100,000 smallholder farmers. Additionally, the 

availability of cold storage has prompted farmers to produce high-value crops for both 

local and export markets (Pandey, 2021). 

  

An estimated two thirds of fruit and vegetable products, 40% of root crops and 21% of 

grain are lost in Zimbabwe annually (Kuhlmann & Agutu, 2020).  Of this, grain to the 

value of around US$ 200 million is lost to food waste due to a lack of storage and 

processing options. According to the FAO (2018), most of these losses are 

experienced between harvest and the point-of-sale and are ascribed to a lack of cold 

chain facilities for perishables, unreliable and inadequate storage, and insufficient 

agro-processing skills among smallholder farming communities. A recent study 

published by the Global Food Donation Policy Atlas (GFDPA) (2020) suggested that 

in Ghana, as much as 3, 2 million tons of food are wasted or lost throughout the supply 

and value chain. This has triggered the Africa Continental Free Trade Area (AfCFTA) 

(African Union, 2022) International Chamber of Commerce to spearhead an initiative 

to enhance supply chain processes amongst members to enhance AfCFTA’s 

forecasted USD $450 billion annual contribution to Africa’s gross domestic product by 

2035.  The food waste issue is an emerging concern that has gone unnoticed for many 

years in Mauritius. However, out of a total food production of 2,419,685 tons including 
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imports, 5281 tons of frozen and chilled food products are wasted annually, which is 

approximately 1.73% (Government of Mauritius, 2016).  

 

This signifies the magnitude of the challenge of chilled and frozen food wastage. There 

are various regional initiatives in Africa to reduce chilled and frozen food waste 

generation that focus on energy-efficient and climate-friendly cooling.  These form part 

of global initiatives to reduce frozen and chilled food waste (United Nations 

Environmental Program, 2022). African regions benefitting from these initiatives 

include East Africa countries involved in the United for Efficiency Project (U4E), 

Southern African Development Community (SADC) countries, Ghana, Senegal, and 

Rwanda (United Nations Environmental Program, 2022). The World Bank, FAO 

Investment Center and Rabobank are working together on developing “The Cool 

Move” (Muposhi & Dhurup, 2021). This seeks to increase high-quality (first-mile) cold 

chain accessibility and use in rural areas in emerging markets in an economically 

viable way, combined with suitable finance solutions and investments. The Cool Move 

aims at an integrated value chain approach that strives to professionalize the whole 

value chain by bringing all the stakeholders to an equal level of competitiveness. 

According to the World Bank (2021), its objectives include: reduction of post-harvest 

losses by improving access to the cold chain for smallholders, thereby improving food 

security and food safety solutions for cold chain and other agro logistics to enhance 

the quality of frozen and chilled foods. 

1.1.4. Republic of South Africa frozen and chilled food waste trends 

In South Africa, nearly 10.3 million tons of food is wasted annually, constituting a third 

of the 31 million tons of food produced annually - and costing the country over $7.5 

billion yearly (de Lange & Nahman, 2015). Similarly, a report by the Council for 

Scientific and Industrial Research (CSIR) approximated the cost of food waste and 

food loss in South Africa at R61.5 billion (about $7.5 billion) every year (World Wildlife 

Fund, 2017). With the devaluation of the rand currency, this value continues to grow.  

South Africa loses up to 37% of meat, fish, diary and vegetable products, such a loss 

would constitute roughly US $2,77 of chilled and frozen foods. There is a lack of 

statistical data on frozen and chilled food waste, and loss at primary production level 

is challenging because of the agricultural sector’s heterogeneity and the relative lack 

of research when compared to other stages in the food supply chain.  
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The study by Oelofse et al. (2021) also indicated that up to 27-37% of meat, fish and 

dairy products are lost as waste in the retail supply chain, with the distribution stage 

accounting for between 7% and 15% of the loss. According to the Food Loss and 

Waste Initiative report (Freight Surveillance International, 2022), the South African 

government is a signatory to the United Nations Sustainable Development Goals 

Target 12.3 that aims to reduce food waste by 50% by 2030.  This implies that South 

Africa needs to reduce almost 25% of chilled and frozen food waste generation to meet 

the set SDG targets. The figures reported for the significant amount of food wasted in 

South Africa bring into focus the almost 2.5 million adults and 600 thousand children 

who are experiencing hunger almost every day (Spaull & Tomlinson, 2021).  

 

While it may be tempting to increase food production in order to address food security 

challenges in the world, such a solution will only come at a high cost by putting 

pressure on the scarce natural resources of land and water (Dou & Toth, 2021, 

Gunders, 2021). As a result, there is growing urgency to develop systems-wide 

approaches and efforts to minimise food waste across the food supply chain (Hawkes 

& Ruel, 2018). Consequently, the quantitation of food waste and loss has become a 

valuable tool used by governments and international bodies to draw the attention of 

the various stakeholders to the proper use of food resources in the face of persisting 

food insecurity challenges (Berry, 2020).  

 

Sustainability discussions around the world have recently concentrated on reducing 

food waste, particularly involving chilled and frozen foods, because of the associated 

negative social, financial, and environmental effects (de Bruin et al., 2021). Averaging 

the value chain for all commodity groups, Table 1.1 indicates that the total quantity of 

food waste across the value chain in South Africa amounts to 10 332 770 tons.  Of this 

figure, 5,166,385 tons constitute chilled and frozen food waste, as per the 50% loss 

estimates suggested by Oelofse et al. (2021). This number represents the average 

food losses and waste incurred per annum, based on the average food supply over 

the period 2014-2018. This equates to 34.3% of local production, and 45.4% of the 

available food supply in South Africa that enters the food value chain in the country 

being lost or wasted across the different stages of the value chain (Nahman & de 

Lange, 2013).  
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According to Oelofse and Muswema (2018), an estimated 43.5% of all fruit and 

vegetables produced are directed for processing. Therefore, this percentage of the 

output from the post-harvest handling and storage stage is assumed to enter the 

processing stage of the value chain. Total food losses stand at an overall national 

average of 10 332.77 tons. As 22 783.84 tons of food enters the value chain, this 

implies that nearly half of the food produced is lost along the supply and value chain. 

 

Table 1.1: Average annual food supply in South Africa.  Source: FAOSTAT (2021) as 

cited in the CSIR Technical Report on Food Waste (2021) 

 

 

An estimated loss of 50% of the total food production is attributed to chilled and frozen 

foods (Oelofse et al., 2021) while Muswema (2018) estimated that only 43.5% waste 

is generated from processing the harvest while 37% of chilled and frozen foods goes 

to waste referred in Table 1.2. 
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Table 1.2: Quantities of food waste (in thousands of tons) at each stage of the value 

chain for South Africa.  Source: FAOSTAT (2021) as cited in CSIR Technical Report 

on Food Waste (2021) 

 

 

Table 1.3 reflects the estimates of losses incurred at different stages in the South 

African food value chain (Oelofse & Nahman, 2013; Nahman & de Lange, 2013).  To 

the 26% of food loss entering the production stage of the value chain is added losses 

that occur post-harvest handling and storage, processing, distribution and 

consumption, at levels of 26%, 27%, 17% and 4%, respectively (Oelofse & Nahman, 

2013). Similar figures were estimated by Nahman and de Lange (2013), who indicated 

a loss of 26% in the production stage, a slight decline compared to the figures 

estimated by Oelofse and Nahman (2013) of 2% to 24% in the post-harvest and 25% 

for processing stages, with an increase in losses to 20% in the distribution stage and 

consumption losses at 5%.  

 

Thus, table 1.3 suggests that, with the exception at the consumption stage, chilled and 

frozen food losses average around 25% for each stage of the supply and value chain.  
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Table 1.3: Percentage loss at every stage of the value chain. Source: CSIR technical 

Report on Food Waste (2021) 

Stage in the Value chain 
Oelofse & 

Nahman (2013) 

Nahman & de 

Lange (2013) 

Production 26 26 

Post-harvest handling and storage 26 24 

Processing 27 25 

Distribution 17 20 

Consumption 4 5 

 

1.1.5. National policy and regulatory framework on food waste generation in South 

Africa 

A policy and regulatory framework refer to a set of rules, guidelines, laws, and 

regulations established by government bodies or other governing entities to govern 

and guide behaviour in a specific domain or sector. It provides a structured approach 

to addressing societal, economic, or environmental issues and aims to achieve desired 

outcomes or objectives through the implementation of rules and policies. According to 

the Food and Agricultural Organisation, food loss and waste involving particularly 

chilled and frozen food currently represents a pressing challenge in the design of 

sustainable food systems to mitigate chilled and frozen food waste generation (Zhong 

et al., 2017). There is no legislation in South Africa that regulates food waste per se. 

Yet the perception of the food industry is that it is highly regulated, often leading to still 

usable products being condemned (Kushner, 2017). Food waste is controlled by 

legislation that includes waste or waste management in general. This legislation is 

enforced by environmental health practitioners, the Department of Water and 

Sanitation and the Department of Environmental Affairs (DEA, 2017). Policies, 

legislation and regulations that would govern the management of food loss and waste 

include the following: The National Environmental Management: Waste Act 59 of 2008 

and the National Environmental Management; Waste Amendment Act 26 of 2014 

(National Environmental Management: Waste Act, 2009, Trubetskaya et al., 2022).  

Both these Acts stipulate controls for the management and recording of waste, 

including the issuing of licences (Ramukhwatho et al., 2018). Most importantly for the 
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purposes of food loss and waste, it requires municipalities to develop integrated waste 

management plans (Franco & Cicatiello, 2021). The corresponding National 

Environmental Management Act 107 of 1998, under which the above two Acts reside, 

specifically outlines some principles relating to waste, noting that waste should be 

avoided or, where it cannot be avoided altogether, should be minimised, reused, or 

recycled wherever possible (Bellemare et al., 2017). The Act also includes a citizen 

dimension, noting that any person must take reasonable measures to avoid pollution 

and/or degradation of the environment.  

 

The government's goal to reduce waste sent to landfills by 25% by 2016 is outlined in 

the National Waste Management Strategy (NWMS). NWMS 2020, an update and 

revision of NWMS 2011, aids the informal sector, waste pickers, and vulnerable 

populations in the circular economy. It is in line with and responsive to the Sustainable 

Development Goals of Agenda 2030. Compared to the eight overarching goals of the 

NWMS 2011, the NWMS 2020 has nine (National Waste Management Strategy, 

2020). Potential measures to reduce waste are also cited, with goal 1 being the most 

relevant to the reduction and diversion of food waste from landfill through promoting 

the minimisation, reuse, recycling, and recovery of waste (Sheahan & Barrett, 2017). 

The strategy also provides for the designation of waste management officers to co-

ordinate waste management activities within and across the different levels of 

government to ensure implementation of the food regulations under the Foodstuffs, 

Cosmetics and Disinfectants Act 54 of 1972 and the Health Act 63 of 1977 (Jenkin et 

al., 2017). 

 

It is these regulations that are perceived to influence food waste rather than the 

environmental laws. Given the environmental, social, and economic cost of disposing 

of food, the legal obligations of waste disposal would suggest that the role of the 

government at all levels is vital for co-ordinating, implementing, incentivising, and 

monitoring the minimisation and diversion of food loss and waste from landfill (Ayeleru 

et al., 2017). There is growing pressure for companies to reduce chilled and frozen 

food waste due to consumer pressure for responsibly sourced products. Likewise, it is 

increasingly important for retail outfits to manage inventory to avoid frozen and chilled 

food waste and stock high-quality products with long shelf lives to differentiate 

themselves from competitors (de Bruin et al., 2021). Both public discussion and 
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scientific research are becoming increasingly interested in food waste in South Africa 

because of the lasting impacts that are only getting clearer as more research is 

conducted. The growing list of research and publications on food waste in the last six 

to seven years is evidence of the growing concern and recognition of the urgency of 

the need to address the problem of food waste in South Africa (Dzumbunu, 2017; 

Cronjé, 2018; Marx-Pienaar et al., 2018; O’Donnell et al., 2018; Mathee, 2020; Marais 

et al., 2021; Oelofse et al., 2021; Dlomo, 2021; Jere et al., 2021).   

 

1.2 . Problem Statement 

In South Africa, there is a lack of statistical data on frozen and chilled food waste, and 

loss at primary production level is challenging because of the agricultural sector’s 

heterogeneity and the relative lack of research when compared to other stages in the 

food supply chain. South Africa is a water-scarce country, the poverty levels are 

strikingly high, and considering the staggering amount of food that is being lost and 

wasted every year, the impact on food security and the economy is appalling. What 

exacerbates the situation is that much of the frozen and chilled food losses and waste 

are occurring on processed food and therefore causing further economic strain 

(Stanciu et al., 2022). According to the latest study by Ahmed et al. (2021), almost 

68% of South Africa’s food losses and waste occur before the food even reaches the 

consumers. Of these food losses and waste, almost 50% occur during the processing 

and packaging phase of the supply chain, while 6% occur in the distribution 

phase.  Additionally, estimations by Oelofse et al. (2021), show that the food waste 

ratio in the different stages of the FSC differs between the different food classes. For 

instance, out of the total of fish and fresh vegetable waste across the value chain, 

most of the waste is generated in the processing and packaging stage while meat 

shows a high volume of waste generated in the distribution phase (including the retail 

phase). 

 

Food waste generation in South Africa are contra to sustainability. As per the findings 

of the triple bottom line theory, people, planet, and profit are the key determinants of 

sustainability (Oelofse et al., 2021). The Triple Bottom Line (TBL) theory is a business 

framework that goes beyond traditional financial metrics to assess an organization's 
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performance and impact on three dimensions: economic, social, and environment 

(Bahraini, 2021). In this regard, the higher generation of food waste can have 

significant implications across all the three domains of sustainability. The triple bottom 

line theory has clearly indicated the fact that the three dimensions that have been 

mentioned in the case of the theory are largely interlinked. These entities tend to 

impact one another and therefore, degradations in one can have negative implications 

on the others. In this regard, the study that has been facilitated here has looked into 

the food waste generation of KwaZulu-Natal, a region of South Africa. The main 

problem that has been studied here is to identify the main sources of generation of 

food waste at pre-retail levels in KwaZulu-Natal and the impacts that this is having on 

the overall growth and development of the region and the economic and social 

scenarios that prevail in the region. An understanding of the most important issues 

that are currently being faced in the region of KwaZulu-Natal (KZN) can assist in 

drawing an appropriate analysis of the prevailing conditions. Implementing the most 

suitable regions can contribute to a decrease in food waste in the area (Raak et al., 

2017).  

 

However, a proper analysis of the main issues leading to such problems is an essential 

area and has been conducted in the present study. The main reasons for food waste 

generation have been provided here, and this can be seen as a crucial requirement 

for facilitating a future roadmap that can have better overall implications. The use of 

such strategies has been facilitated to engender a better understanding of the issues 

that are being faced in KZN and then portray its overall significance for the region and 

the country as a whole. However, one area that was considered is the lack of adequate 

literature pertaining to the overall understanding of waste generation at the retail level 

and especially for the specific area of KZN (Cronje et al., 2018; Marais et al., 2021; 

Mathee, 2020; Oelofse et al., 2021). Therefore, primary research was necessary to 

ensure better outcomes and foster an overall improvement (Dlomo, 2021; Dzumbunu, 

2017; Jere et al., 2021; Marx-Pienaar et al., 2019; O’Donnell et al., 2018). 

 

Some studies looking into food waste in retail used a case study approach to look at 

specific instances of food waste in the retail industry of the country as a whole and the 

KZN region in particular (Dlomo, 2021). Other studies used larger sample sizes but 

focused mainly on qualitative work and limited quantitative data (Jere et al., 2021) 
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while others focused on cases in specific sectors such as the hotel and catering 

industry (Dzumbunu, 2017; Jere et al., 2021; Marais et al., 2021). Some of the local 

research on food waste production and interventions in the retail industry focussed on 

specific waste types causing waste management problems (Dlomo, 2021).  

 

Currently, there is very limited information about the KZN area in the existing literature. 

Studies have used the partial approach, where the analysis of the data focuses on 

certain aspects of a given level and is not investigated in its entirety. For instance, the 

retail industry is only part of the distribution phase, and therefore does not cover frozen 

and chilled food waste generation in the distribution phase in its entirety. The proposed 

research took place at one of the largest food manufacturing companies (FMC) in 

South Africa that processes and supplies frozen and chilled products to a wide base 

of retailers and wholesalers around the country. The city has four landfills: the 

Bisasar landfill, the Mariannhill landfill, the Buffelsdraai landfill, and the Lovu landfill. 

About 1.4 million tons of general waste, including food waste, are dumped in these 

landfills annually. Due to site rehabilitation needs, the Bisasar landfill only accepts 

separate yard waste, construction debris, and covering materials. Since the Bisasar 

landfill was downsized, more tons of waste had to be dumped at the Mariannhill landfill, 

giving the Mariannhill Landfill Conservation Facility just over a year to operate. There 

are 70 years and 35 years of landfill safety at Buffelsdraai and Lovu, respectively. The 

lifespan of these landfills will be shortened by the pressure from the volumes of waste 

that should be accommodated by the closed landfills (Moodley et al., 2019).  

 

The FMC from which data for this research was collected supplies its products to a 

total of 3865 retail stores within the coastal and inland regions of South Africa, while 

422 stores are found in KwaZulu-Natal (Figure 3.2). The FMC is a leading South 

African food manufacturer employing over 21 000 people, producing a wide range of 

branded and private label food products which are distributed through their own route-

to-market supply chain specialist. The name of the company is not provided according 

to an NDA agreement, but the company has been operating since 1960 with 

operations all over Africa. There are 422 stores in KwaZulu-Natal Province trading in 

four different trademarks (Table 1.4). 
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Table 1.4: Split of sample stores by retailer size and total food waste. Source: 

Researcher (2023) 

Retailer 
Number of 

stores 

Number of 

products 

Tons of food 

waste 

Retailer A - Ranked 1 (Largest) 127 1670 1953.23 

Retailer B - Ranked 2 (Medium) 33 1219 216.37 

Retailer C - Ranked 3 (Medium) 26 941 218.33 

Retailer D - Ranked 4 (Small) 16 640 115.09 

Total 202 2123 2503.03 

 

There is a need to gain an understanding of food waste produced in the distribution 

phase of the supply chain, the categorisation of different waste products, and the scale 

of the problem. Details of these factors can be determined by engaging with the 

retailers and suppliers, and working outwards to the management of waste, as well as 

to point out some of the barriers and opportunities for managing food waste more 

sustainably as a resource within and beyond the present system. Focusing on a 

comprehensive micro-study of a supermarket store in the complex environment of 

change factors and inhibitors can investigate broader systems and processes that 

affect food waste management and progressive integration. 

  

In the restaurants of KZN, food waste is a huge cost to bear, and it has to be managed 

and controlled. Several critics have identified that the US still disposed of a startling 

amount of excess food (Buzby et al., 2014, Hall-Phillips & Shah, 2017, US EPA, 2015). 

There are several reasons for food waste. One is business practice and the other is 

customer behaviour (Sucheran & Olanrewaju, 2021). In multiple restaurants of KZN, 

food waste and losses can take place from a wide variety of sources including food 

being spoiled or being out of date. On the other hand, food waste can take place during 

the preparation stage, for example, a restaurant can find a significant amount of food 

spoiled due to incorrect portion size, pest attack, or hygiene problems. 

 

The management of restaurants is largely responsible for dealing with food waste; 

however, it is also the responsibility of customers. In order for restaurants to be more 

environmentally friendly, it is crucial that they include sustainable offerings to 
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customers (Sucheran & Olanrewaju, 2021). The fundamental measure that should be 

instituted is to avoid excessive purchase of stock from suppliers. Apart from that, 

donating food to hungry people, feeding animals, and composting are other 

alternatives for reducing food waste (Harduth et al., 2017). 

  

Food waste generation is also a concern for waste management across cities and rural 

areas in South Africa. As the urban population grows, people find it a challenge to 

import food from rural areas. Agriculture in urban areas not only presents an 

opportunity to explore the means of sustainable food production but also to manage 

organic food waste in cities (Menyuka et al., 2020). In cities, organic waste is taken to 

a landfill area for disposal thereby contributing to environmental challenges. In rural 

areas, people use recycling methods which reduce environmental impacts but are 

unable to address the problem of food waste. However, this is due to the waste 

collection services may be less frequent or non-existent in rural areas. Lack of regular 

waste collection can result in improper disposal methods, including open dumping or 

burning, rather than recycling or composting. Food waste is found to be the most 

prevalent waste stream generated by informal traders. A census in the Durban 

metropolitan area showed that informal traders mainly comprised women and half of 

them sold food (Sahathu, 2021). Food waste is problematic in landfill areas as they 

are responsible for generating greenhouse gases. Food waste is edible and produced 

for human consumption but when discarded may be consumed by pets or other 

animals. Food waste is an important waste stream generated mainly in urban areas 

(de Bruin et al., 2021). 

 

1.3. Aim and Objectives 

1.3.1. Research Aim 

What are the drivers of food waste generation in the supply and value chain of a food 

manufacturing company for frozen and chilled food products, and what are the socio-

economic, environmental, and consumer perception impacts associated with this 

waste. Additionally, how does the national policy and regulation framework influence 

frozen and chilled food waste management, and what policy recommendations can be 

made for sustainable waste management in the supply and value chain. 
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1.3.2. Study objectives 

The study objectives are:  

1. To investigate the reasons and drivers behind food waste generation of frozen 

and chilled food products in the supply and value chain of a food manufacturing 

company.  

2. To investigate the socio-economic and environmental impacts of frozen and 

chilled food waste generation on the supply chain and value chain.  

3. To investigate consumer perceptions on chilled and frozen food waste 

generation in the supply and value chain in relation to their buying habits and 

patterns. 

4. To critically analyse the national policy and regulation framework on frozen and 

chilled food waste management in the food retail sector and make policy 

recommendations for sustainable food waste management in the supply and 

value chain.  

 

1.3.3. Research Questions 

1. What are the reasons and drivers behind frozen and chilled food waste in the 

food supply and value chain of FMC? 

2. How does frozen and chilled food waste generation impact society, the 

economy, and the environment in relation to food manufacturing sustainability 

goals in FMC’s supply and value chain? 

3. What are the perceptions of consumers on frozen and chilled food waste 

generation in relation to their buying habits and patterns in the food supply and 

value chain of a FMC?  

4. What are the merits and demerits of national policy and regulation frameworks 

in mitigating frozen and chilled food waste generation by a FMC in South Africa, 

and how do they contrast with those from other developing and developed 

countries? 
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1.4. Theoretical framework 

The use of an appropriate theoretical framework is extremely important as it can guide 

a study towards increased success. In the opinions of Wikurendra et al. (2022), 

ensuring the use of appropriate theories to guide a study can help in generating overall 

improvement and can allow better results for the study as well. The present study 

made use of the Triple Bottom Line theory as the basis of the overall study and as a 

source of information for the study as well. Chapter 2 of this thesis provides details of 

this Theory.  The appropriate use of the Theory promotes a better understanding of 

the long-term impacts that food waste generation can have on the overall region of 

KZN. Therefore, the application of the theory in the appropriate manner proved 

beneficial as it assisted in generating key outcomes. 

  

The Triple Bottom Line Theory is extensively used to understand key facets of 

sustainability and so can help in showing the current relevance of sustainability for 

businesses and individuals to promote improved levels of sustainability (Wilkie et al., 

2015, Bhattacharya et al., 2022). In addition, it highlights the impacts that sustainability 

has on the overall practices associated with the business as well and with societies 

and individuals. In addition, the Theory can be crucial in understanding the implications 

that food waste in the region of KZN can have on society and the country as a whole 

(Woolley et al. 2022). However, due to lack of existing literature particularly about food 

waste pertaining to stored and cold food and pre-retail levels and especially in the 

case of the KZN region, a broader literature source was used. 

  

Nevertheless, the Theory here has been employed to ensure a better understanding 

of the implications of food waste in the region. The Triple Bottom Line Theory clearly 

indicates 3 key areas associated with sustainability (Writer, 2022). These three areas 

include people, planet, and profit. Ensuring all three aspects can be a beneficial way 

of fostering improvement in sustainability. However, food waste and the negligence of 

individuals have largely compromised levels of sustainability in the region. This can be 

seen as a critical issue when extrapolated to the country as a whole, given the fact 

that it can result in a decline in the positive results generated for South Africans. The 

three areas associated with the theory are largely interlinked with one another and a 

reduction or a lack in one area can impact the others (Xue et al., 2017). For example, 
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in the case of food wastage, there is a high chance that the profits of the organisations 

and the society and the people as well are largely negatively impacted. 

 

An increase in food wastage can lead to a scarcity of food, which can be seen as a 

critical issue for people. Therefore, food wastage, which is a part of the planet aspect 

of the Triple Bottom Line Theory, can impact the people aspect as well (Yaddanapudi 

& Yaddanapudi, 2019). The people aspect of the theory represents the social area 

and society as a whole. Changes in the planet aspect affect the people aspect and, in 

turn, the theory can be beneficial in understanding major issues faced by business. 

Likewise, wastage of food correlates overall with levels of hunger and malnutrition that 

might increase in the society or in the region of KZN. The understanding that has been 

generated from the use of the Triple Bottom Line Theory clearly indicates the need to 

analyse the main reasons for food wastage (Bahraini, 2021). This can be seen as a 

major reason behind the conducting of such a comprehensive study using primary as 

well as secondary research data analysis (Bhattacharya et al., 2022). Apart from this, 

there is a need to understand that increased in food wastage negatively impacts the 

economy of the region (Kayikci et al., 2022). The present study indicated that a rise in 

food wastage can generate poverty and hunger. This shows the overall interlinkages 

between the three domains of the Triple Bottom Line Theory. Thus, with a decline in 

the planet aspect, the profit aspect is also largely impacted to have significant 

consequences for the region of KZN in particular, and the entire of South Africa in 

general.  

 

Therefore, the use of the Triple Bottom Line Theory in this study was extremely 

beneficial in better understanding the key issues that can be faced due to food waste 

in the region. The major implications of food waste and the critical concerns that must 

be considered have been critically outlined in the study with reference to the Triple 

Bottom Line Theory (Yoobic, 2021). The Theory has served as a starting point and 

basis for research throughout the study. With an understanding of the Theory, the 

researcher correctly understood the strategies that can be used to mitigate food waste. 

Besides, this can be seen as the rationale of the study, as it is an important area to 

understand the major implications of food waste generation. The reason behind such 

a high amount of food waste generation in the region can be seen as a major help in 
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forming effective strategies that can be beneficial in this regard (Zanoni & Zavanella, 

2012).  

 

1.5. Motivation/Justification of the study 

South Africa, as with most developing countries, is lagging behind other nations 

concerning waste management, and more so for the management of chilled and 

frozen food waste. Although South African-based research on frozen and chilled food 

waste and its quantitation were reported as early as 2013 by the CSIR (Oelofse & 

Nahman, 2013), the country lags behind the industrialised world in the implementation 

of intervention measures to curb chilled and frozen food waste. This is partly because 

of the existence of many knowledge gaps concerning the food waste inventory in the 

country and it is therefore challenging to implement any realistic interventions (UNEP, 

2021). Being a signatory to the UN’s SDGs, this position needs to be addressed 

urgently to achieve the SDG 12,3 of cutting food waste by 50% by the year 2030 

(World Bank, 2018). Food waste management requires an in-depth analysis of data 

from various sources, including multidimensional and multi-activity approaches, to 

better understand the causes and select the most appropriate solution that is backed 

by evidence (FAO, 2021). 

  

The food industry in South Africa has unfortunately not prioritized frozen and chilled 

food waste management yet, since it is not considered its core function (Harding et 

al., 2015). It should be noted, however, that sustainable food production and 

consumption is particularly important for South Africa because of its food security 

vulnerability due to a growing population and limited resources, which will become 

grave at some point if not addressed. The choice of how to dispose of food waste in 

South Africa is currently determined by personal factors, such as cost and hygiene, 

and to a limited extent, regulated for certain classes of waste. However, without any 

specific definition or legislation about food waste in South Africa, waste generators are 

not legally obliged to manage it sustainably, and therefore will more likely continue to 

use the cheapest method available. This discussion highlights gaps in most of the 

investigations into food waste in South Africa, as seen in Table 1.5. 
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Table 1.5: Recent studies related to chilled and frozen food waste generation.  

1 
UNEP and FAO, 

(2022). 

Sustainable Food Cold Chains: Opportunities, 

Challenges and the Way Forward. Nairobi, UNEP 

and Rome, FAO 

2 UNEP (2021). UNEP Food Waste Index Report 2021 

3 WWW, 2017 Food Loss & Waste in Farming, South Africa 

4 

Consumer Goods 

Council of South 

Africa, Food Safety 

Initiative 

Food Loss and Waste Initiative 2018-2020 Report 

5 FAO (2022). 

FAO. 2022. World Food and Agriculture – Statistical 

Yearbook 2022. Rome. 

https://doi.org/10.4060/cc2211en 

6 
James, S. J., & 

James, C.(2010) 

The food cold-chain and climate change. Food 

Research International. 

7 
Stephen J. James and 

Christian James 

Chilling and freezing of foods; Food Refrigeration 

and Process Engineering Research Centre, The 

Grimsby Institute, Grimsby, UK 

8 

Pedretti, E. F., Duca, 

D., Ballarini, 

M., Boakye-Yiadom, 

K. A., Ilari, A. (2023). 

Environmental impact assessment of producing 

frozen spinach in central Italy, Resources, 

Environment and Sustainability, 12, 100110 

9 
Ögel, İ. Y., Ecer, F., & 

Özgöz, A. A., (2023) 

Identifying the leading retailer-based food waste 

causes in different perishable fast-moving consumer 

goods’ categories: application of the F-LBWA 

methodology. Environmental Science and Pollution 

Research, 30(12), 32656–32672, 

10 

Ramanathan, 

U., Ramanathan, 

R., Adefisan, 

A., ...Cama-Moncunill, 

X., Samriya, G. 

(2022). 

Adapting digital technologies to reduce food waste 

and improve operational efficiency of a frozen food 

company - the case of Yumchop Foods in the UK, 

Sustainability, 14(24), 16614 
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11 
Marchi, B., Zanoni, S. 

(2022). 

Cold chain energy analysis for sustainable food and 

beverage supply, Sustainability, 14(18), 11137 

12 

Ríos-Fuentes, B., 

Rivas-García, P., 

Estrada-Baltazar, A., 

...Miranda-López, R., 

Botello-Álvarez, J. E. 

(2022). 

Life cycle assessment of frozen broccoli processing: 

Environmental mitigation scenarios. Sustainable 

Production and Consumption, 32, 27–34 

 

Notwithstanding the quantitative data describing food loss and waste at the 

processing, packaging and distribution stages of the supply chain that were provided 

in a study by Oelofse et al. (2021), no prior study in South Africa has examined data 

in the whole distribution phase of the supply chain. Kliaugaitė and Kruopienė (2017), 

highlighted the same issue with data quality for food waste produced by the grocery 

retail sector in South Africa, which has gaps in the data and information due to 

resistance to sharing the data. The comprehensive food waste study by Oelofse et al. 

(2021) was based on approximations, which have some limitations in revealing the 

actual picture of frozen and chilled food waste at the different stages of the supply and 

value chain. In general, retailers and other big companies do not reveal that kind of 

information to people outside their organisations due to commercial sensitivity and 

privacy issues. Hence, limited work is available that comprehensively indicates food 

waste in the processing and packaging, and the distribution phase of the supply chain 

(Kliaugaitė & Kruopienė, 2017).   

 

Freezing of foods is generally one of the most valuable solutions to reducing food 

waste, both at the retail and consumer levels. According to the American Frozen 

Foods Institute (AFFI), up to 47% reduction in food waste can be achieved by the 

distribution of frozen foods compared to non-frozen foods (AFFI, 2021). Preliminary 

research has shown that of these tons of frozen food waste being generated, over 

70% of it is meat and dairy products. Such waste is generally regarded as having a 

much greater negative environmental impact than vegetable waste (Costello et al., 

2016). No other local research has investigated at these discussed problems in the 

FSC.  
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The purpose of this study is therefore to investigate chilled and frozen food waste 

generation in the distribution phase of the supply chain of a major food manufacturer 

and distributor in South Africa using big data analytics. As has already been 

highlighted, food waste at this stage of the supply chain is generally substantial and 

therefore most worrying. However, to be able to address this problem adequately, the 

food waste problem must first be accurately described to introduce effective waste 

reduction measures. This research provides a comprehensive picture of food waste in 

the distribution phase based on primary data over five years from a major supplier of 

chilled and frozen foods to and from thousands of retailers around the country. The 

thesis provides information that can be used to recommend possible frozen and chilled 

food waste reduction measures and possibly drive policy changes aimed at mitigating 

food waste generation. 

 

In South Africa, the problem of food waste is a developing one that interests a range 

of stakeholders including the government, business, and non-governmental 

organisations. This is because of the gaps in policy regulating the sector and 

challenges it faces. There is no specific food waste management legislation in South 

Africa; rather, food waste is managed along with other types of waste as defined by 

the National Environmental Management Waste Act (NEMWA) (Act 59 of 2008). 

However, the country has shown that it recognizes the challenges related to food 

waste and has an interest in addressing the issue. In 2015, South Africa adopted the 

2030 Sustainable Development Goals (SDG 12.3). The seventeen Global 

Development Goals are interconnected, and their aims are to eradicate poverty, 

safeguard the environment, and guarantee that everyone lives in peace and 

prosperity. The current study contributes valuable insights that enrich the existing body 

of knowledge. Firstly, it illustrates the importance of using a mixed method approach 

in gathering data and investigating the impact of frozen and chilled foods waste 

generation, in view of its drivers, social, ethical, economic and environmental aspects. 

This research further explores the impact of the policy and legal framework to address 

issues of frozen and chilled food waste generation. What is special about this research 

is that in seeks to segregate its investigation and targets only chilled and frozen foods 

in KwaZulu-Natal, South Africa, research describing aspects of frozen and chilled 

waste generation has not been published before.  
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In many cases, researchers investigated food waste in general, and they did not 

segregate their research based on type of food waste commodity. In addition, few 

international research publications are available on the subject of chilled and frozen 

food waste generation. Thus, this approach will provide a new perspective in the study 

of food waste generation. Its insights dovetail broader issues as social issues, 

economic issues, environmental issues, policy framework, consumer perceptions, 

drivers of chilled and frozen food waste generation. 

 

1.6. Research Design 

The design of the study is a mixed approach (Singleton & Straits, 2018) meaning that 

research methods used were both qualitative and quantitative (Ormrod et al., 2020). 

Research design, also called a research strategy, is a plan to answer a set of questions 

(McCombes, 2019). The study used desk review to retrieve online data from the 

manufacturing company SAP Intranet system. Questionnaires with constructed 

statements were also used for both individual interview for quantitative data and 

individual in-depth interviews for qualitative data (Mohajan, 2021). Furthermore, an 

online Four Eyes survey was used to collect data. Thus, the study generated four data 

sets for analysis and the data was sourced from respondents, the SAP Intranet system 

and the Four Eyes online survey. These data sets are intertwined to dovetail and 

generate a strong, rich content analysis.  

 

1.7. Data sources and tools  

A variety of tools and techniques as well as methods to organize complex work 

schemes are necessary for data acquisition, management, and interpretation 

(Magnuson & Dixon, 2020) Data sources were varied, including online data sources 

and repositories such as the UNISA student portal, Scopus, Wikipedia, books, World 

Bank reports, national food waste reports, United Nations reports, notes from field 

work and observations. Mensah & Goderre (2017) further suggested that information 

is the collection, aggregation, analysis, and presentation of data that provides 

understanding. Data sources ranged from publications, books and journals to the SAP 

Intranet system of the food manufacturing company.  
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This study respondents included employees, policymakers, consumers, and 

environmental scientists who contributed to sourcing of data. The tools used were 

questionnaires for individual interview and in-depth individual interviews. An online 

survey - the Four Eyes - was also used as an instrument to collect data. The focus 

area for the research was in KwaZulu-Natal (KZN) province. KwaZulu-Natal is located 

in the southeast part of the country with an area of around 92,100 km2 (35,600 sq. 

mi). It has a long coast of the Indian Ocean and borders three countries, Mozambique, 

Eswatini and Lesotho (Figure 1.3). The capital of the province is Pietermaritzburg, and 

the largest city is Durban. 

 

Figure 1.3: Study Area - KwaZulu-Natal. Source: Generated by the researcher with 

ArcGIS 
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1.8. Data Analysis 

Quantitative data were analysed using the Statistical Package for Social Sciences 

Statistics (IBM SPSS). Descriptive statistics were used. Data were analysed from the 

manufacturing company intranet system (SAP), observations and the Four Eyes online 

survey software using Power Business Intelligence Microsoft software. Power BI 

allowed for visualizations of data. Qualitative data from interviews and questionnaires 

was analysed qualitatively through coding narratives according to discrete themes and 

ranking them on continuous dimensions (Hoyle et al., 2017). Data were coded and 

classified under categories which helped the researcher identify emerging themes 

(Leedy & Ormrod, 2019). 

 

As the overall research has made use of both primary and secondary data, the use of 

data triangulation was applied as well. As per Ormrod et al. (2020), data triangulation 

can be considered to be an area that is generally employed in the case of secondary 

data only, as was the case in the present study. Therefore, the employing of 

triangulation of data is an essential area of research. The overall generation of the 

study here has allowed better insights into the chosen area. However, an appropriate 

use of triangulation was crucial in considering multiple kinds of data and various 

sources of data for analysis. Further, there is a need to understand that the primary 

data that is being used in the study have been compared with the secondary data that 

has been employed in terms of triangulation and this has enhanced the overall 

outcomes of the study in the long run as well.  

 

1.9. Scope and limitations of the study 

1.9.1. Scope of the study 

There are various types of chilled and frozen food wastage occurring in the Republic 

of South Africa particularly KwaZulu-Natal impacting in many ways socially, 

economically, and environmentally. This study however focused on a major food 

manufacturing company (FMC) and 202 retail outlets it supplies in KwaZulu-Natal 

province to obtain secondary data from document review and through the SAP intranet 

system of the Food Manufacturing Company. It further focused on perceptions of walk-

in customers, employees of the retail outlets, environmental scientists, and 
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policymakers. The theoretical framework in the study is important for the research 

because it is relevant to food wastage and its impact on stakeholders such as people 

and environment. 

 

1.9.2. Limitations of the Study 

The study was limited to KwaZulu-Natal Province, South Africa. Study respondents 

were employees of a major food manufacturing company FMC, employees of the retail 

outlets, environmental scientists, policymakers, and walk-in customers. It further 

focused on 202 retail outlets supplied by FMC to obtain secondary data from document 

review and through the SAP intranet system of the Food Manufacturing Company. 

Resources such as time and funding for data collection were a restriction. The mixed 

method approach and procedures of data collection were used to ensure that this 

limitation was overcome. The limitation of this study is that it only used the Triple 

Bottom Line Theory as theoretical framework, which quantifying and measuring social 

and environmental impacts in a standardized way can be challenging and there is a 

lack of globally standardized metrics and reporting frameworks. This makes it difficult 

to compare the sustainability performance of companies across industries and 

regions. 

 

1.9.3. Delimitations of Study 

This study is delimited to KwaZulu-Natal province, South Africa. It does not 

encompass other provinces or regions within the country. The research is limited to 

frozen and chilled foods available within the KwaZulu-Natal market. It excludes other 

types of food products such as fresh produce, canned goods, and dry goods. The 

study examines frozen and chilled foods in KwaZulu-Natal within a specific timeframe, 

from July 2017 – June 2022. Historical data beyond this timeframe is not included. The 

investigation focuses on frozen and chilled foods available through retail outlets, 

supermarkets, and distribution channels operating within KwaZulu-Natal. It does not 

extend to wholesale markets or direct-to-consumer sales. 
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1.10. Significance of the study 

It was anticipated that the findings of the study will identify the types of challenges 

encountered giving rise to food waste generation in general and frozen and chilled 

waste in particular. This is where strategies of equipping food manufactures, and 

retailers will be derived. The results of the study are further expected to provide 

information that will help raise awareness to policy makers and government about the 

plight of food waste generation, frozen and chilled foods in particular. Associated with 

the socioeconomic and environmental impacts surrounding frozen and chilled food 

waste generation, policy makers and the government will be better positioned to 

dovetail policies aimed at providing a balance in the waste management ecosystem, 

recycling, reusing, and mitigating wastage to create sustainable livelihoods positively 

impacting to socio-economic deprivation of the South Africans and the KwaZulu-Natal 

Province in particular. This study will use the Triple Bottom Line Theory to underpin 

literature review.  

 

1.11. Ethical Considerations 

The participants’ consent was obtained via their signing an informed consent form that 

described the purpose of the study and confirmed the anonymity of the respondents 

(Henning et al., 2019).  Permission to conduct the study was sought from the both the 

Ethics committee at UNISA and the food manufacturing company. Data collected 

online through the Four Eye required the consent of participants. Questionnaires were 

serialised and anonymised to protect the identity of respondents (Nachmias et al., 

2016). Company information was masked according to a non-disclosure agreement. 

(NDA) that is a legally binding contract that establishes a confidential relationship 

between the researcher and the other signatories of the NDA.  

 

1.12. Structure of the thesis 

This study is organised into eight (8) chapters.  

Chapter 1 introduces the study with the background of food waste and its challenges 

globally and in South Africa. The chapter further plans out the objectives of the study, 

research aim and the motivation for this research.  
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Chapter 2 details the literature review on food waste highlighting food waste 

terminology. The problem of food waste globally and nationally is highlighted from 

previous research. The impacts and drivers of food waste is also emphasised which 

is overlaid with consumer perceptions on food waste in the retail sector.  

Chapter 3 characterises the research methodology concentrating on the following 

elements: study area, data collection methods by objective and data analysis 

techniques.  

Chapters 4, 5 and 6 present the research results as split between quantitative, 

qualitative and desk research, respectively. Results are further split by each objective 

set with visuals and tables to add to the discussion and findings.  

Chapter 7 presents the discussion of the findings from a comparative review with 

literature review. Economic and environmental impacts are discussed in line with the 

drivers for food waste in the retail sector.  

Chapter 8 is based on the final conclusions based on the objectives of the study and 

comments from the researcher with recommendation for future research. 

 

Chapter 2 reviews the published research on food waste both internationally and 

domestically in the retail and cold chain sectors. Studies on food waste already 

conducted, theoretical underpinnings, and governance will be the main areas of focus. 

A literature review is provided to address the stated objectives and to outline the 

study's context. 

 

1.13. Chapter Summary 

This section introduces the study by summarizing the global and South African 

contexts of food waste. It emphasizes the importance of the issue and its impacts on 

the environment, society, and economy. The chapter outlines the study's goals, which 

include understanding food waste management in South Africa, identifying causes, 

and proposing solutions. The research aims to contribute to sustainable food practices 

and address food waste challenges in the country. It also discusses the motivations 

behind the study and establishes clear boundaries for the research. 
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2. CHAPTER 2: LITERATURE REVIEW 

2.1. Introduction 

This section contains the literature review covering literature on food loss and food 

waste in an FSC, and the policies and practices used to mitigate food waste and loss 

locally, in South Africa and globally. The key concepts such as the FSC, food loss, 

food waste, and food wastage are discussed. Food waste in South Africa, the drivers 

and impacts of food waste, food waste policies and governance in South Africa and 

around the world are also presented with two broad sections of the study which is the 

conceptual and theoretical framework. 

 

2.2. Overview of food waste generation  

Food loss and food waste are often used interchangeably in scientific literature, to 

refer to materials that are intended for human consumption that are subsequently 

discharged, lost, degraded, or contaminated along the FSC (Girotto et al., 2015). The 

two issues have become some of the most important sustainability challenges being 

faced by modern society and affecting all countries from the developed to poor 

countries and influenced by the level of income, urbanization, and economic growth 

(Ishangulyyev et al., 2019). Given the threat of rising food waste and loss on a global 

scale, understanding the extent of food waste and loss, and the identification of 

sustainable solutions for all contributors to the food supply chains has become 

especially important (Gaiani & Fonseca, 2020).  

 

The discharge, loss, degradation, or contamination of food material occurs along the 

entire FSC from the agricultural production phase in the field to the final consumption 

phase in the household (van der Werf & Gilliland, 2017). Given its wide-ranging 

implications, food waste and loss have been receiving increased attention in the past 

decade, especially after the 2007–2008 food crisis which rekindled the debate 

surrounding the global availability of food and its impact on achieving a sustainable 

future. While several studies have evaluated the quantities of wasted or lost food, the 

application of the results for comparative analysis and development of intervention 

measures was limited in some cases because of the difficulty in conceptualising the 
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terms “food waste” and “food loss”, which have been used interchangeably in several 

studies (Gustavsson et al., 2011; Oelofse et al., 2013; Oelofse, 2019; Szymkowiak et 

al., 2022). The terminology for food waste is a little bit more complex than what is 

portrayed by the term. Additionally, the use of the term “food wastage” in literature 

which is defined as “any food lost by deterioration or waste” seems to encompass both 

food loss and food waste, therefore adding another layer of complexity. Consequently, 

before expanding on the discussions on food waste and loss as employed in this study, 

it is important to define these terms and provide their meanings as used in this 

research.  

 

Buzby et al. (2014) stated that food waste is a component of food loss that occurs 

when edible food goes unconsumed. According to this definition, food loss is defined 

as “the amount of edible food, postharvest, that is available for human consumption 

but is not consumed for any reason such as cooking loss and natural shrinkage (e.g., 

moisture loss); loss from mould, pests, or inadequate climate control; and plate waste”. 

According to Szulecka et al. (2019, p. 257), food waste can be observed at different 

stages of the supply value chain and “can be edible and non-edible, avoidable, 

possibly avoidable and unavoidable.”   

 

The Food Use for Social Innovation by Optimising Waste Prevention Strategies EU 

(FUSIONS EU) Project defined food waste using a definition that expands beyond the 

description by Buzby et al. (2014).  While there is an emphasis on the edible part of 

the food in the definition by Buzby et al. (2014), according to Östergren et al. (2014), 

the FUSIONS EU definition of food waste as any food, including the inedible parts of 

food that is removed from the FSC to be disposed or recovered. 

 

The FAO attempted to harmonise and systematise the definitions of these two terms 

through a definitional framework that categorised food loss and food waste differently 

depending on where in the value chain the food is wasted or lost. The FSC and its 

distribution channels in the supply and value chain are illustrated in Figure 2.1 below, 

which also depicts the various system boundaries and important components of the 

supply chain (Gustavsson et al., 2011; Helmold, 2022).  
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Primary Production: This consists of agricultural production and post-harvest 

handling and storage. At this stage, food is lost in the field, during harvesting or in 

abattoirs, storage or during transportation to processing plants.  

 

Processing and Packaging: This is where the food is processed and packed before 

being sent to the consumers. The inedible part of the food is removed, and also food 

not meeting specifications is eliminated, therefore making up the bulk of the food 

wastage in this stage (Parfitt et al., 2021). 

 

Distribution: The distribution phase includes the transportation of processed food to 

the market, and the processes in the market system, such as the wholesale and retail 

sectors. The bulk of the waste in this stage includes packaging damage or spoilage, 

damage during transport or non-appropriate transport systems, expired food, prepared 

food wastes and inedible food preparation waste (Helmold, 2022).  

 

 

Figure 2.1: Five main phases and respective role-players within distribution channels 

of the food supply chain. Source: Helmold (2022) 
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Consumption: This includes waste in the household and in the hospitality industry. 

The generation of food waste at this level includes food that is discarded due to quality 

issues or spoiled, leftovers or inedible preparation food wastes and is influenced by 

several interconnected factors such as the socio-demographic characters of the 

household, consumption behaviour and food patterns (Alvarez et al., 2020).  

 

Based on this FSC model, and according to the FAO (2014) definition, food waste 

refers to the waste or loss at the consumer level and in retail stores as illustrated in 

Figure 2.1. On the other hand, when food is wasted or lost during the production, 

storage, processing, and distribution phases of the supply chain, it is referred to as 

food loss (FAO, 2014). However, this definition also presents other challenges since 

the losses in the distribution phase are classified as food loss (FAO, 2014), as opposed 

to the conceptual models by Ishangulyyev et al. (2019) and van der Werf and Gilliland 

(2017), where the distribution phase is part of food waste category. In other studies, 

however, several authors examining food waste reported on food waste which is 

inclusive of both what is referred to as food losses and food waste (Gustavsson et al., 

2011; Oelofse et al., 2013; Oelofse, 2019; Szymkowiak et al., 2022) as defined in the 

FAO report (FAO, 2014). Also as is highlighted in the FSC in Figure 2.1, retail is part 

of the distribution phase of the food items and is therefore sometimes quantified and 

reported together with wastage from the whole of the distribution phase, which would 

mean classifying what is regarded as food loss and food waste according to the FAO 

definition (Oelofse et al., 2013; Oelofse, 2019). For instance, a definition by 

Szymkowiak et al. (2022) suggested that food waste includes any food disposed of by 

the FSC, including food production, distribution, and consumption.  

 

Irrespective of the differences in terminology, both food loss and food waste refer to 

"decreased food volume" in the supply chain which has severe impacts on food 

security around the world (Møller et al., 2014). This study is situated in the distribution 

phase of the FSC. Its definition of food waste is consistent with a definition by Dora et 

al. (2021) who highlighted that food losses mainly occur in the upstream supply chain 

such as during production, post-harvesting, and processing while food waste occurs 

when food that was originally produced for human consumption is either removed 

wastefully or is not consumed by humans. This includes food wasted during 

transportation after the processing stage. It should be noted, however, that while the 
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study classifies all the losses in the distribution phase as being part of food waste in 

the FSC, the data used in this study are limited to those reported by the distributor 

which consists mainly of food returns from the retailers, which is food labelled as store 

damages, expired food, damage during transportation, spoilage, and others. Food 

waste in the company’s depot before shipment is not included in the study. 

 

As indicated in Table 1.1, the average supply of food in tonnage in the Republic of 

South Africa between 2014 and 2018 was 22 620.39 in 2014, 22 268.67 in 2015, 22 

518.14 in 2016, 22 915.99 in 2017 and 23 164.99 in 2018 with a total average of 22 

783.84, with almost half of that supply going to waste as slightly above 10 332.77 tons 

(CSIR, 2021).   This suggests that almost 45% of food waste generation occurs across 

the food supply and value chain and of the 10 332.77 tons of waste, this implies that 

4,494.75 tons is chilled and frozen food waste (CSIR, 2021).  

 

As indicated in Table 2.1, from 2014 to 2018, the averaged distribution and storage 

losses for cereals makes up 5,8% of waste, 18.3% for fruits and vegetables while 

meat, fish and seafood’s recorded 0% losses. These are commodities within the frozen 

and chilled foods in the supply and value chain and this implies that losses are incurred 

at other stages of the supply and value chain (CSRI, 2021).  

 

Table 2.1: Average annual losses during transport and storage in South Africa. 

Source: FAOSTAT (2021) as cited in CSIR Technical Report on Food Waste (2021) 

Losses during transport and storage ('000 tons) 

 2014 2015 2016 2017 2018 
Avg. loss (/000 

tons) 

Avg. 

loss (%) 

Cereals 601 433 380 867 672 590,6 5,8 

Roots and Tubers 170 188 163 186 187 178,8 9,8 

Oilseed and Pulses 117 107 101 127 132 116,8 38,4 

Fruit and Vegetables 674 709 650 690 688 682,2 18,3 

Meat 0 0 0 0 0 0 0 

Fish and Seafood 0 0 0 0 0 0 0 

Milk 0 0 0 9 0 0 0 
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Meat, fish, seafood and milk do not record any losses during transportation and 

storage this is due to these products often undergo preservation methods such as 

refrigeration, freezing, or packaging techniques that extend their shelf life and maintain 

their quality during transport and storage. Also, Meat, fish, and milk are perishable 

products with high demand and quick turnover rates in store. This means that they are 

often transported and sold rapidly, reducing the likelihood of spoilage during storage 

(Gillespie, Pacheco, et al., 2023). 

 

The retail sector arguably is committed to food rescue and donations, but consumers 

revert to feeding pets, home composting or disposal of the waste into the municipal 

bin (Ramakhwatho, 2016). Implementation of waste prevention strategies are 

contained in the Food Waste Prevention and Management Guideline for South Africa 

(DEFF, 2021; CSIR, 2021, Trento et al., 2021). 

 

2.2.1. Environmental and Socioeconomic impacts of frozen and chilled food waste 

generation. 

Food waste has multiple impacts including environmental, economic, and social. Of 

these various impacts, the environmental and economic impacts are the most 

significant because of their effect on the life of consumers. These are discussed in the 

sections below. Over and above the losses indicated in Table 2.1, frozen and chilled 

food waste or loss is associated with several significant economic, social, ethical, and 

environmental impacts due to the excessive consumption of natural resources and 

greenhouse gas (GHG) emissions, both driven by population growth and urbanisation 

(Oelofse, 2021).  

 

2.2.1.1. Environmental Impacts 

According to the United Nations Environmental Program (UNEP) food waste index 

report from 2021 (UNEP, 2021), up to 10% of global GHG emissions are attributed to 

unconsumed food. Not unexpectedly, the carbon footprint of wasted food is reportedly 

3.3 gigatons of CO2 (Hudson & Messa, 2019). This is driven by the use of food waste 

disposal methods which contribute to the production of GHG emissions especially in 

developing and poor countries where most of the frozen and chilled food waste ends 
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up in landfills. The largest user of water resources is agriculture, which accounts for 

over 90% of the total water footprint (Aschemann-Witzel et al., 2015). Thus, water and 

energy costs mean that food waste is also very costly to the economy and the 

environment. Given that GHG are produced at every point in the chain of food 

production, the especially high GHG levels in the production, processing, and 

distribution phases result from the use of energy and the fact that a third of that food 

is wasted (Scholz et al., 2015). In addition to the production of GHG, food waste 

consumes 20% of freshwater, fertiliser, cropland, and landfill space (Buzby, 2022).  

The global warming impact of avoidable food waste was quantified between 2000 and 

3600 kg CO2-eq.t-1 (Tonini et al., 2018). For example, waste beef and pork emit 4% 

of carbon dioxide, making them one of the largest food categories contributing to 

environmental impacts (FAO, 2013). Direct or indirect emissions from food waste are 

affecting the environment food waste also has massive effects on the global economy. 

Food losses lead to four main impacts: land use, depletion of water resources, 

biodiversity loss, and climate change (Costello et al., 2016). Biodiversity is suffering 

from food wastage in the sense that the present number of losses within the whole 

production and distribution chains has led to a rise in land conversion to arable land 

due to deforestation, whereby there is a change in land use (FAO, 2013). This leads 

to further losses in wildlife, namely insects and mammals (FAO, 2013). Energy, fuel, 

and water used to grow food that might not be consumed also have an impact on food 

waste. The largest user of water resources and one that was namely agriculture, 

accounts for over 90% of the total water footprint. (Aschemann-Witzel et al., 2015). 

Gibson (2016) claims that the water footprint also includes virtual water, which is the 

water used for treatment, production, and consumption. Therefore, all forms of water, 

direct or indirect, are considered.  

 

According to the FAO (2013), the only use of water in the production of food waste 

occurs during the agricultural process. The Ecological Footprint is a metric used to 

assess how a specific population's consumption has an impact on the environment. 

Nearly 1 billion, 400,000 hectares, or nearly 30% of the world's agricultural land, is 

taken up by food that is produced but not consumed (Hudson & Messa, 2015). Food 

waste also contributes to climate change. Whether there are food losses or not, food 

production uses fossil fuels across its supply chain, namely in mechanical harvesting 

and transportation activities. When food waste is sent to landfills, it contributes to 
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greenhouse gas emissions. Food loss and waste have many negative economic and 

environmental impacts. Economically, they signify a wasted investment that can 

reduce farmers’ incomes and increase consumers’ expenses. Environmentally, food 

loss and waste impose a host of impacts, including greenhouse gas emissions and 

unproductively used water and land, which in turn can lead to diminished natural 

ecosystems and the services they provide (Djekic et al., 2019). Scherhaufer et al. 

(2018) analysed three major environmental potentials related to food waste throughout 

the entire food chain: GWP, AP and EP.  

 

Their results show that the highest impacts occur in the production stage, pointing out, 

that the consumer stage comprising food consumption and food waste disposal 

contributes to up to 15% of overall environmental impacts (Scherhaufer et al., 2018). 

Food losses and food waste are huge environmental burdens. Lost and wasted food 

means a loss of all the resources needed to produce it, such as water, land, energy, 

and more. All wasted food generates between 8% and 10% of the world's total man-

made greenhouse gas (GHG) emissions, which produce climate changes such as 

floods, droughts and heat. In comparison, the global aviation industry produces 2-3% 

of greenhouse gases. This use of natural resources drives up costs, drives up food 

prices, and is debilitating (Schneider & Eriksson, 2020). 

 

In addition, the food cold chain has implications for the global climate and the 

environment.  Thus, poor refrigeration resulting from leaks can contribute to carbon 

gas emissions. The International Institute of Refrigeration reports that emissions from 

food loss and waste due to lack of refrigeration totalled an estimated 1 gigaton of CO2 

in 2017. This is especially important given that, to achieve the ambitious Paris 

Agreement target of keeping the global temperature rise below 1.5°C, global CO2 

emissions will need to be reduced to net zero by mid-century (UNEP, 2021). Thus, 

international cooperation in this field is fundamental.  

 

Mechanical refrigeration equipment uses electricity to operate. By one estimate, 

refrigeration in supermarkets accounts for up to 4% of the total electricity use in 

developed countries (Environmental Investigation Agency (EIA), 2021). Producing this 

electricity releases CO2-equivalent emissions and contributes to global warming, 

especially if the electricity is generated from carbon-intensive fossil fuel sources (Liang 
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et al., 2022).  In total, around 80% of the greenhouse gas emissions from refrigeration, 

air-conditioning and heat pump systems is associated with indirect emissions from 

energy use, whereas the remaining 20% is associated with direct emissions from 

refrigerant use (Ozone Secretariat, 2021). Available data suggest that, altogether, food 

cold chain equipment contributed 261 million tons of CO2-equivalent emissions in 2017 

(International Institute of Refrigeration [IIF/IIR], 2021). If this is added to the emissions 

from food loss and waste due to a lack of refrigeration (an estimated 1,004 million tons 

of CO2-equivalent), then the combined total greenhouse gas emissions associated 

with the global food cold chain total an estimated 1,265 million tons of CO2-equivalent 

emissions, or around 4% of total global greenhouse gas emissions (International 

Institute of Refrigeration [IIF/IIR], 2021). However, more data are needed to accurately 

estimate greenhouse gas emissions from the food cold chain.  

 

In transportation and logistics, many forms of road transport already emit high levels 

of airborne pollutants such as sulphur oxides, nitrogen oxides and particulate matter, 

often exceeding limits set by the World Health Organization. Refrigeration units add to 

this impact: by one estimate, a trailered transport refrigeration unit can emit 6 times as 

much nitrogen oxide and 29 times as much particulate matter as the modern Euro VI 

truck propulsion engine that pulls it (Dung et al., 2015). Yet regulations and standards 

for transport refrigeration units are often underdeveloped or not well applied 

(Lehtokunnas & Pyyhtinen, 2022).  

 

In general, data on the wide-ranging environmental impacts of cold chain activities 

remain scarce. In particular, adoption of the Kigali Amendment provides a trigger to 

enhance global action on climate-friendly cold chains, as demonstrated at the 31st 

Meeting of the Parties of the Montreal Protocol on November 2019 where more than 

80 parties voluntarily joined the Rome Declaration on the contribution of the Montreal 

Protocol to sustainable cold chain development for food waste reduction (WRI, 2019). 

The Declaration, launched as a joint initiative by Italy, the UNEP Ozone Secretariat 

and the FAO, aims to strengthen cooperation at all levels between relevant 

stakeholders to exchange knowledge and promote innovation of energy-efficient 

solutions and technologies (UNEP, 2021).  Reducing non-CO2 emissions, including 

refrigerants used in cold chain technologies, is key to achieving the Paris Agreement 

targets, as highlighted in the latest mitigation report from the Intergovernmental Panel 
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on Climate Change (IPCC). Adherence to these agreements will mean a reduction in 

both cold and chilled food waste generation and carbon emissions.  

 

As the global mean temperature continues to rise, projections point to increases in the 

intensity and frequency of heat extremes, including heatwaves (Scafetta, 2023). As of 

2021, 110 both developed and developing countries have committed to reducing their 

cooling emissions in either their enhanced Nationally Determined Contributions 

(NDCs) or long-term climate plans under the Paris Agreement. This is up from only 6 

countries that included cooling in their NDCs in 2015 (GCCA, 2022). The international 

community has also recognized the role of cold chains in food systems in the Rome 

Declaration on the Contribution of the Montreal Protocol to Food Loss Reduction 

through Sustainable Cold Chain Management, and in a 2019 UN Environment 

Assembly resolution (Ozone Secretariat, 2021). The Rome Declaration stresses the 

importance of pursuing national action and international cooperation to promote the 

development of the cold chain, including sustainable and environmentally friendly 

refrigeration to reduce food loss.  

 

2.2.1.2. Social Impacts 

The generation of chilled and frozen food waste, particularly from a volume disposed 

point of view, is in stark contrast to the millions of South Africans and other people 

around the world who are suffering from chronic hunger. According to Martin-Rios et 

al. (2018), up to 842 million people are affected by severe food shortages globally. 

Food that contributes to food waste includes 45% of all fruits and vegetables, 35% of 

fish and seafood, 30% of cereals, 20% of dairy products and 20% of meat. This implies 

that even at the global level chilled and frozen waste accounts for nearly a half of the 

total food loss and waste - the figure for South Africa is estimated at 46.5%. This 

means that almost half of the global food that goes to waste is chilled and frozen (de 

Bruin et al., 2021).   

 

Retailers provide a significant influence on the upstream and downstream handling of 

food because of their position in the food chain. The main types of frozen and chilled 

food waste at retail and distribution levels are recalled products, damaged food, 

spoilage, unsold stock, and short-dated products. Some of the main reasons for 
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making an item unsellable include delays in delivery; overstocking so that a regular 

replenishment of stocks leads customers to choose the newest products; a poor 

demand forecast those results in overstocking; an expired shelf-life past the best-

before date or use-by date, and visual defects or damage to the packaging 

(Lehtokunnas & Pyyhtinen, 2022; de Bruin et al., 2021).  

 

Social impacts are consequences of an action or event, while environmental impacts 

pertain to the changes or effects on the natural environment caused by human 

activities. Both types of impacts are crucial considerations when evaluating the overall 

sustainability and consequences of various actions, policies, or events (Wang et al., 

2020). The amount of food wasted globally does not justify the extent of food 

insecurity. An estimated 14 million people in South Africa go to bed hungry, and about 

40% of the food that is produced is wasted (IOL Reporter, 2021). Despite the fact that 

South Africa's constitution guarantees access to food and adequate nutrition, food 

insecurity, hunger, and various forms of malnutrition continue to be problematic (WWF, 

2019). In Africa, the malnutrition rate is around 20%, although significant progress has 

been made in the fight against hunger. This figure is alarming because it is significantly 

higher than the 10% global average (FAO, 2020). Food security would be improved 

by the food supply chain operating more efficiently and wasting less food. It is 

necessary to make efforts to comprehend the underlying causes of food waste in order 

to make this a reality (Irani et al., 2018). Sustainable food systems must also contend 

with the environment's changing climate. The effects of climate change will make it 

challenging to continue producing the same amount of food in the future. To feed a 

growing population by 2050, it is anticipated that global food production will double.  

Concerns exist regarding South Africa's capacity to accommodate the country's 

anticipated 73 million population increase by 2050 (WWF, 2017). 

 

Chilled and frozen food waste generation can be appreciated in terms of a significant 

socio-economic loss for various stakeholders, including producers, retailers, and 

consumers in the food supply and value chain. Included are financial losses in 

businesses, and household food insecurity and hunger affecting livelihoods and social 

subsistence and nutritional needs of vulnerable populations.  The current production 

of food is sufficient to feed the world population twice (WFP, 2018). At the same time, 

roughly one in nine people worldwide suffer from hunger (FAO, 2018). It is clear that 
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a profound change in the food system is needed to nourish the 800+ million people 

that suffer from undernourishment to ensure the health of the planet. The real cost of 

food waste is not only paid for by nature, but also by people. The social impact of 

malfunctioning food systems cannot be underestimated, particularly when over 30% 

of the worldwide production of food is wasted (World Bank, 2020) while at the same 

time one in nine people does not have access to sufficient nutritious food. The global 

population is expected to grow by 2.3 billion people by 2050 to a total of almost ten 

billion people. Thus, either food production should increase by 56% to feed all those 

people or can reduce our food waste and not have to increase our food production at 

all (Aragie et al., 2018). On the macro-level, plans are made to reach targets to reduce 

food waste and nudge consumers’ behaviour in the right direction, such as 

streamlining expiration labels and eliminating the use of trays in cafeterias 

(Ranghanatan et al., 2018). Optimization of expiration labels and removal of trays in 

cafeterias have proven to be efficacious approaches for mitigating food waste. By 

furnishing lucid and uniform expiration labels that enhance consumers' 

comprehension of food freshness and safety, the aforementioned strategies facilitate 

a reduction in the premature disposal of food resulting from misinterpretation of date 

labels. The optimization of expiration date labelling serves to curtail unnecessary 

wastage and engender a propensity among consumers to utilize products prior to their 

designated expiration date (Stephan, 2021). As indicated in Figure 2.2, a big share of 

the waste, however, still happens on the micro-level - within households. 

 

Figure 2.2: Relative food waste per country or region at the consumer level. Source: 

FAO (2017) 
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The information in Figure 2.2 for consumer food waste per capita are based on data 

from the report ‘Global Food Losses and Food Waste’ (FAO, 2017).  Globally, 

consumer food waste amounts to roughly 350 million tons which equates to about 50 

kgs per person or 10% of total food supply (Gustavsson et al., 2011). If such food was 

equitably distributed, the world would not have people going to bed without a meal. 

While food waste and poor nutrition are global issues, they hit close to home in South 

Africa. These trends signify that although Africa and particularly sub-Saharan Africa 

has huge amounts of food loss and waste, these losses are relatively low at the 

consumer level. This might be attributed to various reasons such as there being a 

relatively reduced food production in Africa compared to developed countries, reduced 

knowledge of processing and poor or inadequate storage facilities, accounting for an 

estimated total of 45% of food loss (Martin-Rios et al., 2018) 

 

When viewing the state of nutrition in South Africa, 43.6% of South African children 

are deficient in Vitamin A, which leads to a weakened immune system and thereby 

increasing the prevalence of illness, disease and blindness while 10% of South African 

children suffer from iron deficiency anaemia, a condition that can leave children feeling 

tired and weak (Sanders, 2017). According to a report by the University of the Western 

Cape’s School of Public Health indicated that on average IQs are being lowered 

because of this chronic under-nutrition, especially in early childhood. Adults who are 

on diets with inadequate nutrients are at higher risk of developing diabetes, heart 

disease and certain cancers (Sanders, 2017).  As the South African diet continues to 

shift towards one that is higher in processed foods and lower in fruit and vegetables, 

malnutrition will increase as well (FAO, 2018). Thus, reducing food waste in South 

Africa can improve the health and well-being of South Africans. 

 

2.2.1.3. Economic Impacts 

Food waste is not only bad for the environment, but it also costs consumers and 

businesses a loss of money and nutrients (Buzby et al., 2014). In the United States, 

people waste an average of more than 1,250 calories of food each day, which equates 

to more than 400 pounds of food per year (Spiker et al., 2017). This equates to an 

annual loss of up to USD 218 billion, or 1.3 % of the United States' gross domestic 

product (GDP) (Varese et al., 2022). The economic worth of wasted food is projected 
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to be 9.2 % of household spending or $1,800 a year for a family of four (Varese et al., 

2022). Food waste also adds to a rise in demand and food prices, making healthy food 

less accessible to those who are hungry. Based on the latest research, the majority of 

our diet consists of perishable foods, comprising dairy products, meat, fish, and fresh 

fruits and vegetables, which are known for their high nutrient content (Buzby et al., 

2014).  

 

In addition, the nutritional value of wasted food is estimated to be 33 grams of protein, 

5.9 grams of dietary fiber, 1.7 micrograms of vitamin D, 286 milligrams of calcium, and 

880 milligrams of potassium per person, each day (Spiker et al., 2017). This wasted 

food not only represents a loss of calories and vital nutrients that are necessary for 

sufficient nutrition but also reflects a rise in food prices and consumer expenses, 

reducing access to high-quality, nutritious foods and endangering global food security 

(Flanagan et al., 2019).  

 

In 2012, food waste cost South Africa about R61.5 billion annually, or 2.1 percent of 

the country's GNP at the time (Nahman & de Lange, 2013). About the R1,191.00 worth 

of food that a middle-class person consumed in a month in 2010 (and assuming an 

inflation rate increase of 42.5% over the subsequent six years, from 2010 to 2016), for 

every 5% of food waste that is recovered, an additional 195 000 people can be fed 

each year (Nahman & de Lange, 2013). Real economic growth averaged just 1.1% 

over the last decade, compared to the average South African population growth rate 

of 1.5% over the same period (STATS SA, 2019). Reducing food waste would result 

in economic benefits such as lower disposal costs, reduced overhead, labour costs, 

and tax benefits from donating food. For example, food waste affects pricing policies 

in developed countries, leaving those on minimum incomes who cannot afford to 

spend more on food at the greatest risk. The food price is also largely linked to 

environmental causes (Schneider & Eriksson, 2020). 

 

Finding the relationship between socioeconomic determinants and environmental 

degradation has wide implications for evaluation and formulation of policy design to 

improve environmental quality while the social factors responsible for environmental 

performance are required to be further explored (Tkáč et al., 2022). Part of the 

socioeconomic impact is economic loss where chilled and frozen food waste 
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represents a significant economic loss for various stakeholders, including producers, 

retailers, and consumers (Dreyer et al., 2019). Wasted food translates into financial 

losses for businesses and households, impacting profitability and disposable income. 

The management and disposal of chilled and frozen food waste incur additional costs 

for businesses and municipalities. These costs include waste collection, 

transportation, landfill fees, and waste management infrastructure investments. 

Ultimately, these expenses can burden consumers and taxpayers (Aragie et al., 2018).  

Chilled and frozen food waste generation represents lost opportunities to address food 

insecurity and hunger (Berry, 2020). By reducing food waste particularly chilled and 

frozen generation, more resources could be directed towards meeting the nutritional 

needs of vulnerable populations. Part of the environmental impact, the decomposition 

of chilled and frozen food waste in landfills produces methane, a potent greenhouse 

gas that contributes to climate change. Additionally, the energy-intensive processes 

involved in food production, refrigeration, and transportation also contribute to carbon 

emissions and exacerbate climate change (Bessa et al., 2021). The disposal of chilled 

and frozen food waste requires waste management systems, such as landfills or 

incinerators, which can have negative environmental impacts. Improper disposal or 

inadequate waste management can lead to pollution of soil, water, and air, affecting 

ecosystems and human health. Addressing these socioeconomic and environmental 

impacts requires comprehensive strategies such as improved supply chain 

management, better inventory control, consumer education and awareness, 

innovative food waste reduction initiatives, investment in sustainable infrastructure, 

and policy interventions that promote responsible food consumption and waste 

management practices (Tkáč et al., 2022). 

 

2.3. Global challenges and problems of frozen and chilled food waste 

generation 

Globally, the demand for food has increased along with an increase in the population 

(Benyam et al., 2021). Unfortunately, with the rise in demand for food, food production 

has increased along with a concomitant increase in associated food waste so that 

almost one-third of all food produced for human consumption is lost or wasted each 

year (Beega, 2021). Food waste generation and chilled and frozen food waste in 
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particular around the world brings into perspective some very serious issues that 

should be addressed:  

• if food waste including chilled and frozen food waste is reduced, it increases 

food availability and boosts food security around the world especially given over 

800 million facing hunger every day (Buzby, 2022). 

• it draws attention to the significant loss of resources (natural and artificial) used 

in food production to end-stage consumption, which could be used to satisfy 

other needs (Gustavsson et al., 2011). 

• frozen and chilled food waste has unfavourable externalities that influence the 

environment which includes GHG emission, fertiliser runoff, pesticide leaching, 

soil erosion, odours, larval infestation and water pollution from animal waste 

and leaching landfills, which can affect groundwater aquifers, streams, rivers, 

and coastal watersheds (Hudson & Messa, 2019).  

• wasting perfectly good edible food is morally wrong (Hannah, 2019). 

 

2.3.1. Developed vs. underdeveloped countries 

According to van der Werf and Gilliland (2017), frozen and chilled food waste or loss 

is much more prevalent in developed countries where stringent food quality measures 

are in place. According to an analysis of worldwide food waste by Gustavsson et al. 

(2011), the authors noted that while the proportion of original output that is wasted is 

comparable in industrialized and developing nations, food waste per person in Europe 

and North America was far higher than in African countries south of the Sahara or in 

Southeast Asia (Figure 2.3). The study revealed that low-income nations encounter 

higher levels of early-stage food waste primarily due to inadequate infrastructure and 

technology, whereas industrialized nations tend to face greater late-stage food waste 

issues (Gustavsson et al., 2011; Scholz et al., 2015).  

 

According to Rodrigues et al. (2021), the UK, which wastes 14.3 million tons of food 

annually, is the most wasteful of the EU's 27 member nations, according to EU-27 

statistics that were released by the Independent in December 2015 (Ribeiro et al., 

2022). In the UK alone, where 8.4 million people cannot afford a meal, approximately 

£13 billion worth of food is wasted annually (Rodrigues et al., 2021). Government and 
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non-governmental organizations have committed to reducing food waste to lessen the 

environmental impacts associated with food production.  

 

Figure 2.3: Worldwide generation of food waste in developed and developing 

countries (Paritosh et al., 2017) 

 

These campaigns were created in response to growing worries about the industrialized 

food systems' high levels of waste, the anticipated significant increase in global food 

consumption, and the close connection between agricultural production and 

environmental effects (FAO, 2013). 

 

2.4. Frozen and chilled food waste generation in South Africa 

The magnitude of chilled and frozen food waste generated in the food supply chain of 

developing nations like South Africa and the factors contributing to it are little 

understood du Toit, 2018). The CSIR found that between 9 and 10 million tons of food 

were lost in South Africa every year representing 30% of South African agricultural 

production. This research concluded that most (95.9%) of the food losses in South 

Africa occurred before reaching the consumers (Figure 2.4). The study's estimates 

were based on the scant information available about SA's population, food production, 

and supply chain in 2007 (Oelofse & Nahman, 2013). 
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Figure 2.4: Food waste in South Africa. Source: Oelofse and Nahman (2013) 

 

The latest study by the same authors (Oelofse et al., 2021) showed a much-increased 

contribution of food waste by consumers as indicated by the reduction from 95% 

reported in 2013 to almost 82% of food losses and waste occurring before the food 

even reached South African consumers. As highlighted earlier, nearly 50% of supply 

chain activities still take place in the processing and packaging stage, while only 6% 

take place in the distribution stage. Because of their market prices, meat and seafood 

accounted for up to 41% of all food waste costs therefore interventions should target 

all phases of the value chains for meat, fruit, and vegetables, with the focus on the 

processing and packaging phases (Nahman & de Lange, 2013).  

 

According to estimates, by manufacturing food that is not consumed, South Africa 

wastes enough energy annually to power the city of Johannesburg for almost 16 

weeks (WWF, 2023). Likewise, for South Africa, the world's 30th driest nation, the 

squandered embedded water associated with food production would fill almost 600 

000 Olympic swimming pools. Nearly 90% of the garbage produced in South Africa is 

dumped in landfills, where the food waste contributes to the generation of methane 
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gas and carbon dioxide. There is a potential to reverse the extreme food insecurity 

that large segments of the population experience if food loss and waste was 

successfully reduced (de Lange & Nahman, 2015). In 2017, the CSIR projected that 

food waste, or food unfit for human consumption, costs the South African economy 

more than R61 billion every year. Remarkably, this waste estimate represents 2.1% 

of the nation's Gross Domestic Product (Oelofse et al., 2019).  

 

Table 2.2 compares the amount of food wasted globally to that wasted in South Africa. 

Food waste is mostly caused in underdeveloped nations like South Africa by financial, 

managerial, and technical constraints in harvesting practices, storage, and cooling 

facilities (exacerbated by challenging weather conditions), infrastructure, packaging, 

and marketing systems. In addition, a lack of backing from the government and limited 

government action are also one of the major problems driving food waste out of control 

in developing countries such as South Africa (Mateboho & Chenene, 2020). According 

to Dora et al. (2021), the level of food wastage in the food supply chain (FSC), and the 

overall contribution of the different phases of the FSC on the total quantity of food 

waste or loss is influenced by several factors including a lack of connectivity and 

coordination across tasks within the FSC, infrastructure limitations, climate and 

environmental factors, the grading for quality or safety standards as well as the 

customers' choices on which products to purchase and whether to consume or discard 

the food after purchase (Hodges et al., 2011).  

 

In a developing country such as South Africa, the challenge of infrastructure limitations 

could be a major issue. According to an FAO report, developing countries such as 

South Africa are predicted to experience an increase in food waste due to anticipated 

changes in their food systems resulting from increased urbanization, supermarket 

chain development, and dietary and lifestyle modifications (FAO, 2013). 
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Table 2.2: Comparison of South African and global food wastage. Source: DEFF and 

CSIR (2021) 

Indicator Global South Africa 

Edible portion of 

food waste 
1.3 billion tons per year 10 million tons per year 

Consumer food 

waste 

95–115 kg per person per year for 

Europe and North America. 

South/Southeast Asia and Sub-Saharan 

Africa = 6–11 kg per person per year. 

Every week, households 

produce 6 kg on average. In 

Ekurhuleni, people dispose of 8 

kg of food waste per person 

annually, compared to 12 kg 

per person in Johannesburg. 

Cost 

R37.57 trillion (1 USD = 14.45 ZAR) 

(Jain et al., 2018). Environmental effects 

such as pesticide exposure, water use, 

greenhouse gas emissions, biodiversity 

loss, and soil erosion account for about 

R14.45 trillion (1 USD = 14.45 ZAR) of 

this cost. 

R75 billion, or 2.2 % of the 

country's GDP (de Lange & 

Nahman, 2015). The 

opportunity cost is R71.4 

billion, of which R3.6 billion is 

for disposal and externalities 

(social and environmental 

costs). 

Climate Change 

13.6% of the world's emissions from fuel 

combustion are represented by 4.4GT 

CO2 Equivalents. There are 2.8–4.14 

tons of CO2 emission equivalents per ton 

of wasted food.  

Food waste contributed about 

0,04 Gigatons of CO2 

equivalents in 2010, or 7.6% of 

South Africa's overall 

greenhouse gas emissions. 

Water 

The blue water footprint of the world's 

food waste in 2007 exceeded a volume 

of 250 km3 was. This exceeds the blue 

water footprint account for any nation at 

the national level.  

The food that was wasted in 

South Africa in 2012 required 

1.7 km3 of water to produce. 

This is equivalent to 680,000 

Olympic-sized swimming pools,  

 

2.5. Drivers of food waste in the food retail industry in South Africa. 

Although the percentage of food waste at the retail level is only 5% of the total, there 

are several reasons why it is important to work on food waste in the retail industry. 

Retail stores collect products from different food manufacturers and suppliers and 

distribute them to consumers (Parfitt et al., 2021). Not all retailers produce the same 

amount of waste. Some studies have found that smaller stores have higher relative 

levels of waste than larger ones (Ali & Bharadwaj, 2014). Through this interaction 
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between stakeholders and consumers upstream in the supply chain, retailers have 

immense potential to impact most of the FSC and reduce food waste (Cole-Hamilton, 

2023).  

 

As highlighted in Table 2.3, there are many causes of food waste at the retail phase, 

but three main sources can be identified (Teller et al., 2018): 

• Consumer in-store behaviour and consumer demand.  

• Store management, i.e., replenishment and assortment decisions.  

• Product shelf life. 

 

The bulk of food waste is generated in the retail industry for a variety of reasons 

including spoilage, breakage of refrigerators and freezers, use-by dates, and non-

compliance with food standards, to name a few (WRAP, 2013). However, it could be 

argued that large supermarket chains support high-energy-demanding activities like 

industrial farming, overfishing, and global sourcing, which all harm the planetary 

boundaries, and thereby facilitate mass consumption and are indirectly related to the 

depletion of natural capital (Ramanathan et al., 2014). The indices of sustainability 

differ for each retailer, but among the biggest South African grocery shops, sourcing, 

CO2 emissions, energy use, and food and packaging waste are all prominent (Ahi & 

Searcy, 2015). To offset food waste, shops offer discounts and sell food products to 

consumers before they expire and must be discarded. Food discounting, on the other 

hand, only makes up 0.75% of the revenue loss of 4% (Weber et al., 2011). In 

industrialized markets, food waste at retail establishments is a bigger concern than in 

underdeveloped countries.  

 

In mature markets, consumers' demand for consistent availability and a wide range of 

options in retail outlets leads to excess supply and, as a result, increased food waste. 

There is a complex moral and social debate between consumers who demand choice 

and businesses who provide it, yet the environmental and economic consequences 

are far more quantifiable (Weber & Herrlein, 2012). 
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Table 2.3: Drivers of distribution food wastage. Source: DEFF and CSIR (2021) 

 

Retailers and wholesalers in the United Kingdom produce approximately 1.7 million 

tons of food waste each year. Due to the high expense and difficulty of distributing this 

food, more than half of it ends up in landfills. Retail stores, restaurants, and 

convenience stores in the United Kingdom waste 27 million tons of food each year 

Driver Cause Result 

Distribution system 

Long distances travelled.  

Sub-optimal logistics. 

Uneven road surfaces. 

Road accidents. 

Reduced shelf life. 

Product discard. 

Date labels 

Food not sold on time. 

Food items not used in time. 

Poor stock rotation in-

store/depot. 

Donations. 

Discarded. 

Ordering systems 
Over delivery. 

Over ordered. 

Donations. 

Discarded. 

Packaging Packaging failures. Discarded. 

Product recalls 
Food safety concerns. 

Compromised quality. 
Condemnation. 

Quality specifications 
The product was rejected for 

being below quality. 

Donations. 

Discarded. 

Cold chain failures 

Fridges and freezers not 

operating at optimum 

temperatures. 

Power outages.  

Consumers moving stock out 

of the cold chain areas. 

Condemnation. 

Retail over-stocking 
Company policies always 

require full shelves. 

Donations. 

Discarded. 

Failure to distribute edible 

surplus 

Reputational concerns. 

Strict liability. 

Logistical challenges for 

redistribution. 

Condemnation. 

Discarded. 
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amounting to €28.6 billion ($41.9 billion) in waste. Retailers are caught in a tricky 

situation as they do not want to incur the costs and social stigma associated with food 

waste, but they also want to keep their shelves stocked. An easy option would be to 

participate in food donation programs and give away any leftover food at the end of 

each day. Unfortunately, the expenditures involved, as well as the inspection that food 

must undergo before being resold or given away, make this very difficult for shops 

(Facchini et al., 2018).  

 

Such plans also ignore the environmental consequences of excessive food production. 

Retailers, of course, want to alleviate the financial burden of food waste, but they also 

want to make the best social judgments possible (Beega, 2021). Retail establishments 

serve as a bridge between producers and customers and are strongly related to other 

FSC stages. For instance, Gustavsson et al. (2011) pointed out that the food losses in 

the agricultural stage are caused by quality criteria set by merchants.  

 

Therefore, decisions made at the retail level may influence areas upstream or 

downstream in the FSC. Another factor to consider is high-quality food that is wasted 

at retail establishments (Scholz, 2013). According to Mena et al. (2014), the shelf life 

of products is increased and protected by packaging and, moreover, meat products 

need both primary and secondary packaging, so that the waste produced by these 

procedures needs to be disposed of properly to prevent bacterial contamination. Food 

waste is found along the whole supply chain, and the amount of food waste varies 

according to the kind of product and the conditions at each site. Generally speaking, 

roots and tubers, which are more robust and less prone to be broken during handling 

and transit, are less likely to be wasted than soft and green fruit and vegetables. Table 

2.4 below provides the estimated waste percentages for each commodity group at 

each stage of the sub-Saharan African food supply chain. The amount of food waste 

that is considered edible across the entire supply chain in South Africa is estimated to 

be 10.2 million tonnes annually. This can be divided into several categories, including 

20.7 million tonnes during agricultural production, 20.4 million tonnes during post-

harvest handling and storage, 20.6 million tonnes during processing and packaging, 2 

million tonnes during distribution, and 0.25% million tonnes during consumption 

compared to Table 1.2 indicated the quantities of food waste (in thousands of tons) at 

each stage of the value chain for South Africa. 
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Table 2.4: Estimated percentage waste by commodity group at each stage in the sub-

Saharan African supply chain.  Source: DEFF and CSIR (2021) 

Category 

Group 

Agricultural 

Production 

Post-harvest 

handling and 

storage 

Processing 

and 

packaging 

Distribution Consumer Total 

Cereals 6.0% 8.0% 3.5% 2.0% 1.0% 20.5% 

Roots and 

Tubers 
14.0% 18.0% 15.0% 5.0% 2.0% 54.0% 

Oil seeds & 

Pulses 
12.0% 8.0% 8.0% 2.0% 1.0% 31.0% 

Fruits and 

Vegetables 
10.0% 9.0% 25.0% 17.0% 5.0% 66.0% 

Meat 15.0% 0.7% 5.0% 7.0% 2.0% 29.7% 

Fish and 

Seafood 
5.7% 6.0% 9.0% 15.0% 2.0% 37.7% 

Milk 6.0% 11.0% 0.1% 10.0% 0.1% 27.2% 

 

With more sophisticated techniques used during harvesting and post-harvest 

processing and storage, there should be less waste in the early phases of the supply 

chain. However, the external considerations including road conditions, accessibility, 

and proximity can affect the distribution of waste. Wholesale markets, grocers, 

retailers, and fish markets are all part of the distribution stage of the supply chain. 

Within the South African context, this also includes street vendors and spaza shops 

(African Union Commission, 2018) 

 

Factors that contribute to food waste include market economies, resource limitations, 

laws, cultural differences, supply chains, and consumer behaviour that is organized 

into policies, systems, and practices (Parfitt et al., 2021). Thus, numerous factors in 

the supply chain and management choices made in the supply chain can be linked to 

the causes of food waste. In addition, these authors point out that it is necessary to 

distinguish not only the level of food waste in the supply chain but also the food 

category. This is due to the fact that these foods contain various biomaterials with 

various rates of degradation and various nutritional qualities. Food waste and supply 

chain concerns must therefore differentiate between perishable and non-perishable 

foods. Mena et al. (2011) conducted a root cause analysis and identified three groups, 

namely: mega-trends, natural constraints, and management causes that drive food 

waste within the supply chain. 
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2.6. General structure influencing food waste generation 

2.6.1. Megatrends influencing frozen food waste generation. 

Megatrends are broad or sector-specific trends that have an effect on the food waste 

issue. Parfitt et al. (2010) refined global trends and identified three interconnected 

trends that give the factors influencing food waste a general structure. One of the most 

significant megatrends is sustainability. Consumers are becoming more aware of their 

impact on the environment and are demanding sustainable practices from companies. 

This means that companies must find ways to reduce their carbon footprint and 

minimize waste. 

 

Urbanization and Shrinking Agricultural Markets – Expanded food supply chains 

are more necessary because of accelerating urbanization and population growth. 

Infrastructure upgrades for general transportation, roads, and marketing are 

necessary for the expansion of these food supply chains while minimizing food inflation 

(Oelofse & Nahman, 2013). Complex supply chains are impacting global food waste 

(Parfitt et al., 2010). 

 

Dietary changes – Due to rising disposable incomes, dietary habits are shifting in 

various communities from starch-based staples to more varied diets. Consumption of 

perishable foods like the Top 11 fruits and vegetables may increase as a result of 

dietary changes (Oelofse & Nahman, 2013). Increased demand for fresh produce and 

a wider selection within this category can lead to higher store inventory levels and food 

waste (Gustavsson et al., 2011; Parfitt et al., 2010). 

 

Globalization of trade – Increased food imports and exports could endanger 

domestic food production (Oelofse & Nahman, 2013). The complexity of the food 

supply chain is increasing as competition intensifies along with globalization of trade. 

These complex issues include increased transportation distances, longer food storage 

periods, and longer food shelf life, leading to food waste (Parfitt et al., 2010). Such 

factors can further be appreciated in global trade policies that regulate trade 

particularly between developed and underdeveloped countries (Soomro et al., 2021). 

Policies like the Economic Partnership Agreement (EPA) prioritize industries in favor 

of goods from industrialized countries in the North, which are often dumped into third-
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world countries. This practice has contributed to the decline of various sectors within 

industries such as agriculture, fisheries, and vegetable production, among others (van 

der Werf & Gilliland, 2017). Such factors lead to local produce stalling in preservation 

granaries leading them to spoil and being discarded. Other trade policies include the 

Generalised System of Preference where also developed countries will allow certain 

products at a stipulated quota and a fixed price to be imported into the world market 

and where the developed countries have a competitive advantage, they do not allow 

those goods to filter into their markets. Similarly, the Africa Growth and Opportunity 

Act follows the same pattern (Buthelezi, 2023).   

 

2.6.2. Natural constraints influencing frozen food waste generation. 

In general, the food supply chain and value chain both at the global and local level can 

be attributed to many factors. In the industrialised countries of the North, granaries of 

food go to waste while in the global South there are massive shortages in food supply. 

This has led to two separate worlds. A renowned scholar, Ul Haq stated that a poverty 

curtain descended across the face of the world making it two different worlds and two 

different planets. Former World Bank governor Robert McNamara calls it the North 

South divide. Regardless, the following variables have been found to be the main 

causes of food waste at the retail level of the food supply and value chain (Feyaerts 

et al., 2019): 

 

Food storage and display - To produce the illusion of abundance, which is thought 

to boost sales, retailers frequently overcrowd product displays (Gunders, 2021). In 

order to meet their daily needs, retailers must also have a large selection of goods and 

enough inventory. Overstocking, overcutting, and inefficient inventory rotation are 

caused by a combination of the fear of running out of stock for sale and harsh penalties 

for lost sales (Gunders, 2021) 

 

Ready-made food - Based on a worldwide trend of consumer convenience, 

convenience foods are becoming more and more popular. Although ready-to-eat foods 

are designed to use damaged or irregularly shaped products, they actually produce 

more scrap and waste as a result (Mena et al., 2011). 
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Consumer expectations for flawless cosmetics - Based on the quality of perishable 

foods, consumers frequently select certain retail establishments (Gunders, 2012). This 

trend forces retail groups to offer top-quality products with perfect shape, size and 

colour (Gustavsson et al., 2011). Due to this trend, most healthy foods are no longer 

produced solely for aesthetic purposes, which results in food waste at the supplier 

level of the food supply chain (Ahmed et al., 2021). 

 

Date Labels - Food that has passed its expiration date must often be taken off the 

shelves in accordance with the law. “Best before” and "Use by" dates are suggested 

by manufacturers at the best times for consumption but are not necessarily regulated 

(Gunders, 2012). Many foods are safe to eat past their sell-by or use-by dates, leading 

to the premature selection of easy-to-eat foods (Gunders, 2012; Gustavsson et al., 

2011; Mena et al., 2011). For the consumer, the placement of the date label and the 

actual date, as well as a larger font size that makes the text easier to read and find, 

can be crucial (Møller et al., 2014). 

 

Packing and packaging size - Food supply chains set minimum order quantities 

based on box size to simplify product ordering and delivery. Inflexibility in cartons and 

unit sizes can result in certain stores ordering more than expected (Gunders, 2012). 

In addition, this author suggests that bulk packaging of goods gives consumers more 

options for household consumption, which transfers waste to final consumers. 

 

Discarded Product - Gunders (2012) argued that food waste is more common at the 

end of promotions and the holiday season. High failure rates of newly launched 

products and packaging damaged during transportation can also lead to increased 

food waste (Abdel-Shafy & Mansour, 2018) 

 

Seasonality of produce - Perishables are affected by the natural environment. 

Certain products grow during certain seasons. An environment that is both hot and 

muggy can shorten product shelf life and increase food waste throughout the supply 

chain (Gunders, 2012; Gustavsson et al., 2011; Mena et al., 2011). 

 

Forecasting difficulties and poor ordering - Various forecasting methods are used 

in the food supply chain (Gunders, 2012). While other use more impromptu and ad 
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hoc techniques, some retail groups forecast and plan orders using a scientific 

approach. Due to the complexity and inherent inaccuracy of product demand 

forecasting, forecasting and orders are significant contributors to food waste (Falatouri 

et al., 2022) 

 

Promotions and price - According to published research, supply and demand 

fluctuations in the food supply chain can be influenced by pricing and promotional 

activities and mechanisms, which can result in food waste (Gunders, 2012). Accurate 

metrics and procedures are necessary for managing promotions – maximally thirteen. 

Promotions encourage customers to buy unusually large quantities of products, which 

increases domestic food waste. When purchasing in advance, there may be waste, 

particularly when the product has a limited shelf life (Le Borgne et al., 2018). 

 

2.6.3. Management practices of frozen food waste 

Performance measurement and management - According to research, 

administrators' main priorities are availability, cost, and efficiency (Gunders, 2012; 

Mena et al., 2011). All these variables have an impact on food waste, but the indicator 

itself is typically not a key performance indicator and may suffer at the expense of 

other performance indicators (Mena et al., 2011). Loannou et al., (2022) argued that 

measurement systems and rewards for supply chain managers encourage actions that 

lead to more effective supply chains.  

 

Quality management - Strict quality control procedures used by retail groups can 

result in product rejections at distributors and points of sale and even full product 

recalls. These failures have a direct negative impact on the supply chain. Fruits and 

vegetables are a category of fresh foods that come in a wide range of quality. Although 

it is crucial to keep an eye on product quality, businesses often place a higher priority 

on rigid quality control procedures and rules than the waste they generate (Mena et 

al., 2011). Gunders (2012) calls for a reassessment of qualitative and aesthetic 

specifications and various quality assurance measures to minimize waste in the supply 

chain. 
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Waste management policies - While some members of the supply chain have well-

defined waste management procedures and objectives, many do not have specific 

roles within the supply chain that focus on food waste (Mena et al., 2011). Data 

gathered indicate that various individuals and organizations within the supply chain 

manage waste in very different ways. If it is not monitored and measured throughout 

the supply chain, food waste may increase. From an economic standpoint as well as 

a viewpoint of food safety and sustainability, managing food waste is becoming more 

and more crucial for businesses (Fattibene et al., 2020). There needs to be a radical 

action plan to better manage food waste because the amount of food waste lost in 

supply chains has a significant financial and commercial impact. Managers can 

quantify the economic impact on revenue and emphasize the significance of the food 

waste problem by measuring the amount of food that is wasted (Aktas & Oledinma, 

2017, Toma et al., 2020). 

 

2.7. Consumer perceptions on food waste in South Africa 

With an estimated 53%, the consumer in higher-income countries is the largest 

contributor to food waste in the entire food chain (Stenmarck et al., 2016). When one 

considers that much of this waste could be avoided, an urgent need to change 

consumer behaviour is evident. The factors that cause consumers to waste food are 

however more complex and are influenced by other variables. Fruit and vegetables 

account for 44% of food waste in South Africa (WWF, 2017). Hermsdorf et al. (2017) 

argued that lowering product quality standards in the retail sector can reduce food 

waste in consistence with findings by Oelofse, et al, (2020). Lowering product quality 

standards in the retail sector to reduce food waste can have both positive and negative 

implications. Lowering aesthetic or cosmetic standards for produce can lead to more 

items being accepted for sale, even if they have minor imperfections but on a negative 

effect of lowering quality standards may affect consumer perceptions and preferences 

(Ahmed et al., 2021). These quality standards for products are primarily based on 

visual appearance and consumers expect near perfection at full price. However, these 

perceptions need to change in order to reduce food waste. Surplus buying is another 

source of household food waste, exacerbated by promotions that encourage 

consumers to buy more than necessary to benefit from a discount (Oelofse et al., 
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2018). To minimize consumer food waste and maintain a positive brand perception, 

brands need to understand how consumers interpret retail food waste practices such 

as expiry dates and sales promotions (Hall-Phillips & Shah, 2017). Consumers expect 

brands to act responsibly and demonstrate meaningful purpose beyond profit 

(Beverland, 2021). Often food waste is a result of conflicting goals, such as 

convenience, taste, and saving money. Consumer food waste behaviour is determined 

by consumers’: 

• Motivation (including attitudes, awareness, and social norms related to food 

waste); 

• Opportunity (including time availability, access to technology, and quality and 

quantity of food); and 

• Ability (skills and knowledge) to control or change behaviour related to food 

waste. 

 

Socio-demographic aspects such as age, gender, income and household size also 

correlate with food waste since they influence motivation, ability and/or opportunities, 

but play no causal role (Stenmarck et al., 2016). A study in Kimberley, South Africa, 

found that 43% of participants were very concerned when throwing away food, 18% 

were moderately concerned, 27% were mildly concerned and only 12% were not 

concerned (Cronje et al., 2018). In addition, these authors argued that the majority 

(89%) do not plan meals and 61% throw away food when they have prepared too 

much, with a correlation between these two aspects of consumer behaviour is evident. 

The lack of meal planning can contribute to over preparation, leading to excess food 

that is then thrown away (Cronje et al., 2018; Sharma & Joshi, 2019). Another study 

found that French consumers' attitudes towards promotions were more positive with a 

lower perceived likelihood of waste (Le Borgne et al., 2018).  

 

Higher-income consumers waste more food due to over-buying and over-preparation, 

which reflects a desire to have more than too little when supporting the family while 

low-income consumers mostly waste due to special offers or poor storage (Oelofse et 

al., 2018). People may also misunderstand portion sizes or there are too many 

discrepancies between Woolworth's concept of a single portion and the desired image 

of a single portion (Roodhuyzen et al., 2017). The existence of such discrepancies 
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may lead to consumer confusion, frustration, or a perception that the product 

packaging or information provided by Woolworths does not accurately represent what 

consumers consider an appropriate single portion. Addressing these discrepancies 

may involve clearer communication, transparent labelling, and potentially aligning with 

recognized standards for portion sizes to meet consumer expectations. However, 

social norms have a clear influence, busy lifestyles and the prevalence of unforeseen 

events also have a strong impact on the level of food waste. People who encounter 

unforeseen changes in their schedule more often tend to waste more food. It also 

shows that households with less food waste tend to have five household food 

management practices: planning food purchases and consumption, reducing impulse 

buying, keeping track of food supplies, accurately measuring food amounts when 

cooking, and using leftovers (Stenmarck et al., 2016). 

 

2.8. Cold chain system for frozen foods 

Due to this study being based on frozen and chilled products, the cold chain system 

requires understanding. A food cold chain is the integrated set of activities undertaken 

to ensure that perishable food products are kept at the optimal temperature throughout 

the supply chain, which stretches from freshly harvested produce to the final 

consumer. This requires a resilient network of temperature-controlled preconditioning, 

pack houses, processing plants, vehicles or containers, cold storage and 

wholesale/retail facilities. It also requires temperature control by end users. The cold 

chain can be categorised into 6 stages:  

 

Harvesting – Deterioration of product integrity occurs from the moment of harvest. A 

positive step can be to harvest at the coolest time of day and use shade after harvest. 

Fish should be stored in ice. Milk must be cooled immediately after milking (GCCA, 

2022). 

 

Preconditioning - Products must be cooled to the optimum temperature, sorted and 

packaged. Products must be kept refrigerated while waiting for onward transport. 

Many products are cooked and processed, then chilled or frozen before further 

shipment (Ramanathan et al., 2014) 
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Transport - Various means of transport form the critical process that connects all 

stages of a cold chain (Moraes et al., 2021). 

 

Bulk storage - Because products arrive in bulk (sometimes in multiple stages) at the 

warehouse, refrigeration is also required. These tiers also buffer inventory against 

demand and provide platforms for deconsolidation and last-mile delivery. Depending 

on the type of food product, storage at different temperature levels is required (Cole-

Hamilton, 2023) 

 

Retail - Refrigeration in point-of-sale equipment is required to keep products in a low-

temperature environment before consumer purchase, both during temporary storage 

and during display (Burek & Nutter, 2020)  

 

Domestic and food service - Products that require refrigeration should generally be 

stored in a refrigerator or freezer until consumed at home or, for catering 

establishments, cooked and served to customers. This also depends on consumer 

buying cycles and the local supply chain (Huang et al., 2021). The FMC in this study 

is made up of different types of cold functions with 19 cold storage and distribution 

facilities across SA, with 4 of these facilities in KZN. A breakdown of its functions is 

indicated in Figure 2.5. 
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Figure 2.5: FMC Logistics Business Types. Source: Researcher (2023) 

 

2.9. Zero waste grocery retail (ZWGR) within the frozen foods sector 

Although a review of literature on the use of continuing education (CE) in the food 

retail industry revealed few academic publications, non-academic literature sources 

on Zero Waste Grocery Retailing (ZWGR) could be found (Ho & Chu, 2019). The 

ZWGR theory within the context of CE is not established, but the idea itself can be 

recognized as a subsystem within CE. The ZWGR idea is still in its infancy but is 

gradually gaining traction in developed economies. Table 2.6 is a comparison of 

ZWGR and traditional retail, built on the 4Ps. 
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Table 2.5: The 4Ps framework within ZWGR. Source: Ho & Chu, (2019) 

Product 

Groceries are viewed as a temporary collection of energy because they require 

energy for production, transportation, release energy during consumption, and release 

energy during disposal (Tree Hugger, 2015). As a result, the focus is on reducing 

waste. 

Quality: Since there are fewer brands, SKUs, and packaging options, quality is crucial 

for attracting new customers. 

Bulk foods are offered for sale to customers who either bring their own food containers 

or rent them from the shop (Borromeo, 2014). 

Price 

 

List Price: Based on input (i.e. the energy required for production), life cycle (i.e. 

perishability and disposal) and weight or quantity (Ho, 2019)  

Discounts: Aim to be cheaper than supermarkets due to the elimination of traditional 

packaging (biodegradable packaging, customers bring their food containers or rent 

them from the store and reuse them) and because efficient management of material 

flows (inventory and forecasting systems) is more important than maximizing sales. 

Place 

Online channel: Food delivery without packaging or using reusable packaging (e.g. 

wooden boxes, egg cartons, glass bottles)  

Physical channel: In-store items are presented in bulk and are available packaging-

free through the following methods: Bulk Grocery (refers to the purchase and sale of 

food and other household items in large quantities) 

Shop visual: Due to the packaging-free nature of the goods, the shop is colourful and 

visually appealing. 

Location: Most of the above examples are within walking distance of city centres and 

in areas with a segment of green consumers with higher disposable incomes 

(Borromeo, 2014). 

Promotion 

Adverts: Promoting the reuse of food containers, locally/sustainably produced items, 

community wellbeing and emphasizing the importance of food waste in becoming a 

resource again 

Sales Promotion: Promotion of seasonal items with minimal environmental impact and 

various reuse reward schemes such as eco-points 

 

The latter system and its subsystems take on a fractal shape (Ho & Chu, 2019) and 

can be identified as a fractal process that replicates over time and space within the 

realm of the main fundamental principles that guide and limit its development. By 

adopting a fractal shape in the context of CE and business planning, a company aims 

to create a cohesive, sustainable, and self-replicating system that aligns with the 
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principles of a circular economy. This approach contributes to long-term resilience, 

resource efficiency, and positive environmental impact. A ZWGR framework can be 

derived from the CE principles of waste avoidance, material cycles and recycling 

(Andrej Fidersek, 2015). 

 

2.10. Waste Management in South Africa 

It is often said that South Africa is 20–30 years behind other developed countries in 

the management of waste and the shift away from landfilling towards prevention, 

reuse, recycling, and recovery (Godfrey & Oelofse, 2017). Municipal solid waste 

(MSW) is classified into five broad categories (Table 2.6). A study by Godfrey et al. 

(2020) found that Europe has had a strong influence on the policy and legislation that 

has emerged in South Africa since the late 1990s (Godfrey & Oelofse, 2017). In South 

Africa, waste generated (90%) continues to be sent to landfills for disposal, the 

reliance on landfilling can be a historical practice that dates back several decades. If 

landfilling has been the primary method of waste disposal in the past, existing 

infrastructure and practices may be geared towards this approach. 

 

In many countries around the world, sustainability and improvement of waste 

management services remain a significant challenge. The rising cost, limited revenue, 

and seeking alternative "fit for purpose" solutions continue to challenge municipalities 

in rendering an effective waste service (Kubanza & Simatele, 2019). Unless the 

challenges raised in this research for determining the correct waste disposal solutions 

can be addressed (Mannie & Bowers, 2014). There have been initiatives with larger 

businesses concerning recycling bins which are put in place in the store and can be 

used by the consumer to separate municipal solid waste (Abdel-Shafy & Mansour, 

2018). 

 

A study by Greenpeace International showed that at least 50% of unused packaging 

for goods was not recycled. The lack of recycling knowledge also results in large 

financial losses in the Fast-moving consumer goods (FMCG) sector within South 

Africa (Glushkov et al., 2021). South Africa’s implementation of waste management 
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services is affected by the lack of planning and insufficient waste services (Godfrey & 

Oelofse, 2017). 

 

Table 2.6: Five broad categories of Municipality Solid Waste. Source: SAWIS (2014) 

Biodegradable Waste Food and kitchen waste, green waste and paper etc. 

Recyclable Materials Paper, glass, bottles, cans, metals, plastic etc. 

Inert Waste Construction and demolition waste, dirt, rock, debris etc. 

Composite Waste Waste clothing, polystyrene, waste plastic including toys etc. 

Domestic hazardous 

waste and toxic waste 

Medication, paints, chemicals, light bulbs, fluorescent tubes, spray 

cans, fertilizer and pesticides containers, batteries, shoes polish etc.  

 

Products are packed to be sold in retail and wholesale sectors. The transportation 

packaging is handled as industrial waste for food production which ends up at a store 

and disposed of from the store whilst the sales packaging of the food products ends 

up in households whereby it is collected and disposed of as household waste. Correct 

disposal of both sets of materials should be effected (Ferronato & Torretta, 2019). 

Products and materials produced must be manufactured in a manner whereby it 

minimizes waste or uses natural materials. This will reduce the toxicity of waste 

produced during and after production. Materials that can be reused must be utilized 

instead of disposed of incorrectly (Rinkesh, 2023). These materials can be reused for 

different purposes without making much change to the form or properties of the 

material. This increases the life span of the material that is produced. Companies are 

now placing sustainability as the key focus area of their publicly published CSR reports 

making them accountable for their actions (CSIR, 2021). 

 

The National Waste Management Strategy (NWMS) had put forward goals to ensure 

that at least 25% of recyclable waste is reused instead of ending up at landfill sites 

(StatsSA, 2012). Where recycling occurs in South Africa, it is largely driven by the 

informal waste sector that is thought to collect 80% of glass, 90% of PET plastic, and 

most of the recovered paper into the recycling economy (Karadağ & Kundakcı, 2015). 

Recycling is a very important industry that sustained close to 55 000 jobs in 2015 

(Karadağ & Kundakcı, 2015). Such an informal waste sector is critical as South Africa 

is seen to use between 30 to 50 kilograms of plastic per person per year, while most 

people do not even know that such waste is harming our oceans. Marine scientist 
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Caroline Reid provided insights into what plastic packaging waste is doing to our 

environment due to the lack of recycling within South Africa (Sgqolana, 2022). On the 

coastline of KwaZulu-Natal, an average of a million sea birds dies due to plastic waste, 

and the same fate is seen with other marine life. Waste such as plastic waste and food 

waste is stemmed from the manufacturing industry (Babayemi et al., 2019, Kasza et 

al., 2022).  

 

The materials used for the packaging of consumer goods should be directed towards 

more recyclable or reusable materials. The biggest “trend” seen amongst fast-moving 

consumer goods (FMCG) companies is sustainability (CSR, 2007). South Africa has 

always worked towards improving, reasonable and sustainable waste management. 

Clarity and functional roles and responsibilities including international learning can 

point South Africa in the right direction to have a world-class waste management 

system that will reduce environmental impacts (Godfrey et al., 2020). In South Africa, 

the approach to waste management is of the highest priority, with practices designed 

to reduce waste before it enters the waste stream and to recover generated waste for 

recycling or composting.  

 

Waste in South Africa is still being sent to landfill sites. The waste management 

hierarchy Given the reliance on landfilling, the remaining capacity (airspace) of existing 

landfills is an important consideration. The remaining landfill airspace (Figure 2.5) is 

located far away from densely populated urban areas, and the increase in the distance 

from the pickup point of the waste to the landfill results in the increased cost of 

rendering the waste collection service. (Municipality, 2016). According to the national 

list of license waste management activities (SAWIC, 2018), there are 111 licensed 

waste treatment facilities in South Africa, with 150 facilities registered on the SAWIS, 

and 62 report their activities. Most of the facilities are licensed for the treatment of 

waste, sewage, and wastewater (Chatterjee et al., 2015). 
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Figure 2.6: Estimated remaining landfill airspace in South Africa. Source: DEA (2018) 

 

There are only four licensed composting facilities and a single licensed biogas 

installation Company in KwaZulu-Natal. In KwaZulu-Natal, eThekwini has access to 3 

landfill sites which are La Mercy, located 35 km north of Durban, Bisasar Road, 7 km 

from the Durban CBD (Central Business District) and Mariannhill, located 20 km to the 

west of the CBD. Since 1997, the Mariannhill landfill, which has a 4.4 million m3 

capacity, is a full treatment plant for leachate and receives about 850 tons of solid 

waste a day (KZN Department of Transport, 2002). The life span for this landfill is 

estimated until 2024. Waste management in South Africa faces numerous challenges. 

The lack or absence of a recycling infrastructure that will enable the separation of 

waste at source and diversion of waste streams to material recovery within FMCG 

companies leads to mixed waste ending up at landfill disposal. For the South African 

waste sector, resource efficiency, waste prevention, and reduction of waste is ranked 

at the highest level (Moodley et al., 2019).  

 

Corporate social responsibility (CSR) activities (Figure 2.6) are seen to mitigate risks, 

enhance reputation, and contribute positively to business results. The CSR strategy is 

to make a positive difference in business and the community and in FMCG companies. 

This can influence waste from the supply chain through to energy efficiency of 
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distribution, to take this sector many steps forward in reducing future harm to the 

environment (Vaverková et al., 2018). 

 

Figure 2.7: Corporate social responsibility (CSR) framework. Source: Ferronato et al. 

(2018) 

 

Correct waste handling approaches are key to determining the quantities of waste that 

can be reused or recycled before disposal in the landfill. It is essential, then, to 

streamline the waste handling process to aid the recycling of waste within the FMCG 

Company (Tamvada, 2019). As highlighted in the Food Recovery Hierarchy (Figure 

2.8), the best solution to deal with food waste is the prevention or reduction of surplus 

food generated by the source (USEPA, 2020). Source reduction has positive impacts 

on resource utilisation, including improved water and land use. Unfortunately, 

according to Woolley et al. (2016), the industry and retailers are not incentivized to 

manage the amounts they purchase since the purchase of more products equates to 

more profits for them. For instance, some of the suppliers pay back the retailers on the 

food that is returned to the supplier due to either expiry of the products, store damage 

and so forth, a practice that does not necessarily force the retailers to stop 

overstocking.  

 



 Classification: Public 

Preventing food waste in the distribution phase of the FSC can be achieved through 

proper inventory management, the use of proper food packaging, incentives, and other 

approaches (Soma, 2022). Inventory management is important as it provides a way of 

tracking food data for the food items that come in the retail store or restaurant from the 

suppliers, and also the food that goes out as sales or returned as food waste (Woolley 

et al., 2022). Good inventory management allows retailers to implement dynamic price 

changes according to stocks and sales forecasts, therefore reducing food waste. 

Amongst the most important factors affecting the sale of food, and therefore 

generation of food waste in the distribution phase include seasonal changes, events, 

and changes in market trends. When implemented properly, inventory management 

can help retailers and suppliers perform good sales forecasting using historical sales 

data analysis which can go a long way to address food waste source identification, 

which is important in the development of waste management interventions (Lukić, 

2016).   

 

2.11. Opportunities and challenges of the distribution phase 

Food waste recycling can positively impact some sectors of the economy and create 

jobs while negatively impacting other sectors and activities (Harvey et al., 2020). The 

intersection of food loss and food waste is where the FSC distribution phase is located. 

Under this arrangement, food loss can be gathered for anaerobic digestion instead of 

being dumped in a landfill, and food waste can be brought back by the distribution 

vehicles for use as feedstock for AD or as a means of redistributing food to the 

underprivileged. While no one can guarantee benefits that are 100% attainable, it can 

design environmentally responsible and technologically feasible alternatives into 

increasingly complex scenarios to meet the various demands of planning for the future 

and daily living today. Examining a variety of factors to determine benefits and 

drawbacks greatly aids in the general understanding of the issues, which are related 

to food waste and the economy. The opportunities and difficulties addressed by the 

twelve “Review" articles are compiled in Table 2.7 as a starting point (UNEP & FAO, 

2023).  
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Table 2.7: Opportunities and challenges addressed by review items. Source: 

Researcher (2023) 

# Opportunities Challenges 

A 

Anaerobic digestion (AD) converts waste into energy 

and simultaneously produces a digestate used as a 

bio-fertiliser. AD is an effective kind of treatment to 

avoid harmful impacts on human health and the 

environment (Avicenna et al., 2015) 

Technical-operational, economic, and 

regulatory challenges have to be mutually 

addressed by decision-makers, researchers 

and end-users. Resources availability, 

financial issues and institutional 

competencies are crucial aspects for long-

term feasibility (Avicenna et al., 2015) 

B 

Food recovery actions can be addressed as 

strategies for the restoration of a potentially lost 

value, addressing environmental, economic and 

social aspects(Baglioni et al., 2016) 

The exact fraction of food that could be 

redistributed is hard to estimate (Franco & 

Cicatiello, 2021) 

C 

Carbon-rich waste conversion to 

polyhydroxyalkanoate (PHA) products offers new 

opportunities to reduce issues related to waste 

disposal, avoiding industry-generated environmental 

impacts and preserving food resources (Al-Rumaihi 

et al., 2020) 

Different branches of scientific and academic 

areas should cooperate with industry to 

implement industrial-level techniques still at 

the laboratory level (Kotiranta et al., 2020). 

D 

Efficiency within the food supply chain can gain 

benefits from microbial protein and organic fertilisers 

(Ahi & Searcy, 2015). 

Technological applications for the recovery of 

added value components from waste 

streams need to be broadly implemented 

(Joshi & Visvanathan, 2019). 

E 

The initial highly expensive investments for the 

implementation of bio refineries could be balanced by 

the minimal price of food waste, avoiding burdens 

and disposal costs (Jenkin, 2018). 

Most of the presented techniques are only at 

the lab scale and only a few have been 

carried out at the pilot scale (Du Plessis, 

2020). 

F 
Economic benefits could be achieved by using FW 

as biomass (Du Plessis, 2020) 

Economic analyses (including the challenges 

and costs associated with collection and 

transportation operations) are impossible 

because FW bio refineries have not yet been 

implemented on an industrial scale (Kıran et 

al., 2015). 

G 

Bioconversion of FW to energy is economically 

viable. Additional improvements can result from 

further research (Kiran et al., 2014). 

Preliminary feasibility studies must include 

collection and transportation costs (Gillespie 

et al., 2023). 
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To define policies and strategies to address food waste issues in a way that also 

addresses environmental and financial constraints, there urgently needs to be a strong 

link between academia and policy. The majority of the processes under study still 

operate at the laboratory scale and scaling them up to an industrial scale will take 

considerable work (Aldaco et al., 2020). To determine where bio-economic 

advantages can be utilized in FW management and where additional work is required 

to address potential issues, an extensive analysis of opportunities and challenges was 

carried out. Technical, economic, and cultural factors discovered through the 

evaluated scientific work are taken into account in this work. Technical, among other 

things, refers to benefits and obstacles resulting from the technology, design, and 

technical capabilities involved. Economic, including cost-effectiveness, viability, and 

pricing issues. Stakeholder acceptance or rejection, regulations, and behaviour are 

primarily cultural (Blanc & Ottimofiore, 2021). 

 

2.11.1. Opportunities 

2.11.1.1. Technological opportunities 

Food waste is acknowledged as a focal point for addressing the world's waste issue. 

Food waste has historically been linked to sustainable food management (Girotto et 

al., 2015) and food redistribution (Kirby et al., 2017), as well as better management of 

the entire supply chain (Facchini et al., 2018), can be achieved by considering viable 

method for food waste reduction. For underdeveloped countries like sub-Saharan 

Africa and some of the newly industrializing countries (NICs) like South Africa, FW is 

an important source of clean energy (Ohnishi et al., 2018), displacing common and 

more hazardous energies such as coal, firewood, crop residues, etc. (Slorach et al., 

2019), and the disposal of waste in an eco-friendlier manner at the same time. These 

include the generation of power through renewable energies such as biomass for 

cooking gas and electricity for lighting. Practices such as AD recovery (Breitenmoser 

et al., 2019) have significantly reduced CO2 emissions and are also considering fuel 

substitution within the power grid (Slorach et al., 2019). 

 

Food waste is also used for the production of macromolecules (Uçkun Kıran et al., 

2015), the processing of carbon-rich materials by bacteria and the production and 

upgrading of value-added chemicals. It is also beneficial as a potential raw material. 
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Thus, FW may be important from a phosphorus recovery perspective to avoid rock 

mining for phosphorus used in agricultural, medical, construction, and industrial 

systems (Breitenmoser et al., 2019; Ohnishi et al., 2018; Sgarbossa & Russo, 2017; 

Uçkun Kıran et al., 2015). One technological opportunity example to tackle food waste 

is the development of smart refrigeration systems. These systems use sensors and 

data analytics to monitor and optimize temperature and humidity levels in refrigerators 

and food storage facilities. By maintaining optimal storage conditions, such systems 

can extend the shelf life of perishable foods and reduce spoilage, ultimately reducing 

food waste (Kirby et al., 2017). Advanced data analytics can be used to optimize 

supply chains and reduce food waste. By analysing data on demand patterns, shelf 

life, transportation routes, and storage conditions, companies can identify 

inefficiencies and make informed decisions to minimize waste. Predictive analytics can 

also help anticipate and prevent potential bottlenecks or spoilage risks, enabling 

proactive measures to be taken (Breitenmoser et al., 2019). 

 

2.11.1.2. Economic opportunities 

In South Africa, annually, 10% of FW production is still surplus food suitable for 

consumption (Facchini et al., 2018). Initiatives for the redistribution and reuse of food 

can be seen as value recovery techniques (Ohnishi et al., 2018), and the by-products 

of FW processing can be returned to the economy and provide additional economic 

benefits such as digestate, a by-product of biogas production from anaerobic digestion 

- a system used as a fertilizer and soil conditioner (Verstraete et al., 2016). Various 

processes that require high-carbon materials as raw materials can reduce costs using 

FW. Energy production from fuel hydrogen follows this perspective and also avoids 

disposal costs (Sgarbossa & Russo, 2017).  

 

As the issue of food waste gains more attention, there is an opportunity to provide 

consultancy services to businesses in various sectors, including restaurants, hotels, 

grocery stores, and food manufacturers. These consultancies can offer expertise in 

waste auditing, process optimization, supply chain management, and implementing 

strategies to reduce food waste (Ahi & Searcy, 2015). By helping businesses reduce 

waste and improve operational efficiency, these consultancies can create economic 

value while addressing the food waste problem. Companies can establish online 

platforms or apps that connect food businesses with surplus food to charities, food 
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banks, or individuals in need. These platforms can provide economic opportunities by 

charging a commission or subscription fee to businesses for using their services. 

Additionally, they can generate revenue through partnerships, sponsorships, or 

targeted advertising. By facilitating the redistribution of surplus food, these platforms 

can create economic value while addressing food waste and food insecurity (Facchini 

et al., 2018). 

 

2.11.2. Challenges 

2.11.2.1. Technological challenges 

Food waste happens throughout the entire food supply chain, primarily for technical 

and infrastructure-related reasons (Facchini et al., 2018). Losses and FW are also 

impacted by technical constraints, spills, and contamination that can happen at 

process levels (Sgarbossa & Russo, 2017). Almost all of the reviewed literature concur 

that additional research and wide-scale application of solutions are required to 

significantly increase resource efficiency and decrease waste (Piccolella et al., 2019). 

Various food supply chain configurations can be implemented to reduce FW output 

flows and introduce new relationships between nodes currently in the supply chain in 

order to reclaim viable resources from the FW (Ohnishi et al., 2018). The impact of 

food production and processing may also be lessened if the food supply chain has 

self-sufficient energy sources (Sgarbossa & Russo, 2017). Better data are needed to 

assess potentially redistributable foods (Facchini et al., 2018). As the issue of food 

waste gains more attention, there is an opportunity to provide consultancy services to 

businesses in various sectors, including restaurants, hotels, grocery stores, and food 

manufacturers (Ayeleru et al., 2023).  

 

These consultancies can offer expertise in waste auditing, process optimization, 

supply chain management, and implementing strategies to reduce food waste. By 

helping businesses reduce waste and improve operational efficiency, these 

consultancies can create economic value while addressing the food waste problem 

(Sgarbossa & Russo, 2017). Companies that specialize in data analytics can offer 

services to track and analyse food waste throughout the supply chain. By providing 

insights into patterns, trends, and areas of waste generation, these companies can 

help businesses optimize their operations, reduce waste, and cut costs. They can also 
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develop predictive models that help identify potential waste hotspots, enabling 

proactive interventions. By harnessing the power of data, these analytics companies 

can provide economic benefits to businesses while addressing food waste challenges. 

 

2.11.2.2. Economic challenges 

The low cost of fossil fuels, which increases production from raw materials, is a factor 

affecting the economic viability of the FW recovery sector. Products must be able to 

contend on a market to be used in the practical implementation of FW recovery 

(Verstraete et al., 2016). Furthermore, a broad economic analysis of bio-refineries has 

not yet been conducted, as actual bio-refineries have not been implemented (Kıran et 

al., 2015). Cost is also very important when generating electrical energy to assess 

overall benefits, and when considering collection and transportation of FW materials 

(Ohnishi et al., 2018). When it comes to farm-level food loss, economics is also crucial, 

particularly when it happens as a result of financial limitations in developing nations 

(Facchini et al., 2018). Implementing food waste reduction initiatives often requires 

upfront investments in technology, infrastructure, and training. For example, 

businesses may need to purchase new equipment or retrofit existing facilities to 

optimize food storage and handling. These initial costs can pose a significant 

economic challenge, particularly for small and medium-sized enterprises (SMEs) with 

limited financial resources (Kıran et al., 2015). 

 

2.12. Governance and policy on food waste 

According to Parfitt et al. (2021), when the FAO was created in 1945, reducing food 

loss was part of its mandate. However, strong emphasis on addressing this mandate 

was further bolstered in 2015 through the launch of Agenda 2030, for which most of 

the countries are signatories. Agenda 2030 includes the establishment of seventeen 

sustainable development goals (SDGs) to achieve economic growth, social 

integration, and environmental protection. Of these SDGs, 10 are closely linked to food 

sustainability and the 12th advocates for sustainable consumption and production 

patterns. SDG 12.3 specifically focuses on the reduction of food waste by 50% and 

therefore aiding in attaining climate change goals of decreasing GHG emissions by 

reducing food sourced GHGs (Lombardi & Costantino, 2021). Further, to the 
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development of the SDG with a specific focus on food waste and food loss, the UN 

has developed and published a methodology for countries to monitor food waste in the 

supply chain and to track and report on the country’s progress to the agreed SDGs 

(Chua, 2019). The European Union (EU) has also alluded to waste management in its 

mandate: the Waste Framework Directive 2008/98/EC in 2008 as a sustainable way 

for waste management by ranking waste prevention and management options in order 

of priority (Eriksson, 2015). It provided a pyramid of priorities for managing waste 

which acted as a blueprint for other member states in the EU to develop their country-

specific programs.  

 

However, this framework was not specific to food waste. This directive was updated 

in 2018 by incorporating food waste-specific directives, including food waste reduction 

targets (30% by 2025 and 50% by 2030) (Eriksson, 2015). The European Union 

Commission (the executive of EU that operates as a cabinet government) built on this 

regulation by including additional proposals and targets for each stage of the FSC in 

the “Farm to Fork Strategy” that is embedded in the European Green Deal. The United 

States Environmental Protection Agency (USEPA) developed the Food Recovery 

Hierarchy shown in Figure 2.8 below (USEPA, 2019), which agrees with the measures 

that were set by the EU in the Waste Framework Directive 2008/98/EC. However, the 

Food Recovery Hierarchy included one crucial difference from the Waste Framework 

Directive 2008/98/EC since it is more focused on food waste, and therefore goes 

further to separate the prevention stage into what can be viewed as two sublevels 

(Figure 2.8 below). 
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Figure 2.8: The EPA food recovery hierarchy. Source: US EPA (2015) 

 

These separations set waste source reduction as the more preferred option and 

feeding hungry people as the less preferred sublevel. The United Kingdom (UK) 

developed their waste hierarchy as an EU member which came into effect in 2011, 

deriving from the Waste Framework Directive 2008/98/EC. The UK Waste Hierarchy 

guidelines went further to propose a waste management hierarchy specific to different 

waste types. The proposed guidance specific to food waste consisted of prevention at 

the top, followed by anaerobic digestion, compositing, and lastly disposal, which 

consists of landfilling or incineration (USEPA, 2019). The guidance was updated in 

2021 into what is currently referred to as the “Statutory guidance: Food and drink waste 

hierarchy”. The updates are similar to the USEPA Food Recovery Hierarchy shown in 

Figure 2.8. There are notable differences in composting, which was broken into two 

sublevels, composting and land spreading, as well as the last levels which were 

broken into incineration for energy generation, incineration without generating energy, 

and lastly landfilling. Interest in food waste and its quantitation has not received 
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sufficient attention from politicians, academics, and civil society activists in many 

societies around the world (Pandey, 2021).  

 

However, this position has since changed in the last 10 years when interest began to 

grow as the true scale of problems associated with food waste became clearer. 

According to an FAO report (FAO, 2015), the annual estimates of global food loss and 

food waste show that fruits and vegetables are the most worrying with 40–50% of the 

food wasted and lost, while fish (35%), cereals (30%), oilseeds, and meat and dairy 

products (20%) also show considerable amounts of wastage. This distribution of food 

loss and waste statistics and the associated sources was also corroborated in South 

African studies by Oelofse et al. (2019), who showed similar trends in food waste 

distribution. Bessa et al. (2021) also highlighted the problem of fruits, vegetables, and 

cereals which reportedly accounts for as much as 70% of the total food wasted and 

lost, primarily throughout the FSC. What is more worrying, however, is that a 

significant amount of food waste produced, especially at the consumer level in 

households, retail and food service sectors, is avoidable and therefore can be reduced 

(Tonini et al., 2018).  

 

However, while food waste may not be eliminated, the waste management challenges 

in developing and poor countries imply that much of the generated waste ends up in 

landfills which is problematic because of its impact on the environment (Dlomo, 2021). 

Studies have shown that food waste is detrimental to the environment as discussed in 

the previous section. It can be postulated that as a result of these challenges, 

implementing a food waste regulation would have positive impacts on food security, 

the environment and industries and could be one of the most rational paths to a 

sustainable future. However, mitigating food waste is a very complex issue, requiring 

diverse and well-tailored governance measures. The need to develop strategies to 

mitigate food loss and food waste in the manufacturing and processing, as well as the 

wholesale and retail sectors and the associated waste management challenges is 

widely acknowledged around the globe. In the last decade, several international, 

national and local initiatives were developed and implemented to address the food 

waste problem (Al-Obadi et al., 2022).  
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Retailers face a particular problem as their customer’s value a variety of products 

including food items, thus encouraging more sales of these products which may end 

up as waste. If retailers fail to offer a wide selection of products, they may lose 

competitive advantage. But with growing public concern about the climate crisis, 

consumers are realizing how food waste and their shopping habits exacerbate the 

problem. Retailers can - and should - make meaningful changes to help limit food 

waste. Some initiatives used to implement expiration date tracking technology include 

training store employees on food waste issues, improving transparency and agility 

within the supply chain, and giving back to the community (Yoobic, 2021). 

 

2.12.1. South African waste legislation 

In South Africa, a main challenge is waste management, with robust service delivery 

and ensuring a clean and safe environment. Section 24 of the Bill of Rights gives all 

citizens the right to a clean environment (Constitution of South Africa 1996). South 

African waste management is governed by the principles of the White Paper on 

Integrated Pollution and Waste Management, the National Waste Management 

Strategy (NWMS), and the National Environmental Management: Waste Act 2008 

Such legislation is indicated in Figure 2.9 (Muzenda, 2012).  

 

Figure 2.9: Legislative background. Source: Department of Environmental Affairs, 

(2017) 
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Thus, in South Africa, waste management is governed by legislation which includes 

but is not limited to: 

 

2.13.1.1. National Environmental Management Act: Waste Act (Act 59 of 2008) 

An Act to achieve the protection of human health and the environment and the 

prevention of pollution. The act also ensures that citizens receive waste services at 

affordable rates. The act also highlights the importance of the reuse of waste. 

 

2.13.1.2. National Environmental Management Act 107 of 1998  

This Act provided hazardous waste guidelines, and protection of the environment 

when hazardous waste is disposed of. The duties of the waste generators are outlined 

in section 16 of the NEMA. 

 

2.13.1.3. National Waste Management Strategy (NWMS) 

A worldwide provision of waste services according to the standards set out in the 

Waste Act. The initial goal of the NWMS is to ensure waste minimization, reuse, 

recycling, and recovery of waste (Waste Management Hierarchy – Figure 2.7).  

 

The waste hierarchy is now collectively accepted as the model of waste minimization. 

As per National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) 

described, “Waste Act”, any substance, material or object, that is unwanted, rejected, 

abandoned, discarded or disposed of, or that is intended or required to be discarded 

or disposed of, by the holder of that substance, material or object, whether or not such 

substance, material or object can be reused, recycled or recovered and includes all 

wastes as defined in Schedule 3 to this Act; or (b) any other substance, material or 

object that is not included in Schedule 3 that may be defined as a waste by the Minister 

by notice in the Gazette, but any waste or portion of waste, referred to in paragraphs 

(a) and (b), ceases to be a waste  (NEMWA, 2014). The waste management hierarchy 

in South Africa, outlined by the National Waste Management Strategy, allows for waste 

prevention and minimization should be the first option before reuse, recycling, 

recovery, and disposal to be the treatment (DEA, 2019). The primary principles of the 

hierarchy are minimizing resource consumption and preventing environmental 

pollution - the two pillars of sustainability in the food manufacturing company. 

Processing, treatment, and disposal of waste takes place following the principles of 
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environmental justice and unbiased access to environmental services as expressed in 

the NEMA. 

 

In the hierarchy of waste management methods, the three R's (reduce, reuse, and 

recycle) are used as the guiding principles (Al-Obadi et al., 2022). A zero-waste 

economy is the goal of the hierarchy of waste management. Internationally, the waste 

management hierarchy has been used in addressing waste management issues and 

has been combined with waste management strategies, policies and legislation such 

as the South African National Environmental Management Act (No.107 of 1998); 

South African Waste Strategy (2012); United Kingdom Waste Regulations (2011); 

South Australia Zero Waste Strategy (2010); and the EU Waste Policy (1999). 

Through waste prevention and recycling, this hierarchy's primary goal is to ensure 

sustainable waste management. Utilizing waste as a resource and keeping it out of 

landfills is the goal of implementing the waste management hierarchy. The intention is 

to promote sustainability in waste management by moving away from filling waste with 

resources and toward using waste as a resource (DEA, 2019).  

 

Important pieces of legislation that govern waste management and the environment in 

South Africa includes: 

• National Water Act 36 of 1998 

• Environmental Conservation Act 73 of 1989 

• NEMA Waste Bill, which came into effect on 01 July 2009. 

• National Health Act 61 of 2003 

 

An understanding of the existing legislative areas that govern food waste and other 

related aspects can help in better identification of the crucial areas that must be 

adequately developed (Trubetskaya et al., 2022). All the acts and bills that have been 

outlined above have clearly indicated the fact that South Africa should develop 

appropriate legislation and laws that can help in improving and promoting better 

outcomes for the reduction in food waste within the country (South African 

Government, 2019).  
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All these laws and legislations can be seen to impact minimisation of wastage and can 

be beneficial in conserving the environment and ensuring better levels of sustainability 

(Department of Environmental Affairs, 2017). The levels of sustainability that can be 

associated with the country at present is significantly lower than global standards and 

therefore, there is a need for the country itself to come up with adequate measures to 

enhance the same (United Nations, 2022). Food waste management is a major area 

that can help in engendering betterment in this direction and therefore, it can be said 

that the overall outcomes of the sustainability area in South Africa is dependent on 

stringent policies and laws that have been facilitated here as well (Aktas & Oledinma, 

2017). 

 

The National Water Act of 1998 is dedicated to the generation of appropriate results 

when it comes to appropriate water management and controlling water pollution. The 

Act is clearly related to the conservation of water resources in the country and has 

been designed to ensure that there is a complete stop to any form of water pollution. 

However, it is closely related to the area of waste management and food waste 

management. According to Wilkie et al. (2015), food waste is one of the primary 

causes of water pollution globally. Besides, water pollution is critical and can impact 

the health and wellbeing of all individuals in the region of KZN and in the country as a 

whole. This means that conserving water is essential and for this, minimisation of food 

waste is key. Therefore, this is a major Act that allows better and stringent measures 

that can help in limiting food waste generation. 

 

The Environmental Conservation Act 73 of 1989 on the other hand is directly linked 

with the aspect of waste management in South Africa. This Act is aimed at ensuring 

greater protection of the environment and ensures enhancements in the overall 

domain of improvement of the environment. As mentioned earlier, the overall area of 

food waste generation is one of the most detrimental areas that can impact the overall 

environment. In this regard, the use of correct strategies that can help in managing 

food waste that has such adverse implications on the environment is one area that 

can be easily availed from the act whereby addresses various aspects related to 

environmental protection, pollution control, and sustainable development (Writer, 

2022).  
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Therefore, appropriate policies and frameworks are available, which have a powerful 

impact on the overall domain of food waste management and can be considered to be 

extremely beneficial. The Act has provisions for food waste management and ensuring 

minimisation of same.  

 

The NEMA Waste Bill is another crucial piece of legislation that is directly linked with 

improving waste management. Integrated waste management, as highlighted in the 

NEMA Waste Act, advocates for a comprehensive approach encompassing waste 

reduction, recovery, reuse, recycling, and responsible disposal. The primary goal is to 

mitigate the detrimental impact of waste on the environment while endorsing 

sustainable methodologies. Within the legislative framework, environmentally friendly 

waste management practices are accorded utmost precedence in the hierarchy of 

strategies. Typically, this hierarchy encompasses recovery, treatment, recycling, 

reuse, reduction, avoidance, and as a last resort, disposal. Moreover, the NEMA 

Waste Act introduces the concept of Extended Producer Responsibility (EPR), which 

places the onus on manufacturers to effectively manage post-consumer waste 

throughout the entire lifecycle of their products. This incentivizes manufacturers to 

adopt environmentally conscious and sustainable product designs and packaging. To 

facilitate appropriate waste handling and disposal, the Act includes provisions for 

waste classification. Additionally, in order to ensure ethical waste management 

practices, the Act mandates the development and implementation of waste 

management plans by various stakeholders, including businesses and local 

governments (Wentzel, 2022). 

 

The various processes and frameworks that can be employed in the case of waste 

management and especially food waste management have been effectively pointed 

out. It can be stated that the use of this Bill can be helpful in ensuring better policies 

that are dedicated to waste minimisation and management (Xue et al. 2017). In 

addition, this can help in facilitating net zero waste emission, which is a key 

requirement here. However, it is a hypothetical scenario and cannot be directly 

attained at present.  

 

The National Health Act of 2003 is another landmark in the South African legal system 

which has indirect links with aspect of food waste and the need to appropriately 
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manage same. The use of appropriate food waste management is strongly considered 

in the Act and the legal provisions are designed in a manner to minimise food wastage. 

Food wastage has severe social consequences (Yoobic, 2021) as it can cause hunger 

and malnutrition and therefore, significant implications on the health and wellbeing of 

any individual. Therefore, this Act ensures a framework that allows the generation of 

a structured and uniform health system, which can be beneficial in the long run and 

can help in engendering betterment as well. Besides, with the appropriate use of food 

waste management, consistent health enhancement can be facilitated, which means 

that the overall Act is indirectly linked to food waste management (Bulelwa, 2023).  

 

2.13.1.4. Polokwane Declaration on Waste Management 

A Polokwane conference took place in 2001 which resulted in the formation of the 

Polokwane Declaration. The resolution was to reduce food waste by 50% by the year 

2012 and achieve zero waste by the year 2022 and was intended to be a milestone. 

A 16-point working strategy was put into place (DEAT, 2001). The declaration also 

stresses the importance of public participation in the development of waste 

management strategies (Nyika et al., 2019). 

 

The major goals of the declaration are to reduce the amount of waste generated, and 

to promote the protection of the environment and the health of citizens. It calls for the 

implementation of waste management strategies that are based on the principles of 

reduction, reuse, recycling, recovery, and finally disposal. The declaration also 

encourages local governments to develop integrated waste management systems that 

promote sustainability and resource conservation (DEFF, 2021). Furthermore, it calls 

for the implementation of waste management policies that are in line with international 

conventions and national legislation. As the intended objective was to cut down waste 

by 50% by 2012, it seems this waste management policy remained only on paper and 

was not enforced as we still have gross irregularities in the management of waste in 

South Africa (Nyika et al., 2019). This requires a review on how best these national 

policies can be implemented. (Ghafari, 2022). 
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2.12.2. South African food loss and waste voluntary agreement 

Contrary to the positive policy direction in developed countries, in developing countries 

including those in sub-Saharan Africa and Southeast Asia, food waste is unfortunately 

not given the serious attention it deserves with limited interventions currently 

implemented to address the challenge (Phasha et al., 2020). The same is observed in 

the South African waste policy where food waste has unfortunately been ignored apart 

from the statutory duty of care in the NEMWA No. 107 of 1998 (National Environmental 

Management: Waste Act, 2009). Food waste is mentioned only briefly and has limited 

infrastructure and systems for managing it sustainably and is therefore largely ignored. 

In the absence of an overarching piece of legislation to address food waste and food 

loss in South Africa, the Consumer Goods Council of South Africa (CGCSA), in 

collaboration with the Department of Trade, Industry and Competition (DTIC) and the 

Department of Environmental Affairs (DEA) introduced the South African Food Loss 

and Waste Voluntary Agreement in 2020 (CGCSA, 2020). The voluntary agreement, 

which was co-funded by the European Union through the SA-EU Dialogue Facility was 

introduced as a measure in an effort to adhere to the UN’s SDG to cut food waste by 

50% by 2030, as highlighted in Figure 2.9 below. The voluntary agreement is a 

Launchpad for the development of food waste policy in South Africa (Creecy, 2023). 

 

Figure 2.10: Vision for South African food loss and waste agreement.  Source: 

CGCSA (2020) 

 

The agreement requires food producers and retailers to measure and report food 

waste to establish and set baselines that will be used to track progress towards the 

collective vision aimed at reducing food waste by 50% by 2030 (CGCSA, 2020). The 
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baselines would then be used to develop and finalise the national policy interventions 

aimed at addressing food waste in South Africa. This agreement targets food 

producers and retailers as they are in a unique position to influence changes to reduce 

part of the food waste produced each year since most of the food waste occurs in the 

supply chain before reaching the consumers (CGCSA, 2020). In addition to the South 

African Food Loss and Waste Voluntary Agreement and the NEMWA, the Western 

Cape’s Organic Waste 2027 Landfill Restrictions is another piece of legislation 

implemented by the Western Cape government, aimed at eliminating organic waste 

from the landfills by 2027, therefore inducing a change in management of food waste 

in the country in support of the UN’s SDGs (GreenCape, 2022). 

 

There are four main drivers for designing food waste management strategies: (i) 

Raising awareness of the problem of food waste generation and the need to manage 

it effectively (ii) Ensuring national and international development goals (e.g., food 

waste). Management is directly linked to Sustainable Development Goal 12 

(Responsible Consumption and Production), (iii) Considering the socio-cultural and 

economic imperatives of a particular country or region, and (iv) Recognizing the 

potential to convert food waste into or out of valuable products to gain energy (Thyberg 

& Tonjes, 2016).  

 

The main criteria were to raise awareness among stakeholders in the food supply 

chain, which includes citizens, farmers, retailers, transporters, authorities, charities, 

marketers, etc. Secondly, market-based instruments such as financial support and tax 

breaks should also be considered in policy manufacturing. The regulatory aspect 

addresses food waste reduction through activities such as simple food standards, 

school meal reform, food donation and food stewardship. Alternatively, voluntary 

agreements have been made between national and local governments, food 

companies and non-governmental organizations to work together to minimize or 

capitalize on food waste. The reduction could also be achieved through citizen 

empowerment, job creation and cultural integration policies (Fattibene et al., 2020). 

With all these aspects in mind, different countries have introduced different regulations 

and guidelines. The motive of this regulation or policy can be achieved through 

government initiatives, public participation, and innovative, technology-driven and 

viable business models (Blanc & Ottimofiore, 2021). There are various parameters on 
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which food waste management initiatives and strategies are based, as summarized in 

Figure 2.10. 

 

Figure 2.11: Different policies and interventions for food waste management. Source: 

Sharma et al. (2022) 

 

2.12.3. The impact of the carbon tax policy in reduction of gas emissions 

The amount of greenhouse gases present in the atmosphere is the biggest danger to 

humanity. The primary cause of climate change reached a record high of 405 points 

per million (ppm) in 2017, up from 403 points per million (ppm) in 2016 and 400 points 

per million (ppm) in 2015 (Michael, 2017). By the end of this century, countries will 

experience up to six different climatic conditions due to the rise in global temperatures 

from 3 to 4oC caused by current greenhouse gas concentrations. The intensity and 

frequency of natural disasters such as rising sea levels, floods, droughts, tropical 

storms, heat waves, wildfires, and a lack of clean water are increasing due to global 
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warming, which is being fuelled by greenhouse gas emissions. Without lowering CO2 

emissions and other greenhouse gas levels, climate change will have an increasingly 

negative and irreversible impact on life as we know it. The window of time to act is 

gradually closing (WMO, 2022). South Africa's annual greenhouse gas emissions 

have been growing faster than the world average (2.3% per year compared to the 

world average of 1.8% per year) (StatsSA, 2019). Because greenhouse gas emissions 

are sensitive to the business cycle, it is anticipated that as South Africa's economy 

grows, its greenhouse gas emissions will continue to rise. Given our rising per capita 

emissions and the urgent need for preventive action, which is now more important 

than ever given our experience with the COVID-19 health crisis and the new normal, 

it would be irresponsible to wait for growth to resume before taking action. With 

minimal socio-economic effects and a real growth reduction of only 0,5% to 0,15%, it 

is predicted that the gradual implementation of an adequate carbon tax will reduce 

South Africa's greenhouse gas emissions by between 35 and 44% below normal 

business by 2030 (SARS, 2020). 

 

South Africa voluntarily committed (at COP 15 in 2009) to reduce greenhouse gas 

emissions by 34% by 2020 and 42% by 2025 below the BAU trajectory, subject to 

support from developed countries – climate finance, capacity building and technology 

transfer. South Africa ratified the Paris Agreement in November 2016 and approved 

the submission of its Nationally Determined Contribution (NDC), which requires 

emissions to peak in 2020-2025, plateau for a 10-year period from 2025-2035, and 

decrease from 2036 onwards. South Africa's emissions will be in a range between 398 

and 614 Mt CO2eq by 2025 and 2030 as defined in national policy (Presidential 

Climate Commission, 2021). Major emitter nations, including developing nations, must 

significantly cut their energy-related greenhouse gas (GHG) emissions in accordance 

with the Paris Agreement (UNCC, 2017).  

 

As part of the strategy to reduce greenhouse gas emissions, the NDC identified the 

carbon tax as a key component. The 2011 National Climate Change Response Policy 

(NCCRP) and the National Development Plan (NDP) include the carbon tax as a key 

component of their climate change response strategy as a cost-effective tool (Reuters, 

2021). The CO2 tax law implements that the polluter pays principle and helps ensure 

that businesses and consumers take these costs into account in their future 
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production, consumption and investment decisions. This assists in reducing 

greenhouse gas emissions and ensures SA will meet its NDC obligations under the 

ratification of the 2015 Paris Agreement (SARS, 2020). 

 

Any natural or legal persons who exceed the DEFF reporting thresholds, which also 

serve as the carbon tax threshold, are subject to the carbon tax. The carbon tax design 

is in line with this DEFF mandatory emissions reporting requirement. Carbon dioxide 

equivalent greenhouse gas emissions from fuel combustion, industrial processes, and 

fugitive emissions of a taxpayer in relation to a tax period are taxed at a rate of 

R120/tCO2eq for 2019 and R127/tCO2eq for 2020. The first phase of the tax's gradual 

implementation ran from 1 June 2019 to 31 December 2022, and the second phase 

from 2023 to 2030. The carbon tax rate rises every year by inflation plus 2% until 2022 

and then every year by inflation. In order to give current significant emitters time to 

transition their operations to cleaner technologies through investments in energy 

efficiency, renewable energy, and other low-carbon measures, significant tax-free 

emissions allowances ranging from 60% to 95% will result in a modest nett carbon tax 

rate ranging from R6 to R48/tCO2eq. The tax's design may be modified after this initial 

phase, depending on the economy and how well the tax has worked to reduce 

emissions at that point (Al-Obadi et al., 2022). The Carbon Tax Act was gazetted on 

23rd May 2019 (Gazette No 42483) and the carbon tax became effective on 1 June 

2019. Carbon offset regulations (Gazette No. 42873) with final regulations gazetted by 

the Minister of Finance in Nov 2019 (SARS, 2020). 

 

2.12.4. Paris Agreement on Climate Change 

The Paris Agreement was adopted on December 12, 2015, at the 21st meeting of the 

Conference of the Parties to the United Nations Framework Convention on Climate 

Change (UNFCCC CoP21), held in Paris from November 30 to December 13, 2015. 

The agreement was adopted after four years of intense negotiations commissioned by 

the 17th UNFCCC CoP in Durban in 2011. United Nations Secretary-General Ban Ki-

Moon, who acted in his capacity as depositary of the agreement, convened a high-

level opening ceremony for the signing of the agreement in April 2016 (DEFF, 2016). 

The agreement is a comprehensive framework to guide international efforts to limit 

greenhouse gas emissions and address all related climate change challenges. It 
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signals the shift in pace towards low-carbon development from 2020 through country 

commitments in ambitious national plans called Nationally Determined Contributions. 

This result recognizes that climate change poses an urgent threat to human society 

and the planet and requires the greatest possible cooperation from all countries and 

other stakeholders (World Bank, 2022). The main goal of the agreement is to limit 

global temperature rise to well below 2oC, while making efforts to limit the rise to 1.5oC 

(Fattibene et al., 2020). 

 

 

Figure 2.12: Countries that have ratified or signed the Paris Agreement as of June 1, 

2017. Source: Statista, (2022) 

 

The recognition of the 1.5-degree target is of central importance for South Africa as 

an African and developing country with a high vulnerability to climate change. The 

Paris Agreement is also a key vehicle for mobilizing finance, technological support and 

capacity-building for developing countries, and also helps to enhance global efforts to 

combat and minimize loss and damage from climate change and increase climate 

resilience (UNCC, 2017). Although climate action needs to be massively stepped up 
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to meet the Paris Agreement's goals, the years since it came into force have already 

produced low-carbon solutions and new markets. More and more countries, regions, 

cities and companies are setting goals for climate neutrality (Tracey, 2023). Zero-

carbon solutions will become competitive in all economic sectors that account for 25% 

of emissions. This trend is most noticeable in the energy and transportation sectors 

and has created many new business opportunities for pioneers. By 2030, zero-carbon 

solutions could be competitive in sectors that account for over 70% of global emissions 

(Skjærseth et al., 2021). 

 

2.13. Conceptual and theoretical frameworks 

2.13.1. Conceptual Framework 

A conceptual framework is an analytical tool that helps you understand and organize 

the relationships between your research variables or concepts. It is based on the 

researcher's review of the literature, research objectives, and expected conclusions 

(Swaen & George, 2022). Figure 2.12 below presents the conceptual framework 

followed in this research study. 

 

 

Figure 2.13: Conceptual framework of the study. Source: Researcher (2023) 
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2.13.1.1. The objective of drivers and reasons behind chilled and frozen food waste 

generation. 

Chilled and frozen food waste generation can be attributed to several drivers and 

reasons. Drivers represent the overarching factors that lead to chilled and frozen food 

waste, while reasons provide specific explanations or circumstances that directly 

contribute to the generation of waste within that broader context (Oria & Schneeman, 

2020). An analysis of the key drivers behind the generation of chilled and frozen food 

waste is based on the framework mentioned above. The Triple Bottom Line Theory 

has clearly indicated that the aspect of sustainability is dependent on all three areas 

of social, economic and environmental aspects (Bahraini, 2021).  

  

The reasons and drivers of food waste generation, particularly chilled and frozen food, 

are diverse and complex but understanding them is critical to identifying effective ways 

to reduce chilled and frozen food waste generation. As in many behavioural domains, 

consumers’ actions in this area are driven by cultural, personal, political, geographic, 

biological, and economic factors that influence conscious and unconscious decisions 

(Thyberg & Tonjes, 2016).  

 

Inadequate cold chain management: The cold chain refers to the system that ensures 

the proper handling, storage, and transportation of chilled and frozen foods at 

controlled temperatures (Thyberg & Tonjes, 2016). Breaks or failures in the cold chain, 

such as temperature fluctuations or improper storage conditions, can lead to food 

spoilage and waste. Retailers play a significant role in the generation of chilled and 

frozen food waste. Factors such as overstocking, incorrect stock rotation, and 

insufficient monitoring of expiration dates can result in products reaching their sell-by 

or use-by dates without being sold or consumed, leading to waste (Ndraha et al., 

2018).  

 

Consumer behaviour is another important driver of chilled and frozen food waste. 

Consumers may buy more perishable items than they can consume within the desired 

time frame, resulting in items being discarded before use. Additionally, improper 

storage or handling by consumers, such as leaving items out of the freezer for 
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extended periods or not following recommended thawing procedures, can contribute 

to food spoilage and waste (Ahmed et al., 2021).  

 

The lack of infrastructure and technology: In regions with inadequate infrastructure 

and limited access to reliable refrigeration and freezing technologies, food waste is 

more likely to occur. Without proper storage facilities, perishable items are prone to 

spoilage and waste. Consumers buying more than they can consume before the food 

expires can result in disposal of unused frozen and chilled items (Ahmed et al., 2021). 

Misunderstanding "sell by," "use by," and "best before" dates might lead to 

unnecessarily discarding still-edible food (Hall-Phillips & Shah, 2017). 

 

This perception of consumer behaviour and attitudes allows the researcher to review 

and investigate the drivers and reasons behind chilled and frozen food waste. 

Addressing these drivers and reasons requires a multifaceted approach involving 

improved cold chain management, better inventory management, consumer education 

on proper handling and storage, relaxation of cosmetic standards, investment in 

infrastructure and technology, and a more nuanced understanding and application of 

food handling regulations to minimize unnecessary waste while ensuring food safety 

(Gillespie et al., 2023). By understanding and addressing these drivers and reasons, 

stakeholders in the food industry can develop strategies and interventions to reduce 

frozen and chilled food waste, promoting sustainability and minimizing economic 

losses (Ndraha et al., 2018). 

 

2.13.1.2. The socioeconomic and environmental impacts of chilled and frozen food 

waste generation 

Socioeconomic and environmental impacts are consequences of an action or event, 

while environmental impacts pertain to the changes or effects on the natural 

environment caused by human activities. Both types of impacts are crucial 

considerations when evaluating the overall sustainability and consequences of various 

actions, policies, or events (Wang et al., 2020). Finding the relationship between socio-

economic determinants and environmental degradation has wide implications for 

evaluation and formulation of policy to improve environmental quality while the social 

factors responsible for environmental performance are required to be further explored.  



 Classification: Public 

Part of the socio-economic impact is economic loss where chilled and frozen food 

waste represents a significant economic loss for various stakeholders, including 

producers, retailers, and consumers. Wasted food translates into financial losses for 

businesses and households, impacting profitability and disposable income and could 

otherwise have been directed toward addressing food insecurity and hunger in 

communities (Berry, 2020).  The management and disposal of chilled and frozen food 

waste incurs additional costs for businesses and municipalities. These costs include 

waste collection, transportation, landfill fees, and waste management infrastructure 

investments. Ultimately, these expenses can burden consumers and taxpayers. 

Chilled and frozen food waste generation represents lost opportunities to address food 

insecurity and hunger. By reducing food waste particularly chilled and frozen 

generation, more resources could be directed towards meeting the nutritional needs 

of vulnerable populations (Chakona & Shackleton, 2019). Decomposing frozen and 

chilled food waste generates methane, a potent greenhouse gas that contributes to 

climate change (Al-Rumaihi et al., 2020, Bahraini, 2021). Here an understanding of 

the fact that there are major impacts associated with the domain of chilled food waste 

and frozen food waste is effectively highlighted. The key area that can be considered 

here is the fact that with the appropriate use of the same Triple Bottom Line 

Framework, and it is clear that the social and environmental areas are major aspects 

related to the overall domain of sustainability.  

 

In addition to methane production, the energy-intensive processes involved in food 

production, refrigeration, and transportation also contribute to carbon emissions and 

exacerbate climate change. The disposal of chilled and frozen food waste requires 

waste management systems, such as landfills or incinerators, which can have 

negative environmental impacts. Improper disposal or inadequate waste management 

can lead to pollution of soil, water, and air, affecting ecosystems and human health 

(Al-Rumaihi et al., 2020). Addressing these socioeconomic and environmental impacts 

requires comprehensive strategies such as improved supply chain management, 

better inventory control, consumer education and awareness, innovative food waste 

reduction initiatives, investment in sustainable infrastructure, and policy interventions 

that promote responsible food consumption and waste management practices 

(Pandey, 2021). 
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2.13.1.3. The reasons behind consumer perceptions on chilled and frozen food waste 

generation 

Consumer or customer perceptions refer to the beliefs, opinions, attitudes, and 

subjective understandings that individuals have about products, brands, services, or 

any other aspect of the marketplace. These perceptions are shaped by a combination 

of personal experiences, cultural influences, marketing messages, social interactions, 

and various other factors. Consumer perceptions play a vital role in shaping consumer 

behaviour, decision-making processes, and purchasing choices. They can encompass 

a wide range of aspects, including quality, value, convenience, trustworthiness, 

reliability, sustainability, aesthetics, and more (DeLong & Grebitus, 2016). 

 

Knowledge of consumer or customer behaviour towards a category of products is 

necessary for research and development during the development of new products 

generally, and food products in particular, in all phases of a product cycle. The 

generation of chilled and frozen food waste should concern consumers are as it has a 

negative impact on the environment and society and contributes to resource depletion, 

greenhouse gas emissions, and the inefficiency of the food system (Ahmed et al., 

2021).  

 

The main impact of understanding the key attitudes of customer and behaviours in this 

domain can be a beneficial area altogether. In this regard, it can be said that the main 

issue of food waste generation and, especially, the key area of fast food and chilled 

and frozen food waste generation, is entirely dependent on the purchasing patterns 

and the behaviours associated with the customers. In this regard, a study of these 

areas can be seen to be an extremely beneficial area and can help in understanding 

all the crucial areas that impacts the behavioural patterns and the related aspects as 

well (Zanoni & Zavanella, 2012). Overall, the use of the correct levels of understanding 

of the customers and their perceptions and behaviours is a critical area that can also 

help in ensuring appropriate generation of relevant frameworks that can be beneficial 

and can help in engendering a more positive result overall in the long run as well 

(Ahmed et al., 2021). It is beneficial for the overall region and can help in coming up 

with a more appropriate gaps analysis, which can be impactful and can help in 

engendering betterment (Marr, 2022).  
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Customers who are aware of the factors that contribute to food spoilage and waste 

easily understand the importance of proper storage and handling of chilled and frozen 

foods. They pay attention to expiration dates, follow recommended storage guidelines, 

and take measures to prevent food waste at household level. Not all consumers may 

be fully aware of the impact of chilled and frozen food waste generation or the actions 

during shopping can take impact either negatively or positively on chilled and frozen 

food (Hall-Phillips & Shah, 2017). Consumer ability to interpret date labels (e.g., "best 

before," "use by") accurately and make informed decisions (Lukić, 2016). Some may 

not understand the significance of proper storage, the importance of minimizing frozen 

and chilled food waste, or the potential environmental and socioeconomic 

consequences associated with it.  

 

Consumers often associate value for money with the quantity of food they receive for 

the price paid (AFFI, 2021). This perception can lead to prioritizing quantity over quality 

and potentially contributing to overconsumption and higher levels of chilled and frozen 

food waste (Ahmed et al., 2021). Understanding consumer perceptions is crucial for 

businesses as it helps tailor marketing strategies, product positioning, communication 

efforts to align with consumer expectations and preferences. By gaining insights into 

consumer perceptions, businesses can develop products and services that meet or 

exceed consumer needs, build strong brand identities, and cultivate lasting customer 

relationships (Varese et al., 2022). 

 

2.13.1.4 The national policy and regulatory framework on chilled and frozen food 

waste generation 

A policy and regulatory framework refer to a set of rules, guidelines, laws, and 

regulations established by government bodies or other governing entities to govern 

and guide behaviour in a specific domain or sector. It provides a structured approach 

to addressing societal, economic, or environmental issues and aims to achieve desired 

outcomes or objectives through the implementation of rules and policies (Gaiani & 

Fonseca, 2020). In the context of a policy and regulatory framework, "drivers" refer to 

the underlying factors or motivations that prompt the development or implementation 

of specific policies or regulations while "Reasons" are the specific justifications or 

rationales for the development and implementation of policies and regulations within 
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a particular framework. They provide explicit or implicit explanations for why specific 

rules or guidelines are deemed necessary or beneficial (Cooper, 2021).  

 

According to the Food Agricultural Organisation, food loss and waste, particularly 

chilled and frozen food loss and waste (FLW), currently represent a pressing challenge 

in the design of sustainable food systems. The FLW negatively impact food security 

and nutrition and significantly contribute to greenhouse gas (GHG) emissions, 

environmental pollution, degradation of natural ecosystems and biodiversity loss, and 

represents a waste of resources used in food production. Tackling food loss and waste 

is a defined target- SDG target 12.3 - within the internationally agreed Sustainable 

Development Goals (SDGs). As custodians of this target, FAO and the United Nations 

Environment Programme (UNEP) measure and monitor progress on efforts to reduce 

food loss and waste against the Global Food Loss and Waste Index. The national 

framework may set specific targets for reducing chilled and frozen food waste 

generation. These targets can be quantitative, such as percentage reduction goals, or 

qualitative, focusing on improved management practices (Colombo et al., 2020). The 

framework may provide guidelines for stakeholders involved in the supply chain, 

including producers, retailers, distributors, and food service providers (Chauhan et al., 

2021).  

 

These guidelines could cover aspects such as proper inventory management, cold 

chain maintenance, stock rotation, and quality control to minimize waste. The 

framework may emphasize the importance of consumer education and awareness 

programs to promote responsible consumption, proper storage, and handling 

practices. This could include public campaigns, educational materials, and 

collaborations with consumer organizations. The framework may include incentives 

and support mechanisms to encourage businesses and organizations to adopt 

sustainable practices and technologies that minimize chilled and frozen food waste. 

This could involve financial incentives, tax breaks, grants, or technical assistance. A 

policy and regulatory framework consisting of rules and guidelines established to guide 

behaviour and achieve specific objectives. Drivers are the underlying factors that 

prompt the development of policies and regulations, while reasons provide the 

justifications or rationales for the specific measures implemented within the 
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framework. Together, these elements shape the governance and regulatory 

landscape within a particular domain or sector (Creecy, 2023).  

 

2.13.2. Theoretical Framework 

The terms theoretical and conceptual frameworks are often used interchangeably in 

research. However, there are stark differences between the two areas that must be 

effectively pointed out. The use of both a conceptual and a theoretical framework is 

permissible in the case of a single research as the theoretical framework provides an 

extensively broad and general overview of the overall research problem that is being 

studied in the research (Yoobic, 2021). On the other hand, the conceptual framework 

is used to pinpoint the core areas of the research problem that is being studied. 

Therefore, both areas have different requirements and cater to different overall needs 

of the research. The conceptual framework can be considered to be a plan that 

identifies the key areas associated with the research that can be easily generated and 

can be largely beneficial in the long run. Without the appropriate generation of a 

conceptual framework, a better plan of the study cannot be generated (Chauhan et 

al., 2021).  

 

However, there is a need to understand that the conceptual framework of study is 

dependent on the theoretical framework that has been employed in any study (Figure 

2.13). The use of the same has been noted as the entire conceptual framework is 

based on the Triple Bottom Line Theory, which is the main theoretical framework that 

has been employed in this research. This section provides a theoretical framework to 

address the objectives of this study.  
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Figure 2.14: Theoretical framework process flow. Source: Bahraini (2021) 

 

This framework clearly indicates that the use of the Triple Bottom Line Theory can be 

beneficial in ensuring better understanding of the reasons and the impacts of frozen 

food waste. The use of the theory in this regard, has pointed out the fact that there are 

social, economic, and environmental reasons for the generation of frozen food waste 

(Bahraini, 2021). On the other hand, in addition to these reasons, there are social, 

environmental, and economic impacts associated with frozen food waste as well. The 

overall impacts on the organisation and the stakeholders can be beneficially deduced 

from understanding the manner in which food waste generation patterns are 

appropriately analysed (Bhattacharya et al., 2022). 

 

The Triple Bottom Line Theory asserts that a company must create value for people, 

the planet, and profit through its business operation. People mean the society, planet 

means the environment, and profit means the economic activity of the company. 

People often underestimate the amount of food wasted by them (van der Werf et al., 
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2020). Food manufacturing businesses prepare and distribute food for customers. Due 

to a low demand, at certain times food manufacturing businesses have to manage 

excessive inventory. Food products are perishable and so substantial amount of foods 

is wasted which causes sustainability issues. Besides, there are numerous people and 

communities in South Africa who are hungry. If the unsold foods are provided to them, 

they can enhance their living standards and satisfy their demand for nutrition. Besides, 

food wastage leads to wastage of resources, time, and skills which were used to 

prepare the foods (Falatouri et al., 2022). 

 

2.13.2.1. Triple Bottom Line Definitions 

The theory of the Triple Bottom Line (TBL) is an established framework that 

accentuates the significance of examining three dimensions, namely economic, social, 

and environmental, in the assessment of an organization's or project's effectiveness. 

Each dimension serves as a distinctive "bottom line," which corresponds to a distinct 

facet of sustainability. Provided below are conceptual descriptions of each constituent 

of the Triple Bottom Line (Bhattacharya et al., 2022). 

 

Economic Bottom Line: The economic foundation of the Triple Bottom Line concept 

pertains to the monetary facet of an establishment or venture. It encompasses the 

evaluation of economic achievement, profitability, and financial resilience. Within this 

realm, economic deliberations concentrate on the generation of earnings, the 

optimization of shareholder worth, and the assurance of the fiscal feasibility of the 

entity. It fosters conscientious financial administration and effective resource allocation 

to bolster enduring prosperity (Bahraini, 2021). The "profit" aspect of the TBL theory 

recognizes that sustainable business practices can contribute to long-term financial 

success by enhancing reputation, reducing risks, fostering innovation, and creating 

shared value for society. 

 

Social Bottom Line: The social aspect that is located at the end of a spectrum and is 

concerned with the social and moral aspects of an organization's activities. It entails 

the assessment of the consequences of business operations on employees, 

communities, and the overall well-being of society. In terms of the social dimension, 

considerations extend beyond financial measures to encompass social responsibility, 

human rights, diversity and inclusion, labour practices, and community involvement. 
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The social aspect that is located at the end of a spectrum highlights the ethical 

treatment of employees and the promotion of favourable social consequences 

(Bhattacharya et al., 2022). Ultimately, the "people" aspect of the TBL theory 

emphasizes the importance of fostering healthy and thriving societies in which 

individuals can lead fulfilling lives. 

 

Environmental Bottom Line: The ecological sustainability of an organization or 

project is the focus of the environmental bottom line. This entails evaluating the effects 

of activities on the environment and its natural resources. Within the environmental 

dimension, organizations are required to take into account the ecological footprint 

resulting from their operations. This encompasses endeavours to decrease resource 

usage, mitigate pollution, implement sustainable methods, and contribute to the 

preservation of biodiversity. The environmental bottom line underscores the 

significance of environmental stewardship and conservation (Bautista, 2020). The 

"planet" aspect of the TBL theory emphasizes the interconnectedness of human 

activities with the health and integrity of the natural world, highlighting the importance 

of responsible stewardship of the Earth's resources for present and future generations. 

 

2.13.2.2. Theoretical perspective 

This research considered food waste and its impact on the Triple Bottom Line 

framework, to investigate the drivers and suggest ways in which it can be mitigated. 

This study aims to draw any connections that exist in the FMC’s policy and food waste 

reduction practices and how they relate to the food waste hierarchy. The triple bottom 

line framework highlighted in Figure 2.15, below is a concept that incorporates the 

environmental, economic, and social impacts of any project or business, and is 

therefore pivotal in transforming businesses into sustainability by encouraging the 

company to not only focus on the profits but also the other dimensions of the 

framework. Therefore, when one looks at the complexity and challenges of dealing 

with food waste, the benefits of reducing food waste from a Triple Bottom Line 

sustainability perspective are very clear. 
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Figure 2.15: A Venn diagram model highlighting the Triple Bottom Line framework. 

Source: Karwowska et al. (2021) 

 

Sustainability is largely dependent on all three aspects of the model, social, economic, 

and environmental. Therefore, impacts of food waste on all these three domains can 

be beneficial in pointing out unsustainability (Filho et al., 2021). This can be seen as 

a critical area of need that must be considered and this can lead to issues as well 

overall. While several companies choose the easiest way to get rid of waste, the waste 

hierarchy (shown in Figure 2.15 below) provides more benefits for the environment, 

society and the economy in line with the Triple Bottom Line approach to sustainability 

(Karwowska et al., 2021).  

 

Using the food hierarchy framework, various types of waste should be evaluated at 

various stages of the supply chain and decisions made on the best approach. The best 

approach should be source reduction (Figure 2.16), which is focused on preventative 

and mitigation measures. This is possible if drivers for food waste generation are 

known. Where food waste can’t be avoided, surplus food or food waste which is 

deemed edible and can be eaten should be redistributed to the needy before going to 

the trash.  The order of each treatment is determined not only by its impact on the 

environment but also by the economic and social advantages it offers. Food waste can 

be treated with anaerobic digestion, which is also used to treat all other biodegradable 
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trash in conjunction with composting. Any kind of waste can be treated with thermal 

energy recovery - gas emissions, for instance, are significant effects on the 

environment (Betz et al., 2015). 

 

 

Figure 2.16: Food waste hierarchy, Source: Generated by researcher from DFFE 

(2019) 

 

While much of the food returned to the FMC was labelled as food waste, there should 

be attempts to categorise the waste into various streams and employ the food waste 

hierarchy and the Triple Bottom Line framework to take the best option based on the 

best approach for dealing with the waste. For instance, several compounds in food 

waste can be extracted and used in a variety of ways. Even though complex 

technology is required for some extraction processes, the substances that are 

obtained typically may have a high value. There has been an increase in research 

interest in this field over the past few years, and therefore technologies are available 

for the valorisation of these wastes. However, most types of food waste do not require 
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industrial-scale technologies (Betz et al., 2015). Composting and anaerobic digestion 

are two common solutions for mixed food waste which however fall much lower on the 

food waste hierarchy and may not be the best solutions for large cooperates where 

large volumes of food waste are produced. Worse still, meat or other animal by-

products are not recommended for composting because of considerable 

environmental impacts (du Plessis, 2020).  

 

2.13.2.3. Application to the Study 

In order to verify conformity to the good practices for dealing with food waste 

highlighted above, a process flow is presented in Figure 2.13 for use in the present 

study. It describes food waste generation patterns and drivers within the FMC, as well 

as the current preventative and waste management practices employed in the 

company. In order to provide a thorough assessment of the context, drivers, and 

patterns of food waste generation, the food waste hierarchy for management of food 

waste and the risk framework to food supply change and food wastage were 

combined. In this framework, a waste audit was used as a tool to gather and analyse 

quantitative data for the returned retail food waste, and the reasons for the return of 

the food products. The purpose of waste audits was to estimate hotspots for food 

waste generation and inform strategies for preventing and managing it (WRAP, 2013). 

Weighing scales were used to measure waste streams' quantity and composition. Due 

to the time and labour involved, waste audits are usually conducted on small samples 

representing a larger population. By repeating those at various times, seasonal or 

other time-related variations are frequently taken into account. The majority (88%) of 

waste audits conducted in research are descriptive baseline waste characterisation 

studies (Wilkie et al., 2015) Newenhouse and Schmit (2015) stated that waste studies 

rely a lot on quantitative data, which can be analysed with industrial ecologies tools 

like eco-efficiency analysis and Material Flow Analysis (MFA). According to Brunner 

and Rechberger (2016), MFA is a methodical assessment of the flows and stocks of 

materials within a system that is defined in space and time. 

 

As the Triple Bottom Line Theory asserts, food companies are accountable to create 

sustainable food and be careful all the produced foods are being utilised and properly 

consumed. As entrepreneurs are switching to digital business model, in South Africa, 
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companies need to implement digital solutions in the food supply chain. Digital 

technologies consist of wide technology set such as big data analytics and data mobile 

(Annosi et al. 2021). Platform organisations can focus on multiple brokerage that these 

organisations can play a crucial role in waste recovery. Barriers and drivers behind the 

widespread adoption of technical solutions in the food supply chain is yet to be 

explored. 

 

The food sector is a major sector in any economy. The worldwide demand for food is 

increasing. The requirement for meat and dairy products is also estimated to increase 

in the upcoming years (Lemaire & Limbourg, 2019). In order to cope with the rising 

demand, it is necessary to implement sustainable food production by taking a Triple 

Bottom Line approach, the new production should be in a way that can satisfy the need 

of the people without wasting food items. Such production also improves value 

creation for the economy and the environment. Thus, sustainable development should 

follow. 

 

2.14. Conclusion 

According to the literature assessment of supply chain food waste, food waste is a 

major issue both globally and in South Africa. It significantly affects supply chain 

behaviour upstream and downstream, despite not being on par with the vast amount 

of food that is wasted. The environment, the FSC's viability, and the safety of the 

world's food supply are all negatively impacted by food waste (Food Waste within Food 

Supply Chains: Quantification and Potential for Change to 2050, 2010). Food waste 

because of supply chain inefficiencies is not a recent phenomenon but is a well-known 

and widespread problem. According to Jensen et al. (2013), waste management is 

crucial to future sustainability and food waste is a particularly complicated challenge 

for retail businesses.  

 

According to the literature, assumptions were made to determine how much food was 

wasted. These hypotheses must be examined by examining source data (Ali & 

Bharadwaj, 2014). According to Panda and Mohanty (2011), the bullwhip effect in the 

FSC may be avoided by concentrating on certain supply chain components and by 

effectively disseminating information along the whole supply chain. Upstream 
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members may access demand and replenishment data, allowing all partners to 

compute their inventory needs concurrently using the same original raw data. 

Coordination and collaboration among supply chain participants are crucial for 

improving supply chain efficiency and reducing the bullwhip effect of food waste along 

the supply chain. (Panda & Mohanty, 2011). It is important to research how food waste 

drivers affect how much food is wasted as this could demonstrate how changes made 

to one part of the supply chain might have a detrimental impact on other parts. To 

better understand the issues with food waste and the factors that contribute to it, 

further research must be done on all other categories of food items. According to the 

literature, there are several factors that contribute to food waste, and they can change 

significantly depending on changing circumstance (Ali & Bharadwaj, 2014). There 

might be a large number of additional factors that contribute to food waste. In order to 

manage food waste more effectively, it is necessary to identify and explore additional 

food waste factors (Parfitt et al., 2021). 

 

2.15. Chapter Summary 

This chapter addressed the issue of food waste by highlighting the definition used in 

the literature and the problems that result from inconsistencies in definitions. The 

variety of techniques used in food waste studies was also highlighted. The literature 

on various classes of food waste, quantification studies, and management strategies 

were examined to review food waste that occurs at the grocery retail level. As a result, 

it became clear that different methodologies are employed all over the world to 

understand food waste. The most prevalent food waste categories identified by the 

literature, according to the review of the literature, are fresh produce, dairy products, 

and bakery products. The causes of food waste were also discussed, with shelf life 

and problems with date labelling being the main culprits. The final section of the 

literature review focused on governance/management approaches, the theoretical 

framework applicable to this study, and food waste management from South Africa's 

strategic direction. 
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3. CHAPTER 3: METHODOLOGY 

3.1. Introduction 

Food waste is one of the major issues that must be considered by all countries. This 

study contributes to an understanding of the extent of frozen food waste in the FMCG 

segment of KZN, South Africa. Methodology refers to the way in which procedures are 

used (Portia & Keating, 2017; Frankfort-Nachmias, 2020). The chapter is divided into 

various sections including: (i) description of the study area, (iii) population and 

sampling, (iv) sampling procedures, (v) data collection procedures, (vi) data collection 

instruments, (vii) validity and reliability measures, (viii) data analysis, (ix) ethical 

considerations, and (x) chapter summary.  

 

The primary objective of the study was to investigate the food waste generation, 

driving factors and the impacts (economic and environmental) of frozen and chilled 

dairy, meat and fish product waste from the retail supply chain as these pertain to a 

major retail food supplier and producer in South Africa. The study research design 

used a mixed methods approach by including both quantitative and qualitative 

methods as well as analysis of secondary data. This approach allowed a reasonable 

response to the research question and proof of acceptable scientific standards for 

consistency (validity, reliability, and trustworthiness). A case study research approach 

was also used where one of the retail stores in the sample was selected for an in-

depth investigation and to corroborate the secondary data from the supplier.   

3.2. Research paradigm 

The research paradigm considered in any study refers to the methods, models and 

patterns that are to be employed in the study (Newman & Gough, 2020). This is very 

important as it can impact the outcomes of the study. The research paradigm is also 

generally regarded as a series of theories and practices that can be employed in any 

study. The three pillars that can be associated with the aspect of research paradigm 

include ontology, epistemology, and methodology. In this regard, as Al-Ababneh 

(2020) suggests, ontology refers to the nature of reality that is generally applicable in 

the case of any study. It specifies the unitary nature of reality, which means that there 

can be only one reality or none at all.  
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On the other hand, epistemology is more associated with the manner in which 

knowledge can be effectively gained. Methodology, as per Dodds & Hess (2020), is 

the area that deals with the processes that are generally employed in the overall 

exploration of knowledge and underpinning the validity of the knowledge that is gained.  

 

The positivist and interpretivist research paradigm were selected in this study.   While 

interpretivism integrates human interest into a study (Blackwell, 2018), positivism 

underpins the fact that the reality that exists can be easily measured and interpreted 

(Babii, 2020). Thus, the use of positivism can allow better measurements pertaining 

to the overall frozen food waste aspects and their overall impacts. It also offers a 

greater scope for a real enquiry in any study.  

 

As the study was conducted by making appropriate use of the mixed method 

approach, it can be said that the use of two philosophies has been employed. The 

positivism research philosophy is more aligned towards the aspect of quantitative 

study. However, as this study made use of both qualitative and quantitative data, for 

the qualitative part, the study used the interpretivism research philosophy.  

 

The main role of this research philosophy is to come up with appropriate 

interpretations of the collected data through the use of the correct analysis techniques. 

In a qualitative study, a more subjective approach of data analysis is allowed. This 

allows a comprehensive review that is generally seen to be one of the most essential 

parts associated with any study (Xue et al. 2017). Further, it can be helpful in deriving 

the major areas associated with the overall dependent and independent variables 

associated with the study. The inter-relationship that is shared between these two 

variables allows a more comprehensive analysis to facilitate a robust study that is 

based on the study objectives. 

 

According to Yasanur Kayikci et al. (2022), appropriate use of mixed data is beneficial 

in coming up with both statistical insights and descriptive analysis. The present study 

used a mixed method approach to ensure an understanding of food waste generation 

in the KZN region and identified key determinants of this process. With the correct use 

of quantitative data, statistical insights about the food waste generation, especially 

concerning frozen and packaged food waste were facilitated.  
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The overall quantity of food waste that is being generated and the trends in food waste 

generation has been effectively highlighted using quantitative data. On the other hand, 

the use of qualitative data was employed to ensure better comparisons. The study 

here has undertaken a critical comparative approach to data collection and data 

analysis. In this regard, the use of the correct data that can be used for the comparison 

purposes has been appropriately collected (Woolley et al. 2022). Further, it also 

ensured the use of appropriate theoretical underpinnings to inform the study and come 

up with more robust comparisons. This has allowed a critical comparative analysis 

which is unbiased, reliable and valid. 

 

The study made use of three different research techniques including a survey and an 

interview. Thus, two surveys and two interviews were conducted and according to 

Wikurendra et al. (2022), the collection of quantitative data is generally done through 

the use of surveys in the case of primary data collection. The use of two surveys was 

considered to generate a more impactful study.  

 

Unlike surveys, interviews are generally conducted to collect qualitative data. The use 

of appropriate qualitative data is essential in the case of this study, as it is used for a 

comparative study. Overall, the application of the interview process helped in 

developing better outcomes (Writer, 2022) and allowed the collection of a more robust 

set of qualitative data. Here again, the use of two different interviews was applied to 

collect a more comprehensive set of data. These data have been further analysed 

using appropriate analysis techniques.  

 

The other major technique used in the study involved comprehensive data analysis. 

The use of a critical comparative data analysis technique ensured a better 

understanding of the research (Xue et al. 2017). The critical comparative analysis 

eliminated bias. Secondary qualitative data collected during this study also helped in 

identifying gaps that exist in the existing ways of food waste management. The 

techniques that were employed here allowed greater reliability and validity of the study 

and ensured that the best research outcomes were generated. 
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3.3. Research methods and field data collection 

3.3.1. Data collection methods 

A mixed-methods approach combining both qualitative and quantitative methods and 

primary and secondary data was used in this research to answer the research 

questions for the study. Primary data were collected using self-administered surveys 

and electronic interview questionnaires using mobile devices while secondary data 

were collected from the FMC’s records on food waste from the retailers. According to 

Creswell (2003), using both quantitative and qualitative methodologies minimise the 

limitation associated with each method. The mixed-method approach considers the 

evaluation of statistical information from the collected quantitative data as well as 

several perspectives of all stakeholders involved and, thus, approaches the objectives 

of the study in a holistic manner (Huyler & McGill, 2019). The data collection tools are 

described in detail below in Figure 3.1.  

 

 

Figure 3.1: Data collections techniques employed in the study. Source: Researcher 

(2023) 
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3.3.1.1. Quantitative research method 

Four Eyes is a survey platform with a data mining engine used for the first survey. The 

online Four Eyes survey involved retail stores and random selection of online 

respondents after supplying an electronic link to their customers. The questionnaire 

comprised 13 prescriptive questions where the respondent had to choose his most 

preferred choice of response. Triangulation (Nachmias & Nachmias, 2017; Chilisa & 

Preece, 2018; Singleton & Straights, 2017) was used to develop the questions from 

gaps arising from responses from retail outlet employees through reference from the 

literature review.  This data collection method was chosen because it has the potential 

to reach a wider range of customers, it saves costs and time, and it is convenient for 

both the researcher and the customer since the retail outlets constituting the study 

universe has 202 retail outlets.   The survey reached out to 600 customers of which 

485 responded, details of which have been provided in the sampling chapter.  The 

consumer survey questionnaire was uploaded in Four Eyes [Appendix J]. 

 

After the self-administered electronic questionnaire (Appendix J) was developed, it 

was uploaded in the Four Eyes online survey portal to be accessed through a 

circulated online survey link. The use of the online survey portal helped in ensuring 

the desired reach of the survey and that the survey process remained within budget. 

Respondents had to push the link to register their demographic details and login. The 

survey was pre-set to continue with interviews only if the provided date of birth qualified 

the respondents as being 18 years or older. After registration and login, the 

respondents would follow the prompts and instructions to complete the survey as 

illustrated in Figure 3.2.   

 

Figure 3.2: Four Eyes online survey registration and login page (Appendix K) 
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Figure 3.3 is a screen shot of where each respondent captured his or her demographic 

information before starting the survey. Using the login button allowed the respondent 

to login and logout of the portal using a username and password he or she generated 

during the registration process. 

 

 

Figure 3.3: Four Eyes survey questionnaire participant responses online. Source: 

Generated by researcher (2023) 

 

As the study was considered from the perspective of all retail stakeholders and 

customers of frozen food and food manufacturing company. One of the key aspects 

that led to respondents being selected for the survey was that if they agreed to 

participate, they would leave their mobile contact number for inclusion into a 

WhatsApp link broadcast group (Figure 3.4) and the four-eye survey link was 

distributed. The Four Eyes WhatsApp Questionnaire Survey Link Distribution list is 

available in Appendix J. 
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Figure 3.4: Screen shot of the WhatsApp message and link sent to respondents.  

Source: Generated by researcher (2023) 

 

In addition, some respondents were drawn from store mobile phone number 

databases from those individuals who were card-carrying members of store clubs. 

Other than the WhatsApp broadcast group, electronic mails were also used to 

distribute the survey link to customers. In the case of store employees, emails were 

drawn from store databases and the survey link was distributed using electronic mail 

(Figure 3.5). 

 

Another survey was conducted to test the results and collect a more robust data set 

overall. The survey was completed by the customer based on the respondents’ 

response (George, 2022). Respondents for individual surveys were purposely 

identified during visits at stores.  

 

An individual survey guide was prepared using a 5-point Likert rating scale. The 

respondents were expected to choose from an array of 5 responses which were 

[Strongly agree, Agree, Neutral, Disagree, Strongly Disagree]. For all the four 

objectives, 21 constructed positive statements were created per respondent and 

segregated in relation to the four study objectives. 



 Classification: Public 

 

Figure 3.5: Four Eyes email questionnaire survey link distribution.  Source: Generated 

by researcher (2023) 

 

The questionnaires were formulated from a review of literature. Responses were 

captured through ticking the most preferred answer for the respondent (Appendix I). 

There were 31 respondents for this exercise, and they comprised professionals, store 

employees, walk-in customers, and policymakers. 

 

3.3.1.2. Qualitative Research Method 

In-depth interviewing is a qualitative research technique used to conduct detailed 

interviews with a relatively small number of study participants.  The interview questions 

were mostly open-ended and led to a discovery-based approach. The purpose of in-

depth interviews was to obtain detailed information that sheds light on views, 

experiences, feelings, and meanings drawn from a particular topic or issue (Rutledge 

& Hogg, 2020). The same statements used to formulate the Likert scale were used to 

formulate questions whereby the research had to probe deeper. Respondents were 

expected to state why they agree or disagreed with the questions and statements. The 

same 31 respondents who participated in the Likert scale participated in this interview 

(Appendix I). Responses were obtained through an interview transcript, which was 

subsequently validated against pre-selected statements as themes. This validation 
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process ensured that the chosen themes accurately captured the essence of the data 

and were relevant to the research objectives. Subsequently, an analysis of these 

themes was conducted to determine the outcomes of the respondents. The pre-

selected statements, which served as the themes, were discussed with peers from the 

FMC who possessed knowledge in qualitative research. These peers provided 

valuable input to refine and validate the themes. This step is an integral part of the 

meta-analysis, in which key findings, themes, or concepts from each objective are 

extracted. This allows for the analysis of the data to identify common themes, patterns, 

or variations across studies. Following this, the findings from individual responses are 

integrated to form a higher-level interpretation or synthesis. This process involves 

examining overarching themes, relationships, or theoretical insights that emerge 

across studies (Hansen et al., 2021). 

 

The informal interview is a type of unstructured interview that is less formal and more 

conversational than the structured or semi-structured interview. They are often used 

to gain an understanding of an environment and the views of its members. Informal 

interviews do not have questions ready but follow the natural flow of the conversation 

(George, 2022). The unstructured interviews were held with store managers in nine 

different retail outlets. A guide was prepared as a source reference to the researcher 

as she interacted with various store managers and questions were posed while the 

researcher moved around the shops and was shown around by the store managers. 

Questions were posed not in the chronological order in which they were prepared as 

this was an interactive process with all nine store managers (Appendix H). This 

process took place at the same time with observations. Responses were recorded 

digitally with the respondent’s permission and thereafter for later transcription and 

analysis.   

 

3.3.1.3. Secondary data collection method 

The next major type of data collection involved secondary data collection. As per the 

ideas of Ryder et al. (2020), secondary data collection can be beneficial with 

appropriate facts and statistics that are peer-reviewed. The use of secondary data can 

be beneficial as it can help in engendering the desired understanding of any given 

area from the perspectives of different experts in any given domain. Its use in this 
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study enhanced the overall impact of the study and facilitated appropriate results that 

were beneficial for the overall study.  

 

Electronic store databases consisting of quantitative records for food waste from the 

retail stores, were collected from the FMC food waste records and used for the study. 

Food waste data from the FMC for the past five financial years (July 2017 to June 

2022) was obtained from the central database of the FMC for analysis and analysed 

using both descriptive and inferential statistics. This central database is managed by 

a control tower or call centre whereby all products ordered or returned are logged after 

a valid approved invoice is received. This information is stored on Systems, 

Applications and Products in Data Processing (SAP), an enterprise resource planning 

(ERP) Software and Business Solution system which is integrated into Microsoft 

Power BI for business intelligence analysis and interactive dashboards.  

 

This SAP database was accessed after permission was granted, with the researcher 

extracting approved data, such as volume in kilograms, case volume and rand value 

by store and category level. Names of stores and retailers where de-identified by the 

technology division before this dataset was approved by management for analysis. 

These data were exported into Microsoft Excel csv files which were imported into 

Microsoft Power BI for further analysis. Additional quantitative data from waste 

management companies that collected waste from the FMC was collected and used 

to evaluate the economic and environmental impacts of food waste from the selected 

categories. 
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Figure 3.6: A typical dashboard of datasets imported from Excel being displayed in 

the dashboard of Power B as it is integrated to visuals and graphs.  Source: Microsoft 

Power BI (2023) 

 

Power BI for Office 365, now Microsoft 365, was initially based on Excel features such 

as Power Query, Power Pivot and Power View. Microsoft added features over time, 

including enterprise-level data connectivity and security options. By downloading the 

Power BI site or Windows 10, users can get Power BI Desktop from the Windows 

Store. Power BI components Microsoft Power BI works through connecting data 

sources and providing a dashboard of BI to the users. It can connect with just an Excel 

spreadsheet or bring together cloud-based and on-premises data warehouses. The 

use of Power BI has ensured ease of managing and interpreting data, which can be 

extremely beneficial and can help in generating more detailed outcomes using 

quantitative data.  

 

With applications such as an Excel workbook or Power BI Desktop file connected to 

online or on-premises data sources, users can perform comprehensive data analysis 

and visualization tasks with ease and efficiency. Power BI consists of a collection of 

apps that can be used either on desktop, as a SaaS product or on a mobile device. 

Included within Power BI are several components that help users create and share 

data reports. Those are the following:  a data mashup and transformation tool, memory 
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tabular data modelling tool, a data visualization tool, geo-spatial data visualization tool 

and a natural language question and answering engine. Additionally, there are dozens 

of data sources that connect into Power BI, ranging from files (Excel, PDF, SharePoint, 

and XML), databases (SQL Server Database, Oracle Database, IBM databases, 

Amazon Redshift, Google Big Query), other Power BI data sets, Azure data 

connections and many online services (Dynamics 365, Salesforce Reports, Google 

Analytics, Adobe Analytics, Facebook, and others). Power BI Desktop is where 

analysts and other users can create data connections, data models and reports. To 

build a Power BI report, take the following steps: 

 

Figure 3.7: An illustration of Microsoft data integration processes from various sources 

to the server and conversion to visuals. Source: Power BI Architecture (2023) 

 

Document analysis is a qualitative research technique used by researchers. This 

process involves evaluating electronic and physical documents so as to interpret them, 

understand their meaning, and expand on the information they provide (Kutsyuruba, 

2023). The study analysis was also aided by employing a qualitative data approach 

using document collection and analysis as an additional source of secondary data from 

company records and policies on food waste. Sustainability reports for the last five 

years were accessed from the FMC central repository and used for analysis. The 

collected documents included waste management statutes, laws and policies 

regulating food waste management in South Africa. The researcher was specifically 
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interested in identifying the following variables: strengths, weaknesses, opportunities, 

and threats of the regulatory framework in food waste management (Gürel, 2017). At 

least 6 important documents were reviewed and are as follows (Table 3.1). These 

were selected based on the relevance of the scope of this study to ensure a better and 

more detailed overall study. 

 

Table 3.1: Document review.  Source: prepared by researcher (2023) 

The Constitution 
Provides for an unprecedented right-to-food (RTF); a fundamental 

right of every citizen. 

The National Environmental 

Management Act  

(NEMA; 107 of 1998) 

Provides the foundation for the treatment of the environment and 

outlines the core principles relating to waste (hence, indirectly food 

waste as a waste stream). 

Foodstuffs, Cosmetics and 

Disinfectants Act (Act No 54 of 

1972) 

Addresses the sale, manufacture, and importation of foodstuffs. 

Offers regulations regarding the labelling and advertising of 

foodstuffs. Offers regulations on perishable goods with the definition 

The Health Act 

(Act No 63 of 1977) 

Guides regulations related to the hygienic handling of food and the 

inspection of, inter alia, food premises are also enforced by local 

authorities 

The International Health 

Regulations Act 

(Act No 28 of 1974) 

Provides for the approval of the source of food for consumption at 

ports, airports, vessels and on aircraft, as well as for the inspection of 

such premises 

Post-Harvest Loss Management 

Strategy 

(PHLMS; 2018) 

Aims to achieve the target of the Malabo Declaration i.e., a 

commitment to ending hunger by 2025 through interventions such as 

halving the current levels of post-harvest loss. 

In alignment with the Sustainable Development Goal 12.3. 

 

3.3.2. Breakdown of research methods and justification for each objective 

Addressing this objective required the analysis of five years (July 2017 to June 2022) 

of secondary data consisting of monthly records of the food waste produced in the 

distribution phase of the FSC for chilled and frozen food from the FMC. This was based 

on returned food waste collected from the retail stores in KZN. Returned food waste 

is defined as any product that is deemed unfit to be sold due to several reasons such 

as packaging damages during transportation, expired products and contaminated 

products. Food waste was separated into different categories (meat, dairy and 

vegetable) and subcategories (fish, chicken, beef, pork, lamb, cheese, yoghurt, butter, 
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vegetable, potato and soya). Reasons for the returned products were encoded in the 

data and were extracted and summarised. Using a sample size of 202 retail stores in 

KZN, the Power BI data analysis tool was used to summarise the data and for trend 

analysis. Major retailers and stores were given a unique ID to mask the names of 

stores and retailers. The findings from the Power BI tool were used to guide additional 

interview questions with the key participants based on any emerging issues that arise 

from the quantitative data analysis. 

 

This objective was addressed using both qualitative and quantitative data from the 

primary and secondary data collection methods discussed earlier. Quantitative data 

from the company’s records on food waste production, records from the waste 

management companies collecting the food waste from the FMC, and the evaluation 

of costs associated with returned food products and waste management were used to 

address the objective.  

 

Environmental impacts were addressed by analysing secondary data of waste 

management processes currently in place for the different frozen waste fractions 

coming back from the retail shops. Waste volumes that were composted and landfilled 

monthly were used to develop projected environmental impacts of the various chilled 

and frozen wastes on the water and air quality. Predictive analysis based on trend 

analysis of historical waste management data for food waste in the company, and 

company documents (sustainability reports) provided data to achieve the 

environmental impact. Results of the analysis were exported into Excel and matched 

to document findings. Based on EPA calculations, for every ton of food waste 65 kg of 

methane gas (CH4) is produced and 2500 kg of carbon dioxide (CO2) (US EPA, 2015). 

With these estimates, the researcher calculated the impact on the environment. 

 

The economic impacts of frozen food waste on the company were discussed in the 

project.  Secondary data analysis of costs related to the management of frozen food 

wastes and the costs incurred by the FMC to reimburse the retailers for returned food 

was used to develop an economic profile associated with food waste in the company. 

The company did not offer consent for access and use of the financial data to achieve 

the economic impact. However, some of the important information to address this 

objective was collected from available information in the reports, the policy on the 
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return of waste frozen foods in the company and surveys within retail shops (Table 

3.2). A review of the existing model was used to determine if there are any gaps based 

on past studies, to determine the approach and if all the methods meet the required 

standards. 

 

Table 3.2: Document and reports list used by researcher. 

Document Report 

Sustainability Reports (2018-2023) Returns and Uplift Report (5 years) 

Waste Management Policy Sales Report (5 years) 

Management Report (2018-2022) Fridge and Freezer Breakdown Report (3 years) 

Returns Process Policy Management Waste Report 

 

The use of qualitative data from the interviews with the management team for the FMC 

and the retail store was used as a case study. The interview investigated the food 

waste processes within the distribution phase of the food supply chain and the drivers 

for the production of waste. The two respondents that oversee processes in the 

distribution phase and therefore were knowledgeable of the food waste problems in 

the FSC phase of interest. The interviews with the store managers investigated waste 

management processes taking place at the store level. The researcher also went to 

stores to observe the elements that drove food waste and to capture them on an 

observation sheet (Appendix L).  

 

The consumer perceptions of food waste and their buying habits were measured using 

a five-point Likert scale. Descriptive statistics were used to answer the research 

questions on consumer perceptions. A questionnaire was created online and uploaded 

onto handheld devices in the store. The questionnaire interview was conducted with 

shoppers in the store by the researcher. The questionnaire consisted of a short 

introduction describing the study and went on to request permission to participate in 

this study about food waste.  Once the participants had agreed and signed the 

informed consent form, they started the survey. The same online questionnaire was 

available on paper in the store.  
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A review of company documents, governing policies on food waste and interviews with 

the FMCs and the retail store’s management teams was also conducted. The 

interviews and document review interrogated the current policies and practices on food 

waste and waste management within the distribution phase of the FSC, as well as the 

government’s policy dealing with food waste. The results of the review were compared 

with international good practice as to the management of food waste to determine the 

gaps that may need to be examined to mitigate the food waste problem in the FSC in 

South Africa.   

3.4. Population and Sampling 

3.4.1. Population 

A population is the object of the research and comprises individuals or groups of 

objects that the researcher was interested in studying and from which a researcher 

could sample in order to collect and analyse data (Berndt, 2020). In this study, there 

were two areas in which a study population was considered: first is the retail store 

base and secondly the consumer population. The retail store population of the current 

study was limited to all the retail stores that are serviced by the FMC and operating in 

KZN. As of June 2022, the FMC supplied its products to a total of 422 retail stores in 

KZN and constituted the total population. In terms of participants for the consumer 

surveys, the population consisted of all the customers of the retail stores (Figure 3.8). 

 

Table 3.3: Sample size and category of respondents (Interviews & in-depth 

interviews). Source: Researcher (2023) 

Category Respondents 

Actual 

Sample 

Size 

Targeted 

Sample 

Size 

% per 100 

Administered in-depth individual interview, individual Interview & informal individual interview Semi-structured 

interviews 

1. In-Depth Ind Interview (Que.) Employees 15 20 2,86% 

2. In-Depth Ind Interview (Que.) Environmental Scientists 8 10 1,53% 

3. In-Depth Ind Interview (Que.) Walk-in Customers 5 10 0,95% 

4. In-Depth Ind Interview (Que.) Policy-Makers 3 5 0,57% 

5. Second interview (Que.) Store managers 9 15 1,72% 

Online consumer perception self-administered questionnaire 

6. Online Four Eyes (Quest) Consumers 484 600 92,37% 

Total  524 660 100,00% 
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Respondents for individual semi-structured interviews included: 15 employees, 8 

environmental scientists, 5 walk-in customers from retail outlets supplied by the Food 

Manufacturing Company, 3 policy makers, 9 store managers and 484 online survey 

participants. 

 

Table 3.4: Store electronic data, document review and observations.  Source: 

Researcher (2023) 

Category Source Type of Document 
Number of 

Documents/Records 

Percentage 

per 100 

1. Electronic Store Data SAP (Intranet) Sales 202 100% 

2. Electronic Store Data SAP (Intranet) Stock returns 202 100% 

3. Electronic Store Data SAP (Intranet)  Products 202 100% 

4. Electronic Store Data SAP (Intranet)  Estimated R Value 202 100% 

5. Electronic Store Data SAP (Intranet) KGs 202 100% 

6. Electronic Store Data SAP (Intranet) Cases 202 100% 

7. Policy Documents 

Government, 

Stakeholders 

Online 

databases 

Policies, Standards, 

Reports & 

Sustainability Reports 

6 75% 

8. Observations In Store Photos 9 4% 

 

Further appropriate secondary data was collected from the policy documents and so 

these documents serve as the main samples for secondary quantitative data. The 

table above indicates the kinds of policy documents and their contribution to the study. 

Reviewed documents were sourced mainly from the Systems, Applications and 

Products Data Processing system for data processing. This software was developed 

for management of business processes, developing solutions and facilitating effective 

data processing and information flow across organisation(s).  Sales reports, stock 

returns, product information, KGs and case documents for 202 retail outlets supplied 

by FMC were sourced from the company’s intranet system. Three reports were 

sourced for the department’s inter-waste wing, an external party that and conducted 

the waste management services at the FMC. 
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3.4.2. Sampling 

Sampling is a process in which individual members or groups of objects, or a subset 

of the population, is selected in order to make statistical inferences from them to 

estimate or generalise to a given population (Berndt, 2020).  In this study, the minimum 

sample size for this population was estimated by setting the target level of statistical 

significance for achieving a target level in an estimate for a specific population 

parameter (Bujang, 2021). Purposive sampling is a non-probability sampling method 

which involves choosing participants who offer the study rich amounts of information. 

By definition, convenience sampling refers to the selection of participants based on 

their availability and willingness to participate (Huyler & McGill, 2019). Convenience 

sampling was a type of non-probability sampling where participants are selected for 

inclusion in the sample due to convenience for instance closeness to the researcher. 

Almost all these sampling techniques were engaged in the study as it draws from four 

sources of data sets which are the four eyes, individual interviews, in-depth individual 

interviews, and document review. 

 

A simple random sampling plan was used to select the retail store sample for the study. 

The process involved assigning each of the retail stores in KZN a number from 1 to 

422, the total number of units in a spreadsheet in Excel to pick a random sample. The 

Andrew Fishers formulae was assigned to randomly draw a sample size of 202 retail 

outlets from 422 supplied by the Food Manufacturing Company and its reliability was 

checked against the Qualtrics online calculator. 

 

Andrew Fishers formula = Sample Size (n) = 1 + z2 X p (1 – p) 

      e2 N 

n 1 z p e2 N 

202 1 0.95 (95%) 422 0.5 422 

 

n = estimated sample size 

z = Normal deviation at the desired confidence interval 

p = Proportion of the population with the desired characteristic 
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The Qualtrics online sample size calculator (Qualtrics, 2022) determined that a 

minimum sample size of 202 retail stores was required in order to achieve a 95% 

confidence level with a 5% error margin in order to give an accurate estimate of sample 

size. The same Andrew Fisher’s formulae was validated in Excel statistical package 

through the function Rand (0) gives the same result (n=202) (Figure 3.8).  Similarly, a 

sample of 385 participants was determined to be sufficient to give a reliable sample 

size based on the above quoted population. Therefore, a sample size of 202 was 

assigned as randomly selected retail outlets where in-depth individual interviews, 

individual interviews and document review was to be done. This sample almost 

determined the sampling universe of any data collection process in the study. 

 

 

Figure 3.8:The geographical location and spatial distribution of the stores. Source:  

Generated by the researcher using Power BI 
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3.5.2.1. Qualitative Data 

Purposive sampling was used to collect the qualitative data. As per Wohlin & Runeson 

(2021), using purposive sampling can allow the researcher to select the samples as 

per their needs and the needs of the study. This means that the overall study here has 

been conducted using two kinds of sampling, random for the survey process and 

purposive for the interviews and the secondary data collection. The use of purposive 

sampling along with appropriate snowball sampling was employed to generate better 

overall results. The use of purposive sampling allowed the researcher complete liberty 

to select only those respondents who had participated in the second survey as 

mentioned in the data collection segment, so as to ensure better and more in-depth 

interview conduction.  

 

An interview is a qualitative research method that involves asking questions to collect 

data. Interviews are a much more personal form of research than questionnaires 

(George, 2022). The sample for individual interviews was drawn from 31 respondents 

(Table 3.5) segregated into professionals, store employees, walk-in customers, policy 

makers and store managers. They comprise 5.91% of the total sample. 

 

Table 3.5: Sample respondents for both Interviews (Source: Created by Researcher, 

2023) 

Informant Role Position Education Age  Gender Race 
Interview 

Date 
Duration 

Informant A Retail Sales Executive Employee Degree 36-45 Female White 2023-02-08 1:10:00 

Informant B Retail Sales Executive Employee Degree 26-35 Male White 2023-02-08 0:58:20 

Informant C Area Sales Manager Employee Degree 36-45 Male Black 2023-02-23 0:57:00 

Informant D Area Sales Manager Employee Grade 12 18-25 Male Indian 2023-02-28 1:02:30 

Informant E Area Sales Manager Employee Diploma 36-45 Male Black 2023-02-23 1:10:00 

Informant F Area Sales Manager Employee Grade 12 26-35 Female Coloured 2023-03-01 0:56:30 

Informant G Regional Sales Manager Employee Degree 36-45 Male White 2023-03-06 0:55:00 

Informant H Sustainability Manager Employee MBA 56 and + Male White 2023-03-17 1:25:35 

Informant I SHEQ Manager Employee Degree 26-35 Female White 2023-03-22 0:55:00 

Informant J SHEQ Manager Employee Degree 26-35 Female Indian 2023-03-22 0:36:00 

Informant K SHEQ Manager Employee Degree 36-45 Male Black 2023-03-23 0:45:00 

Informant L SHEQ Manager Employee Degree 46-55 Female Indian 2023-03-24 0:56:00 

Informant M SHEQ Manager Employee Degree 36-45 Female Black 2023-03-27 0:42:00 

Informant N SHEQ Manager Employee Degree 46-55 Male White 2023-04-03 0:40:00 

Informant O Compliance Manager Employee Degree 46-55 Male White 2023-04-05 1:15:00 

Informant P Student Student Degree 26-35 Female Indian 2023-04-19 0:45:00 
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Informant Q Student Merchandiser Diploma 18-25 Female Black 2023-04-21 0:56:00 

Informant R Student Merchandiser Degree 26-35 Male Indian 2023-04-25 0:42:00 

Informant S Student Student Degree 26-35 Male Indian 2023-04-21 0:45:00 

Informant T Student Student Degree 18-25 Female Black 2023-04-25 0:56:00 

Informant U 
Environmental 

Professional 

Environmental 

Professional 
Degree 36-45 Male Black 2023-04-25 1:15:00 

Informant V 
Environmental 

Professional 

Environmental 

Professional 
MSc 46-55 Female White 2023-04-19 0:42:00 

Informant W 
Environmental 

Professional 

Environmental 

Professional 
PhD 46-55 Male White 2023-04-21 0:45:00 

Informant X Landfill Manager Civil Servants PhD 46-55 Male Indian 2023-04-25 1:15:00 

Informant Y Landfill Supervisor Civil Servants MBA 46-55 Male Indian 2023-04-25 1:15:00 

Informant Z Landfill worker Civil Servants Degree 36-45 Male Black 2023-04-21 0:42:00 

Informant AA Customer Customer Degree 36-45 Female Indian 2023-04-25 0:25:00 

Informant AB Customer Customer Degree 26-35 Male Black 2023-04-19 0:25:00 

Informant AC Customer Customer Diploma 18-25 Female Indian 2023-04-21 0:25:00 

Informant AD Customer Customer Matric 18-25 Female Coloured 2023-04-21 0:25:00 

Informant AE Customer Customer Degree 26-35 Male Indian 2023-04-19 0:25:00 

 

An in-depth interview is a qualitative research technique used to conduct detailed 

interviews with a small number of participants. Unlike other forms of qualitative 

research, researchers using the in-depth interview method invest considerable time 

with each participant using a conversational format. The interview questions were 

mostly open-ended and led to a discovery-based approach. The purpose of in-depth 

interviews is to obtain detailed information that sheds light on views, experiences, 

feelings, and meanings drawn from a particular topic or issue (Rutledge & Hogg, 

2020). The sample for individual interviews is the same sample of 31 respondents 

segregated into professionals, store employees, walk-in customers, policy makers and 

store managers. They comprise 5.91% of the total sample.  

 

As the overall study consisted of three kinds of data collection in the form of two 

surveys, two interviews and secondary data collection, and both qualitative and 

quantitative data were collected two kinds of sampling have been employed. Firstly, 

random sampling was used for the survey and purposive sampling was employed for 

the interview and the secondary data collection. This was done to ensure that best the 

possible data were collected and analysed.  
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3.5. Data Analysis 

3.5.1. Quantitative data analysis 

Neuman (2011) regarded data analysis as the process that brings order, structure, 

and meaning to the collected data. The present research consists of both quantitative 

and qualitative data analysis was used to address the research questions of this study. 

Quantitative data analysis is summarised in Figure 3.20 below consisted of the 

following steps: preparing data, exploring data, analysing data, representing data 

analysis, interpreting results, and validating data and results (Creswell, 2011). 

Quantitative data in this study employed descriptive statistics to analyse the data. 

Descriptive statistics, also referred to as summary statistics, are used to summarize, 

organize, and reduce large numbers of observations. Quantitative data from the 

questionnaires were analysed using Statistical Package for Social Science (SPSS), 

IBM SPSS version 20. Descriptive and inferential statistics were used.  

 

The demographic data of respondents were analysed quantitatively using percentages 

and frequencies. The remainder of the responses were collected from employees of 

the Food Manufacturing Company consisting of retail sales executives, sustainability 

managers, SHEQ managers and the sustainability director, environmental scientists 

and UNISA students and policy makers. Walk-in customers were randomly 

approached at retail outlets and requested to participate in the interview.  

 

Data collected through individual survey guides were analysed quantitatively. The data 

was captured and run in IBM SPSS version 20. It was segregated into four constructs 

with 21 questions in total. The first data set involved (I) drivers and reasons for chilled 

and frozen food waste generation, (ii) socio-economic and environmental impacts and 

consumer perception and the policy framework. The questionnaire included a section 

for demographic details of the respondents. The constructs were subsequently 

transformed into mean variables through computation. The mean variables were then 

used to narrow down the arguments and a median value of the data set was then 

computed to show variables that were significant by way of being above the median 

value (Table 3.6) and those that are insignificant to values that were below the median 

value of the data set of the constructs. The significant data were used to infer the 

meaning supported by existing literature.  In instances where literature did not 
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substantiate the value, the research provided explanations for this absence. 

Subsequently, this literature was integrated with other sections of the datasets in this 

study to derive conclusions regarding the apparent implications of data interpretation. 

 

Table 3.6: Median values of objectives. Source: developed by researcher (2023) 

Construct/Objective Median Value 

Reasons & Drivers 4,345 

Socio-economic and Environmental 4,064 

Consumer Perceptions 3,523 

Policy Framework 4,123 

 

The computation of median values across each construct of the above four data sets 

enabled the researcher to depict significant and non-significant values. Anything below 

the above median values was considered insignificant and was ignored for discussion. 

However, almost all statements recorded a significant value. The reliability and 

consistency test were run through the Cronbach’s Alpha reliability scale (Figure 3.9) 

which had to ensure quality so that if the same measure was done the results would 

be the same. 

 

Figure 3.9: Cronbach reliability measure (Source: SPSS) 

 

Consistency is rated increasing from a value of 0.7, a value of 0.981 signifies a highly 

recommended value for reliability and consistency. 

 

Data from the online Four Eyes questionnaire were exported from the online platform 

and imported to Microsoft Power BI to compute percentages of customer’s perceptions 

on meat, dairy and vegetable products. Percentages were computed from the 

percentage of a 100 since respondents had an array of 13 questions each with an 
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assortment of four questions with which the respondent had to choose one per 

question. Data were dovetailed with the rest of the data results from various data sets. 

The percentages in responses for the retail outlets were masked. To derive the 

statistics for chilled and frozen food waste generation, the frequencies of the 

commodities were fed into PBI to visualize in graphic percentages by way of a pie 

chart as segregated by size of retail outlets (Figure 3.10). The findings were then 

integrated and analysed with the rest of the data from other data sets. 

 

Microsoft Power Business Intelligence is a tool for data analysis (Palma-Ruiz et al., 

2022). Power Business Intelligence (Power BI) was also used in data analysis of the 

study. It is a business analytics service by Microsoft for processing huge volumes of 

data like in the case of the 202 retail outlets supplied by the Food Manufacturing 

Company (FMC). The data were segregated by the type of food waste produced as 

well as the retail store group. The Power BI provided interactive visualizations and 

created reports and dashboards that enabled a comparison of raw data and secondary 

data in interpreting study results. It mainly determined the trends and patterns that 

were collated and aligned with the aims and objectives of the study. The choice of 

model was due to the researcher’s experience in using the Power BI tool as it has 

many advantages over other tools and is very easy to use. End users do not need any 

technical knowledge and skills to create advanced reports and dashboards. Power BI 

is a standalone product that is more powerful when compared to Microsoft Office, 

Microsoft Teams, Power Platform, and Azure ecosystems. 
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Figure 3.10: Illustration of computation of percentages on PBI. Source: Generated by 

Researcher (2023) 

 

Qualitative data analysis in this study involved triangulation of data. Qualitative data 

was collected through interviews and document review. Power BI lacks statistical 

capability to narrow down data sets to statistical means values, standard deviations, 
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correlations analysis and others. It is for this reason this study uses both the Statistical 

Package for Social Sciences and Microsoft Power BI to complement each other.  

 

Databases were retrieved from the 202 retail outlets of the FMC. The aim was to 

establish sales against losses in sales of frozen and chilled food commodities. 

Furthermore, it was to establish stock returns of products, the estimated R-Value 

regarding kilograms waste, number of cases and to estimate the cost of chilled and 

frozen food that goes to waste because of reasons such as spoilage due to a number 

of factors such as poor storage facilities and refrigeration, delays in logistics and 

supply chain and faulty storage facilities as most of these commodities are fast moving 

consumer goods and have a short shelf life. Comparisons were also made as to stock 

lost versus stock ordered, returned damaged products, the tonnage, and quantification 

in terms of monetary value of the discarded products etc.  

 

To arrive at such values and figures the researcher exported such databases from the 

FMC company server (intranet system) and uploaded those in Power Business 

Intelligence software. The software has the capability of processing and converting 

databases from a variety of other statistical software such as SQL, Microsoft, SPSS 

and others. The software is designed to compute percentage values and ratios and it 

has a great visualization capability. It can also produce visuals from values imported 

from other software packages. However, it has the weakness of not being able to 

compute statistical values. So, this software was used to compute the percentages of 

frozen and food waste generation in the entire 202 retail outlets of the FMC which 

were used to provide evidence of frozen and chilled food waste as a cause for concern 

within these retail outlets and the FMC. The data were analysed through computing it 

per 100% of the four different categories of the retail outlets by size per variable which 

include, sales losses, returns, estimated R-Value, losses in kilograms and the number 

of cases recorded. 

 

3.5.2. Qualitative data analysis 

Qualitative data analysis in the case of any study can be beneficial and has been 

conducted by making use of appropriate thematic analysis techniques (Bhatia, 2018). 

The main idea of data collection using the two interview techniques that were 
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conducted was to ensure that a robust pool of qualitative data was available. Study 

data were collected and analysed by creating an interview transcript, which helped in 

forming effective codes from preselected statements. These codes were developed 

by identifying appropriate keywords from the overall interview transcripts. The entire 

process comprised 6 distinct phases, which allowed the generation of appropriate 

results. All these stages are interlinked and facilitated appropriate data analysis of the 

qualitative data using the most relevant themes.  

 

The individual in-depth interview guides used open-ended questions in the in-depth 

interview process. The use of the overall questions that were used in the previous 

survey was again used but without the limitations of the Likert Scale. Thus, these 

questions were converted into interview questions, which was done to seek a 

justification for the choices that were made during the survey process. This is a critical 

aspect as it helped in understanding the responses of the survey better and again 

reinforced the importance of using mixed methods research. In addition, it generated 

a wider pool of qualitative data for analysis, which was conducted using thematic 

analysis. This iterative approach helped ensure data validity and provided a 

comprehensive understanding of stakeholder perspectives. The iterative approach 

employed in this research not only ensured data validity, but also allowed for a 

comprehensive understanding of stakeholder perspectives by utilising both 

quantitative and qualitative methods of data collection and analysis.  Data were then 

processed into Microsoft Word documents.  

 

A content analysis of the collected data was done according to Bryman (2016).  This 

is a flexible method used to reveal the apparent content of the item in question and 

thus interprets meaning. Content analysis, according to Merino and SalasBlas (2018) 

takes one or both of two approaches: coding the narratives according to discrete 

themes or categories and rating the narratives on continuous dimensions.  The data 

were coded and classified under identified categories (Leedy & Ormrod, 2019), which 

aided the researcher in identifying emerging themes. For all the 31 respondents, the 

prevalence of responses was converted to percentage of the total response. 

Significant responses were those with more than 50% as a percentage of overall 

response rate. Themes with a response rate less than 50% were considered 

insignificant. Examples of such response statements were then extracted verbatim to 
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be a part of the evidence in presentation of the data and the percentage of the 

responses, for example (70%).  

 

Semi-structured interviews were conducted by the researcher to establish the 

subjectivity of the retail stores managers as to the problem of food waste generation. 

An interview guide was prepared with a set of 29 questions, however not all the 

questions were posed due to time constraints. Nine interviews were conducted at from 

nine retail outlets with different store managers to identify common trends in food 

waste generation peculiar to each various outlet. The researcher carried a notebook 

to capture responses. For analysis, the researcher then navigated through the data to 

identify common thematic areas amongst the responses. The researcher identified 7 

key words and responses which were most common in all the interviews. The themes 

and arguments were created around these keywords to depict the most compelling 

challenges pertaining to chilled and frozen food waste generation. The key words 

forming the themes for argument were “food, waste, product, freeze, store and policy” 

(Figure 3.11). 

 

 

Figure 3.11: Interview Themes. Source: generated on SPSS by researcher (2023). 

 

The respondents were recorded verbatim as they expressed true sentiments about 

the challenge of chilled and frozen food waste generation. Another major area was the 

analysis of the secondary data consisting of both quantitative and qualitative data. The 
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quantitative data was analysed using Power BI models, but the qualitative data 

analysis segment was conducted using the thematic data analysis style. From the 

preselected statements, the themes were generated by making appropriate use of 

codes, which were generated through the keywords that were present in the data 

bases. These keywords were converted into codes, wherein, each code represented 

a different aspect, which is worthy of study. These codes were filtered, and the most 

appropriate ones were converted into the major themes that were appropriately 

analysed (Table 3.7). Therefore, the thematic analysis style was used for the analysis 

of the collected qualitative data (Kutsyuruba, 2023). This is one of the main analysis 

styles that was adopted throughout the study.  

 

Table 3.7: Objective-based thematic coding. Source: Researcher (2023) 

Theme name Sub - Theme name 

Reasons and drivers  

Cold and chilling storage, expiration, temperature levels 

Consumer buying patterns, over-ordering, and overstocking  

Inventory management and reporting 

Inadequate generation, transmission, and distribution of 

electric power 

Supplier packaging defects and pathogen contamination 

Rejection 

Socio-economic and 

environmental impacts  

Food insecurity, and malnutrition 

GDP, inflation and food price hike 

Greenhouse gas emissions 

Sustainability goals 

Consumer perceptions  
Shelf-life standards and Expiry dates 

Benefits of discounts 

National policy and 

regulation framework 

The national food waste management policy framework is 

highly commended with opportunities for growth 

The national food waste management policy framework is 

highly condemned with potential threats 

The national food waste management policy framework 

compares better to other regional under-developed and 

developed countries. 
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In addition, a SWOT analysis (Figure 3.12) was used to assess and understand the 

internal and external forces that may create opportunities or risks for the FMC. This 

analysis of strengths, weaknesses, opportunities and threats highlights weaknesses 

and strengths as internal components and opportunities and risks as external factors 

(Gürel, 2017). This analysis was used for the document review process. 

 

 

Figure 3.12: Document review and analysis process. Source: Researcher (2023) 

 

3.6. Validity and Reliability Measures  

3.6.1. Validity 

Validity refers to the validity of the instruments (Singleton & Straits, 2010). Content 

validity (Leedy & Ormrod, 2019) of the instruments was carried out to determine the 

extent to which the instruments are a representative sample of the content area or 

domain being measured. Academic subject matter experts, the Supervisor and some 

selected colleagues from UNISA were approached for their input to validate the 

instruments.  
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3.6.2. Reliability 

Reliability refers to the stability and consistency of the measurement instrument 

(Singleton & Straits, 2010; Yaddanapudi & Yaddanapudi, 2019). Reliability is also the 

extent to which the instrument will produce consistent results when the same 

characteristics being measured have not changed (Leedy & Ormrod, 2019; Merino & 

SalasBlas, 2018). In order to determine the reliability of the instruments, internal 

consistency reliability (Merino & SalasBlas, 2018) was ensured. Cronbach’s alpha 

reliability coefficients were used to compute the reliability of the instruments.  

The overall score was 0.981. The instruments were also pre-tested (piloted) using 

some of the employees of the Food Manufacturing Company who did not form part of 

the respondents of this study. According to Yaddanapudi and Yaddanapudi (2019) 

piloting helps in a number of ways, such as helping the researcher with the optimal 

wording of questions, sequencing of questions and thereby reducing the non-response 

rate. The pilot study provided valuable insights and feedback that assisted in refining 

the research methodology and approach. The pilot study helped identify areas of 

improvement in the questionnaire design, leading to revisions to ensure better 

comprehension and relevance of questions. 

 

3.7. Research Limitation 

This research involved frozen and chilled food waste in the distribution stage of the 

FSC that involves many factors such as losses of food in the FMC’s warehouse before 

transportation to the retailers and wholesalers, transport damage, as well as losses 

once the food is transferred to the retailers. The current study was limited to food waste 

for retail stores and so does not cover food waste in the wholesale sector. It was also 

noted that records for food waste in the distributor depot do not form part of the 

captured data. Additionally, data for food waste before the various consignments are 

transferred to the retailers are not part of the recorded data.  

 

The data available was for second-phase distribution that linked the manufacturer’s 

data to the retailer’s internal damage or losses. When seeking permission from a 

multinational company, there was some difficulty accessing some information and 

facilities. Gaining access to the food manufacturing company has a few limitations. 
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The researcher had sought approval to access some data (APPENDIX B). The 

process for approval was protracted and was accompanied by a level of restriction on 

some of the data required to answer all the objectives of this study. While the 

researcher did her level best to get access to the relevant information to complete the 

research, such restrictive factors may have placed limitations on the data available for 

the study. The limitations on the study's findings and conclusions included 

considerations of potential biases or gaps in the data resulting from the restricted 

access, as well as the impact on the study's ability to fully address its objectives. 

Overall, while the difficulty in accessing information and facilities posed challenges to 

the research process, the researcher took steps to navigate these obstacles 

transparently and mitigate impact on the study's validity and reliability. 

 

3.8. Ethical considerations 

The researcher followed all ethical guidelines in this study.  Permission was obtained 

from the Unisa – CAES Health Ethics Committee (2023/CAES/HREC_014) to conduct 

the study. At the start of each interview, each respondent was informed on the nature 

and purpose of their involvement in the study.  Each respondent was then requested 

to read and understand and sign an informed consent letter prior to the interview 

(APPENDIX D). To confirm their willingness to take part in the research study, 

participants signed an informed consent form. By responding "I agree with the above 

and would like to give consent to complete the questionnaire”. It was made clear that 

the study was solely for academic purposes and that participants' privacy would be 

upheld. By removing any identifying information from the final report and giving 

participants the option to accept or decline participation, confidentiality was maintained 

as much as possible.  

 

Although some respondents' personal information was recorded for the study, 

respondent data were anonymised. In acknowledging the academic work of other 

researchers, information collected from secondary sources was cited. The 

respondents and the South African food manufacturing company were given access 

to the findings. All retailers’ names were withheld due to a non-disclosure signed 

between the food manufacturing company and the researcher. All information was 
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presented and signed off by the food manufacturer company before being presented 

in this thesis. Data will be encrypted, and password protected on a hard drive for a 

minimal of 3 years. The data will be accessible to the FMC upon request. 

 

3.9. Chapter Summary 

This chapter serves as the backbone of this research, delineating the systematic 

approach adopted to answer the research questions and achieve the objectives 

outlined in the study. The overarching goal is to ensure the credibility, reliability, and 

validity of the findings. This chapter described the research design, study area, 

research population size, methods of sampling used, data collection methods applied, 

and the limitations of the study were also highlighted. These factors were considered 

while assessing food waste produced pre-retail in Durban, KwaZulu-Natal. The results 

will be discussed in the subsequent chapters. 
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4. CHAPTER 4: RESULTS – PRIMARY AND SECONDARY QUANTITATIVE 

DATA 

4.1. Introduction 

This chapter describes the analysis of the data and presentation of the findings of the 

study. In total, 2 surveys, 2 interviews and secondary data collection have been 

included in for this study. In addition, different analysis techniques, using Power BI, 

SPSS and finally thematic analysis have considered as well. All these areas have been 

extremely beneficial in fostering better outcomes and the results that were generated 

have been presented in an way. Therefore, the overall study is in line with the needs 

of the objectives that were set in the first chapter and has aided in meeting the aim of 

the study as well through detailed research. 

 

4.1.1. Description of the study sample 

The quantitative data collected were collected from two surveys. As per Chauhan et 

al. (2021), the use of surveys in any research is the basic requirement for generating 

appropriate quantitative data that can benefit the study. The quantitative data was 

analysed using SPSS and Power BI. In addition, Power BI was also used to analyse 

a secondary data set obtained from the documents of the organisation.  

 

Table 4.1 indicates demographic details of the study participants. These indicate that 

more respondents were male (61%) and the remainder were female (39%). The 

respondents were mainly male (46%) between 26 and 35 years of age.  The overall 

data set that was gained has inputs from a diverse set of participants, which can 

ensure a diverse set of data, which can be critical and beneficial in understanding the 

main themes associated with the study better.  

 

The stakeholders included three policy makers and eight environmental scientists. The 

majority of respondents were consumers (95 percent) and employees (3%). Only six 

respondents had no formal education, as evidenced by the customer, and 84% of 

respondents had completed grade 12 school. The highest monthly income bracket is 

found to be between R5,000 and R10,000 with only 16% of respondents earning more 

than R20 000. 
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Table 4.1: Demographic characteristics of respondents.  

Variable Characteristics Frequency Percentage 

Gender 
Male 308 60% 

Female 207 40% 

Age Group 

18-25 46 9% 

26-35 247 48% 

36-45 154 30% 

46-55 51 10% 

56+ 17 3% 

Occupation 

Employee 15 3% 

Environmental Scientist 8 2% 

Customer 489 95% 

Policy maker 3 1% 

Education 

Degree 76 15% 

Grade 12 433 84% 

No formal Education 6 1% 

Income 

Less than R5 000 118 23% 

Greater than R5000 & less than R10 000 218 42% 

Greater than R10 000 & less than R20 000 98 19% 

Greater than R20 000 81 16% 

 

4.2. Research Objective 1: The reasons and drivers behind food waste 

generation of frozen and chilled food products in the supply and value chain 

of a food manufacturing company (FMC).  

An analysis of the quantitative data that were collected in this study has ensured the 

collection of ten factors:  

(i) inadequate cold and chilling storage facilities can result in frozen and chilled 

food expiring, damaged and/or contaminated thus food waste generation in 

the supply and value chain.  

(ii) Improper temperature levels at loading bays, cold rooms, haulage cargo or 

display leads to chill and frozen food waste generation in the supply and 

value chain.  
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(iii) Unpredictable consumer buying patterns leading to over-ordering and 

stocking leads to frozen and chilled food waste generation in the value 

chain. 

(iv) Poor inventory management (for example. not putting the oldest out first) 

leads to chilled and frozen food waste generation in the supply and value 

chain 

(v) Inadequate generation, transmission and distribution of electric power 

resulting to electricity rationing (load-shedding) contributes to frozen and 

chilled food waste generation in the supply and value chain.  

(vi) Over-production, overstocking and stores damages leads to expired 

products and are reasons behind frozen and chilled food waste generation 

in the supply chain. 

(vii) Inadequate systems of checks and balances leading to invisibility and 

reporting of problems leads to frozen and chilled waste food generation in 

supply chain.  

(viii) Supplier packaging defects can lead to frozen and chilled food waste 

generation in supply chain. 

(ix) Rejection of food for food safety reasons (for example. pathogen 

contamination) can lead to frozen and chilled food waste generation in the 

supply chain. 

(x) Discarding edible frozen and chilled food products because of appearance 

can lead to food waste generation in the supply chain.  

 

These aspects of waste generation were analysed as these are all major areas 

impacting frozen food waste referred in Figure 4.1. During each interview, the 

researcher asked the respondents to indicate the extent of their agreement with each 

of these 10 statements using a 5-point Likert rating scale:  

1= Strongly Disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly Agree.  
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Figure 4.1: Reasons and drivers mean and standard deviation across all respondents 

Source: Generated in SPSS by researcher (2023) 

 

Responses obtained are presented in the Figure 4.1 above. Mean and standard 

deviations were computed. Mean values below 4.2 for the statements related to 

reasons and drivers of chilled and frozen food waste, it suggests that, on average, 

respondents expressed a level of agreement that these factors are less of a challenge.  

Mean values greater than or equal to 4.2 were interpreted as respondents perceiving 

that the statements included reasons and drivers that were more of a challenge to food 

supply and the food value chain.  

 

The statements were rated as follows; (i) M=4.23, (ii) M=4.48, (iii) M=4.23, (iv) M=4.48, 

(v) M=4.23, (vi) M=4.58, (vii) M=4.58, (viii) M=4.19, (ix) M=4.23, and (x) M=4.23. A 

comprehensive and factual analysis of the same has been conducted in the qualitative 

segment, as the quantitative segments has only presented in Figure 4.2 the statistics 

that can be beneficial in generating a better study overall. 
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Figure 4.2: Reasons and drivers mean and standard deviation excluding consumers 

Source: Generated in SPSS by researcher (2023) 

 

Figure 4.2, illustrates scientist, policy makers and employee’s opinions who has a vast 

knowledge of the frozen food waste problem. When comparing Figure 4.1 and Figure 

4.2, the means are higher excluding the consumers indicating that frozen food waste 

is a problem.  

 

The outcomes, derived from assertions 6 and 7, demonstrate that the occurrence of 

overstocking arises due to the inadequate systems and reporting of the FMC. The 

likelihood of food waste and spoilage increases when the inventory surpasses the 

threshold of effective management. The identification and management of issues such 

as overproduction, overstocking, and poor-quality control become arduous tasks in the 

absence of sufficient checks and balances, as well as ineffective monitoring and 

control mechanisms within the supply chain. Overproduction frequently emerges as a 

result of imprecise demand predictions or errors in production planning. Items that are 

excessively stocked may reach their expiration date before being purchased, thereby 

resulting in wastage. This wastage is caused by inaccuracies in production and 

inventory management, as well as mishandling during transportation and storage 

processes. The generation of waste is a consequence of insufficient supervision and 
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control, thereby making the identification and resolution of issues that contribute to 

food spoilage a challenging endeavour. 

 

The absence of suitable cold and chilling storage facilities, which has resulted in an 

upsurge in the generation of food waste, has been identified as the root cause of 

statements 2 and 4. The survey findings indicate that the likelihood of food waste is 

significantly higher in the absence of proper temperature regulation. It has been 

observed that this is contributing to an increase in the amount of food waste generated, 

particularly in relation to chilled and frozen food items. Furthermore, insufficient 

inventory management procedures within companies also play a part. The 

maintenance of consistent and appropriate temperatures in cold storage facilities is of 

utmost importance. Any fluctuations or deviations from the required temperatures can 

lead to the deterioration of food quality and compromise safety. In retail environments, 

failure to properly maintain display units at the required temperatures can result in the 

degradation of the products being showcased.  

 

Effectively managing temperature levels at each stage of the supply chain is crucial 

for preserving the quality and safety of frozen and chilled foods. Neglecting to 

implement a first-in, first-out (FIFO) inventory management system can result in older 

products being relegated to the back and subsequently forgotten. Consequently, they 

may reach their expiration dates before being sold, thus contributing to waste. 

Inadequate tracking and monitoring of inventory levels can lead to a lack of visibility 

into the status of products, making it challenging to manage stock effectively. The 

implementation of effective inventory management practices, including proper stock 

rotation, real-time tracking, and demand forecasting, is crucial in minimizing waste 

within the supply and value chain.  

 

To tackle these challenges, businesses must invest in technologies that offer real-time 

monitoring of temperature conditions, implement appropriate inventory management 

systems, and provide personnel with training on best practices for handling and storing 

chilled and frozen products throughout the supply chain. Additionally, the 

establishment and adherence to clear guidelines and protocols for temperature control 

and inventory management at each stage of the supply chain are imperative. 
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The remaining responses, which exhibit an average mean ranging from 4.19 to 4.23, 

signify that enterprises within the value chain possess the capability to mitigate 

excessive ordering and diminish the occurrence of frozen and chilled food waste 

through the implementation of measures aimed at upholding the quality and safety of 

frozen and chilled food items. Furthermore, the adoption of these measures by 

organizations operating within the supply and value chain can yield significant 

reductions in food waste and contribute to overall sustainability efforts, all while 

addressing the challenges posed by unpredictable consumer purchasing patterns.  

 

Maintaining the requisite temperature conditions for perishable goods throughout the 

distribution process necessitates a reliable and consistent power supply. The rationing 

of electricity, particularly for goods that necessitate constant refrigeration, inevitably 

results in the production of food waste. Frozen or chilled foods are susceptible to 

deterioration caused by fluctuations in temperature, spoilage, and interruptions in 

power supply. The suboptimal packaging materials or techniques employed by 

suppliers in the packing and transportation of frozen and chilled food products are 

identified as supplier packaging defects and have a direct impact on the generation of 

frozen and chilled food waste within the supply chain. Examples of such defects 

include tears, leaks, insufficient insulation, and other issues that undermine the 

integrity of the packaging. Food products that are rejected at various stages of the 

supply chain due to concerns over food safety are designated as being rejected for 

food safety reasons, such as contamination by pathogens. The presence of 

pathogens, contamination, or other elements that put the safety of the food at risk are 

commonly cited as reasons for rejection. Food waste may ensue from the necessity 

to discard food that is deemed unsafe for consumption. 

 

While both consumers and waste management professionals generally share a 

commitment to reducing food waste, disparities may arise in their perspectives, 

priorities, and roles in addressing this issue. This divergence was evident in the 

diverse array of respondents engaged in food waste management. Waste 

management experts frequently center their attention on improving infrastructure and 

addressing systemic issues. On the other hand, consumers often approach food waste 

from an individual behavior perspective, while also recognizing the importance of 

efficient waste collection, transportation, and processing systems for managing food 
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waste on a larger scale. Their focus lies in minimizing household waste through meal 

planning, wise shopping practices, and proper food storage. Experts advocate for 

enhanced reporting mechanisms and the adoption of cutting-edge technologies, such 

as anaerobic digestion or composting facilities, for the processing and reuse of food 

waste at an industrial level. Conversely, consumers may emphasize the significance 

of education and awareness campaigns to inform people about the adverse effects of 

food waste on the economy and the environment. There is a general consensus 

among professionals and consumers alike regarding the importance of preventing and 

minimizing food waste. Commonly advocated strategies include reducing 

overconsumption, improving storage practices, and supporting food recovery 

initiatives. 

 

4.3. Research Objective 2: The socio-economic and environmental impacts of 

frozen and chilled food waste in the supply chain. 

The researcher identified and then included in a questionnaire four statements about 

chilled and frozen foods for use in assessing the respondents with respect to socio-

economic and environmental impacts of frozen and chilled food waste in the supply 

chain. The statements were:  

(i) frozen and chilled waste generation is associated with food insecurity, social 

inequalities, malnutrition, poor hygiene and sanitation and other social ills.  

(ii) frozen and chilled food waste generation has an effect on the country’s 

GDP, inflation, price hike, equitable distribution food products, affordability, 

profitability and other economic ills.  

(iii) frozen and chilled food waste generation disposal harms the environment 

through greenhouse gas emissions, thus negatively impacting the 

environment.  

• food manufacturing sustainability goals are efficiently upheld in the frozen 

and chilled food processing and manufacturing sector.  

The study again used the 5-point Likert scale: 1=Strongly Disagree, 2=Disagree, 

3=Neutral, 4=Agree, 5=Strongly Agree to generate quantitative results regarding the 

statements above. The results of the statistical analysis are indicated in Figure 4.3 

below.  
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The mean and standard deviations were computed and mean values for statements 

below M=3.4 were interpreted as indicating that these statements about the socio-

economic and environmental impacts of frozen and chilled food waste were less of a 

challenge in the food supply and value chain of the FMC. Mean values above (M=3.4) 

were interpreted as respondents perceive socio-economic and environmental impacts 

of frozen and chilled food waste as a real challenge. Results indicate that there is 

overall agreement by the study respondents with these socio-economic and 

environmental statements.  

 

 

Figure 4.3: Mean and standard deviation values for responses to socioeconomic and 

environmental impact statements.  Source: Generated in SPSS by researcher (2023) 

 

The items or statements were rated as follows; (i) M=4.0, (ii) M=4.5, (iii) M=3.9, (iv) 

M=3.4. Therefore, most respondents agreed to these statements. 

 

Frozen food waste, characterized by its highest mean of 4.5, serves as a prominent 

exemplification of a loss in resources. These resources encompass not only labour, 

but also the fundamental components of raw materials and energy that are expended 

during the production and distribution of sustenance. As the value of squandered 

goods and the resources they necessitate fail to contribute to economic output, the 

ensuing economic repercussions manifest in an overall decline in the Gross Domestic 
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Product (GDP). Furthermore, this phenomenon has the potential to precipitate 

inflation, owing to the disruption it imparts upon the equilibrium between supply and 

demand. Specifically, an extensive quantity of discarded food diminishes the 

accessibility of products within the marketplace, thereby engendering an escalation in 

prices due to a heightened state of scarcity.  

 

Consequently, prices may exhibit an inclination to surge in concert with the expansion 

of the GDP and the ramifications stemming from the diminished availability induced by 

food waste. Undoubtedly, this shall exert an influence upon the cost of living incurred 

by consumers. Consequently, price hikes have the capacity to impact both food and 

non-food items, thereby engendering broader economic implications. In view of its 

multifaceted nature, food waste impinges upon affordability through two distinct 

avenues. Firstly, it has the potential to give rise to price increases, thereby resulting in 

a state of diminished affordability for consumers. However, it is essential to underscore 

that food waste represents an unnecessary dissipation of resources that could 

otherwise be harnessed to produce goods that are more reasonably priced. 

 

Wasted food precipitates a reduction in the aggregate supply of food products within 

the marketplace. Should demand remain either constant or experience an upswing, 

the diminished supply which ensues may instigate a state of inflation, as prices rise 

commensurate with the scarcity that is engendered. Moreover, the expenses that 

producers incur as a result of their wasted inventory may be transferred onto 

consumers in the form of augmented prices, thereby contributing to a generalized 

amplification in the cost of living. Notably, food waste can act as a catalyst for price 

volatility. To this end, it is important to highlight that the stabilization of prices through 

the implementation of an efficient supply chain management system can enhance 

affordability, particularly with regard to essential food items, while simultaneously 

mitigating the impact upon the budgets of consumers. Governments may be 

compelled to assume supplementary costs associated with the management and 

disposal of food waste. Notwithstanding, it is important to underscore that a reduction 

in waste has the potential to yield cost savings for both the private sector and public 

authorities alike. 
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Despite the occurrence of food waste, it is evident based on statements 1 and 3 that 

certain individuals experience insufficient access to safe and nourishing food, resulting 

in hunger. The act of wasting food, regardless of whether it is frozen or chilled, has 

various effects that exacerbate social injustices. Inadequate allocation of resources 

leads to affluent individuals and communities having greater access to a diverse range 

of food options, while marginalized groups face food shortages and increased prices. 

The impact of frozen or chilled food waste extends beyond society and also affects the 

environment. The energy and water resources utilized in food production are 

squandered when it is discarded. Moreover, the landfilling of food waste leads to 

heightened emissions of greenhouse gases, which contribute to climate change. The 

presence of nearby decomposing food waste can negatively impact public health. 

Unpleasant odours, attraction of rodents to waste, and potential contamination of 

water sources can lead to a decline in the well-being of the community. 

 

The resources utilized in the production, processing, and transportation of food that 

ultimately goes to waste could have been redirected to address the issue of food 

insecurity. Food waste represents missed opportunities to provide nourishment to 

individuals experiencing food insecurity, thereby contributing to social inequalities. The 

inefficiencies within the food supply chain that result in waste can exacerbate social 

inequalities by limiting access to affordable and nutritious food for certain segments of 

the population. The economic losses incurred as a result of food waste can 

disproportionately affect smaller farmers, thereby contributing to economic disparities. 

The discarded food could have played a role in addressing nutritional deficiencies, 

particularly in regions where malnutrition is prevalent. When food waste is deposited 

in landfills, it decomposes in an anaerobic manner, producing methane, a potent 

greenhouse gas that contributes to climate change. Large-scale food production 

necessitates significant land use. Consequently, when food is wasted, it represents 

unnecessary land use and deforestation, thereby contributing to habitat loss and 

decline in biodiversity. Strategies encompass enhancing the efficiency of the supply 

chain, implementing superior inventory management practices, promoting sustainable 

consumption habits, and investing in programs aimed at reducing waste and 

facilitating recycling. This comprehensive approach has the potential to foster social 

equity, diminish environmental impact, and establish a more sustainable and resilient 

food system. 
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Professionals possessed a greater comprehension of Statement 4 compared to 

consumers. The implementation of energy-efficient machinery, the optimization of 

production procedures, and the exploration of renewable energy sources were among 

the energy-efficient practices instituted within food processing and manufacturing 

facilities. Collaborating with suppliers to ensure the sustainable acquisition of raw 

materials is essential for promoting environmental stewardship and responsible 

resource management throughout the supply chain. This could involve the promotion 

of equitable labour standards throughout the entire supply chain, the endorsement of 

ethical farming techniques, and the reduction of the environmental impact caused by 

transportation. In general, experts and consumers alike are in agreement that the 

escalation of GDP and inflation has resulted in an increase in living expenses and has 

further exacerbated the issue of food insecurity. 

 

Investment in energy-efficient technologies for the purposes of processing, 

refrigeration, and packaging is highly recommended. The act of upgrading equipment 

has the potential to yield significant energy savings. Furthermore, it is advisable for 

manufacturing operations to transition to renewable energy sources, as doing so 

reduces reliance on non-renewable resources and subsequently minimizes the carbon 

footprint. Additionally, it is encouraged that consumers be urged to engage in recycling 

packaging materials and to actively participate in extended producer responsibility 

initiatives, thereby undertaking the responsibility for the disposal of packaging at the 

end of its life cycle. Moreover, it is highly advisable to streamline transportation 

logistics in order to minimize the environmental impact associated with the 

transportation of raw materials and finished goods. This can be achieved by 

considering more sustainable transportation modes and routes. Furthermore, it is 

essential to obtain and adhere to recognized sustainability certifications, such as Fair 

Trade, Organic, or other pertinent standards that align with the values of 

environmentally conscious consumers. Investment in research and development is 

also highly recommended in order to identify and implement innovative technologies 

and practices that enhance sustainability. This may entail exploring alternative 

ingredients, adopting more efficient processing methods, and employing novel 

packaging solutions. By effectively integrating these strategies into the frozen and 

chilled food processing and manufacturing sector, companies can make significant 
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contributions to a more sustainable and resilient food system, all while satisfying 

consumer demands for environmentally friendly and socially responsible products. 

 

4.4. Research Objective 3: Consumer perceptions on chilled and frozen food 

waste generation in relation to their buying habits and patterns  

The third research objective was analysed in relation to the responses by respondents 

to statements asked of them. The researcher had identified 5 statements about chilled 

and frozen foods and their waste generation from a review of the literature in relation 

to their buying habits and patterns. The statements were:  

(i) as a customer of this retail outlet, I am satisfied with their shelf-life standards 

of frozen and chilled foods especially; dairy, meat and vegetable products 

are upheld in this retail outlet.  

(ii) I buy my frozen and chilled foods here because they offer fresh, dairy, meat 

and vegetable products.  

(iii) they sell fresh, non-expired frozen and chilled foods in this retail outlet 

especially, dairy. meat and vegetable products.  

(iv) discounts in frozen and chilled food products especially, dairy, meat and 

vegetable products are a result of them being spoiled or closer to date of 

expiry.  

(v) I always check expiry dates for frozen and chilled especially diary, meat and 

vegetables products. 

 

The researchers asked the respondent to indicate their level agreement with each of 

the 5 statements using the 5-point Likert scale: 1=Strongly Disagree, 2=Disagree, 

3=Neutral, 4=Agree, 5=Strongly Agree. This allowed the generation of Figure 4.4 that 

includes the mean and standard deviation of the responses according to the Likert 

scale.    
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Figure 4.4: Mean and standard deviation values of responses in relation to food waste 

and buying habits. Source: Generated in SPSS by researcher (2023) 

The items or statements were rated as follows: (i) M=3.7, (ii) M=3.6, (iii) M=3.2, (iv) 

M=4.2, (v) M=2.5. 

 

With an average mean of 4.2, retailers employ a standard practice of reducing prices 

or offering discounts on chilled and frozen products that are nearing their expiration 

dates. This strategy aims to stimulate sales and minimize the risk of unsellable goods. 

Additionally, it facilitates the movement of inventory, especially when the retailer has 

an excess of certain items. Consequently, this approach reduces the likelihood of 

overstocking and wastage of products that are close to expiration. These discounted 

products, although still within their safe consumption range, may be perceived as 

slightly lower in quality due to factors such as changes in texture or colour. The 

provision of food discounts serves as a means to manage customer expectations and 

perceptions. Reputable merchants often take the initiative to explain to customers the 

reasons behind offering discounts. By providing information about the freshness and 

quality of discounted products, this transparent approach fosters trust. However, some 

consumers may hold the belief that products nearing their expiration dates might have 

compromised quality, resulting in a reduced willingness to pay the full price. 
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Retailers are responsible for maintaining product shelf life, and based on customer 

feedback, they can buy fresh and non-expired goods at stores they frequent. Due to 

ignorance, the majority of consumers search for the best deal rather than considering 

the products' shelf lives. However, experts have shown that once consumers start 

shopping, they do consider the products' shelf lives and expiration dates. Some 

customers don't check the expiration date because they assume the store will always 

have new and updated merchandise. A few customers were unaware that products on 

sale are almost out of date. 

 

The average mean of 2.5 indicates that consumers tend to overlook expiration dates 

on products, possibly because they trust that the store consistently stocks fresh and 

non-expired items. Nevertheless, they would refrain from purchasing a product if its 

packaging appeared damaged or aged. 

 

4.5. Research Objective 4: Critical analysis of the national policy and regulation 

framework on frozen and chilled food waste management in the food retail 

sector and make policy recommendations for sustainable food waste 

management in the supply and value chain. 

 

The researcher identified statements about chilled and frozen foods from a review of 

the literature that could be used to test the respondents in regard to the national policy 

and regulation framework on chilled and frozen food waste management in the food 

retail sector. The statements were:  

(i) The national food waste management policy framework is highly 

commended for its strengths in efficiently regulating waste management 

especially frozen and chilled foods.  

(ii) The national food waste management policy framework is highly 

condemned for its weaknesses and flaws in the efficient regulation the 

waste management of especially frozen and chilled foods.  

(iii) The national food waste management policy framework has great 

opportunities for growth in the efficient regulation of waste management 

especially frozen and chilled foods.  
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(iv) There are potential threats to the national food waste management policy 

framework which impedes its development efficient execution.  

(v) The national food waste management policy framework compares better to 

other regional under-developed and developed countries.  

 

The researchers asked the respondent to indicate their level of agreement with each 

of the 5 statements using a 5-point Likert scale in Figure 4.5: 1=Strongly Disagree, 

2=Disagree, 3=Neutral, 4=Agree, 5=Strongly Agree.  

 

 

Figure 4.5: Mean and standard deviation values of responses in relation to policy 

regarding frozen foods waste. Source: generated in SPSS by researcher (2023) 

 

The items or statements were rated as follows: (i) M=4.4, (ii) M=3.7, (iii) M=4.3, (iv) 

M=3.6, (v) M=3.7. 

 

For this objective, responses are seen from the professionals due to the consumer 

lack of knowledge on the waste management policies in place. Figure 4.6 indicates 

the increase in the mean values when consumers are excluded from the data. 
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Figure 4.6: Mean and standard deviation values of responses in relation to policy 

regarding frozen foods waste excluding consumers. Source: generated in SPSS by 

researcher (2023) 

 

Based on statements 1 and 3, the policy framework has received praise from experts 

for its clear and measurable objectives related to reducing food waste. These 

objectives include specific deadlines and targets, providing a solid basis for evaluating 

progress and success. The framework covers all stages of the food supply chain, 

including production, distribution, retail, and consumption, ensuring a comprehensive 

approach to addressing food waste. However, it is important to note that the framework 

does not specifically address frozen food separately.  

 

To effectively manage food waste, there are existing laws in place that govern waste 

reduction, diversion, and responsible disposal. These laws support businesses, 

organizations, and individuals in their efforts to manage food waste. Customers have 

raised the need for public awareness campaigns and educational initiatives as part of 

the framework. These initiatives aim to educate and empower customers to make 

choices that reduce food waste. At the FMC, workers have suggested the use of 
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Implementing advanced systems like blockchain and smart sensors can enhance 
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traceability and reduce waste in the supply chain. The FMC also emphasizes the use 

of predictive modelling and data analytics to gain a better understanding of trends in 

frozen and chilled food waste. By anticipating potential issues in the supply chain and 

taking proactive measures, waste can be prevented before it occurs. Consumers have 

assumed that the policy is already in effect and is currently making progress in 

reducing food waste. 

 

The limitations of the framework were highlighted by experts in statements 2 and 5, 

who emphasized that it may not comprehensively address the intricacies of the frozen 

and chilled food industry. This could result in regulatory gaps that lead to inefficiencies 

and wastage. The framework's inadequate coverage may fail to address specific 

issues that are unique to perishable goods. The absence of robust monitoring and 

reporting systems makes it challenging to collect accurate data on frozen and chilled 

food waste. Insufficient data hinders the ability of the FMC to identify trends, evaluate 

policy effectiveness, and implement targeted interventions. However, the framework 

effectively addresses the challenges associated with maintaining the integrity of the 

cold chain, which is crucial in reducing spoilage and waste during transportation and 

storage. One of the reasons for non-compliance with waste reduction initiatives is the 

absence of incentives for businesses to adopt sustainable practices. Tax breaks and 

certification programs are examples of incentives that can motivate companies to 

implement environmentally friendly measures. A comprehensive framework should 

encompass all stages of the food supply chain and address the unique complexities 

of managing frozen and chilled foods. 

 

Statement 4 garnered comparable ratings from professionals and consumers, 

indicating that there is a likelihood of obstacles in establishing and executing a 

comprehensive national strategy to address food waste due to uncertainties 

surrounding potential risks. The primary concern expressed by experts is the potential 

hindrance in implementing waste management policies due to inadequate financial 

resources allocated for this purpose. Adequate funding is essential for the 

development of infrastructure, initiation of awareness campaigns, and enforcement 

actions. Subsequently, the opposition to change or lack of cooperation from 

companies, particularly those operating in the food industry, can pose a significant 
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threat. Industries may exhibit resistance towards alterations that could impact their 

established practices or increase operational expenses. 

 

4.6. Chapter Summary 

The statistical analysis that has been presented above has indicated that the surveys 

that were conducted in the present study made appropriate use of analytical tools such 

as SPSS and Power BI. Results indicated that, overall, the respondents agreed with 

the interview statements. The awareness of frozen food waste within the retailer and 

FMC is a common trend and pattern observed. The causes of frozen food waste, 

including inadequate cold storage facilities and reporting, are highlighted. It is 

problematic that there is insufficient funding, and that technology is not being used to 

help with frozen food waste. In addition to increasing GHG emissions, a rise in food 

waste causes more people to go to bed hungry. Experts and customers cited load 

shedding as an issue, and the sharp increase in inflation came next. The waste 

management laws are broad and do not only address food waste that is frozen or 

refrigerated. 
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5. CHAPTER 5: RESULTS OF PRIMARY QUALITATIVE ANALYSIS 

5.1. Introduction 

As mentioned in the methodology Chapter 3, the study also generated qualitative data 

from the two interviews that were conducted and from secondary data collection. Both 

interviews were conducted using open-ended questions to obtain an in-depth 

understanding of the reasons for the choices of the respondents and their points of 

views. 

 

The development of questions for a qualitative research questionnaire involved careful 

consideration of the research objectives, the characteristics of the phenomenon under 

study, and the level of understanding required from participants. To gain a 

comprehensive understanding of the research topic, an extensive literature review was 

conducted to explore existing theories and knowledge. This review helped identify 

gaps or areas that required further investigation, which in turn influenced the 

formulation of research questions. The questions were structured in a logical and 

coherent manner, progressing from general to specific. In order to delve deeper into 

participants' responses and allow them to elaborate on their experiences or 

perspectives, probing questions were used. These probing questions were designed 

to elicit predefined statements, which in turn contributed to the formation of themes. 

These themes and sub-themes are presented in Chapter 3, Table 3.4, facilitating 

thematic analysis.  

 

The process of content analysis of the qualitative data resulted in four main themes 

emerging (Reasons and drivers, Socio-economic and environmental impacts, 

Consumer perceptions and national policy and regulation framework), behind frozen 

food waste generation. From the four main themes and 14 sub-themes were identified 

seen in Figure 5.1. 
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Figure 5.1: Illustration of how the main themes (highlighted in green) developed in 

relation to emerging sub-themes (highlighted in white) Source: Researcher (2023) 

 

5.2. Main Theme 1: Reasons and drivers  

In the literature review, section 2.5, it is shown that addressing frozen food waste 

requires a collaborative effort involving producers, retailers, consumers, and 

policymakers to improve supply chain efficiency, reduce overproduction, and raise 

awareness about proper storage and consumption practices. Additionally, 

implementing technology solutions such as temperature monitoring systems and 

advanced packaging techniques can help mitigate the risks of frozen food waste and 

ensure the quality and safety of frozen food products throughout the supply chain 

(Badia-Melis et al., 2018). By accurately monitoring and controlling temperature 

throughout the entire cold chain, from production to consumption, the risk of frozen 

food waste can be significantly reduced. Furthermore, implementing traceability 
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systems and standardized guidelines for labeling and handling frozen food products 

can also contribute to minimizing waste. Overall, the successful reduction of frozen 

food waste relies on a comprehensive approach that addresses various factors, 

including production, supply chain management, consumer behavior, and policy 

interventions. It is evident that addressing frozen food waste requires a multi-faceted 

approach that involves collaboration between all stakeholders in the supply chain, 

including producers, retailers, consumers, and policymakers. 

 

In order to establish the reasons and drivers and to answer the “why”, “when”, “where”, 

“who” or “how” questions related to frozen and chilled food waste generation, analysis 

of the responses to the following statements related to this study objective 1 allowed 

study findings to be categorised into five sub themes:  

I. Cold and chilling storage, expiration, temperature levels 

II. Consumer buying patterns, over-ordering, and overstocking.  

III. Inventory management and reporting 

IV. Inadequate generation, transmission, and distribution of electric power 

V. Supplier packaging defects and pathogen contamination Rejection  

 

5.2.1. Cold and chilling storage, expiration, temperature levels  

Based on the responses of the respondents, this section examined how the sub-theme 

of inadequate cold and chilling storage, expiration, and temperature levels was 

perceived. The majority of respondents appeared to be generally aware of the impact 

that low temperatures can have on the quality of frozen food. A recently hired area 

sales manager (Informant F) of a store said, "I would assume so. I am fairly new here, 

but I do hear this cold storage issue been spoken of often.” Though the respondent 

may not be familiar with frozen food, he/she aware of the consequences of improperly 

stored frozen food. One of the key factors contributing to food waste is the lack of 

proper cold storage and chilling facilities.  

 

Without these facilities, it becomes difficult to control and monitor the temperature of 

perishable food items throughout the supply chain. A retail sales executive (Informant 

A) asserted that: 
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“I don’t think it's only about inadequate cold storage places, it's also about 

maintenance. As a business, we have a lot of facilities but personal I don’t see it 

maintained well, that’s why expired foods happen cause the cold chain breaks. 

It breaks when the food is not kept at the right temperatures. With so much stock 

coming into the store, I can only do so much.” 

 

According to the interview, a significant majority of respondents (87%) agreed that 

product expiration and inadequate cold storage facilities contribute to the generation 

of waste in chilled and frozen food. One customer (Informant AA) emphasized that 

“Food is prone to go off if temperatures are high. Even if it wasn’t frozen food, if the 

temperature is not right it will go bad.” The respondents also acknowledged that while 

there are many facilities available, the maintenance of these facilities is a major 

concern. This lack of maintenance leads to the expiration of items when the cold chain 

is disrupted. When food is not stored at the appropriate temperatures, frozen food can 

become unsafe for consumption due to spoilage and microbial growth. Freezer-burned 

food can also experience changes in flavour, texture, and quality, making it 

unappealing to consumers. Additionally, improper segregation of raw meat and ready-

to-eat foods can increase the risk of pathogens from the raw meat contaminating other 

food items. An environmental professional (Informant W) provided further insight and 

explained that: 

 

“Variations in the cold chain can be brought on by inconsistent or improper 

temperature management in storage facilities. Food can get spoiled and 

microbial development can occur if the temperature exceeds the levels advised 

for frozen or chilled meals, rendering the food unfit for human consumption. 

Frozen and chilled foods have a limited shelf life, even under ideal storage 

conditions. However, inadequate storage facilities can accelerate the 

deterioration process and shorten the usable time frame for the products. This 

can result in expired products being discarded before they are sold or 

consumed.” 

 

Improper stacking, mishandling, or lack of appropriate shelving and equipment can 

lead to breakage, crushing, or other forms of damage to the products, rendering them 
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unsellable. It is essential to invest in adequate cold and chilling storage facilities, 

maintain proper temperature control, implement good inventory management 

practices, and train personnel on proper handling and storage protocols.  

 

An area sales manager (Informant D), who was in charge of bringing the frozen foods 

into the store said, "Most definitely, there are times that the frozen foods were 

delivered and left out in the delivery bay for a while before being taken to the 

appropriate fridge or freezer." It was noted that the cold chain requirements were 

broken when it took one to two hours to unpack the truck and get the contents into the 

in-store freezer. With customer (Informant AC) stating that “Yeah, I mean you can’t 

really keep frozen food in warm temperatures and expect it to be ok for eating.” 

 

Besides, in retail or food service companies, improper temperature control in display 

areas, such as refrigerated display cases or freezer units, can impact the quality and 

shelf life of chilled and frozen food products. If the temperature is not maintained within 

the recommended range, it can lead to accelerated spoilage, degradation of texture, 

and loss of flavour, making the products unsuitable for sale or consumption. The 

quality and shelf life of chilled and frozen food goods can be negatively impacted in 

retail or food service facilities by inappropriate temperature management in display 

spaces, such as refrigerated display cases or freezer units. Therefore, the results 

indicate a need for appropriate temperature management, besides, ensuring 

appropriate temperatures as per the prescribed authorities is essential overall. It can 

help in fostering betterment and can promote the desired outcomes as well.  

 

It was also explained by a compliance manager (Informant O), that there are financial 

costs associated to the frozen food waste by stating, “improper storage includes 

financial losses for businesses as well as potential health risks for consumers, so we 

have to always ensure we store food correctly.” Proper storage practices are essential 

to prevent food waste and maintain food safety. This can include storing perishable 

items at the appropriate temperature, using proper packaging and containers, and 

rotating stock to ensure older items are used first. 
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5.2.2. Consumer buying patterns, over-ordering, and overstocking.  

Unforeseeable fluctuations in customer purchasing trends, excessive inventory and 

orders can result in severe repercussions for businesses, such as increased 

expenses, wastage, and potential disruptions in operations. An area sales manager 

(Informant C) in the region emphasized the challenges of catering to consumer 

demands, stating that "customers always change their minds about what products are 

their favourites, so it is very difficult to respond to customer demands." This highlights 

the occurrence of overstocking due to a lack of comprehension regarding customers' 

true desires. Another regional sales manager (Informant G) from retailer B added 

“Consumers like to try new things while maintaining their usual habits.” Engaging in 

interactions with customers to ascertain their preferences and purchasing patterns 

proves beneficial, as this information can aid in averting overstocking and adjusting 

stock levels to align with actual demand. A consumer (Informant AE) concurred with 

the notion that buying patterns undergo changes during religious festivals, birthdays, 

and even due to pricing factors, stating “I agree because, as a customer, I often 

change my opinion on purchases, mainly due to pricing and things that happen in the 

month especially when we fasting.” 

 

An environmental professional (Informant U), explained why the unpredictable buying 

patterns add to the frozen food waste by asserting: 

 

“Unpredictable consumer buying patterns can make it challenging to accurately 

forecast demand. If retailers or suppliers underestimate demand, they may 

order insufficient quantities of chilled and frozen food products, resulting in 

stockouts. Conversely, if they overestimate demand, they may order excessive 

quantities, leading to waste when the products remain unsold or expire. Frozen 

and chilled food items typically have a limited shelf life compared to non-

perishable goods.” 

 

Retailers and suppliers face challenges in managing their inventory of cold and frozen 

food products. If they miscalculate the demand, they may end up ordering insufficient 

quantities, leading to shortages. On the other hand, if they overestimate the demand, 
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they may order excessive amounts, resulting in waste when the products remain 

unsold or expire. Overordering and excessive stocking can also be attributed to a lack 

of storage capacity. Retailers and suppliers may purchase more products than they 

can handle if they have inadequate cooling storage facilities or limited space. If the 

surplus inventory cannot be stored and managed properly, it can contribute to food 

waste. 

 

To address these issues, it is crucial to implement improvements that promote the 

desired overall outcomes. One effective approach is to utilize demand forecasting 

techniques. By accurately predicting the demand for cold and frozen food products, 

retailers and suppliers can minimize waste by avoiding overordering and excessive 

stocking. This, in turn, facilitates improvement in inventory management. Considering 

all these factors collectively can yield the desired results and play a significant role in 

reducing food waste as a whole. It is essential to recognize the importance of 

implementing effective strategies and practices to ensure the efficient management of 

inventory and minimize waste in the food supply chain. 

 

There were 92% of the participants voiced their strong apprehension regarding the 

issue of product overstocking, which has the potential to cause damage to stored 

items. Moreover, it was elucidated that excessive production, surplus supply, and store 

damage can lead to significant financial losses and hinder the smooth functioning of 

businesses. In order to tackle these challenges, a comprehensive approach 

encompassing proactive waste reduction measures, efficient inventory management, 

and strategic planning is imperative. A resolute statement was made by the regional 

sales manager (Informant G) of the retail company that, 

 

“Guilty, we have no choice but to do this, we have seen a loss during covid so 

we are trying to cover up on sales, by increasing the volume in store this helps 

with sales but it can lead to expired products in store because it does not get 

sold. I know Covid is of the pass but we under pressure to cover up losses from 

2020. Sometimes I don't have room to pack inventory because there is already 

products in the refrigerator, so they are left in the large back fridge in the back of 
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the store. Stock does not always run out, but we will keep ordering in the hope 

that something will sell, which is ridiculous.” 

 

The aforementioned statement was supported by a SHEQ manager (Informant L) who 

expressed that despite the fact that the stock is not consistently sold, the store persists 

in placing orders, "Although the stock is not always sold, the store continues to make 

orders, which is rather foolish." This practice has a significant impact on the entire 

supply and value chain. When more orders are placed, the food company increases 

production, only to discover that customers do not meet the expected demand, 

resulting in product expiration. Respondents have highlighted that excessive stocking 

negatively affects storage facilities, which are unable to accommodate all the delivered 

stocks according to the required standards, leading to stock returns. This issue arises 

because retailers tend to overstock in an attempt to meet consumer needs or due to 

promotional activities, assuming that they will generate profits. Consequently, a large 

quantity of stock is ordered but remains unsold. As a result, retailers are left with 

expired or damaged stock returns. The retail organization is compelled to adopt this 

approach as they have experienced losses during the Covid-19 pandemic. They 

attempt to conceal these losses by increasing the volume of stock in the store, which 

aids in boosting sales. At times, these excess stocks are stored in a large refrigerator 

at the back of the store, as the existing storage space is already occupied. Despite the 

fact that the stock does not always deplete, the store continues to place orders, which 

lacks commercial rationale. 

 

5.2.3. Inadequate inventory management and reporting 

Insufficient supervision in managing inventory can have detrimental effects, as 

revealed by the findings. One of the consequences is the accumulation of perishable 

goods beyond their expiration dates. This occurs when proper oversight and control 

are lacking, preventing the timely utilization or sale of these products. Moreover, the 

absence of accurate reporting and tracking mechanisms hinders the prioritization of 

older stocks, leading to the oversight of items with shorter expiration dates. 

Consequently, inaccurate inventory reports can misguide companies in assessing 

customer demand, potentially resulting in an overestimation. This overestimation, 

particularly for perishable items, can lead to excessive ordering and the subsequent 
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wastage of excess stock. In an attempt to avoid stock shortages, businesses may 

resort to ordering more than necessary, further contributing to overstocking and waste. 

Additionally, the utilization of manual or outdated inventory management systems can 

introduce errors in order processing, leading to mishandling and potential waste. A 

regional sales manager (Informant G) from FMC provided further insight into this 

matter by stating, 

 

“Since we don't always have enough staff in the stores to ensure that first in, 

first out is followed correctly, I can state that we are guilty of this. Yes, we have 

a method that we follow, but because we have so many items, it is difficult to 

keep up with. We can only do so much with inventory because it's an admin 

nightmare. Why, you ask? Because everything is done by hand and there is 

always a chance for error.” 

 

The aforementioned claim was corroborated by a merchandiser (Informant Q) 

employed by the FMC, who expressed “We have to capture all the stock in a book, so 

it is difficult to follow the rule first to first out, but consumers move products, so the 

method to follow is not always maintained.” The management of inventory is a critical 

issue that contributes to the wastage of frozen food. In the absence of effective control 

and supervision of inventory, the potential for efficient waste management within any 

organization is greatly diminished. This predicament is further compounded by a 

dearth of human resources. Inadequate staffing in this area is yet another significant 

factor that adversely impacts inventory management, consequently leading to subpar 

waste management practices for frozen food products. The overall oversight of 

inventory is lacking, resulting in excessive orders and subsequent food wastage due 

to the fixed shelf life. 

 

Hence, it is crucial to effectively manage this particular domain in order to attain 

optimal outcomes. Another merchandiser (Informant R) has expressed their inability 

to access resources that would facilitate their tasks by stating, "We honestly don't have 

access to what will make our jobs easier. We fly blind." implying the absence of direct 

communication channels with store managers or FMC stocks. A significant 92% of 

respondents concurred that reporting and inventory management pose challenges, 

with one customer highlighting the issue of storage being misplaced and moved, 
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resulting in inventory discrepancies. The absence of suitable reporting tools may 

impede the collaborative efforts between retailers and suppliers, leading to disruptions 

and inefficiencies in the supply chain. FMC might not be aware of excess inventory 

that could be donated or redirected to prevent wastage if accurate reporting is not 

provided. Ineffective systems for managing unused stocks may hinder the redirection 

of surplus items to charitable organizations or other purposes. An environmental 

expert (Informant W) elaborated, 

 

“Limited visibility may be the result of ineffective methods or procedures for 

tracking and monitoring food goods across the supply chain. It is challenging to 

recognize any problems or difficulties that can occur during the handling, storing, 

or transportation of frozen and chilled food items when there is a lack of vision 

and accountability within the supply chain, it becomes challenging to ensure that 

all parties involved take responsibility for their actions or inactions. As a result, 

issues may go overlooked and result in waste.” 

 

Retail manufacturers do not possess a comprehensive system to effectively monitor 

the movement, demand, and availability of their products. The existing stock systems 

are outdated and fail to facilitate efficient management of inventory ordering and 

stocking. According to the respondents, there is a lack of integrated approach in 

tracking and monitoring stock levels between manufacturers and retailers. 

Consequently, the accuracy of data pertaining to stock is compromised, as the entry 

of goods into the store can be traced, but their subsequent departure cannot be 

accurately monitored. Expressing dissatisfaction, a area sales manager (Informant E) 

conveyed the following statement: 

 

“The company that makes the product and the store that sells it work by 

themselves. It's frustrating that we can't see how well the product is doing in 

stores. We can see what we put in the store, but we might not be able to see 

what gets taken out. There is no guarantee that the information is correct. The 

accuracy of the data is never guaranteed.” 
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Currently, the efficacy of monitoring product performance in stores is encountering 

challenges, which raises concerns regarding the accuracy of the gathered data. This 

lack of transparency pertaining to the merchandise being sold can potentially give rise 

to significant issues. A customer (Informant AB) articulated this concern by stating, 

"This will be a problem because shops rarely know what they have on hand," thereby 

indicating that retailers are unaware of their stock levels post-sales. The monitoring of 

sales is evidently lagging behind in terms of stock supervision. The primary causes for 

this inadequate waste management are the presence of uncertainty and a lack of 

transparency in the sales process. In order to mitigate waste in KZN stores, it is 

imperative to acquire a more comprehensive comprehension of sales. Ultimately, due 

to excessive stocking, product expiration, inadequate rotation, inefficient stock 

management, and a lack of demand insights, subpar inventory management and 

reporting can result in the wastage of frozen food products. 

 

Insufficient reporting hampers the identification of excess frozen food that could 

potentially be donated to charitable organizations or utilized in a suitable manner. 

Without surplus redistribution systems in place, the possibilities for utilizing surplus 

stock are constrained. To tackle these challenges and minimize wastage of frozen 

food, it is imperative to implement efficient inventory management systems and ensure 

accurate reporting. 

 

5.2.4. Inadequate generation, transmission, and distribution of electric power  

Insufficient power generation or inadequate maintenance of the power distribution 

system can give rise to frequent power outages, which in turn can result in the failure 

of refrigeration systems. When these outages persist for a prolonged period, frozen 

foods may thaw, leading to spoilage and wastage. Moreover, an inconsistent power 

supply can cause fluctuations in electrical voltage, thereby impacting the performance 

of refrigeration equipment and causing temperature variations within storage units. 

Since frozen foods necessitate a steady and low temperature to ensure their safety 

for consumption, these fluctuations can lead to the thawing and refreezing of the 

products, ultimately compromising their quality. A SHEQ manager (Informant N) 

highlighted the detrimental impact of persistent power outages on frozen food 
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wastage, stating, “Yoh this is a real issue, yet not many is seeing as much as us. We 

have a lot of stock that is called into the company as damages because of thermal 

abuse all because of no power.” 

 

Refrigeration systems that are responsible for maintaining the required temperatures 

for frozen foods have the potential to experience malfunctions during power outages. 

This can lead to spoilage and wastage of the stored food items if the power outage 

persists. The inadequate supply of power can result in voltage fluctuations, which in 

turn can adversely affect the functionality of refrigeration equipment. As a 

consequence, temperature inconsistencies may arise within the storage units. In order 

to ensure the safety and quality of frozen foods, it is crucial to maintain a stable and 

low temperature. Any fluctuations in temperature can cause the food to thaw and 

refreeze, thereby compromising its overall quality. In a separate response, an area 

sales manager (Informant E) expressed their concern by stating,” Oh gosh, I mean it’s 

not our fault that Eskom puts the lights off and product goes off.” 

 

Businesses face obstacles in investing in backup power systems due to the absence 

of dependable power. This situation can have adverse effects on frozen food storage 

facilities as they experience power outages, thereby increasing the likelihood of food 

spoilage. Furthermore, an unstable power supply can cause harm to refrigeration 

equipment, resulting in reduced efficiency and reliability. Consequently, businesses 

located in areas with unreliable power may be compelled to allocate resources towards 

more costly refrigeration systems or backup power solutions in order to mitigate the 

risks associated with food spoilage. However, these supplementary expenses can 

present economic challenges for businesses and ultimately lead to higher prices for 

frozen goods. The sustainability manager (Informant H) indirectly referred to this issue 

by implying that it is a concern by stating, 

 

“The cold chain must be maintained for food products that are frozen or chilled 

in order to ensure their safety and quality. Electricity is needed to power 

refrigeration systems and maintain the necessary temperatures along the 

supply chain. The cold chain can be broken by inadequate power or load 
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shedding, which will result in temperature swings and reduce the quality of 

perishable food items. These kinds of electrical disruptions can affect how well 

cooling systems operate, which can result in uneven temperature regulation 

and a higher chance of food spoiling.” 

 

Retailers sometimes use the lack of electricity as a justification for discarding food and 

passing the cost onto the Food Management Company (FMC), implying that they are 

not responsible for proper maintenance. When there is an inadequate supply of 

electricity, refrigeration equipment can be severely affected, particularly during power 

fluctuations that occur during restoration efforts. These electrical disturbances can 

have a negative impact on the effectiveness and performance of cooling systems, 

leading to inconsistent temperature control and a higher risk of food spoilage. The 

absence of electricity makes it impossible to maintain proper temperature control, 

creating a critical situation in terms of waste management. Load-shedding, which is a 

recurring problem in the KZN region, exacerbates these concerns as products are 

easily spoiled without the necessary temperature regulation. This ongoing issue not 

only contributes to increased food wastage but also hinders the overall efficiency of 

these systems, potentially causing further harm. 

 

Load shedding schedules often display unpredictability, which can catch businesses 

off guard when power outages occur. This lack of foresight poses challenges for 

businesses in implementing effective backup plans, such as transferring perishable 

items to alternative storage facilities or promptly activating backup power sources. The 

frequent occurrence of load shedding and its negative impact on the quality of frozen 

goods can undermine consumer trust, potentially leading to financial setbacks for 

businesses. A customer (Informant AD) has expressed, “loadshedding is for many 

hours resulting in the food going off - this happens at home as well.” The quality of 

frozen food can be adversely affected, leading to a decline in consumer confidence 

and reluctance to purchase such products due to concerns about spoilage caused by 

an unreliable power supply. This can ultimately result in financial losses for 

businesses. Customers prioritize the safety and quality of the food they consume, and 

power outages only intensify concerns about the potential thawing and spoilage of 
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frozen foods. Consumers genuinely fear consuming food that may have been exposed 

to temperature fluctuations, as this can compromise its safety. 

 

5.2.5. Supplier packaging defects, appearance, and pathogen rejection 

Packaging defects can also occur as a result of mishandling by customers, leading to 

damage. In some instances, insufficient durability of the packaging can contribute to 

damages in stores, as the packaging may break when customers handle the products. 

A customer (Informant AC) expressed their opinion, stating “No one will buy a 

damaged product since if it don’t look right I will not buy it.” This indicates that 

customers are reluctant to buy products that do not meet their visual expectations, 

even if the product itself is not expired. The presence of inadequate packaging is a 

significant concern and can result in increased wastage. Additionally, packaging 

defects can also occur when customers handle the products roughly in stores. 

Supporting the customer's viewpoint, an area sales manager (Informant C) 

acknowledged that, “Bad packaging is a problem, but it's not the only problem. But it 

stops customers from buying.” However, it does deter customers from making 

purchases. 

 

Improper handling during transportation can give rise to these problems as well. 

Although the packaging may not be expired, it can still contribute to difficulties in 

storage. While certain packaging materials are environmentally friendly and approved, 

they may lack durability. When customers shift the plastic packets in search of their 

desired chicken pieces, the packaging can break due to its inherent weakness, 

rendering the meal unsellable and necessitating its disposal. Packaging flaws such as 

inadequate seals or leaks can permit air and moisture to enter, thereby contaminating 

and spoiling the frozen food. Consequently, the affected products may appear 

unappealing and pose a safety risk, leading to their disposal. The appearance of a 

product plays a significant role in the food industry, and consumers often form 

judgments based on it. If frozen food items exhibit packaging defects or an unattractive 

appearance, it can create a perception of low quality, even if the product is safe for 

consumption. As a result, consumers may opt not to purchase or consume these 

items, thereby contributing to food waste. A SHEQ manager (Informant J) has 
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confirmed the correlation between packaging defects and the rejection of products 

based on their appearance and potential pathogen contamination by asserting that: 

“Although it is unquestionably a problem, poor packaging is only one aspect of 

the issue. There are others, and we do treat this as a problem, but we are 

unable to handle it since we do not manufacture some of the packaging. The 

ones we manufacture, despite being composed of environmentally friendly 

materials, our packaging is occasionally not robust.  Similar to how the plastic 

for chicken is too thin, so when consumers move them around in search of the 

nice pieces, these packets rip and the food is thrown out even if it is still edible.” 

 

Customers express a strong preference for purchasing products that are not packaged 

in a damaged condition. One customer (Informant AC) emphasized the importance of 

intact packaging by stating, “damaged boxes also means the food gets damaged and 

I will not buy that.” When it comes to packaging materials for chilled and frozen food 

products, it is crucial that they offer sufficient insulation to maintain the appropriate 

temperatures. Inadequate insulation or flaws in the insulation can result in temperature 

fluctuations, which in turn can cause the products to thaw or lose their desired quality. 

This can lead to wastage. Furthermore, packaging defects such as leaks or breaches 

can compromise the quality and safety of frozen and chilled food items. These defects 

allow air, moisture, or pollutants to enter, which can lead to spoilage, microbial growth, 

and accelerated deterioration of the products. Ultimately, this can result in waste. 

 

Moreover, a typical customer (Informant AE) expressed, “I guess no one will buy 

anything in the food line if it didn’t look right.” The discontentment and distrust among 

consumers can stem from products that possess packaging flaws or an unappealing 

look. In the context of frozen foods, individuals who are dissatisfied with the packaging 

or find the appearance unsatisfactory might opt to return the items to the seller. 

Regrettably, even if the returned products are still perfectly safe to consume, they are 

frequently disposed of due to apprehensions regarding their history and handling. 

 

Retailers are compelled to dispose of food that lacks visual appeal because if the 

product is not fresh or does not appear fresh, it will have a negative impact on the 

brand and result in the loss of customers. Consequently, governments have effectively 

enforced and adhered to regulations. Food that does not seem appetizing must be 
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discarded as it would be detrimental to the business and would inconvenience the 

company's clientele. This encompasses criteria such as the size, shape, colour, or 

imperfections of frozen and chilled food items. Even if these products are perfectly 

safe and edible, they may be discarded if they fail to meet these aesthetic standards. 

It is common for retailers to have specific aesthetic criteria for the appearance of their 

products. These criteria often include specifications regarding the size, shape, colour, 

and any flaws of frozen and refrigerated food items. A area sales manager (Informant 

E) in the field mentioned that it is a regular practice to remove products from the 

shelves if they do not meet these appearance requirements by stating, 

 

“We've got to get rid of the stuff that doesn't look good on the shelf. Simple 

things like a torn label is removed. That's just to prevent damage to the brand 

and not to lose customers. Even if a product's box is damaged, we throw it 

away. It is the sad truth. No one will just eat something that looks weird or even 

smell bad. Its human reactions I guess.” 

 

Even in the presence of any suspicion of contamination, any food that is expired or 

exposed and in close proximity to good food will be promptly removed from the 

shelves. A stringent rule is in place to ensure this, as it is considered a critical aspect 

of the policy that must be strictly followed. The removal of food due to a breach in the 

cold chain or if it has been mixed with waste is of utmost importance and is an integral 

part of the safety policy. If frozen and chilled food products are discovered to be 

contaminated with pathogens or other harmful microorganisms during testing or 

inspection, they are frequently rejected for the sake of food safety. This rejection can 

occur at various stages in the supply chain, including during production, transportation, 

or at distribution centers. 

 

Government agencies have established stringent microbiological safety guidelines as 

part of food safety regulations and standards. In order to comply with these guidelines, 

frozen and chilled food items must undergo inspection and testing. Failure to meet 

these standards may result in the rejection of these products. The rules and 

regulations set by government agencies emphasize the importance of adhering to food 

safety protocols. If chilled or frozen food items do not meet the specified guidelines 

during inspection or testing, they may be rejected. This process of removing 
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contaminated products from the supply chain not only guarantees the delivery of safe 

products to customers but also generates waste. 

 

5.3. Main Theme 2: The socio-economic and environmental impacts of frozen food 

waste  

In Chapter 2, section 2.2.1, the literature discusses the socio-economic and 

environmental impacts associated with the frozen food supply chain. Specifically, it 

highlights the economic losses suffered by businesses due to various factors such as 

production, storage, transportation, and disposal of wasted frozen food products. The 

accumulation of high levels of frozen food waste not only results in financial setbacks 

for businesses but also leads to an increase in food prices. To compensate for their 

losses, businesses may pass on the additional costs to consumers, thereby affecting 

the affordability of frozen food products. It is crucial to acknowledge that the production 

and distribution of frozen food heavily rely on natural resources such as water, energy, 

and agricultural inputs. Consequently, wasting frozen food also implies squandering 

these valuable resources, thereby exacerbating resource depletion. 

 

The responses from the study were categorised into four sub themes:  

I. Food insecurity, and malnutrition 

II. GDP, inflation and food price hike 

III. Greenhouse gas emissions. 

IV. Sustainability goals 

 

5.3.1. Food insecurity and malnutrition 

The prevalence of food insecurity was acknowledged by the respondents, who also 

highlighted the unfortunate practice of discarding food reserves instead of distributing 

them to households facing food insecurity, malnutrition, and other related societal 

challenges. A regional sales manager (Informant G) expressed their perspective on 

the matter by stating, 

 

“Many people are affected by this directly and indirectly. Poor people get 

poorer, which sometimes results in people still eating food which are damaged 
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or off.  And then there are some who can't afford to buy food and cannot buy 

good quality food. We throw away more food than feeding people, which is sad 

cause even I wouldn’t mind getting some food, things are very expensive. Its 

sad to say that now days this is how life is.” 

 

Customers hold diverse perspectives on food insecurity and malnutrition, yet there are 

several shared sentiments and concerns that they express. One customer (Informant 

AB) acknowledges the widespread nature of these issues, highlighting the unfortunate 

reality of discarded food being consumed by those living on the streets, leading to 

illness, stating that “Yeah this is seen everywhere I guess - food is thrown out and then 

the street dwelling eat this and get sick.” This observation underscores the urgent need 

to address food waste and its detrimental impact on vulnerable populations. 

 

Many customers exhibit empathy and compassion towards individuals and 

communities grappling with food insecurity and malnutrition. Recognizing the severity 

of the problem, one customer (Informant AD) laments, “It's awful that we waste more 

food than we do feed people.” This sentiment reflects a growing awareness of the 

need to prioritize food distribution and minimize waste. Moreover, customers often 

perceive a societal responsibility to tackle these challenges. They actively endorse 

and support initiatives and programs aimed at alleviating food insecurity and 

malnutrition, both at local and global levels. By advocating for efforts that target the 

root causes of these issues, customers demonstrate a commitment to creating 

sustainable solutions. 

 

In their quest for understanding, customers express a desire for increased knowledge 

and education regarding food insecurity and malnutrition. They seek to comprehend 

the underlying reasons, the far-reaching impacts, and the potential solutions in order 

to make informed decisions. By equipping themselves with this knowledge, customers 

can actively contribute to addressing these pressing concerns and effecting positive 

change. 

 

Food waste is a prevalent issue that arises from inefficiencies and disparities within 

the food system. The presence of inadequate infrastructure, insufficient storage 

facilities, limited access to refrigeration, and underdeveloped transportation networks 
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disproportionately impact marginalized communities. Consequently, these 

communities are more susceptible to heightened levels of frozen and chilled food 

waste, thereby exacerbating existing social inequalities. 

 

Food waste has a detrimental impact on malnutrition through various means. Firstly, 

the squandering of nutritious food deprives individuals, especially those in vulnerable 

populations, of the opportunity to address their nutritional deficiencies and enhance 

their diets. This was emphasized by an area sales manager (Informant F) who 

expressed deep concern over the paradoxical situation by stating, “despite the fact 

that many people lack access to food, a lot of it is wasted, which is tragic.” The majority 

of respondents echoed this sentiment, recognizing the catastrophic consequences of 

food waste. 

 

Improper management and improper disposal of frozen and chilled food waste can 

result in hygiene and sanitation problems. The decomposition of food can attract pests, 

generate unpleasant smells, and pollute the surroundings. These elements contribute 

to unhygienic circumstances, which pose health hazards and have the potential to 

impact the welfare of communities, especially in regions with insufficient waste 

management infrastructure. These societal problems can significantly contribute to 

food wastage and are also considered a significant concern that can lead to food 

wastage and associated complications. The Sustainability Manager (Informant H), 

who is accountable for supervising and executing sustainable practices within a 

company, addressed the concerns of food security and malnutrition by emphasizing 

the incorporation of social and environmental factors into their duties by stating, 

 

“Land, water, energy, and labour are just a few of the priceless resources that 

are lost as a result of food waste. Wasted food makes less food available, which 

worsens the situation of food insecurity. This is especially troubling in light of 

the fact that millions of people worldwide struggle with hunger and lack access 

to nourishing food.” 

 

The importance of strong and reliable supply chains in ensuring food security was 

highlighted by this. Efforts may be made to identify vulnerabilities in the supply chain 
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that could potentially result in food insecurity, and collaboration with suppliers may be 

undertaken to address these issues. 

5.3.2. The country’s GDP, inflation and food price hike 

Frozen food production and distribution necessitate a diverse range of resources, 

encompassing labour, raw materials, and energy. The squandering of these resources 

due to a substantial amount of wasted frozen food can have adverse consequences 

on the overall productivity of the economy. The wastage of resources signifies that the 

economy is not functioning at its utmost capacity. Consequently, the nation's GDP 

may experience a decline due to the reduced production compared to what could be 

achieved with a more efficient utilization of resources. Moreover, a significant quantity 

of wasted frozen food can lead to disruptions in the supply chain and inefficiencies in 

the manufacturing and delivery processes. The resultant costs borne by 

manufacturers and distributors due to this inefficiency may ultimately be passed on to 

customers in the form of elevated prices. A sustainability manager (Informant H) 

further emphasized this concern by stating, 

 

“Raw materials, labour, energy, and capital investments are all lost due to food 

waste. Food waste reduces the value of these resources, which can have a 

detrimental effect on a nation's GDP. It denotes production and distribution 

operations that are inefficient and cause financial losses. Inflation and price 

increases are influenced by food waste in a variety of ways. The demand and 

supply balance is upset when there is less food available owing to waste, which 

could result in a shortage and higher costs for consumers.” 

 

Increased costs in the supply chain have the potential to worsen inflationary pressures 

throughout the economy, affecting not only the prices of frozen food but also those of 

related products and services. Interview participants concurred that the generation of 

waste from frozen and chilled food has numerous adverse consequences on the 

economy, including a negative impact on the country's Gross Domestic Product 

(GDP). An area sales manager (Informant C) highlighted that, “This makes it harder 

for the consumer to buy food.” 
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Consumers are lodging complaints against the government regarding the continuous 

rise in tariffs, with one customer (Informant AA) asserting, “Oh yeah! It's part of the 

problem, but it seems to be largely caused by poor management.” The generation of 

food waste directly influences the escalation in prices, consequently affecting inflation 

and rendering goods and commodities unaffordable for consumers. 

 

They further disclosed that it impacts the profitability of these enterprises, which 

stimulates the economy to finance the tax revenue base in order for the government 

to distribute and finance her appropriation bill to maintain service delivery and other 

public goods and services. Nowadays, everything has become more expensive, 

particularly food and the cost of living. Food waste contributes to the increase in food 

production as manufacturers and farmers both need to recover the expenses incurred 

in producing wasted food. This situation is making it exceedingly challenging for 

individuals to survive. Food waste contributes to inflation and price surges in various 

ways. When the food supply diminishes due to wastage, the equilibrium between 

demand and supply is disrupted, resulting in potential scarcity and higher prices for 

consumers. Moreover, the expenses associated with producing, transporting, and 

storing wasted food are often transferred to consumers, further aggravating price 

hikes. The retail sales executive (Informant B) expressed his concern over the 

detrimental consequences of food wastage, emphasizing, “when we waste food, we 

waste money. That's why we have to increase prices to cover our losses. This is 

unfortunate because it hurts poor people, and now even those with average incomes 

are feeling the impact.” 

 

During periods of economic decline or recessions, retailers may encounter a decline 

in consumer expenditure as individuals adopt a more cautious approach towards their 

finances. Consequently, this can result in decreased sales and, in certain instances, 

financial difficulties for retailers. This notion is reinforced by a customer (Informant AC) 

who stated, “Apart from our income, everything is rising, making it harder to make ends 

meet.” The sudden and substantial increase in food prices can impact consumer 

sentiment. Therefore, retailers must meticulously contemplate their pricing strategies 

and promotional approaches to remain competitive and uphold their customer loyalty. 
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Food waste has the potential to worsen disparities in the accessibility and distribution 

of food. When edible food is discarded, it fails to reach those who are in need, thereby 

contributing to unequal availability of food and exacerbating issues of food insecurity. 

The consequences of food waste extend beyond these social implications and also 

affect inflation and price fluctuations. The equilibrium between demand and supply is 

disrupted when there is a reduction in available food due to wastage, potentially 

leading to shortages and increased costs for consumers. Additionally, the expenses 

associated with producing, transporting, and storing wasted food further contribute to 

rising prices, which are often passed on to consumers. Consequently, the impact of 

food loss and wastage is evident in both environmental and socio-economic aspects. 

 

5.3.3. Greenhouse gas emissions 

Climate change is significantly influenced by greenhouse gas emissions, such as 

carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). The production and 

distribution of frozen food involve energy-intensive processes such as refrigeration, 

transportation, and packaging. However, when frozen food is wasted, the emissions 

associated with its production become unnecessary contributors to climate change. 

Respondents expressed agreement that the disposal of frozen food waste is harmful 

to the environment. Nevertheless, some individuals are uncertain about the specific 

mechanisms through which this harm occurs. For instance, an area sales manager 

(Informant D) admitted, "I don't know a lot about emissions, but I do know that it's not 

okay to waste food." This lack of knowledge about greenhouse gas emissions is 

evident even among professionals working in the food industry. Furthermore, another 

area sales manager (Informant E) acknowledged, "I'm aware that it's hurting the 

environment, but I don't know how. I know that rotten food smells very bad, and it's not 

good for you to be breathing in the fumes." 

 

The implementation of sustainable measures is crucial in order to decrease the 

release of greenhouse gases during the manufacturing process of frozen food. This 

may involve the utilization of environmentally friendly packaging, enhancing the energy 

efficiency of cold storage facilities, and optimizing transportation routes. These 

approaches contribute to the overall sustainability of the food supply chain. It is 

important to note that climate change disproportionately affects vulnerable 



 Classification: Public 

populations, particularly those residing in developing countries and low-income 

communities. These groups often lack the resources to adapt to changing 

environmental conditions, which can lead to socioeconomic disparities. The 

sustainability manager (Informant H) elaborated on this matter by stating that:  

 

“When frozen and chilled food waste is disposed of in landfills, it undergoes 

anaerobic decomposition in an oxygen-deprived environment. This process 

produces methane, a potent greenhouse gas that is significantly more impactful 

in terms of global warming potential compared to carbon dioxide. Methane 

emissions contribute to climate change and exacerbate environmental 

challenges…” 

 

Customers possess knowledge about the impact of human activities, including the 

burning of fossil fuels, deforestation, and industrial processes, on the release of 

greenhouse gases. However, they lack comprehension regarding the extent to which 

frozen food waste contributes to these emissions. As a result, they remain oblivious to 

the far-reaching consequences, which encompass the exacerbation of global 

temperatures, the elevation of sea levels, the occurrence of extreme weather events, 

and the disruption of ecosystems. A customer (Informant AD) exemplified this lack of 

understanding and supported it by stating, “I don’t know much about greenhouse 

gases, I would guess it does harm environment.” 

 

Moreover, the generation of food waste has a significant and undeniable impact on 

the environment. The increase in waste generation has been observed to have 

adverse effects on the environment. One of the key issues contributing to this impact 

is the lack of proper understanding regarding the mechanisms through which these 

environmental consequences occur. The manager of the landfill (Informant X) site 

provided an explanation for this phenomenon by stating, 

 

“Improper disposal of frozen and chilled food waste can lead to pollution of land 

and water resources. When wasted food ends up in landfills, it can contaminate 

soil and groundwater with hazardous substances, such as leachate and toxins. 

This pollution negatively impacts ecosystems, wildlife, and human health. Not 

many have this understanding, educating people is key.” 
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Furthermore, the production, processing, and distribution of frozen and chilled food 

necessitate substantial amounts of energy, water, and other natural resources. When 

these products are wasted, the resources utilized in their production are also 

squandered. This encompasses the energy expended for transportation, refrigeration, 

and packaging, as well as the water employed for irrigation and processing. Another 

statement from the area sales manager (Informant F) acknowledges that “The 

greenhouse emissions you mentioned are seen in the corporate reports, but I'm not 

really sure what impact they have. We are all aware of the foul smell and disgusting 

appearance of food waste.” Despite the availability of reports in the FMC, the 

stakeholders lack comprehension regarding the consequences of greenhouse gas 

emissions. While there is a growing awareness of greenhouse gases, individuals do 

not possess an extensive understanding of the scientific and technical aspects 

pertaining to this subject. Education and communication endeavours, undertaken by 

both governmental and non-governmental organizations, as well as businesses, play 

a pivotal role in augmenting public comprehension and promoting sustainable 

practices. 

 

5.3.4. Sustainability goals 

The concept of "sustainability goals" within the FMC pertains to specific and 

measurable targets and commitments that a company establishes to minimize its 

environmental footprint, promote social responsibility, and ensure its long-term 

financial stability. These goals encompass various aspects such as sourcing, 

production, distribution, and waste management, all of which are interconnected with 

sustainability in the food industry. The sustainability manager (Informant H) elucidated 

that: 

 

“Implementing energy-efficient practices and technologies can significantly 

reduce the environmental impact of frozen and chilled food processing and 

manufacturing. This includes optimizing refrigeration systems, using energy-

efficient equipment, and adopting energy management strategies to minimize 

energy consumption is part of our sustainability goals. Regularly review and 

assess sustainability performance, set targets for improvement, and monitor 

progress.” 
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The interview findings revealed that the participants expressed their agreement and 

recognition of their efforts to adhere to the established sustainability objectives and 

criteria. Nevertheless, the extent of their familiarity with these goals varied depending 

on their job positions. Some individuals, such as an area sales manager, admitted to 

following the standards as instructed by their superiors, despite not having a 

comprehensive understanding of the specific contents and significance of these goals. 

The SHEQ manager (Informant K) stated, “We've got targets, and I know our 

management's very close to them, and they're following them closely. I'm not familiar 

with all these goals, but we are trying to minimize waste.” 

 

Suitable targets have been established to address the basic requirements that need 

to be considered. These targets align with the regulatory standards available within 

the KZN region, which is a valuable aspect to be taken into account. Additionally, 

organizations are closely monitoring sustainable development goals to achieve better 

outcomes in the long term. However, there is a need for clarity, as one of the major 

issues that must be considered is evident. 

 

The objectives set aim to mitigate the adverse impacts of distribution, storage, and 

transportation on the environment. This will be achieved through the implementation 

of energy-saving techniques, the adoption of eco-friendly packaging, and the 

optimization of supply chain logistics. Efforts will be made to reduce the energy 

consumption in distribution and manufacturing processes. This may involve investing 

in energy-saving devices, utilizing renewable energy sources, and implementing 

conservation measures. Furthermore, adherence to international sustainability 

guidelines and standards will ensure a comprehensive and consistent approach to 

sustainability across international operations. 

 

Customers may acknowledge that reducing food waste plays a significant role in 

addressing global hunger and food insecurity. Rather than discarding edible food, 

initiatives aimed at redirecting surplus food to those in need or supporting community 

food programs are viewed as socially responsible actions. A customer (Informant AE) 

expressed their perspective, stating, “I would think a goal is to stop wasting food, just 

how was we use less plastic.” However, there seems to be a lack of awareness 

regarding the positive impact of reducing food waste on efficient resource utilization. 
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This lack of awareness hinders businesses and consumers from optimizing production 

and distribution processes, which could ultimately benefit both parties. 

 

Implementing energy-efficient practices and technologies can have a significant 

positive effect on the environmental impact of frozen and chilled food processing and 

manufacturing. Therefore, it is crucial to incorporate waste reduction strategies 

throughout the manufacturing process. These strategies should focus on minimizing 

raw material waste, optimizing production processes, and promoting recycling 

initiatives. One important aspect of waste reduction is the proper segregation and 

recycling of packaging materials. Additionally, it is essential to explore innovative ways 

to repurpose or utilize manufacturing by-products. In line with the company's recycling 

goals, the SHEQ manager (Informant M) emphasized the long-standing commitment 

to recycling, particularly in relation to paper, while acknowledging the relatively recent 

introduction of food recycling practices stated, “recycling is something we have being 

doing from the time I started here, that like 15 years of recycling, especially recycling 

of paper, food is new.” 

 

It is crucial to highlight the importance of utilizing sustainable packaging materials that 

can be recycled, biodegraded, or composted. Moreover, incorporating lightweight 

packaging designs can contribute to the reduction of transportation emissions. 

Consistently evaluating and appraising sustainability performance, establishing 

improvement goals, and monitoring advancements are also vital. Lastly, obtaining 

certifications like ISO 14001 (Environmental Management Systems) or other pertinent 

sustainability certifications is significant in showcasing dedication and responsibility. 

 

5.4. Main Theme 3: Consumer perceptions on frozen food waste  

In section 2.7 of chapter 2, the focus is on customer perceptions regarding frozen food 

waste and its impact on consumers with limited financial resources. The wastage of 

frozen food is seen as a direct financial loss for households on a budget. This is 

because when food is wasted, it is equivalent to spending money on goods that are 

not utilized, which can have a significant effect on both family and individual budgets. 

Consumers also express concerns about how food waste can contribute to the overall 
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cost of food. If a substantial amount of frozen food is wasted, it can lead to price 

increases that make it unaffordable for certain individuals or families. 

 

Furthermore, some customers connect their concerns about global food security to the 

issue of food waste. They perceive food waste as a missed opportunity to address 

hunger and malnutrition on a global scale. From a consumer standpoint, all 

stakeholders share their perceptions regarding frozen food waste, regardless of their 

position or level of understanding on the subject. 

 

The findings are categorised into two sub themes:  

(i) Shelf-life standards and Expiry dates  

(ii) Benefits of discounts  

 

5.4.1. Shelf-life standards and Expiry dates  

While the primary focus of this theme revolved around customer perceptions, it is 

noteworthy that area sales managers and sustainability managers also expressed 

their concerns from a consumer perspective. A regional sales manager (Informant G) 

explicitly stated that, “I'm a consumer, too, and I'd like to say that the standard of 

cleanliness is okay that I'm shopping at, and I'm not really checking to see if the 

standard of health is maintained.” 

 

The respondents who expressed satisfaction with the quality of the products they 

obtained from these retail stores emphasized that the standards were commendable. 

They further emphasized that their primary concern while shopping was cleanliness. 

One consumer (Informant AA), relying on the cleanliness of the shelves, stated that, 

“had no problems, so far. Shelves are always clean.” It is widely known among most 

consumers that the shelf life of a frozen food product refers to the duration it can 

remain safe to consume and maintain its nutritional value when stored according to 

recommended guidelines. Therefore, customers often seek information about the 

specific shelf life of a product from its packaging, such as labels or product 

descriptions. This information may also include the suggested storage temperature 

and any special instructions for preserving the quality of the product. 
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Quality is a paramount aspect that demands careful consideration in the realm of 

frozen food. A sales manager (Informant E) in the field highlighted the disparity 

between their experiences as a customer and as a worker, stating that they rarely 

encounter expired food as a customer, but encounter it frequently in their professional 

capacity. It is crucial for customers to develop a comprehensive understanding of the 

most crucial areas pertaining to quality, as this can greatly contribute to fostering 

positive relationships with customers. Furthermore, it is imperative to recognize that 

maintaining high standards of shelf-life is a vital requirement, particularly since 

customers place significant emphasis on the safety and cleanliness of stores. This 

focus on quality can also lead to the desired outcome of minimizing food wastage. An 

environmental expert (Informant V) alluded to this notion by stating, 

 

“Retail outlets must comply with food safety regulations and guidelines set by 

regulatory authorities. Upholding shelf-life standards is essential to meet these 

requirements and maintain legal compliance in the sale and distribution of 

frozen and chilled foods.” 

 

Respondents held the perception that the frozen foods available at these retail 

establishments were equivalent to fresh foods, despite acknowledging their inability to 

assess the quality. Nevertheless, they firmly believed that the frozen foods they 

purchased were both fresh and suitable for consumption. This belief was reinforced 

by a consumer's statement (Informant T), “Food that has been frozen lasts longer.” 

The notion of frozen food being synonymous with freshness is rooted in the 

convenience it offers. Furthermore, utilizing frozen food is more advantageous as it 

guarantees superior results and fosters greater acceptance and ease of use. 

Consequently, frozen food proves to be more beneficial, enabling the attainment of 

desired outcomes for customers while enhancing their satisfaction and ease of use. 

 

It has been determined in this location that it is obligatory in the KZN region to develop 

suitable frozen food. Additionally, ensuring the maintenance of adequate quality in 

accordance with the established criteria renders these food products highly 

advantageous and practical, which constitutes another crucial aspect. The 

comprehension of expiry dates is acknowledged by 52% of the participants. 

Consumers express that, “I rarely checked expiry or best before dates.” The responses 
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from consumers indicate a lack of comprehension regarding expiry dates and best 

before dates. Conversely, the environmental expert (Informant U) affirmed that, 

 

“Expiry dates serve as a guideline for food safety. They indicate the 

recommended timeframe within which the product is expected to be safe for 

consumption. By checking the expiry dates, you can avoid purchasing products 

that may have exceeded their safe consumption period, reducing the risk of 

foodborne illnesses.”  

 

The verification of expiration dates for products is a crucial undertaking; however, the 

interview participants explicitly expressed their belief that a store would not offer them 

expired items. This perception can be attributed to the stringent adherence to 

established policies and the implementation of safety precautions within this field. 

While this approach can be viewed as advantageous in reducing food waste, it is not 

entirely effective. 

 

5.4.2. Benefits of discounts  

 

Customers have observed that the discounts offered on frozen and chilled foods serve 

as a means to expedite the sale of perishable items nearing their expiration date by 

retail stores. The perception of these discounts can vary among consumers based on 

their level of awareness, experience, and comprehension of pricing strategies. Often, 

customers compare the discounted price with the original or perceived "regular" price, 

and the significance of the discount may be amplified if the initial price appeared to be 

excessively high. The regional sales manager (Informant G) further elaborated on this 

matter by stating, 

 

“Retailers may provide discounts on frozen and chilled food products when 

customers make bulk purchases or take advantage of special deals, such as 

"buy one, get one free" offers. These discounts are designed to incentivise 

customers to purchase more and can be unrelated to the quality or expiration 

date of the products.” 
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The manner in which discounts are presented can have an impact on how customers 

perceive them. For example, individuals may regard discounts provided during 

clearance or holiday sales as being more significant. Customers assess the value of 

a product based on their own needs, preferences, and past experiences. If a customer 

believes that the product is worth its original or perceived regular price, a discount may 

be more appealing. Comparison shoppers tend to possess a greater understanding of 

market pricing and are adept at determining the true value of a discount. Additionally, 

an area sales manager (Informant D) mentioned in another response that “frequently 

offer discounts and promotions on a variety of goods to draw customers, increase 

sales.” 

 

There are instances when products nearing their expiration date are offered at 

discounted prices, providing consumers with the opportunity to purchase them at lower 

costs. These discounted products are sold in order to prevent food waste, as they 

would otherwise be discarded. It is worth noting that some of these products may have 

an expiration date within the next 20 days. However, many consumers (Informant S) 

are unaware of this practice, as one consumer admitted, “I didn’t not notice this but I 

have seen the good are close to expiring.” In an effort to minimize food waste, retailers 

reduce the prices of these products to encourage their sale before they expire. 

Although this strategy does not always yield the desired results, it can be 

advantageous in generating appropriate discounts. Additionally, consumers may place 

more trust in certain brands when it comes to discount offers. The reputation of a brand 

can significantly influence how consumers perceive the value of a discount. 

 

Retailers utilize discounts as a means to efficiently sell excess or slow-moving 

inventory. This approach aids in avoiding excessive stock levels, reducing carrying 

costs, and creating room for new merchandise. Moreover, discounts serve as an 

enticing factor for potential customers who are attracted by the opportunity to save 

money. Once these customers have a positive purchasing experience, they may 

become loyal buyers, thereby contributing to the establishment of long-term customer 

relationships. A customer (Informant AC) has expressed their preference for seeking 

out special offers by stating, “I look for specials, who doesn’t love to save some 

money.” However, despite the numerous advantages of discounts, retailers must 

exercise caution and carefully plan and implement their discount strategies to avoid 
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any negative impact on profit margins or brand perception. By aligning discounts with 

their business objectives, retailers and customers can mutually benefit from a win-win 

situation. 

 

5.5. Main Theme 4: Critical analysis of the national policy and regulation framework  

In South Africa, the effectiveness of the national policy and regulation framework for 

food waste needs to be thoroughly analysed. This framework consists of a 

combination of policies, regulations, and initiatives that aim to reduce food waste, 

promote food security, and ensure the sustainable use of resources. Chapter 2, 

section 2.12 provides a detailed explanation of this framework. To address the issue 

of food waste, the government has implemented the National Environmental 

Management: Waste Act, which serves as a legal framework for waste management, 

including food waste. Additionally, the National Development Plan (NDP) has set 

targets for reducing food waste and improving resource efficiency as part of the 

country's sustainable development goals. 

 

However, there are several challenges that hinder the effective implementation of 

these policies. Inadequate infrastructure and resources for efficient waste 

management pose significant obstacles. Furthermore, limited awareness and 

education on the importance of reducing food waste also contribute to the challenges 

faced in implementing these policies. The results obtained from the main theme and 

sub-themes of the analysis highlight both positive and negative aspects of the national 

policy and framework for food waste in South Africa. 

 

One of the key issues is the limited understanding among consumers regarding the 

national policy and regulation framework for food waste. This lack of awareness and 

education prevents consumers from fully comprehending the environmental, social, 

and economic consequences of food waste, as well as the role of government policies 

and regulations in addressing this issue. To address this gap in knowledge, it is crucial 

to enhance public education and awareness about food waste and the relevant 

national policies and regulations. By doing so, consumers will be better equipped to 
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understand the existing framework and actively participate in efforts to combat this 

critical issue. 

 

The study findings are categorised into three sub themes:  

(i) The national food waste management policy framework is highly 

commended with opportunities for growth. 

(ii) The national food waste management policy framework is highly 

condemned with potential threats. 

(iii) The national food waste management policy framework compares better to 

other regional under-developed and developed countries. 

 

5.5.1. The national food waste management policy framework is highly commended 

with opportunities for growth. 

The findings from the interview revealed that the participants held a differing viewpoint 

regarding the effectiveness of the food and waste management policy in efficiently 

regulating food waste. While the respondents acknowledged the existence of the 

policy for a considerable period of time, they expressed dissatisfaction with its 

enforcement and emphasized the need for a more comprehensive policy that 

encompasses the entire waste management industry. This new policy should be a 

direct result of a collaboration between the private and public sectors. Despite its 

shortcomings, the current policy has demonstrated its strengths by providing guidance 

in areas other than frozen food. However, there is a concern regarding the level of 

awareness about these policies, which can be addressed through their implementation 

to enhance waste management governance. The sustainability manager (Informant 

H) further elaborated by stating, 

 

“In order to effectively manage food waste, a regulatory framework must target 

the entire supply chain, from production to consumption. It should take into 

account various food waste streams, including that from frozen and chilled 

foods, and cover waste prevention, reduction, recycling, and disposal 

techniques. A legislative framework that covers the entire supply chain, from 

production to consumption, is necessary to manage food waste properly.” 
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The area sales manager (Informant C) emphasized the importance of increasing 

public awareness, “Raising public awareness about the impacts of food waste.” This 

issue arises due to a lack of comprehension regarding the national food waste 

management policy framework and the potential it holds. This sentiment is echoed by 

a regional sales manager (Informant G) who acknowledges that, “I guess we all follow 

the policy in some way but don’t realise it. But I have no seen or read it before.” 

Furthermore, consumers themselves exhibit a lack of understanding about the policy 

framework, as evidenced by one customer's (Informant AB) response expressing 

uncertainty about its specifics stating that, “I am unsure of this policy.” 

 

An all-encompassing policy framework is crucial for efficient management of food 

waste, as it should address the complete supply chain from production to 

consumption. This framework should account for various forms of food waste, such as 

frozen and chilled foods, and incorporate strategies for waste prevention, reduction, 

recycling, and appropriate disposal. To ensure effective management of food waste, 

it is imperative for a regulatory framework to target the entire supply chain, spanning 

from production to consumption. This framework should consider different streams of 

food waste, including frozen and chilled foods, and encompass measures for waste 

prevention, reduction, recycling, and disposal techniques. The national policy 

framework for frozen food waste offers numerous prospects for expansion. With an 

increasing number of individuals and organizations becoming aware of the 

environmental consequences of food waste, there is a rising need for policies that 

tackle the problem specifically in the frozen food sector. A potential avenue for growth 

involves the establishment of comprehensive regulations and guidelines to streamline 

food waste management practices within the frozen food industry. An environmental 

expert (Informant V) elaborated on this notion, stating that, 

 

“Implementing robust monitoring, reporting, and evaluation mechanisms 

enables the assessment of waste management practices and the identification 

of areas for improvement. Regular data collection, analysis, and reporting can 

inform evidence-based decision-making and foster continuous improvement in 

waste management policies and practices.” 
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Furthermore, the area sales manager (Informant E) stated that “Using new technology 

and thinking of new ideas can help you improve.” The potential for growth lies within 

the realm of technology and innovation, particularly in the context of AD. The 

framework in place encourages businesses to embrace novel technologies that have 

the capacity to mitigate food waste, such as intelligent packaging and tracking 

systems. However, without a comprehensive understanding of the policy, achieving 

this objective may prove challenging. By fostering innovation and fostering 

collaboration among stakeholders, there exists a remarkable opportunity to expand 

upon the policy and effectively reduce food waste. By embracing technological 

advancements and innovative solutions, waste management efficiency can be 

significantly enhanced. In essence, the policy framework has the capacity to support 

research and development in various areas, including smart tracking systems, cold 

chain management technologies, and waste-to-energy conversion methods, thereby 

optimizing resource utilization and minimizing waste. 

 

An alternative avenue for potential lies in incentivizing the advancement of food 

packaging and preservation technologies, aiming to minimize waste and extend the 

shelf life of frozen food products. This objective can be achieved by offering tax 

incentives or grants to businesses that invest in sustainable packaging or preservation 

methods. Additionally, the government has the potential to collaborate with industry 

stakeholders to support educational initiatives and campaigns that raise consumer 

awareness about food waste reduction, ultimately encouraging behavioural change. 

Respondents highlighted the importance of integrating efforts from various 

stakeholders and emphasized the policy's focus on adopting innovative technologies 

like smart packaging and tracking, which aim to streamline activities among partners 

and stakeholders. Consequently, this highlights the significant challenges within the 

supply chain, involving the FMC, retail outlets, and other external stakeholders that 

are beyond their direct control.  

 

Moreover, the national policy framework for reducing frozen food waste presents an 

opportunity for collaboration with other countries and international organizations, 

allowing for the exchange of best practices and lessons learned from successful food 

waste reduction initiatives in different regions. By aligning national policies with global 
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endeavours to combat food waste, there is potential to develop more efficient and 

sustainable solutions to address frozen food waste on a global scale. 

 

5.5.2. The national food waste management policy framework is highly condemned 

with potential threats. 

The national food waste management policy framework in South Africa has faced 

severe backlash due to its perceived shortcomings in effectively managing frozen food 

waste. Despite its intended purpose of tackling the issue of food waste in the country, 

the policy framework has been criticized for its inadequacy in adequately addressing 

the unique challenges associated with managing frozen food waste. Consequently, 

there are growing concerns regarding the potential adverse impacts on both the 

environment and public health resulting from the lack of proper management of frozen 

food waste. Respondents have expressed their dissatisfaction with the policy, 

highlighting its vagueness due to the absence of specific targets and guidelines. In 

fact, an environmental professional (Informant V) has explicitly stated, 

 

“Weak or inconsistent regulations related to frozen and chilled food waste can 

lead to confusion and non-compliance. Clear and consistent guidelines are 

necessary to ensure proper handling, storage, transportation, and disposal of 

these types of foods throughout the supply chain.” 

 

The policy framework has been heavily criticized for its inability to offer precise 

instructions on the appropriate management and disposal of frozen food waste. This 

deficiency has raised apprehensions regarding the possibility of food waste being 

deposited in landfills, thereby posing potential risks to the environment and public 

health. A landfill supervisor (Informant Y) expressed their concerns, highlighting that 

“weak or inconsistent regulations related to food waste can lead to confusion and non-

compliance, all this food waste ends up here at the landfill.” 

 

Moreover, the absence of well-defined policies and regulations has posed challenges 

for businesses and households in effectively managing their frozen food waste. 

Consequently, this has resulted in unnecessary waste and inefficiencies within the 

food supply chain. Respondents have indicated that while there are no mandatory 
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requirements, certain aspects of waste management rely on voluntary actions from 

waste generators. Furthermore, the current policy fails to comprehensively address 

waste management across both businesses and households. The findings have also 

highlighted that other countries have implemented stringent penalties for food waste, 

highlighting a significant gap in the policy's ability to transform itself into actionable 

objectives. This is a critical area that necessitates attention, as it can have far-reaching 

consequences on the overall effectiveness of the framework and give rise to numerous 

practical waste-related issues. Additionally, it is crucial to acknowledge that the 

presence of gaps within the food waste management policy framework can lead to 

resource mismanagement. The lack of clear and transparent goals and objectives 

within the framework contributes to significant confusion, ultimately impacting its 

performance and resulting in a higher prevalence of challenges related to its proper 

implementation. 

 

The critique of the national framework for managing food waste emphasizes the 

necessity for more extensive and efficient policies in addressing the problem of food 

waste, particularly in relation to frozen food. It also emphasizes the importance of 

enhancing public awareness and education regarding the significance of appropriate 

food waste management. In the absence of substantial enhancements to the policy 

framework, South Africa may encounter significant difficulties in mitigating the 

environmental and health consequences associated with frozen food waste. 

 

Respondents identified several factors that posed a challenge to the effectiveness of 

the national waste management policy. These included a perceived lack of political 

determination, inadequate infrastructure, limited awareness, and a shortage of skills 

and innovation. These deficiencies hindered the implementation of necessary 

improvements to ensure efficient waste management. One area sales manager 

(Informant F) highlighted that, “resistance from various stakeholders within the food 

industry.” Additionally, a SHEQ manager (Informant I) expressed their disappointment 

with the infrastructure, emphasizing that “In a 3rd world country, we lack 

infrastructure.” 

 

The lack of political will and commitment to enforce the policy stands as a significant 

obstacle in addressing the issue at hand. A considerable number of individuals still fail 
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to grasp the profound impact that food waste has on the environment, economy, and 

society. Consequently, there is a noticeable dearth of active participation in initiatives 

aimed at reducing food waste. Furthermore, resistance from various stakeholders 

within the food industry, such as retailers, manufacturers, and consumers, can present 

a formidable challenge. This resistance may arise from concerns regarding increased 

costs, alterations to established practices, or misconceptions about the feasibility of 

waste reduction measures. In the absence of resolute leadership and support from 

policymakers, surmounting this resistance and fostering behavioural change 

necessitates targeted communication, incentives, and the appropriate allocation of 

resources. Without these crucial steps, the prospects of achieving substantial change 

remain bleak. 

 

Consumers in South Africa have expressed strong disapproval of the national food 

waste management policy framework. They argue that the policy is widely condemned 

and poses potential threats to the handling of frozen food waste in the country. One 

consumer (Informant P) even goes as far as stating that “its definitely a threat if the 

food waste amount is still increasing, so the policy not working.” The primary concern 

for consumers lies in how this policy will impact the management of frozen food waste 

and its potential consequences for the environment and food security. Additionally, 

consumers are frustrated by the lack of involvement they had in the policy's 

development, feeling that their concerns have been disregarded. Consequently, they 

are demanding greater transparency and collaboration between the government and 

stakeholders to find solutions that effectively address the complex issue of food waste 

while also safeguarding the interests of consumers and the environment. Overall, 

consumers hold a predominantly negative sentiment towards the national food waste 

management policy framework and are advocating for a more comprehensive and 

inclusive approach to managing frozen food waste in South Africa. 

 

5.5.3. The national food waste management policy framework compares better to 

other regional under-developed and developed countries. 

In under-developed countries, the policy framework for managing frozen food waste 

at a national level may be absent or inadequately established. These countries often 
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face challenges in terms of lacking the necessary infrastructure, technology, and 

resources to efficiently handle food waste, particularly frozen food waste. The absence 

of a comprehensive policy framework results in the disposal of frozen food waste in 

landfills or its wastage, thereby exacerbating environmental pollution and perpetuating 

issues of food insecurity and poverty. 

 

On the contrary, developed nations generally possess more sophisticated and all-

encompassing national frameworks for managing food waste. These frameworks often 

encompass regulations and incentives aimed at encouraging food producers, 

processors, distributors, and retailers to minimize food waste, even extending to frozen 

food products. The sales managers (Informant E) in the region expressed their 

observation, stating, “Developed countries have unity and I don’t see this here, 

everyone is doing here own things.” Developed countries may also implement 

initiatives to promote food donation and recycling, alongside endeavours to educate 

individuals on minimizing household food waste. Despite lacking comprehension of 

the national policy framework, a consumer (Informant P) expressed, “I would guess 

that developed countries got this in more control.”, even with the lack of understanding 

of the national policy framework. In general, the national framework in developed 

nations strives to diminish food waste and enhance sustainability within the food 

distribution network. 

 

An environment professional (Informant U) further added, 

“While comparing the national food waste management policy framework to 

other countries can provide valuable insights, it's important to approach these 

comparisons with caution. Each country has unique socio-economic, cultural, 

and environmental contexts that influence the design and implementation of 

waste management policies. Policy effectiveness should be evaluated based 

on the specific goals, targets, and outcomes set within the national context.” 

The National Food Waste Management Policy Framework sets a benchmark for other 

policies in less developed regions. Its holistic approach to mitigating food waste and 

promoting sustainability makes it an exemplary model for emulation. When comparing 

this framework to those of other countries in the same region, it is crucial to evaluate 
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its alignment with regional priorities, existing infrastructure, cultural practices, and 

economic conditions. Various factors, such as waste management infrastructure, 

regulatory frameworks, stakeholder engagement, and public awareness campaigns, 

can exhibit significant variations within a region. Some countries may possess well-

established systems for waste collection, recycling, and composting, along with 

comprehensive monitoring and reporting mechanisms. Developed countries often 

prioritize waste prevention, reduction, and resource recovery in their policy 

frameworks. Both developed and under-developed countries encounter the challenge 

of managing frozen food waste in a manner that minimizes its adverse impact on the 

environment and society. However, the approaches and resources available to each 

may differ considerably. Ultimately, both types of countries must strive to establish 

effective and sustainable food waste management policies to address the global issue 

of food waste. 

 

5.6. Chapter Summary 

In conclusion, the examination of original qualitative data in this chapter has exposed 

profound insights into the intricate fabric of themes. The interviews captured a wide 

range of perspectives, offering a diverse and comprehensive view. The identified 

themes serve as a captivating narrative, interweaving the varied experiences, 

opinions, and perceptions of the participants. Through a process of data analysis and 

thematic coding, significant patterns and recurring motifs emerged, illuminating the 

underlying complexities inherent in the research questions. 

 

This chapter has not only presented unprocessed data but has also undertaken a 

process of sense-making, transforming the qualitative information into meaningful and 

coherent narratives. The themes not only exist as separate entities but also constitute 

interconnected networks that reflect the intricacies of the phenomenon being 

investigated. These themes will continue to guide the exploration, establishing a strong 

basis for subsequent analyses and discussions in the upcoming chapters. 
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6. CHAPTER 6: RESULTS – SECONDARY QUALITATIVE DATA 

6.1. Introduction 

Meta-analysis research was conducted by the researcher to investigate trends in 

chilled and frozen food waste generation in 202 out of 422 retail outlets supplied by 

the FMC in KwaZulu-Natal. As indicated in Figure 6.1, these data were sourced from 

various company systems and through the review of documents.  

 

Figure 6.1: The process flow of waste generation and mitigation. Source: Researcher 

(2023) 



 Classification: Public 

A Power BI model was developed by importing financial data spanning over a period 

of 5 years, specifically focusing on frozen food waste that was returned to the FMC. 

This model enables the end user to identify the retailers and stores that exhibit a 

significant volume of frozen food waste. The model is structured based on 

geographical areas and product categories, providing the business with insights into 

which specific product category is primarily contributing to food waste in each area. 

By offering clear visibility into the problematic areas, the model empowers the 

business to formulate action plans aimed at reducing frozen food waste. In essence, 

the Power BI model serves as a comprehensive tool that consolidates, organizes, and 

enhances the usability of data, facilitating effective analysis and visualization. It acts 

as a foundation for generating impactful reports and dashboards, enabling businesses 

to make well-informed decisions based on their data. 

6.2. Chilled and frozen food waste categorisation and quantification in 202 

retail outfits in KwaZulu-Natal province South Africa. 

6.2.1. Categories of frozen and chilled foods 

Frozen and chilled foods can be categorized into various types based on their nature, 

ingredients, preparation, and intended use. Some common categories of frozen and 

chilled foods are indicated in Table 6.1 as follows: 

 

Table 6.1: Categories and sub-categories of frozen foods 

Category Subcategory 

Dairy 

Butter 

Cheese 

Yoghurt 

Meat 

Beef 

Chicken 

Fish 

Lamb 

Pork 

Vegetables 

Potato 

Soya 

Vegetables 
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Study results revealed that there was a total of 2123 products that could be placed in 

categories and sub-categories that predominantly drove chilled and frozen food waste 

generation in the KZN stores. These categories included freezer to fryer, individually 

quick-frozen (IQF) etc. 

 

6.2.2. Ranking of spilt frozen and chilled food waste by retailer tonnage 

The researcher captured data from the uplifts of returned products distributed by the 

FMC for the 202 stores, uploaded these to Microsoft Power BI and linked them to the 

categories and sub-categories to rank retailers from highest to lowest in terms of 

spillage. Retailers were named A for largest, B for medium, C for medium and D for 

small. Data were recorded in number of cases, kilograms, and tonnage of spilt chilled 

and frozen food waste.  

Relatively higher quantities of food waste were noted from the largest retailer in South 

Africa, retailer A with 127 stores with 1953.23 tons of waste, particularly involving the 

chicken (54.08%) and butter (27%) sub-categories. Each retailer may not have the 

same suite of products but has the same categories and sub-categories (Table 6.2).  

 

Table 6.2: Retailer split as to food waste (in tons). Source: Researcher (2023) 

Retailer 
Number of 

Stores 

Number of 

Products 

Tons of Food 

Waste 

Retailer A - Ranked 1 (Largest) 127 1670 1953.23 

Retailer B - Ranked 2 (Medium) 33 1219 216.37 

Retailer C - Ranked 3 (Medium) 26 941 218.33 

Retailer D - Ranked 4 (Small) 16 640 115.09 

 202 2123 2503.03 

 

6.2.3. Chilled and frozen food waste segregated by product. 

The researcher extracted data by product to establish trends and patterns of chilled 

and frozen food waste generated from the 202 retail outlets supplied by the FMC.  
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As indicated in Figure 6.2, results revealed that chicken recorded the highest waste, 

at 71.27%, vegetable products at 71.27%, followed by dairy at 57.63%.  

 

Figure 6.2: Frozen and chilled food waste segregated by product (in tons) - (Created 

by the researcher, 2023) 

 

6.2.3.1. Generated meat food waste 

The researcher extracted data to establish trends in meat food waste generated from 

the 202 retail outlets supplied by the FMC (Figure 6.3). 

 

Figure 6.3: Meat food waste in tons from July 2017 - June 2022. Source: Researcher 

(2023) 
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The results revealed that the meat category makes up 57.88% of food waste in retail 

stores with chicken contributing to 84% (1216.84 tons) of meat wasted, followed by 

pork at 7.4% (107.31 tons). The COVID-19  pandemic, particularly over the period in 

South Africa from 5th of March 2020 to the 1st of October 2021), led to a massive 

disruption in the food system whereby, more meat was returned from the retailer. In 

the early days of the pandemic, there was uncertainty about the availability of food 

due to supply chain disruptions and lockdown measures. This prompted consumers 

to engage in panic buying and stockpiling, leading to increased purchases of non-

perishable and long-lasting items like frozen meat which led in an increase in frozen 

and chilled food waste. A life cycle assessment (LCA) conducted by Aldaco et al., 

2020, indicated that food waste increased by 12% and cost increased by 10%. 

 

6.2.3.2. Generated dairy food waste 

The researcher extracted data to establish trends in dairy food waste generated from 

the 202 retail outlets supplied by the FMC (Figure 6.4). 

 

Figure 6.4: Dairy food waste from July 2017 - June 2022. Source: Researcher (2023) 

 

The results obtained showed that the dairy category makes up 31.27% of the food 

waste in the retail sector with butter contributing 57.63% (451 tons) of food waste and 

cheese contributing 28.49% (223 tons) in this category. The pandemic contributed to 

dairy food waste as well. 
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6.2.3.3. Generated vegetable food waste 

The researcher extracted data to establish trends in vegetable food waste generated 

from the 202 retail outlets supplied by the FMC (Figure 6.5). 

 

Figure 6.5: Vegetable food waste from July 2017 to June 2022 Source: Researcher 

(2023). 

 

The results revealed that the vegetable category makes up 10.85% of food waste with 

vegetables contributing 71.27% (193.56 tons) to food waste. This occurred during a 

period from July 2017 to June 2022. 

 

6.2.4. The drivers behind frozen and chilled products wastage  

The results further revealed the reasons and drivers of food waste in the 202 retail 

stores included in the study. Stock returns are a reason that drives frozen and chilled 

waste generation. This research included 202 stores that represent 47.8% of the KZN 

store base of 422 stores. Table 6.3 presents reasons for stock returns giving rise to 

frozen and chilled food waste generation. 
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Table 6.3: Reason for returns from a retailer. Source: Researcher (2023) 

Summarised 

Reason 
Definition 

Packaging 

Defect 

The outer packaging of the product was damaged at distributing or delivery 

stage. The supplier of the product is liable for the poor packaging. Including Bar, 

Codes do not scan 

Store 

Damages 

The product delivered to the store is in good condition, but with the movement 

of stock, the packaging is damaged, and the product is either smashed or 

broken 

Expired 

Product 

Product delivered to the store with a close expiry date of 60 days or expired in-

store due to no sales 

Discontinued 
The product range is no longer produced, and the supplier requested product 

to be removed from the shelves 

Customer 

Rejected 

The customer in the retail store rejects and orders due to incorrect pricing or 

product. This can happen manually upon delivery or via the system (EDI) before 

delivery. 

 

Not all retail stores have the same food waste sub-categories and products, as seen 

in two sub-categories (butter and chicken) available in all 202 stores.  (Table 6.4). With 

a higher store base, a larger quantity of food is also produced. Observations and 

figures revealed that in the meat category, lamb and pork are only seen in 168 stores 

while yoghurt (dairy category) and soya (vegetable category) are only seen in 174 

stores. Reasons given for food waste returns were driven by packaging defects 

(996.42 tons) and store damages (749.82 tons) (Figure 6.6). Packaging defects are 

seen in the meat category and chicken sub-category while store damage is seen in 

the dairy category for the butter sub-category.  

 

6.2.5. Food Waste and Store Base by Retailer Sub-Categories 

The researcher sought to establish frozen and chilled food waste by retailer 

categorization in terms of tonnage. Retailer A being the largest category, retailer B 

and C medium category and retailer D being the small category (Table 6.4). 
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Table 6.4: Food waste by category and retailer. Source: Researcher (2023) 

Sub-

Category 

Retailer A Retailer B Retailer C Retailer D 

Food 

Waste 

(Tons) 

Store 

Freq. 
Ratio 

Ranked 1  Ranked 2 Ranked 3 Ranked 4 

(Largest) (Medium) (Medium) (Small) 

Food 

Waste 

(Tons) 

Store 

Freq. 

Food 

Waste 

(Tons) 

Store 

Freq. 

Food 

Waste 

(Tons) 

Store 

Freq. 

Food 

Waste 

(Tons) 

Store 

Freq. 

Beef 29.73 127 17.39 33 2.25 25 0.37 9 49.74 194 96% 

Butter 306.23 127 9.66 33 69.79 26 65.44 17 451.11 203 100% 

Cheese 204.18 127 3.06 33 11.04 25 4.75 6 223.03 191 95% 

Chicken 1005.87 127 81.85 33 95.96 26 33.17 15 1216.84 201 100% 

Fish 48.13 127 14.21 33 3.95 25 1.86 9 68.15 194 96% 

Lamb 4.11 121 2.32 33 0.16 13 0.01 3 6.60 170 84% 

Pork 89.22 125 16.71 33 1.36 9 0.01 1 107.31 168 83% 

Potato 33.33 127 16.33 33 6.42 20 0.65 9 56.72 189 94% 

Soya 17.18 127 3.06 33 0.74 15 0.35 5 21.33 180 89% 

Vegetables 125.68 127 51.48 33 12.58 26 3.83 11 193.57 197 98% 

Yoghurt 89.58 126 0.32 18 13.85 24 4.88 11 108.63 179 89% 

 

The results revealed that chicken was the most discarded in all retail facilities with a 

total of 1216.8 tons lost and lamb (mutton) with the least waste loss, standing at 6.60 

tons lost.  

 

6.2.6. Tonnage of frozen and chilled food waste generation by reason 

The researcher extracted data trends in tonnage of frozen and chilled food waste 

generation by category in 202 retail outfits supplied by the FMC.   

 

Figure 6.6: Reason for food waste.  Source: Researcher (2023) 
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The results show that packaging defects resulted in massive food wastage in all stores 

with 996.42 tons lost followed by store damage with 749.82 tons and customer 

rejection with the lowest figure at 1.63 tons (Figure 6.6).  

 

6.2.6.1 Date Labelling 

The researcher aimed to delve into the specifics of why expired products constituted 

the third reason for returns, examining data from the 202 retail stores supplied by the 

FMC. A concern regarding words as “sell-by date”, “expiry date” and “best-before date” 

was noted.  

These were broken down and explained as follows: 

• Best Before - will indicate when the product is at its best. 

• Sell By date - must have been sold by this date, (may not necessarily mean 

that the product is no longer fit for consumption 

• Expiry date - the product is deemed no longer safe for consumption or usage. 

The researcher made observations on shelf health elements and standards in some 

selected stores of the 202 retail outfits supplied by the FMC (Table 6.5).  

 

Table 6.5: Shelf health elements. Source: Researcher (2023) 

Shelf Health 

Element 
Definition and How to Achieve 

Full Shelves 

Always 

Ensure stocks, on lines listed or ranged for store and Principal 

- Shelves must look presentable and full and ensure Stock Counts are done correctly  

- Ordering systems, use the Rate of Sale and Current Stock  

Forward 

Share  

Amount of space on the shelf 

Measured by the number of facings for a specific category 

 - Divided by the total number of facings (FMC Products and other Products) 

 - Our rate of sale determines how many facings we can use as a % 

Spotless 

Shelves 

Ensure shelves are clean before unpacking new stock 

- Wipe soiled products and shelves with a wet cloth (wipe with vinegar and water 

solution). Cleaning agents to be obtained from store management 

PI Labels 

Present and 

Correct 

PI labels must be present per SKU 

- Must be updated in the 1st week of every month, or before and after promotions 

- Ensure the correct price is displayed on the day of change 
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Stock Rotation 

When refilling the shelf, take all stock off the shelf, pack new stock according 

to First in First Out (FIFO). Place old stock in front of new stock 

- Ensure that there is never EXPIRED stock on the Shelf 

- Complete short dated stock, and full stock rotation, on every line 

- This must be done weekly 

- Inform your area manager four months before the stock expires 

Best Shelf 

Position 

Is it at eye level? 

- Always obtain the best position for our products 

- Ensure that it is visible to the consumer and not Lost on the shelf 

Product 

Quality 

Obsession 

Products being packed onto the shelf must be in the best possible condition 

- No Squashed, or torn boxes, bags or packaging is allowed onto the shelf 

- if the packaging is damaged and the product is exposed this is a Health Risk 

- Ask yourself if you would buy this product 

Right Range 

Ranging is having all lines available in-store based on the store profile (size of store, 

Principal Strategy, Demographics, Space on the shelf) (Number of known Key Value 

Items (KVI) lines to be listed) 

- Replenish all of the shelves, and ensure that all of the listed stock-keeping units 

(SKUs) are present 

- Obtain the Range Catalogue from your Line Manager 

 

The researcher sought to explain the shelf health standards as highlighted above in 

Table 6.5 above which has eight keep standards: (a) full shelves always (b) forward 

share (c) spotless shelves (d) PI labels present and correct (e) stock rotation (f) best 

shelf position (g) product quality (h) obsession, and (i) right range which are used to 

benchmark correct practices.  

 

The researcher took photographs of frozen and chilled items depicting what is 

acceptable and what is not acceptable shelving (Table 6.6). Pictures depicting each 

shelf health standard are juxtaposed with one another showing the correct practice 

compared to the one showing non-acceptable practice. 
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Table 6.6: Images that highlight the eight health-related shelves.  Source: 

Photographs taken by the researcher (2023) 

Element Correct practice Not acceptable practice 

Full 

shelves 

always 

  

Forward 

share  

 

 

Spotless 

shelves 

  

PI Labels 

present 

and 

correct 
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Stock 

rotation 

  

Best shelf 

position 

  

Product 

quality 

obsession 

  

Right 

range 
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The researcher observed that from all the 8 health shelf practices both acceptable and 

non-acceptable standards were occurring.  

 

6.2.6.2 Food safety regulations 

The researcher established that within the retail outlets, key chilled and frozen food 

waste generation is driven by such factors as: “Fridge breakdowns”, “Short dated 

stock” and “shelf health” were prevalent. In Retailer A, there were 4 fridge breakdowns 

logged. Fridge breakdowns are called into the FMC call centre to inform managers of 

the incident and to make arrangements to move products. Upon speaking to the FMC 

compliance manager, only 10% of stores call in a fridge or freezer breakdown. 

Although the retailer is responsible for the maintenance of the fridge and freezer, the 

FMC has the responsibility to ensure their products are safeguarded. Due to inefficient 

communication channels, stock is often damaged or gets spoilt because of being kept 

in warmer temperatures for long periods.  

 

The researcher obtained fridge and freezer breakdown information from the FMC Call 

Centre from January 2022 to January 2023 (Figure 6.7), with over 7 367 units of 

products being damaged in KZN stores. This showed an upward trend with fridge 

breakdowns with Retailer A and Retailer B having 42% and 26% fridge/freezer 

breakdowns respectively. It is also seen that during peak time no calls were received 

regarding fridge/freezer breakdown. By extending the shelf life of a product, 

refrigeration and freezing are essential in reducing food waste. Due to its impact on 

microbial growth and ripening, temperature is crucial to the refrigeration and freezing 

of food. Food should be stored at a temperature of 0°C, -4°C for refrigeration, and -

17°C for freezing. Therefore, it's critical to make sure food is kept at the proper 

temperature during storage (Carter, 2022). 

 

6.2.6.3 Logged fridge and freezer breakdowns between the periods of January 2022 

to January 2023. 

The research sought records of freezer and fridge breakdowns which results in chilled 

and frozen food waste generation. The following trends were observed Figure 6.7. 

 



 Classification: Public 

 

Figure 6.7: Logged fridge and freezer breakdowns from January 2022 - November 

2022. Source: Researcher (2023) 

 

In the 12-month period from January 2022, 41 cases of freezer and fridge break downs 

were recorded. By June 2022 the prevalence was recorded to be 1140, and 2315 

cases were recorded by November 2022. 

 

6.2.6.4 Short dated stock 

Short-dated stock is stock which has exceeded a certain number of stipulated days in 

the supply and value chain. When a product has 180 days shelf life, but stays in the 

FMC warehouse for 150 days, once it is sold to the retailer, ownership of the product 

is now transferred. The store requires by law a minimum on-shelf life (selling validity 

period) of 90 days. It is considered short-dated, as it only has a 30-day effective shelf 

life. In many cases, there are short-dated products delivered to retailers. Few retailers 

call the FMC call centre to log short-dated stock. Management has confirmed that over 

42 914 units of stock were received short-dated in KZN from January 2022 to January 

2023. In a recent article, Retailer A has implemented various technologies to combat 

food waste. The retailer aims to use artificial intelligence and machine learning to 

predict sales in its stores. Replenishment orders are placed automatically to ensure 

stock is always available for customers while reducing food waste (Writer, 2022). 
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6.2.6.5 Stock handling 

Poor handling of products results in in-store damages which is another driver for food 

waste within the retailers. Thus, mishandling is a cause of food waste production, 

mainly related to the mishandling of food by retail workers and improper loading, which 

can affect the quality of fresh produce - one of the main reasons dairy products are 

thrown away within the supply and value chain of the FMC. The researcher observed 

in Retailer B that there were many promotions held within the store. The “marked-

down” pricing is used to entice customers to buy more and allow the store to remove 

short-dated stock from the shelf quickly. Furthermore, during promotions, the bulk of 

stock gets damaged due to poor handling by the customers, rushing to get a 

promotional product which leads to more chilled and frozen food waste generation.  

 

6.2.6.6 Absence of diversion routes related to frozen and chilled food waste 

generation. 

When it comes to preventing food waste from going to the landfill, diversion routes are 

crucial. Diversion routes contribute to more sustainable waste management practices, 

promote resource conservation, and reduce the environmental impact of waste 

disposal. Some of these routes are recycling, composting, waste-to-energy (WTE). 

The researcher observed that there was lack of infrastructure for processing food 

waste, a lack of coordinated market for compost made from organic waste, and a lack 

of knowledge about redistribution channels. Redistribution of food waste ranks second 

in the hierarchy of food recycling. The store claimed that they were unable to donate 

because of worries about food safety regulations and a lack of knowledge regarding 

who should receive the food. There is numerous red tape surrounding donating food 

to the homeless or schools. In stores where food waste was donated to food rescue 

charities, food collection was voluntary and based on the charity staff coming to the 

stores to collect food. If the charity staff did not come, the food waste was disposed 

of. 

 

6.2.6.7. Food to be returned is bagged and tagged without separation to be sent to the 

landfill.  

The researcher captured pictures (Figure 6.8) of food to be returned as stock damage 

and food to be sent to landfill from within some of the retail stores. 
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Figure 6.8: Returned products sent to landfill.  Source: Photograph taken by the 

researcher (2023) 

 

Composting was not observed as an option to divert their food waste from the landfill. 

Another option was the donation of food. However, due to the lack of demand for 

composting in KZN, there is no development in composting areas and all food waste 

from the distribution phase is sent to the landfill.  

6.3. Economic and environmental impacts of food waste 

The researcher established that the FMC has joined the international “10x20x30 

initiative” which is an initiative launched by Champions 12.3 to bring together 10 of the 

world's largest food retailers and suppliers, each partnering with 20 of their key 

suppliers to halve food loss and waste by 2030. Champions 12.3 is a high-level, 

voluntary coalition of leaders from government, business, international organisations, 

research institutions and civil society, aiming to inspire ambition, mobilize action and 
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drive progress towards SDG 12.3 goal by 2030 accelerate (UN, 2019). The FMC is 

committed to focusing on rooting out the food waste causes in the supply chain. 

 

6.3.1. Economic Impacts 

Food waste not only impacts the health of our communities, creatures, and 

ecosystems, but it also has real and very significant economic impacts. These include 

lower land values, less tourism, wasted resources, and clean-up costs. The FAO of 

the UN estimates that around a third of the global food intended for human 

consumption is lost or wasted. This amounts to over a billion tons of food and $940 

billion in economic losses each year (FAO, 2020). In South Africa, food waste occurs 

at multiple points along the food supply chain and the costliest food waste occurs 

during food distribution with a loss of R19.6 billion, followed by processing and 

packaging with a loss of R15.6 billion, and agricultural production with a loss of R12.5 

billion (DEFF & CSIR, 2021). Based on the average cost of food per ton, the 

researcher calculated the estimated R-value loss due to food waste. The cost 

associated with inedible food waste in South Africa, in terms of lost value from not 

recovering this waste, was estimated at R6.4 billion (US$0.64) per year, or R2668 

(US$266) per ton (DEFF & CSIR, 2021).  

 

Adding this to the previous estimate for edible food waste of R61.5 billion per year (in 

2012 prices; equivalent to R65 billion in 2013 prices) gives the total opportunity cost 

of food waste in South Africa (in terms of the loss of a potentially valuable food). 

Source or resource of R71.4 (US$7.14) billion per year or R5667 (US$567) per ton 

(DEFF & CSIR, 2021).  

 

Estimates of the costs associated with disposing of this food waste in a landfill, 

including both financial costs and externalities (social and environmental costs), are 

then considered. This cost comes to 255 Rand (US$25) per ton, resulting in a total 

food waste cost in South Africa of R75 billion (US$7.5 billion) per year, or R5922 

(US$592) per ton (DEFF & CSIR, 2021). This corresponds to 2.2% of South Africa's 

GDP in 2013 (de Lange & Nahman, 2015). Based on R5922 per ton, approximately 

R15 million were lost, with R8.58 million from the meat category, R4.64 million from 

the dairy category and R1.61 million from the vegetable category. The highest losses 
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are seen during the pandemic in 2020 and 2021 (Figure 6.9), with a total loss of R9.15 

million (62% of food waste over the researched period). The chicken category has 

shown an alarming R7.2 million loss (Table: 6.7) and also shows the highest yearly 

loss.  

 

Figure 6.9: Economic impacts - 5-year estimated R-value food waste.  Source: 

Researcher (2023) 

 

Table 6.7: Estimated R-value (in millions) by sub-category.  Source: Researcher 

(2023) 

Subcategory 2017 2018 2019 2020 2021 2022 

Beef R21 165 R56 616 R90 106 R67 025 R52 349 R7 284 

Butter R58 701 R147 209 R817 134 R704 068 R787 366 R157 022 

Cheese R2 434 R157 226 R158 673 R524 484 R408 854 R69 127 

Chicken R366 138 R1 462 938 R490 559 R2 719 878 R2 015 459 R151 161 

Fish R30 113 R73 228 R98 372 R112 210 R79 497 R10 140 

Lamb R447 R8 251 R8 257 R4 336 R16 536 R1 255 

Pork R45 660 R112 196 R154 249 R154 643 R162 052 R6 694 

Potato R16 924 R45 880 R57 880 R84 864 R117 442 R12 925 

Soya R10 198 R23 207 R27 763 R29 308 R30 753 R5 061 

Vegetables R75 596 R203 891 R220 606 R298 477 R316 976 R30 768 

Yoghurt   R9 398 R146 599 R291 573 R173 465 R22 260 

Total R627 375 R2 300 039 R2 270 198 R4 990 867 R4 160 748 R473 695 

 



 Classification: Public 

The cost of food waste at each stage of the food supply chain and for a variety of food 

groups is shown in Figure 6.10. The data presented were based on data reported by 

Oelofse and Nahman (2013) in the 2012 Council for Scientific and Industrial Research 

(CSIR) report. The y-axis represents the cost of food waste expressed in billions of 

rand and the x-axis illustrates food waste at each stage of the supply chain for a variety 

of commodity groups (Oelofse & Nahman, 2013). The finding of meat in the distribution 

phase being the highest cost is in line with the researchers’ current findings.  

 

Figure 6.10: Cost of food waste.  Source: adapted from Oelofse and Nahman (2013) 

 

Apart from returned goods from retail stores, the researcher obtained additional food 

waste information which were actual food waste sent to the Mariannhill landfill from 

the FMC. This information was from July 2020 – December 2022 (Figure 6.11). This 

was food waste recorded from the uplifts and distribution phase within the retail space. 

Total food waste for 30 months is 1101.07 tons with an estimated cost of R6.5 million. 

Thus, an average of 40 tons of food waste is sent to landfill every month bearing in 

mind the municipality's declining landfill airspace and the severity of urban food 

insecurity (Moodley et al., 2019). Once again, the pandemic has shown the stress 

created by increasing the amount of food waste sent to landfill and estimated costs 

were increased. During the pandemic (June 2020 – September 2021), an average of 

51.05 tons per month of food waste was disposed of at the landfill, whereas after the 
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lifting of the state of disaster (October 2021 – December 2022), the average food 

waste sent to the landfill dropped to 22.32 tons per month. 

 

Figure 6.11: Estimated cost vs food waste (in tons). Source: Researcher (2023) 

 

The researcher established that the butter category has started receiving rebates upon 

recycling. This rebate started in June 2022 and although it’s a small rand value rebate, 

it’s still a saving of 15% based on the estimated cost of food waste sent to the landfill. 

The FMC previously only received rebates for cardboard and plastic. 

 

6.3.2. Environmental Impacts 

The wasted embedded water would fill over 600,000 Olympic-size swimming pools, a 

massive waste for SA, the 30th driest country on earth. About 90% of waste in South 

Africa goes to landfill, where the food waste component leads to the production of 

methane gas and carbon dioxide (WWF, 2017). Based on the food waste values from 

the returned products from retailers and food waste values going to the landfill, the 

researcher used this to calculate the CO2 and CH4 values. Methane is a primary 

contributor to the formation of ground-level ozone, a hazardous air pollutant and 

greenhouse gas whose exposure causes 1 million premature deaths each year. 
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Methane is also a powerful greenhouse gas so that, over 20 years, it is eighty times 

more warming than carbon dioxide. Carbon dioxide in the atmosphere warms the 

planet and causes climate change. Human activities have increased the CO2 content 

of the atmosphere by 50% in less than two hundred years (UNEP, 2021). The 

researcher used the following calculation from the EPA to determine the amounts of 

CO2 and CH4 produced from food waste returned from retailers, within the FMC 

(Figure 6.12): 

 

1 ton of food waste = 2500kg (2.5 tons) of CO2 (US EPA, 2015) 

1 ton of food waste = 65kg (0.065 tons) of CH4 (US EPA, 2015) 

 

Figure 6.12: CO2 and CH4 production from food waste - returned products. Source: 

Researcher (2023) 

 

The chain effect of the quantity of food vs GHG gases-produced was seen especially 

during the pandemic period. Meat and dairy categories (Table 6.8) stand out according 

to the amount of CO2 and CH4 produced and this huge impact on the environment. 

Chicken and butter have the highest contribution of GHG gases, but the FMC had 

found a way to recycle butter from June 2022, this number will start to decrease. 
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Table 6.8: Category and sub-category breakdown for CO2 and CH4 production.  

Sub - 

Category 

Dairy Meat Vegetables 
 CO2 

(Tons) 

CH4 

(Tons) 
 CO2 

(Tons) 

CH4 

(Tons) 

 CO2 

(Tons) 

CH4 

(Tons) 

 CO2 

(Tons) 

CH4 

(Tons) 

Beef     124.34 3.23     124.34 3.23 

Butter 1127.79 29.32         1127.79 29.32 

Cheese 557.58 14.50         557.58 14.50 

Chicken     3042.10 79.09     3042.10 79.09 

Fish     170.36 4.43     170.36 4.43 

Lamb     16.50 0.43     16.50 0.43 

Pork     268.28 6.98     268.28 6.98 

Potato         141.81 3.69 141.81 3.69 

Soya         53.31 1.39 53.31 1.39 

Vegetables         483.92 12.58 483.92 12.58 

Yoghurt 271.57 7.06         271.57 7.06 

Grand 

Total 
1956.94 50.88 3621.59 94.16 679.04 17.66 6257.57 162.70 

 

When looking at the food waste going to landfills, a total of 1101.07 tons of food waste 

produced an estimated 2752.68 tons of CO2 and 71.57 tons of CH4 from July 2020 to 

December 2022 (Figure 6.13) with an average of 91.76 tons of CO2 and 2.39 tons of 

CH4 per month. 

 

Figure 6.13: Correlation of CO2 vs CH4 vs Food Waste (in tons). Source: Researcher 

(2023) 
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6.3.3. Social impacts 

When looking at the data collected from the consumer questionnaires, it can be seen 

that food waste concerns people. With the rising cost of living and food, it is important 

to understand that more people will go hungry. This is seen in the income groups, who 

rather shop for essential items only which is done once a month. These foods are 

thrown away even though they are still good-quality and safe. Although adequate food 

is produced, there are frozen foods that are still thrown away. Since frozen and chilled 

foods are known to reduce food waste and allow foods to last longer, most people buy 

more frozen vegetables and meat products.  

 

Due to South Africa’s ever-rising fuel prices and Eskom’s constant breakdowns, this 

is often a costly option. With the ongoing power cuts and black outs, frozen food cannot 

be maintained in an interrupted cold chain. Two hours is the limit for keeping food safe 

outside the refrigerator or freezer; one hour if the outside temperature is 90 °F (32.2 

°C) or above. Frozen food can thaw if it is exposed to the sun's rays even when the 

temperature is very cold. After a 2 hours period, frozen and chilled foods are rendered 

as unsafe to eat and so retailers are forced to dispose of the products. 

 

Power cuts are anything between 2 to 4 hours for a minimum of twice a day. This 

results in frozen food contributing to the total food waste. Frozen and chilled foods 

used to maintain a longer shelf life which is no more the case. Thawing food can 

promote the growth of bacteria sufficiently to make consumers ill. Any food that has 

been taken out of the fridge should be frozen within two hours. The most flavour, 

colour, and texture of the food will be preserved in this way. To ensure the safety of 

any frozen food, it should be labelled with the date it was frozen. Do not store the food 

too close to other frozen foods and add a small amount of food at a time when 

refreezing it. This enables the item to be quickly and safely refrozen using cold air. 

Refreeze food that has been completely defrosted or that is still frozen enough to 

contain ice crystals. Refreeze only partially thawed food only once.  

 

Due to load shedding, cold chains cannot be kept intact. The result is much higher 

volumes of wastage and spoilage within food chains. This has a direct impact on the 

price the consumer pays for a product. The FMC managers stated that, “frozen 
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chicken selling price has increased to recover its high feed input costs and the impact 

of load shedding”. This is damaging to the consumers’ financials as well as the retailer. 

Meat frozen food waste has a significant impact on the environment due to the high 

number of resources required to produce meat products. The production process 

requires large amounts of water, energy, and land use. Dairy frozen food waste also 

has a significant impact on the environment due to its high carbon footprint. The 

production process for dairy products releases large amounts of greenhouse gases 

into the atmosphere. In contrast, vegetable frozen food waste has less environmental 

impact than meat or dairy products. Vegetables require fewer resources to produce 

and have a lower carbon footprint compared to animal-based products. Reducing 

frozen food waste can have positive social impacts by reducing resource consumption 

and greenhouse gas emissions. By choosing more plant-based options and reducing 

meat and dairy consumption, this can help reduce our impact on the environment while 

also promoting healthier eating habits. 

 

6.3.4. Mariannhill Landfill 

As part of these social, economic, and environmental impacts, the researcher visited 

the Mariannhill Landfill (Figure 6.14), which is used by the FMC to dispose of food 

waste from KZN and surrounding areas. It has become a major concern due to the 

amount of food waste that is being dumped there. The Mariannhill landfill receives tons 

of food waste every day, which could have been used to feed people who are starving 

in the country. The problem with food waste is that it takes up space and produces 

methane gas, which is a potent greenhouse gas that contributes significantly to climate 

change. 
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Figure 6.14: Entrance of Mariannhill Landfill. Source: Photograph taken by the 

Researcher (2023) 

 

The Mariannhill Landfill Waste to Value Plant for Food Waste is a revolutionary project 

that aims to transform food waste into valuable resources. The plant, located in 

Durban, South Africa, uses anaerobic digestion technology to convert food waste into 

biogas and organic fertilizer. This process not only reduces the amount of waste going 

to landfills but also produces renewable energy and nutrient-rich fertilizer for 

agriculture. Once the frozen and chilled food waste is “bagged and tagged” (Figure 

6.8), this is transported to the landfill. At the entrance, a weigh bridge weighs (Figure 

6.15) the frozen and chilled food waste for invoicing to the FMC. 
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Figure 6.15: Weigh bridge at the entrance to the Landfill. Source: Photograph taken 

by the researcher (2023) 

 

The landfill has implemented a process for managing food waste that is both 

environmentally friendly and economically sustainable. The process involves the 

separation of food waste from other types of waste, which is then transported to an 

anaerobic digester. The anaerobic digester breaks down the food waste into biogas 

and fertilizer (Figure 6.16). The biogas is collected and used as a renewable energy 

source, while the fertilizer is used to enrich soil for agricultural purposes. This process 

not only reduces the amount of methane gas produced by decomposing food waste 

but also provides an alternative source of energy and reduces the need for chemical 

fertilizers. Mariannhill Landfill's process for managing food waste has created job 

opportunities for local communities through the establishment of small-scale 

businesses that collect and transport food waste to the landfill. This approach 

promotes sustainable development while addressing environmental challenges 

associated with food waste management. 
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Figure 6.16: Waste to Value Plant at the Landfill. Source: Photograph taken by the 

Researcher (2023) 

 

The "3 Rs"—Reduce, Reuse, and Recycle—are at the centre of the waste hierarchy, 

which is nevertheless situated in a particular context (South Africa) and thus adopts 

some of the peculiarities of that setting. The 3 Rs have undoubtedly been incorporated 

by Mariannhill Landfill. These include waste reduction efforts that take place at the 

Materials Recycling Facility (MRF), re-use of materials such as treated leachate for 

irrigation and dust reduction, and recycling programs. The Mariannhill Landfill Waste 

to Value Plant for Food Waste is an innovative solution that demonstrates how we can 

turn waste into value while addressing environmental challenges. This project has the 

potential to inspire similar initiatives around the world and contribute to building a more 

sustainable future for all. 

 

6.4. Consumer perceptions of food waste and their buying habits 

The researcher established that the FMC ran customer perception measures 

timeously online in a simple and quick questionnaire. These surveys were designed 

on a web-based application called Four-Eyes and conducted via a hand-held 

electronic device and paper. Results were stored in an encrypted password-protected 
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cloud or server for the researcher to download into Microsoft Power BI for analyses. 

The researcher established that surveys were conducted between January 2023 and 

March 2023 in the retail stores.  

 

Over 600 surveys were conducted of which 484 surveys were fully completed within 

an average time of 4 minutes and 6 seconds. The analysis was based on completed 

surveys (77% of administered surveys) only. From retailer A, being the largest and 

busiest, the researcher was able to conduct more surveys, making up almost 47.17% 

of total surveys (Figure 6.17). The survey respondents included 60.7% (n=300) female 

and 39.3% n=194) male consumers. 

  

 

Figure 6.17: Retailer split for Consumer Surveys conducted from January 2023 - 

March 2023.  Source: Researcher (2023) 

 

These surveys were conducted anonymously and involved gathering information 

about gender, income, perception of food waste and buying habits. Some consumers 

(22.5%) aborted the survey due to time constraints and could not complete the survey. 

Based on the retailer’s size, the type of income earner was matched which clearly 

shows that the higher income earners shop in malls and larger stores (Table 6.9) while 

the lower income earners shopping in Retailer C and Retailer D. The results also show 

that 90.89% of shoppers have a Grade 12 education with 1.21% with no formal 
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education and 7.89% with a degree. There are 78% of shoppers between the ages of 

26-35 years (46.96%) and 36-45 (31.17%). These age groups have a monthly income 

greater than R10 000.  

 

Table 6.9: Income bracket split by a retailer with counts of survey.  Source: 

Researcher (2023) 

Income Brackets 

Retailer A  

Ranked 1 

(Largest) 

Retailer B  

Ranked 2 

(Medium) 

Retailer C  

Ranked 3 

(Medium) 

Retailer D 

Ranked 4 

(Small) 

Grand 

Total 

Less Than R5 000   70 51 121 

Greater Than R5000 

Less Than R10 000 
122 38 61 10 231 

Greater Than R10 000 

Less Than R20 000 
36 25   61 

Greater than R20 000 75 6   81 

Grand Total 233 69 131 61 494 

 

Retailers located in low-income areas typically have a narrower assortment of 

products, prioritizing essential items that are more affordable. In contrast, retailers 

situated in high-income areas tend to provide a wider and more varied selection of 

products, encompassing premium and luxury items. These establishments often 

prioritize quality, uniqueness, and specialty goods. There are consumers with low 

incomes, various levels of education and food security status who say that healthy 

food is not expensive. However, in South Africa and other countries, there is evidence 

that healthier food is often more expensive. It is also important to note that healthier 

food may mean different things to low-income consumers and high-income 

consumers. The most influential factor when choosing where to shop is the price. 

 

6.4.1. Consumer buying patterns. 

Customers typically make purchasing decisions based on many factors, such as their 

personality, their location, or their preferences. This survey helped understand the 

buying patterns of consumers by the FMC. Some of the following points were raised:  

The researcher uncovered from the FMC survey that consumers prefer to shop once 

or twice a month with 39.27% buying once a month and 24.29% buying twice a month. 
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These consumers buy from large to medium retailers and they are aged between 25 

and 45 years. Those that bought once a week were from the younger age group who 

stayed alone or who pensioners who only cooked for themselves were. With 37% of 

survey’s conducted in the higher-income areas in KZN (Figure 6.18) which are Durban 

North, Umhlanga, and Westville with a combined population of 124 936 (COGTA, 

2020), these were also the area with huge malls and larger consumer bases. With 

68% of consumers indicated that they enjoy shopping during promotions and intend 

to buy more than usual. The observation is that stores tend to overstock during 

promotions resulting in consumers handling more products and when not sold, 

products expire in store creating food waste. Although 50% of consumers state they 

buy food that they need, 24.90% buy as much food as possible at one time. This is 

concerning since if food is not eaten, it will be wasted. 

 

 

Figure 6.18: Survey breakdown by LSM and population.  Source: Researcher (2023) 

 

Once again, frozen chicken and frozen meat were the most popular purchases by the 

surveyed consumers (Figure 6.19). Fruits and vegetables were highlighted as being 

thrown away most often which is in line with a study done by Gustavsson et al. (2012), 

with 17% of food waste from fruits and vegetables in the distribution phase. As 

Millennials drive demand for frozen foods, one of the main reasons behind their 

34

14

4

29

49

69

4 4 3 4 4 3
6

34
38

3 3

25

3 3 3

64

4 6 4

27

50

0

10

20

30

40

50

60

70

80

A
m

an
zi

m
to

ti

A
re

n
a 

P
ar

k

B
er

e
a

B
lu

ff

C
h

at
sw

o
rt

h

D
u

rb
an

 N
o

rt
h

Es
se

n
w

o
o

d

Fo
re

st
 H

ill
s

G
le

n
 P

ar
k

H
am

m
ar

sd
al

e

Ill
o

vo

In
an

d
a

K
w

aM
as

h
u

M
ay

vi
lle

M
p

u
m

al
an

ga

N
o

rt
h

d
en

e

N
tu

zu
m

a

O
ve

rp
o

rt

P
h

o
en

ix

R
es

e
rv

o
ir

 H
ill

s

Sa
va

n
n

a 
P

ar
k

u
M

h
la

n
ga

U
m

ko
m

aa
s

U
m

la
zi

V
er

u
la

m

W
at

er
fa

ll

W
es

tv
ill

e



 Classification: Public 

preference is convenience. This type of eating allows them to get an entire meal ready 

without having to fit a lot of time into their busy schedules, this is seen from the age 

group vs category foods where pies and pizzas are bought 49.38% by the 26-35 age 

group.  

 

Figure 6.19: Types of chilled and frozen foods bought.  Source: Researcher (2023) 

 

By closely examining customer buying behaviour, the researcher can learn why and 

how consumers make certain purchasing decisions or choose one brand over another. 

Armed with this knowledge, targeted consumers with specific buying behaviour can 

help attract more customers, increase sales, and increase customer retention rates. 

Providing the right product to the targeted consumers will also reduce food waste. 

There are four main types of behaviour patterns identified during this study which is in 

line with a study by Tao et al. (2022) on consumer behaviour change post-pandemic. 

The factors that lead to consumers wasting food are complex. 
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6.4.2. Consumer views on shopping  

From the survey it is clear that consumers prefer to shop either once a month (39%) 

or twice a month (24%). This indicates that consumers do bulk buying during month 

ends (Figure 6.20). 

 

Figure 6.20: Monthly shopping frequency by consumers. Source:  Researcher (2023) 

 

Further to gathering data from the survey regarding buying patterns, the researcher 

posed closed-ended questions to understand how much the consumer understands 

food waste and their sense towards throwing away food. Closed-ended questions 

posed such as: 

1. Do you throw away food when you know it is coming up for expiring? 

2. Do you intend to over shop at times? 

3. Does throwing away food bother you? 

4. Do you shop more during promotions? 

5. Do you recycle food waste? 

 

The frequency as to actual consumer understanding of food waste based on a 5-point 

Likert scale is presented in Table 6.10. It is seen that throwing away food often bothers 

the consumer when food is seen to be close to its expiry date, and the consumer will 

opt to prepare and finish the food or freeze it before throwing away. Consumers never 
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or rarely recycle food waste since the easier option is to throw it away in the dustbin, 

which is not ideal. This concerns the question as to whether consumers are aware of 

the food waste programme, and 55.67% are not aware of food waste programmes 

within the retailer and FMC. 

 

Table 6.10: Frequency of consumer response to food waste, over-shopping and 

recycling food 

Frequency 

Description 

Likert 

Scale 

Does 

throwing 

away 

food 

bother 

you? 

Do you 

throw away 

food when 

you know 

it’s coming 

up for 

expiring? 

Do you 

intend to 

over shop at 

times? 

Do you shop 

more during 

promotions? 

Do you 

recycle food 

waste? 

Never 1 38 146 19 64 307 

Rarely 2 46 59 105 12 12 

Sometimes 3 88 67 50 196 140 

Often 4 36 219 123 196 19 

Always 5 286 3 197 26 16 

   3.98 2.74 3.76 3.22 1.84 

 

The researcher conducted semi-structured interviews with consumers who manually 

filled out the survey and discovered that most consumers look for best buy irrespective 

of the expiry dates. After the pandemic, consumers tend to stock up on food items that 

can be found at a lower retail price. The pattern of avoiding crowds and visiting the 

stores multiple times is still instilled in them from the initial lockdown and they continue 

to follow this pattern. With consumer patterns constantly changing and products 

constantly evolving and becoming more diverse, consumer patterns can change from 

day to day.  

 

Finding that balance between FMC, retailers and consumer is not an easy task as 

conditions and consumer choices are constantly changing.  
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The majority (96.4%) of respondents think that retailers do not do enough to maintain 

sustainability and reduce food waste. Consumers also expect lower prices, top quality, 

and transparency as they sacrifice choice, brands, and convenience. Customers 

showed that they know what food waste is, but not about those aspect that affects 

them in their households. They had concerns about food waste because, according to 

their social norms, it is morally wrong to waste food, but the majority (90%) lack 

awareness of the impact of large-scale food waste affecting the economy remained a 

major concern for this study. Phasha et al. (2020) discussed that the issue of food 

waste is a social problem that entails the loss of energy, water, and financial resources 

throughout the food supply chain. The study also stressed the importance of raising 

public awareness of the environmental impact of this phenomenon. The results of this 

study on consumer and retailer behaviour confirmed what Phasha’s previous study 

had mentioned, that the community is unaware of the impact of food waste on the 

economy, it is only understood at the household level and, hence, the stakeholders 

should investigate the formulation of awareness strategies. Consumers expect 

government agencies and retailers to lead the conversations and initiatives to tackle 

the food waste phenomenon.  Fifty percent of respondents stated that they only buy 

food that is needed while 25% buys as much as possible at once (Figure 6.21). 

 

Figure 6.21: Relative quantities of food bought by consumers? Source: Researcher 

(2023) 
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The majority (89%) of managers concurred that consumers do not fully understand the 

scope of the food waste problem or how it affects the environment when they shop. 

When necessary, they have a tendency to purchase additional groceries, which results 

in waste. Even though this is partially true, certain supermarkets' corporate marketing 

strategies—which rely on buy one, get one free or buy one, get two free offers 

(BOGTF) —indirectly encourage excessive consumption (Morley, 2016). According to 

Blythman (2016), some retailers may just be playing the responsibility-shifting game 

by blaming consumers for their low environmental awareness. Retailers must 

recognize their mediating role in generating food waste at the household level and 

adjust their marketing strategies accordingly. Half of the participants expressed their 

expectation that the store should take responsibility to educate their customers, while 

the other half acknowledged their responsibility for reducing food waste. 

 

Consumer behaviour encompasses several dimensions including emotions, eating, 

and shopping habits, values, and beliefs, which can inform any FLW reduction 

initiative. At a societal level, factors such as social norms, culture, policies, regulations, 

retail sales strategies, or education can influence consumer behaviour. While 

promotions can be a great way for consumers to save money on items they need, it is 

important for individuals to be mindful of their spending habits and not get caught up 

in the excitement of a sale. By setting a budget and sticking to it, consumers can avoid 

overspending during promotions and make more informed purchasing decisions. 

 

6.5. Current policy and governance of food waste in the FMC  

A semi-structured interview with the FMC and a review of the 5 years of sustainability 

documents, confirmed that there is no direct policy for food waste. The FMC follow the 

National Environmental Management: Waste Act 59 OF 2008 which is known to 

managers and retailers. South Africa's legal framework for waste management 

underpins food waste and loss in the country. However, there are other laws related 

to the management and control of food materials in South Africa seen in Table 6.11.  

National Waste Management Strategy 2020 with updated waste management on food 

waste is not implemented in the FMC (DEFF, 2021). The waste management plan is 

reviewed annually. The company has a valid ISO 14001 certification in place. 
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Table 6.11: Food waste policy, legislation, and regulations (Source: DFFE-IWMF) 

The Constitution 
Provides for an unprecedented right-to-food (RTF); a fundamental right 

of every citizen. 

The National Environmental 

Management Act  

(NEMA; 107 of 1998) 

Provides the foundation for the treatment of the environment and 

outlines the core principles relating to waste (hence, indirectly food 

waste as a waste stream). 

Foodstuffs, Cosmetics and 

Disinfectants Act (Act No 54 of 

1972) 

Addresses the sale, manufacture, and importation of foodstuffs. 

Offers regulations regarding the labelling and advertising of 

foodstuffs. Offers regulations on perishable goods with the definition 

The Health Act 

(Act No 63 of 1977) 

Guides regulations related to the hygienic handling of food and the 

inspection of, inter alia, food premises are also enforced by local 

authorities 

The International Health 

Regulations Act 

(Act No 28 of 1974) 

Provides for the approval of the source of food for consumption at 

ports, airports, vessels and on aircraft, as well as for the inspection of 

such premises 

Post-Harvest Loss Management 

Strategy 

(PHLMS; 2018) 

Aims to achieve the target of the Malabo Declaration i.e., a 

commitment to ending hunger by 2025 through interventions such as 

halving the current levels of post-harvest loss. 

In alignment with the Sustainable Development Goal 12.3. 

 

The FMC is part of the Food Loss and Waste Voluntary Agreement (VA). A key benefit 

of using a Food Loss and Waste Agreement approach is that changes can be 

implemented more quickly and flexibly compared to command and control 

interventions (CGCSA, 2020). The VAs can be designed better than legislation as they 

are usually prepared by people with in-depth knowledge of the sector concerned and 

can also address more holistic issues along the food supply chains, which cannot 

simply be formulated through more prescriptive measures. Although reducing food 

waste seems like a win-win for consumers, our planet and industry, it is a very complex 

issue that requires diverse and well-tailored governance actions. A thorough 

environmental, social and governance (ESG) data table has been included by the FMC 

in its most recent sustainability report to enable outside parties to review the priorities 

that will be turned into workable goals and targets in the coming year. The Sustainable 

Development Goals can only be attained with the help of the EU's Common 

Agricultural Policy (CAP). The FMC's overarching goal, linked to the timing of its 

purpose and sustainability strategy initiatives, is to ensure that sustainability is at the 
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center of its purpose. Note that agriculture contributes to 13 of the 17 SDGs dealing 

with economic and environmental sustainability (RCL Foods, 2022).  

 

According to the Department of Forestry, Fisheries and the Environment (DFFE) and 

the Department of Agriculture, Land Reform and Rural Development (DALRRD) both 

require environmental impact assessments (EIAs). By incorporating feedback and 

comments from affected parties and other interested stakeholders, these allow the 

FMC to carefully consider the effects of the proposed investments on the local 

environment. Food date labeling is regulated by Regulation 146 of March 2010 relating 

to the Foodstuffs, Cosmetics and Disinfectants Act (54 of 1972), which stipulates that 

date labeling on food is required. In general, all perishable prepackaged foods must 

have a best before or best before date (Patra et al., 2020). Food waste governance 

instruments (Figure 6.22) are a component of effective environmental governance. 

Fiscal, command-and-control, civil-based, and voluntary instruments for food waste 

governance with the FMC food supply chain. While the FMC does donate food before 

landfill, Retailer B confirmed the donation of over 2000 tons of food for redistribution 

in 2017 to people in need with their partnership with FoodForwardSA(Nel, 2017). 

Charities can collect from their closest store to redistribute food in their local 

community which is scheduled on specific days and times. This set is seen only in the 

Western Cape and not yet in KZN. 

 

Figure 6.22: Governance approaches for food waste management in South Africa 

Source: Matlhare (2020). 
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The landfilling of food waste is currently not expressly prohibited or restricted in South 

Africa, but there are a number of legal measures in place to prevent it. The norms and 

standards from the General Notice 636 related to the disposal of waste on land restrict 

the landfilling of waste with high calorific value and waste with high liquid content and 

these restrictions currently apply mainly to hazardous waste (du Plessis, 2020). 

Retailer and FMC made mention of the need for government support to set up and 

operate such infrastructure, as cited by one study participant. There are programs in 

place to inform staff about waste management strategies, but this is limited to staff in 

the SHEQ. As part of the ISO 14001 continual improvement process, there should be 

continuous improvement programs in place. This analysis also extended to evaluating 

the local policies in comparison to those of other developing and developed nations. 

The findings of this examination revealed that a significant portion of the regulatory 

framework lacks enforceability due to the absence of policies that facilitate the smooth 

implementation of laws and statutes. Additionally, the government, acting as the 

regulator, faces challenges in effectively enforcing policy objectives and ensuring 

compliance. 

 

A targeted set of waste management policies can be implemented to reduce food 

waste generation and maximize the separate collection of unavoidable food waste. 

Pay-As-You-Throw (PAYT) systems are based on the polluter pays principle. Waste 

generators, which can be households, industries or companies, have to contribute to 

the disposal of the food waste they generate. The payment could be based on the 

actual weight or volume of food waste generated, or on the number of bins and 

collection frequency, or the prepaid bags used. It is recommended to split the payment 

into a minimum fee and a variable component. The fixed fee minimizes illegal waste 

dumping and there is a strong case for reducing the variable component. In a way, the 

base fee covers the unavoidable food waste, while the variable portion covers the 

disposal of the partially avoidable or avoidable waste. Regarding landfills, several 

jurisdictions have progressively banned the disposal of organic waste in landfills. This 

policy instrument is most commonly applied to commercial bio-waste producers above 

a certain capacity.  

 

This policy instrument works through a gradual overhaul of existing waste 

management systems towards separate collection and recycling of food waste. 
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Through the questionnaires and informal discussions with the risk officers, it was 

highlighted that many discussions around continual improvement take place but are 

not documented. As our population grows and the demand for food increases, the 

business ensures that they continue to provide a balanced basket of safe, high-quality 

food that meets consumers’ needs while complying with all regulations (RCL Foods, 

2021). The World Business Council for Sustainable Development/World Resources 

Institute GHG Protocol for Corporate Accounting Standards is the accepted 

international methodology for GHG corporate accounting and reporting that the FMC 

uses to report on GHG emissions on an annual basis. The FMC hired an outside party 

in order to verify claims about our greenhouse gas emissions and to conduct a gap 

analysis of our carbon footprint inventory (KPMG, 2023).  

 

This review process evaluated the alignment of the FMC procedures and methods 

with the above protocol as well as the technical correctness of the quantification 

procedures/methods of GHG inventory. The GHG Protocol requires companies to 

report both direct and indirect emissions from purchased electricity. All other indirect 

emissions can be reported on a voluntary basis (RCL Foods, 2021). 2021 FMC CO2eq 

(carbon dioxide equivalent) for Scope 1 and 2 emissions was 1,045,842 tons, down 

1% from 2021. The FMC Scope 1 GHG emissions (direct emissions from our 

operations) were 518,861 tons CO2eq during Scope 2 emissions (indirect emissions 

from the use of purchased electricity) amounted to 526,981 tons of CO2eq (RCL 

Foods, 2022). Carbon Disclosure Project (CDP) conducts an annual survey of the 

world's leading companies regarding their management of climate change impacts, 

water security and forests. Survey submissions are based on previous years' climate 

performance (RCL Foods, 2022). The CDP scores for 2021 for climate change was 

regional average of B, and higher than the Food & Beverage Processing sector 

average of B-. 

 

6.6. Chapter Summary 

Food waste is a multifaceted issue with far-reaching social, economic, and 

environmental consequences. Evidence suggests that significant amounts of food are 

discarded at various stages of the supply chain and consumption process, contributing 
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to a global problem with wide-ranging impacts. This chapter has presented and 

analysed the data collected in phase 1 and 2 of the data collection process. The data 

show a high level of social, economic, and environmental issues. While frozen and 

chilled food is wasted, many people around the world suffer from hunger and lack of 

access to nutritious meals. Frozen and chilled food waste affects farmers, distributors, 

and workers along the supply chain, leading to economic hardships and potential job 

losses. These include a waste of economic resources, including labor, energy, water, 

and capital invested in production. This also drives up costs for businesses and 

consumers due to inefficiencies in production, transportation, and storage. Retailers 

experience reduced profitability when unsold food is discarded. Food production 

requires valuable resources like land, water, and energy. When food is wasted, these 

resources are wasted. Decomposing food waste in landfills generates methane, a 

potent greenhouse gas that contributes to climate change. Agriculture's impact on 

ecosystems, such as deforestation and habitat destruction, is exacerbated by the 

inefficient use of food. 

 

 In conclusion, food waste is a complex issue that goes beyond the mere disposal of 

excess food. Its societal, economic, and environmental impacts highlight the urgent 

need for comprehensive solutions that involve various stakeholders, from individuals 

and businesses to governments and international organizations (Creecy, 2023). 
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7. CHAPTER 7: DISCUSSION 

7.1. Introduction 

This chapter focuses on discussing and merging the findings in Chapter 4, 5 and 6 

merging qualitative and quantitative results. The qualitative and quantitative findings 

are discussed and compared to the existing body of knowledge (see Chapter 2 and 3) 

that either confirmed and/or refuted the findings of the study so as to make informed 

conclusions and recommendations (see Chapter 8). 

 

This chapter discusses the outcomes of the empirical research and considers the 

results of previous studies conducted in relation to the four-study objectives:  

• To investigate the reasons and drivers behind food waste generation of frozen 

and chilled food products in the supply and value chain,  

• To investigate the socio-economic and environmental impacts of frozen and 

chilled food waste generation,  

• To investigate consumer perceptions on chilled and frozen food waste 

generation in relation to their buying habits and patterns and  

• To critically analyse the national policy and regulation framework on frozen and 

chilled food waste management in the food retail sector and make policy 

recommendations for sustainable food waste management. 

 

7.2. Reasons and drivers behind food waste generation of frozen and chilled 

food products 

The study investigated the drivers and reasons behind food waste generation. The 

study population was as follows: policy makers, employees, professionals 

(environmental scientists/students) and customers. 

7.2.1 Cold and chilling storage, expiration, temperature levels 

These findings are in line with a previous study by James and James (2014) who 

asserted that frozen food thawing can lead to contamination of the food and reaching 

the expiry date for the food requires that the food be discarded. Further findings from 

the present quantitative data indicate that 84% of respondents concur that the change 
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in temperature results in frozen and chilled food waste (Brodribb & McCann, 2020). 

Temperature is considered to be the most important factor affecting food quality so 

that inappropriate temperature controls and settings in the food refrigeration line can 

accelerate the deterioration of food quality, which can contribute to food loss and 

waste (Ndraha et al., 2020). According to USDA (2020), if the temperature rises above 

the recommended levels for frozen or chilled foods, it can lead to spoilage and 

microbial growth, making the food unsafe for consumption. 

 

The responses generated from the interviews explained how the frozen and chilled 

foods need to be maintained at a certain temperature to avoid the contamination of 

the foods (Brodribb & McCann, 2020). It was identified that cold storage facilities are 

designed to maintain specific temperature ranges to preserve the quality and safety of 

perishable foods. If these facilities have inadequate insulation, faulty refrigeration 

systems, or poor temperature control, temperature fluctuations can occur (Dupont et 

al., 2020). Such fluctuations can lead to the growth of spoilage microorganisms and 

accelerate the degradation of frozen and chilled foods, resulting in a shorter shelf life 

(Morya, 2020). The responses that were generated throughout the interview process 

clearly indicated the fact that there is a gap in the appropriate maintenance of the 

facilities that are already available (Damiani et al. 2021). This leads to inadequate 

chilling and cold, which leads to expiration of the frozen goods. This is a major issue 

that is leading to the wastage of frozen food and must be considered for better strategy 

development in the future as well. 

 

Furthermore, incorrect temperature settings in loading bays, cold rooms, haulage 

cargo, and display leads have also been found to have a negative impact on the 

amount of food waste produced (Zanoni and Zavanella, 2012). Thus, these represent 

the main causes or motivators of food waste production. It is impossible to guarantee 

long-term preservation of the food products without suitable cooling facilities. This 

increases the amount of food that is wasted and causes food waste to occur more 

frequently. In addition, inadequate cooling facilities have a significant negative effect 

on food quality and increase wastage. In order to guarantee better outcomes in this 

direction, it is imperative to ensure a larger number of cold facilities. A critical issue in 

addition to this is the absence of control, proper temperature, and sufficient 

temperature levels (Wikurendra et al. 2022). 
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With inadequate cooling and storage facilities, the chances of food wastage are always 

higher. Cooling and storage facilities and largely designed to store food and conserve 

their value. However, due to inadequacies in this domain, discrepancies regarding the 

overall value of food are generated (Writer, 2022). These food materials are generally 

spoiled and usable. Therefore, it triggers a massive wastage of all these food items 

and can lead to unwonted food wastage. Overall, the lack of adequate storage facilities 

can be seen to be a major driver and can lead to expiration of food. Moreover, it can 

also lead to unnecessary losses for these retailers. Therefore, the overall area of cold 

and chilling storage is essential as it can prevent the food from getting spoiled. 

Expiration of food is another key aspect that must be considered as expired food is 

totally wasted. It is the duty of the retailers to better understand the demands in the 

market and come up with adequate supply. This will help in reducing wastage as there 

will be an equilibrium between the demand and supply. As per Xue et al. (2017), 

maintaining a balance between demand and supply can be a beneficial option as it 

helps in minimising wastage by ensuring appropriate sale of all the products. 

Therefore, it is essential for any business to come up with appropriate checks on the 

unnecessary production and manufacturing of these food products.  

 

A comprehensive analysis of the results that have been presented here have also 

indicated the fact that mishandling of the food products is another critical issue. As per 

the opinions of Yoobic (2021), mishandling of food items can lead to spoiling of the 

food and can also render it inedible. This can lead to severe food losses to significantly 

impact the levels of social and economic implications associated with same. It can 

also result in a higher environmental issue that must be largely curtailed. Therefore, it 

becomes critical for the retailers to come up with an appropriate understanding of the 

demand situations. However, changes in customer buying behaviour can pose a 

serious threat to any such aspect. Without an appropriate demand forecasting, 

expiration of food might not be able to be managed. This can significantly reduce the 

chances of any kind of food waste management within the region. Therefore, the onus 

is upon the retailers to understand the demand and manufacture the products as per 

the demand to regulate the supply and ensure betterment. 

 

Throughout the desk research, data were imported into the Microsoft Power BI tool for 

analysis, a total of three food categories and eleven food subcategories (Table 6.1) 
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was formed by the researcher from secondary data extracted from the core FMC 

systems for 202 retailers. The retailers where split into Retailer A, Retailer B, Retailer 

C and Retailer D and ranked based on the number of stores allocated to each retailer 

and the overall size of the retailer seen in Table 6.2. The correlation between the 

retailers is clear, the larger the retailer the more frozen and chilled food waste is 

generated.  Based on the findings in Figure 6.1, chicken, vegetable and dairy, 

respectively, are the most commonly generated frozen and chilled food waste. In 

partial agreement with these results, a study conducted by the CSIR (2021) reported 

that vegetables, fish, milk (dairy) and meat were most commonly generated frozen 

and chilled food waste. In terms of the present study, the researcher identified that the 

FMC under study had one of the largest ranges of chicken products and, hence, why 

the meat category and subcategory chicken showed the highest waste generated, at 

84%. The vegetable category is in line with the study down by the CSIR (2021), with 

the FMC generating 71.27% of the food waste from this category. The FMC does not 

supply or produce milk, but they do manufacturer and supply butter, which was the 

highest chilled food waste generated at 57.63%. 

 

The COVID-19 pandemic has had a significant impact on the food industry, particularly 

in terms of food waste. Upon detailed analysis, findings indicate that during the 

COVID-19 pandemic there was significant impacts on various aspects of the food 

supply chain, including meat, dairy and vegetable sectors, as highlighted in Figure 6.2, 

Figure 6.3, and Figure 6.4. Lockdowns, travel restrictions, and labour shortages 

disrupted the supply chain, making it challenging to move food products from farms 

and processing facilities to consumers (Amicarelli et al., 2021). This resulted in 

produce being left unharvested or unsold, leading to waste in the vegetable sector. In 

addition, restaurants, cafeterias, and other food service establishments were closed 

or reduced their operations due to lockdown and restrictions. This led to decreased 

demand for perishable products like meat, dairy, and vegetables, resulting in surpluses 

that could not easily be redirected to other markets (Bancal & Ray, 2022).  

 

Likewise, iinternational trade disruptions impacted the movement of goods across 

borders. Some countries faced export restrictions or struggled with importing 

agricultural products, leading to oversupply in domestic markets and an increase in 

potential waste.  One type of food that was affected was chilled foods such as butter. 
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The pandemic caused a decrease in demand for these products due to changes in 

consumer behaviour and restrictions on hospitality businesses (Bancal & Ray, 2022). 

Thus, on the one hand, chilled food waste during COVID-19 can be compared to pre-

pandemic times as it is still a significant issue, mostly due to overproduction and 

expiration dates but more recently, such waste is due to reduced demand and 

logistical challenges (Zhao et al., 2022). On the other hand, there are also differences 

between pre-pandemic chilled food waste and current chilled food waste. During the 

COVID-19 epidemic in South Africa, there was an increase in home cooking which led 

to an increase in demand for certain types of chilled foods such as butter. However, 

this increased demand has not been enough to offset the decrease in demand from 

hospitality businesses. Overall, while there are similarities between pre-pandemic and 

current chilled food waste issues, there are also notable differences that have arisen 

due to changes in consumer behaviour and restrictions on businesses during the 

covid-19 epidemic (Borghesi & Morone, 2022). 

 

The study was also able to narrow down the main reasons for the frozen and chilled 

food waste generation, which was based on the frozen foods return or disposed of by 

the FMC, as seen in Table 6.3. In interviews with one store manager from each retailer, 

it was determined that the largest retailer had the highest packing defects and expired 

products (Retailer A). However, in comparing the two medium retailers, one was 

highlighted for store damages (Retailer B) and other for packaging defects (Retailer 

C). Packaging defects and store damages contributed most to food waste with Retailer 

D, a smaller retailer. The store managers did state that they have an issue with expired 

products, and from the returns data, the expired products are mainly within the dairy 

category with butter and cheese returned due to product date expiry on a shelf or 

delivery in short-dated stock (product close to expiring). 

 

As a result, and based on the study findings, the FMC set out standards within the 

retailer to ensure best practices for shelf health. Photographs were taken to indicate 

examples of shelf health best practice. It was found that 75% of stores does not adhere 

to best practice, particularly in the larger and medium retailers. Conversation with retail 

store managers as to following best practice or not indicated absence of capacity as 

well as thermal abuse from the ongoing load-shedding in KwaZulu-Natal and South 

Africa (De Lange, 2022). Retailers are now calling into the FMC call centre and logging 
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thermal abuse, fridge and freezer breakdowns from January 2022 to November 2022. 

This now allows the FMC to be proactive and move the frozen and chilled products 

before they thaw out or get spoilt due to the increased temperatures. 

 

The consequences of frozen and chilled waste generation involve environmental and 

economic impacts (Al-Rumaihi et al., 2020).  This is particularly the case when the 

disposal of food waste contributes to landfill pollution, as these waste items degrade 

in landfills to release methane, a potent greenhouse gas that significantly contributes 

to climate change (Buzby, 2022). In addition, food waste represents a direct financial 

loss for consumers, retailers, and producers. Discarded food equates to wasted 

money spent on production, transportation, and storage. With these findings it can be 

concluded that inadequate cold and chilling storage can results in frozen and chilled 

food waste. Addressing the issue of frozen and chilled food waste requires a 

combination of efforts across the entire food supply chain, from producers to 

consumers, as well as policy changes, public awareness campaigns, and 

technological innovations to improve storage and distribution processes (WRI, 2019). 

 

A recent study conducted by Gillespie et al., (2023), who indicated around 88 million 

tons of food waste is generated each year in the EU alone. Food spoiled during 

distribution is part of this waste. To minimize this spoilage, it is most important to 

maintain the cold chain during transportation of perishable foods such as meat, fruits 

and vegetables. Unfortunately, frozen food is often wasted in large quantities when 

unpredictable failures occur in the refrigeration components of a transport vehicle 

(Gillespie et al., 2023).  From qualitative findings, 89% of respondents agreed that 

improper temperature is an issue that results in food waste generation. It has helped 

in understanding that if the temperature at the loading bays is not adequately 

controlled, this can expose chilled and frozen food products to unfavourable conditions 

during the loading and unloading process. For example, if the loading bay is not 

properly sealed or insulated, the outside ambient temperature could affect the 

products, leading to temperature fluctuations and potential spoilage (James et al., 

2019). 

 

Respondent’s answers were in agreement with answers from FMC employees 

regarding the importance of temperature control for frozen and chilled food. Rapid 
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temperature changes can cause condensation on the packaging, leading to moisture 

build-up and potential damage to the products (Karakas, 2021). In addition, if products 

are left at loading bays for extended periods, they might experience temperature 

changes, resulting in compromised quality and reduced shelf life. If the temperature at 

the loading bays is not adequately controlled, it can expose chilled and frozen food 

products to unfavourable conditions during the loading and unloading process. For 

example, if the loading bay is not properly sealed or insulated, the ambient 

temperature outside could affect the products, leading to temperature fluctuations and 

potential spoilage (Heng & House, 2022). If the temperature is not kept within the 

advised range, it can hasten deterioration, cause texture to deteriorate, and cause 

flavour to disappear, rendering the products unfit for sale or consumption (Adeniran & 

Shakantu, 2022). 

 

This explained the reasoning behind the high packaging defects seen in Figure 6.5. 

With the packaging being damaged through condensation, cardboard boxes used for 

packaging were later prone to damage when handled by the customer or 

merchandiser. Sub-optimal temperature levels at various stages of the supply and 

value chain can have a cascading effect on the quality and safety of chilled and frozen 

foods, leading to waste generation (Alamri et al., 2021). Cold rooms are designed to 

maintain specific temperature and humidity levels to preserve the freshness of 

products, but if the product is kept at the loading bay for a longer period, damage starts 

at the loading bays. If cold rooms have inadequate insulation, faulty refrigeration 

systems, or poor temperature monitoring, the internal environment can fluctuate 

beyond the desired temperature range (Ndraha et al., 2018). During transportation, 

haulage vehicles must maintain consistent and appropriate temperatures to prevent 

temperature abuse. Inadequate temperature control during transit can lead to 

temperature spikes or drops, causing damage to the frozen or chilled foods. Likewise, 

uneven airflow or poor packaging arrangement can result in uneven temperature 

distribution within the cargo, leading to certain areas of the load being exposed to 

temperature abuse (GCCA, 2022). Display freezers and fridges in retail stores are 

crucial for maintaining the quality and safety of chilled and frozen foods. Thus, 

incorrect temperature settings in display cases can lead to a number of detrimental 

changes: thawing and refreezing of products, causing texture degradation, moisture 
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loss, and loss of flavour, while condensation on packaging affecting product quality 

and can potentially promote microbial growth (Nenwell, 2021). 

 

Implications arise with waste management challenges whereby frozen and chilled 

waste requires specialized disposal methods due to the need to maintain low 

temperatures to prevent spoilage and odour. Chilled and frozen foods exposed to 

temperature fluctuations or improper storage conditions will degrade faster, leading to 

a shorter shelf life and potentially reaching their expiration dates before being 

consumed (Ndraha et al., 2020). Retailers, distributors, and manufacturers may need 

to discard compromised products, resulting in financial losses and increased waste 

generation. Consumers expect high-quality chilled and frozen foods. When products 

have degraded due to temperature-related issues, can lead to dissatisfaction and 

decreased consumer trust in the brand and retailer (Conradie et al., 2018). This can 

complicate waste management processes. It is essential to establish strict 

temperature control measures, implement monitoring systems, provide training to 

personnel, and adopt technologies like real-time temperature monitoring and data 

logging throughout the supply chain (Gie, 2022). Proper communication between all 

stakeholders involved in the handling and transportation of chilled and frozen foods is 

also critical to ensure that temperature-sensitive products maintain their quality and 

safety (Centobelli et al., 2020). 

 

7.2.2. Consumer buying patterns, over-ordering, and overstocking. 

With the qualitative findings in the present study, it is clear that 85% of respondents 

agree that buying patterns change often. Unpredictable consumer buying patterns can 

make it challenging to accurately forecast demand and so retailers or suppliers may 

find it difficult order sufficient quantities of chilled and frozen food products, resulting 

in stock-outs. Conversely, if they overestimate demand, they may order excessive 

quantities, leading to waste when the products remain unsold or expire. It is true that 

consumers' preferences are always changing, this also means that supply and 

demand is fluctuating, which contributes somewhat to food waste. A study conducted 

by Aschemann-Witzel et al. (2015) indicated that to successfully reduce consumer-

related food waste, it is necessary to fully understand the factors that influence 

consumer perception and behaviour towards food waste. Research results show that 



 Classification: Public 

consumers' motivation to avoid food waste, sourcing, and food handling skills, as well 

as trade-offs between priorities have a significant influence on behaviour (Aschemann-

Witzel et al., 2015). Unpredictable consumer buying patterns can make it challenging 

to accurately forecast demand (Barrera & Hertel, 2021). It is essential to note here that 

the responses that have been presented here have indicated clearly that there is a 

need for better understanding of consumer demands to regulate the supply-demand 

scenarios (Berjan et al. 2022). 

 

The response received from the sales manager explained that overstocking and over-

ordering is done to keep the customer happy by ensuring that the shelves are always 

full. It is the responsibility of the store to always ensure that when a promotion is 

advertised, there is sufficient stock on the shelves and back-up (Le Borgne et al., 

2018). With overstocking, there is a need to improve measures particularly as 

increased sales of a product may occur in some months compared to other months.  

However, without accurate predictions, ordering of the product is simply maintained 

(Ovezmyradov, 2022). This response relates to one of the shelf health policies seen 

in Table 6.5 to always have full shelves in retail outlets. The researcher also captured 

photos of stores with acceptable and non-acceptable shelf health practices, as seen 

in Table 6.6. 

 

When retailers or distributors anticipate higher demand for chilled and frozen foods 

due to seasonal trends, promotions, or special events, they may over-order or over-

stock to ensure they have sufficient supply to meet potential demand spikes (Zanoni 

& Zavanella, 2012). This can be a reaction to unpredictable shifts in consumer buying 

patterns or an attempt to prevent stock outs, which can lead to missed sales 

opportunities. Chilled and frozen foods generally have limited shelf lives compared to 

non-perishable goods. This is because the cold storage only slows down degradation 

processes but doesn't stop them entirely (Valášková et al., 2021). Over-ordering and 

over-stocking can lead to products remaining as inventory items for extended periods, 

especially if demand doesn't meet inflated expectations. This increases the likelihood 

of products reaching their expiry dates before being sold or prolonged storage due to 

over-ordering can expose these products to temperature variations, leading to quality 

deterioration (Weber et al., 2011). 

 



 Classification: Public 

Food quality deterioration happens as chilled and frozen foods are highly sensitive to 

temperature fluctuations. For frozen foods, thawing and refreezing can cause texture 

changes and moisture loss, affecting taste and overall appeal (İlkin et al., 2023). 

Chilled foods can lose their freshness and may develop off-flavours and odours. When 

chilled and frozen foods approach their expiration dates or suffer from quality 

degradation, retailers and distributors may need to discard these products to maintain 

quality standards and ensure consumer safety. It is important that customers and 

employees understand date labelling to help avoid quality degradation (Wikurendra et 

al., 2022). Consumers often purchase more perishable items than they can consume 

before they expire. Misunderstanding of date labels (such as "best before" vs. "use 

by" dates) can also lead to unnecessary discarding of still-edible food. Over-ordering 

and over-stocking can tie up valuable resources in excess inventory. If products go 

unsold and have to be discarded, it results in financial losses for retailers and 

distributors (Ntobaki et al., 2022).  

 

Addressing data analysis and forecasting by utilising historical sales data and 

advanced analytics to identify trends and patterns in consumer behaviour can assist 

in making more accurate predictions about future demand (Falatouri et al., 2022).  This 

is facilitated by using demand forecasting models that take into account various factors 

such as seasonality, promotions, economic conditions, and external events. 

Consumers also lack the awareness of the environmental and economic impacts of 

food waste, which can contribute to careless disposal habits (Al-Obadi et al., 2022). 

Fostering closer collaboration and communication between retailers, distributors, and 

suppliers may ensure a more accurate understanding of demand and supply dynamics 

(Benavides et al., 2012). The most common causes of perishable food waste at retail 

are overstocking, consumer behaviour, quality control, and improper product handling 

(Buisman et al., 2019). With 92% of respondents from the qualitative findings 

supportive of this statement, and whereby a retailer store manager stated that there is 

a problem that retailers tend to overstock because they want to meet consumer 

demands, or they have some promotions and assume they will make money so they 

will order a lot of stock but not sell. Then stock at such retailers may exceed their expiry 

date or be damaged be returned to the FMC (Falatouri et al., 2022). 
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Poor inventory and poor stock visibility are also regarded as major issues that tend to 

impact the performance of frozen food waste management (Costello et al., 2016). 

There is a major issue that has been noted pertaining to poor inventory and poor stock 

visibility, which have had major impacts as well (Weber & Herrlein, 2012). The study 

has effectively pointed out the same and there is a clear understanding of the area as 

well. These retailers overstock not by choice but to ensure product on the shelf for the 

consumer. However, this can lead to expired products in store that are not sold (Salam 

et al. 2022). Therefore, it is clear that overstocking is a recurrent issue in the KZN 

region. Nevertheless, this is also causing a greater rise in the overall domain of frozen 

food waste, which is impacting these businesses negatively again (Mladenov et al. 

2022). Therefore, the use of the appropriate food items here is a major concern and 

overstocking is leading to a greater rise in food waste, which must be seen as a critical 

concern overall. 

 

7.2.3. Inventory management and reporting 

A study by Riesenegger & Hübner, 2022, revealed that poor inventory management 

leads to overstocking and understocking, both of which can be detrimental to the 

business and its operations. Inventory management is crucial for all businesses as it 

impacts costs and customer satisfaction, among other factors. The qualitative data 

also concurred with this statement with 89% of respondents agreeing that poor 

inventory management does result in food waste generation. There is a clear lack of 

manpower to manage this area, which can be seen as a critical issue here. This can 

lead to severe gaps, which must be mitigated for better results in this direction. The 

management of frozen food waste, as per Rogerson (2021), is largely dependent on 

the critical aspect of inventory management and control. 

 

Stock rotation is an essential shelf health element, and as indicated in Table 6.2, the 

FIFO principle dictates that the oldest products should be sold or used first to prevent 

items from expiring or becoming unusable (Jedermann et al., 2014). Ignoring this 

principle can result in older products being pushed to the back of storage areas and 

forgotten. As a result, newer items are placed in front, and older items may end up 

expiring before they are used or sold (Rawat, 2023). Images seen in Table 6.6 shows 

the effect of stock rotation being ignored by poor upkeep of inventory. 
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With limited sales data analysis, the FMC cannot adjust their orders based on actual 

demand patterns. This can lead to over ordering or under ordering, both of which can 

contribute to frozen and chilled food waste. Investing in inventory management 

software that allows for real-time tracking and reporting of inventory levels and 

implementation of proper storage practices and adhere to recommended temperature 

and storage conditions can mitigate the food waste generation (Tally Solutions, 2022). 

Organization storage areas to ensure that older items are easily accessible and visible. 

Training of staff on proper inventory management practices, including FIFO, and 

emphasize the importance of minimizing food waste (Atnafu & Balda, 2018). 

 

The cold chain must be maintained to preserve the quality and safety of chilled and 

frozen foods. Inadequate checks and balances can compromise cold chain integrity.  

Lack of visibility can occur at multiple stages of the supply chain, including production, 

transportation, storage, and retail. Research done by Sibanda et al. (2020) pointed out 

that weak implementation of internal audit policies and controls make it difficult for 

oversight committees to detect unethical supply chain management practices in a 

timely manner, or unfair, unequal, opaque, non-competitive, and unprofitable practices 

leading to increased waste of frozen and chilled food (Sibanda et al., 2020). Without 

effective monitoring and reporting systems, it is challenging to track progress, identify 

trends, and assess the impact of the policy on reducing food waste (Närvänen et al., 

2020). Between the manufacturer and the retailer, separate operations are available. 

Since there is a lack of observation about how the product is performing in stores, this 

is aggravating (Farounbi & Ngqwala, 2020). 

 

The study has pointed out the fact that the manufacturer and the retailer may operate 

separately, and this practice is aggravated if these entities cannot observe how the 

product is performing in stores. Unfortunately, the accuracy of data is never 

guaranteed particularly regarding what the retailers put in the store - and is visible to 

them - but not what is necessarily leaving the store (Teuteburg, 2020). While retailers 

do not have a system, they do have Microsoft Excel to manage inventory. There are 

many problems faced with these stores using MS Excel spreadsheet since everyone 

will download at different times so the supply and sale numbers may not correspond 

(Cotter, 2023). A Microsoft Power BI model was set up with five financial years of data 

by the researcher (as seen in Appendix M).  This was created to see the frozen and 
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chilled food waste by retailer. This is still in the development phase but does provide 

more visibility of the frozen and chilled food in store. This instrument will allow real 

time reporting which can be viewed via the mobile or tablet application (Bansa & 

Upadhyay, 2017). Without proper checks and balances, problems such as 

temperature fluctuations, mishandling, delays, and product damages may go 

unnoticed (Gie, 2022). As Centobelli et al. (2021) suggest, the use of an appropriate 

tracking of the key aspects associated with these products is clearly one of the most 

important areas that must be considered as it can help in gaining better insights into 

the overall areas of sales of products. Nevertheless, the use of the correct tracking 

systems here can be beneficial by ensuring a better understanding of the sales, 

stocking requirements and in the management of waste generation. As mentioned 

above, there is a clear issue pertaining to overstocking and poor inventory 

management systems, which can pose severe threats to the overall waste 

management aspect (Karakas, 2021). 

 

The theoretical framework of Triple Bottom Line shows that food manufacturers need 

to understand the impact of food wastage on society and environment (Bahraini, 

2021). The inadequate systems can lead to excess ordering, being unable to manage 

inventory during seasonal shifts in demand. Not adjusting inventory levels accordingly 

can lead to surpluses or shortages. A regular review of inventory levels and adjustment 

in orders is possible that is based on actual sales data and demand patterns and 

implementation of the first-in, first-out (FIFO) principles for rotation of inventory 

(Rawat, 2023). Investing in the correct reporting tools such as Microsoft Power BI, 

Systems Applications and Products (SAP) in data processing and salesforce can all 

assist in monitoring and checking stock balances (Bansa & Upadhyay, 2017). 

 

7.2.4. Inadequate generation, transmission, and distribution of electric power 

An article published by Averda, 2023 stated that in case of load shedding, frozen food 

may thaw and refrigerated food may heat up. Small retail stores without backup 

generators will experience more food loss after a power outage. Frozen foods that 

have been thawed should be purchased and consumed immediately afterwards, but 

often these foods are not purchased. The same situation also occurs with restaurants 

and bakeries that are not equipped with backup power systems. Foods that are in the 
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middle of cooking or require a complete cycle in the oven, such as bread, are often 

damaged by power outages. These foods cannot be reheated or recooked when the 

power is restored, so bakers and chefs have no choice but to throw them away 

(Averda, 2022). From the qualitative findings, 85% of respondents agreed that 

electricity rationing, or load-shedding results in frozen and chilled food waste 

generation. The poor distribution of electricity is a real issue and must be considered 

important. The temperatures in KZN are extremely hot at times and therefore, with no 

electricity, there is a clear crisis of refrigeration, which can cause severe concerns as 

well (Nzima et al. 2020). Power outages are causing problems for businesses and our 

company is no exception. Whenever there is no electricity, it causes issues because 

things like food and items can get spoiled or broken. Sometimes, the retailer might use 

this as an excuse to throw away food and make us pay more. They won't put in 

generators or take care of their refrigerators. In particular in our industry, load shedding 

has become a major problem. The stores anticipate issues every time there is load 

shedding since it causes a lot of damaged goods and food to spoil (Matei et al. 2021) 

 

One of the respondents emphasised stock that is recalled to the company as damaged 

because of thermal abuse as being a significant ongoing issue leading to economic 

loss for the FMC. This is because when the power is off, and if there is not enough 

back-up power, the products are exposed to warmer temperatures (De Lange, 2022). 

In KZN there can be some very hot days so such exposure to increased temperatures 

can lead to contamination and wastage of frozen food (USDA, 2020). Energy issues 

and loadshedding were highlighted as a major issue and the study clearly indicated 

an increase in loadshedding and a concomitant rise in food wastage. Besides, it was 

indicated that food wastage cannot be minimised if appropriate temperature control is 

not initiated. In this regard, there is a need to understand that without an appropriate 

energy scenario, there is a high chance that temperature regulation will be flawed, 

which can be seen as an area of deep concern (De Lange, 2022). 

 

Regarding refrigeration and freezing, load shedding can disrupt their operation, 

causing the temperature inside these appliances to rise. This can lead to spoilage and 

potential food safety concerns, especially for perishable items like dairy products, 

meats, and other frozen and chilled products (Ho & Hoosen, 2023). This also results 

in damage to the fridge or freezer mechanism and replacements are required. 
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Although it has only recently being tracked, the FMC from January 2022 requested 

that fridge or freezer failure be communicated, as indicated in Figure 6.6. This is 

growing month-on-month with a more fridge and freezer breakdowns occurring daily. 

Refrigeration and cold storage are crucial for preserving the quality and safety of 

chilled and frozen foods. Electricity rationing can lead to interruptions in power supply, 

causing refrigeration systems to shut down or operate inefficiently (Marshall, 2022).  

 

Extended periods of power outage can create conditions that promote the growth of 

spoilage microorganisms and pathogens within refrigerated environments. Increased 

temperatures can accelerate microbial activity, leading to more rapid spoilage of 

chilled and frozen foods and posing health risks if such food is consumed (Larsen et 

al., 2014). The FMC affected by electricity rationing incurs financial losses due to 

waste, as well as increased costs related to backup power solutions, such as 

generators. Increased operational costs can contribute to higher product prices, 

affecting consumers and overall economic efficiency (Khonjelwayo & Nthakheni, 

2021). To mitigate this ongoing problem, additional cost is faced by investing in back-

up power supplies such as generators or uninterrupted power supply (UPS) systems 

that help in maintaining essential appliances like refrigerators and freezers during 

power outages.  In addition, thermal insulation materials help to keep refrigerators and 

freezers colder for longer periods during load shedding (Taylor, 2022).  

 

7.2.5. Supplier packaging defects and pathogen contamination Rejection 

A study conducted by Raak et al. (2017), who stated that packaging can add date 

labels to provide information about palatability, but higher food prices in society are 

still needed to increase consumer acceptance of suboptimal foods. Packaging defects 

can lead to microbial spoilage, physical damage, chemical damage or sensory 

changes to frozen and refrigerated foods (Ganeson et al., 2023). However, only 83% 

respondents from the qualitative data analysis saw this to be a significant issue. An 

employee of the FMC stated that packaging defects can also happen when the 

customer handles the products roughly in stores (Soma, 2022).  

 

Packaging defects contribute towards the highest amount of frozen and chilled waste 

produced by the FMC seen in Figure 6.5. With poor packaging, store damage can take 
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place resulting from the movement of products into and out of the store. Store damage 

is ranked second to contributing to frozen and chilled food waste, as seen in Figure 

6.5. Packaging defects can allow moisture to infiltrate, leading to the formation of ice 

crystals on frozen foods or moisture accumulation on chilled products (Kasza et al., 

2022). This can result in texture changes, loss of flavour, and overall quality 

degradation. Packaging defects can expose products to contaminants, including 

microorganisms or foreign substances, which can lead to spoilage or safety concerns. 

Contaminated products may need to be discarded to ensure consumer safety (Raak 

et al., 2017a). Proper packaging is crucial for maintaining the quality and safety of 

perishable products, such as frozen and chilled foods. Packaging defects can lead to 

various issues that result in increased waste. Packaging defects can compromise the 

insulation and integrity of the packaging, leading to temperature fluctuations during 

transportation and storage. In the case of frozen and chilled foods, temperature control 

is critical to prevent spoilage and maintain quality (WRAP, 2013).  

 

If the packaging fails to provide adequate insulation, the products may thaw or 

experience temperature variations that negatively impact their safety and freshness. 

To mitigate frozen and chilled food waste resulting from supplier packaging defects, 

supply chain stakeholders can increase supplier communication by establishing clear 

communication with suppliers about packaging requirements and expectations to 

ensure that packaging is of high quality and suitable for maintaining product integrity 

(Mladenov et al. 2022). Implementation of stringent quality control measures to inspect 

incoming shipments for packaging defects before products reach retailers or 

consumers. Indigenous packaging is always good, but products of other 

manufacturers have often been found to be prone to such issues (van der Werf et al. 

2020). Packaging defects, such as leaks or breaches, can allow air, moisture, or 

contaminants to enter the packaging, compromising the quality and safety of the 

frozen and chilled food items. This can lead to spoilage, microbial growth, and 

accelerated deterioration of the products, resulting in waste (Ribeiro et al. 2022). Air, 

moisture, or pollutants can enter the packaging due to flaws in the packaging, such as 

leaks or breaches, endangering the quality and safety of the frozen and chilled food 

products. This may cause waste due to product spoiling, microbial development, and 

hastened deterioration (Mladenov et al. 2022). 
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A study by Kasza et al. (2022) indicated that food safety is important for every food 

handling facility and is closely related to food nutrition. Many factors can make food 

unsuitable for human consumption. The obvious concerns about food hazards are 

mainly microorganisms, pesticide residues, chemicals and allergens. The study by 

Morya et al. (2020) reported that food poisoning caused by pathogenic 

microorganisms can be avoided by using safety measures such as personal care and 

hygiene. Therefore, individual efforts in hygiene, government legislation and safety 

rules in handling certain food tissues are recommended.  

 

With 86% of respondents from the qualitative data findings agreeing that food is 

rejected for safety reasons. In the case of contaminated frozen and chilled food 

products, they are rejected for food safety reasons by manufacturers, distributors, or 

retailers to prevent their consumption (Larsen et al., 2014). Thus, this can occur at 

various points in the supply chain, including during production, transportation, or at 

distribution centres. Rejected products are typically removed from the market to 

prevent potential health risks, leading to waste (Chauhan et al., 2021). Rejected 

products may need to be isolated or quarantined to prevent them from entering the 

market. This is done to avoid potential health risks to consumers or risk damage the 

brand's reputation and consumer trust. Rejected products are typically removed from 

the market to prevent potential health risks, leading to waste (Heng & House, 2022). 

This ensures that only safe products reach consumers, but it also results in waste 

when contaminated items are removed from the supply chain (Chauhan, 2020).  

 

In cases where frozen and chilled food products are identified as part of a food safety 

recall due to pathogen contamination, they are typically recalled from the market and 

disposed of to prevent consumer illnesses. Recalls can occur due to identified 

contamination risks during production, packaging, or distribution, resulting in 

significant waste. During testing or inspection, frozen and refrigerated food products 

are frequently rejected for food safety reasons if they are found to be contaminated 

with pathogens or other dangerous micro-organisms (Nzima et al. 2020). This may 

happen during numerous stages of the supply chain, such as manufacturing, shipping, 

or at distribution facilities. Waste results from the removal of rejected products from 

the market to avoid potential health problems. In order to mitigate potential liability and 

reputational risks, companies in the supply chain may err on the side of caution and 
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reject frozen and chilled food items if there are concerns about pathogen 

contamination. While this approach prioritizes consumer safety, it can lead to the 

disposal of otherwise usable products and contribute to waste (Barrera & Hertel, 

2021). There is multiple implication when food is rejected to avoid the risk of 

contamination spread. When a batch of frozen or chilled food products is found to be 

contaminated with pathogens, there's a risk that the contamination might spread to 

nearby products during transportation or storage (Onyeaka et al., 2024).  

 

To mitigate this risk, entire batches or shipments might be rejected and discarded, 

even if only a portion of the products is affected. Retailers or distributors might reject 

shipments from suppliers if they suspect or confirm that the products are contaminated 

(Lobdell, 2023). This can lead to the return or disposal of large quantities of products, 

resulting in waste. To minimize frozen and chilled food waste resulting from rejection 

for food safety reasons, supply chain stakeholders can consider the following 

strategies: (1) implementing rigorous quality control measures throughout the supply 

chain to identify potential contamination issues early, and (2) prevent contaminated 

products from entering the market; (3) educate employees about proper hygiene 

practices, temperature control, and food safety protocols to minimize the risk of 

contamination during handling and storage and, (4) regularly testing and monitoring 

products for pathogens and other contaminants to identify issues before they escalate. 

 

Consumers often have high visual expectations for food products. If a frozen or chilled 

product doesn't meet their aesthetic standards, they might avoid purchasing it, leading 

to food being left on the shelves or eventually being discarded. Consumers often 

associate certain product appearance with freshness and quality. If a frozen or chilled 

product looks discoloured, freezer-burned, or slightly damaged, consumers might 

assume it's not safe to eat, even if it's perfectly fine (Kasza et al., 2022; Morya et al., 

2020). With 84% of respondents agreeing to this statement from the qualitative data 

findings, which a store manager stating that food that doesn't appear appetizing must 

be thrown away because if it doesn't look fresh or isn't fresh, it will be bad for business 

and cost these stores their clients (Morya, 2020). Therefore, they just abide by the 

established business and legal guidelines. Frozen and chilled foods might have minor 

cosmetic imperfections like discoloration, uneven shape, or minor blemishes 

(Alegbeleye et al., 2022). These imperfections do not necessarily indicate spoilage or 
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a decline in quality, but consumers will not buy a product with imperfections. 

Organizations strictly adhere to the prescribed business and legal protocols (Matei et 

al. 2021). Retailers and food service establishments frequently uphold particular 

aesthetic criteria for the presentation of their merchandise. Despite a product's 

complete safety and edibility, it may be excluded if it fails to meet these aesthetic 

criteria (Farounbi & Ngqwala, 2020). 

 

Retailers often prioritize products with uniform shapes, colours, and sizes, as these 

are more appealing to consumers. There are implications such as products that don't 

meet these aesthetic standards might be deemed less desirable and rejected, even if 

they are perfectly edible (Alegbeleye et al., 2022). Retailers often prioritize visually 

attractive displays to attract customers. Products that don't meet the desired 

appearance criteria might not be displayed prominently, leading to lower sales and 

potentially resulting in their removal and waste. To alleviate this, educating consumers 

that appearance deviations do not necessarily indicate lower quality or safety can help 

shift consumer preferences and reduce the emphasis on cosmetic perfection 

(Kapteyn, 2018). In addition, it would then be useful to explore opportunities to sell 

appearance-differentiated products in secondary markets, such as bulk sales, 

processing for food ingredients, or partnerships with food processors. In addition, 

consideration should be given to donating products with minor cosmetic imperfections 

to food banks or charitable organizations to minimize waste. Implementation of 

marketing strategies that highlight the value of imperfect but edible products 

emphasises the reduction of food waste. Labelling products with minor cosmetic 

imperfections as being safe to eat encourages consumers to make informed choices 

(Kazaz et al., 2023).  

 

7.3. The socio-economic and environmental impacts of frozen and chilled 

food waste in the supply chain. 

The generation of food waste can have significant socio-economic and environmental 

consequences. Xue et al. (2017) argue that the extent of food waste generation is 

influenced by critical drivers that have been identified. These drivers highlight the 

major impacts of food waste generation, particularly in relation to food insecurity and 
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social inequalities. The consequences of food waste generation include an increased 

risk of malnutrition, poor hygiene, and sanitation, which can negatively affect the 

overall health and well-being of communities. Additionally, certain segments of society 

may not have access to an adequate food supply, leading to further social inequalities 

and food insecurity within the region. Therefore, the socio-economic impact of food 

waste generation is substantial. Furthermore, as highlighted by Yoobic (2021), the 

generation of a large amount of food waste can have a significant impact on inflation 

and hinder the country's GDP growth. The economy incurs high costs due to food 

waste, which can limit GDP growth and overall output. Moreover, the lack of an 

appropriate food supply can lead to inflation and an increase in food prices. These 

social and economic aspects have far-reaching consequences for society. 

 

7.3.1. Food Insecurity and malnutrition 

A study by Chakona and Shackleton (2019) indicated that while food is wasted, there 

are people around the world who lack access to sufficient, safe, and nutritious food. 

Food waste exacerbates food insecurity by diverting resources away from those who 

need it most. Reducing food waste can contribute to addressing food insecurity and 

ensuring that available resources are used effectively. By reducing food waste, more 

food resources can be directed toward addressing malnutrition and improving the 

nutritional status of populations, particularly in underserved areas (Berry, 2020; 

Chakona & Shackleton, 2019).  

 

From the qualitative data (interviews), it is seen that 83% of respondents agreed with 

this statement as well. There are significant socio-economic impacts of food wastage 

as well, which were highlighted in the study (Strotmann et al., 2022). There is a critical 

need to understand the fact that frozen food tends to lose their overall purity if they are 

thrown away unused and therefore, they become unusable, which can be a cause of 

severe concern overall. Many people are unaware that a considerable amount of food 

is wasted, oblivious to the reality that there are individuals who do not have access to 

adequate nourishment. Despite the disposal of food, homeless individuals resort to 

rummaging through garbage in search of sustenance. However, this practice exposes 

them to the consumption of spoiled food, ultimately leading to health issues (Karakas, 

2021). Conversely, the misallocation of resources in the production of food that 
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ultimately goes to waste obstructs the availability of nutritious sustenance for those 

who require it (Chauhan et al., 2021). 

 

Frozen and chilled food waste is often a result of inefficiencies and overconsumption 

in wealthier regions. Meanwhile, many vulnerable communities face limited access to 

nutritious food due to financial constraints - this highlights and perpetuates social 

inequalities, where resources are misallocated, and certain groups lack basic access 

to sustenance (Karakas, 2021). In addition, improperly managed food waste can lead 

to poor hygiene and sanitation conditions, attracting pests and creating environments 

where diseases can thrive. This has a direct impact on public health, especially in 

areas with inadequate waste management systems (Abubakar et al., 2022).  

 

Frozen food waste is a major issue that has significant economic, environmental, and 

social impacts. It is estimated that around one-third of all food produced globally is 

wasted, with frozen food being a significant contributor to this problem (Seberini, 

2020). Investigating the economic, environmental, and social impacts of frozen food 

waste can help us understand the severity of this issue and take necessary steps to 

address it. The FMC has joined the international “10x20x30 initiative” which is an 

initiative launched by Champions 12.3 to bring together 10 of the world's largest food 

retailers and suppliers, each partnering with 20 of their key suppliers to halve food loss 

and waste by 2030 (RCL Foods, 2022). Champions 12.3 is a high-level, voluntary 

coalition of leaders from government, business, international organisations, research 

institutions and civil society, aiming to inspire ambition, mobilize action and drive 

progress towards SDG 12.3 goal by 2030 accelerate (UN, 2019). The FMC is 

committed to focusing on identifying food waste causes in the supply chain. 

 

From an environmental perspective, frozen food waste contributes to greenhouse gas 

emissions as it decomposes in landfills. This not only harms the environment but also 

exacerbates climate change. Additionally, producing and transporting frozen foods 

requires energy expenditure and resources which further contribute to environmental 

degradation (Buzby, 2022). The environmental impacts determined in this study were 

based on estimates from the US EPA (2015), and it is seen that the butter and chicken 

sub-categories are indeed the leading contributors to the frozen and chilled waste. 

Due to the large amounts of frozen and chilled food waste in 2020 and 2021, a spike 
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in CO2 and CH4 emissions was seen in those years, as illustrated in Figure 6.12.  The 

correlation of the GHG gas emissions to food waste gives a clear indication that as 

food waste increases, the GHG emissions also increases (Buzby, 2022). Socially, 

frozen food waste exacerbates issues related to hunger and poverty. Millions of people 

around the world go hungry every day while perfectly good food is being thrown away. 

Food waste reduces the overall availability of food in the market, which can lead to 

increased prices for consumers. When food prices rise, individuals and families with 

limited financial means may struggle to afford enough food to meet their basic needs. 

This lack of access to affordable and nutritious food contributes to food insecurity and 

malnutrition, particularly among vulnerable populations such as children and the 

elderly. Therefore, investigating the economic, environmental, and social impacts of 

frozen food waste is crucial in addressing this issue. We must take action by reducing 

our own consumption of frozen foods where possible and advocating for better policies 

that promote sustainable practices in the production and distribution of these products 

(Action Against Hunger, 2022). Overall, reducing the consumption of frozen food can 

lead to a reduction in food waste by minimizing over-purchasing, improving meal 

planning, reducing storage issues, promoting fresh options, decreasing dependency 

on packaged foods, and encouraging sustainable practices.  

 

The wastage of nutrient-rich foods contributes to malnutrition, impacting the health 

and well-being of individuals who lack access to a diverse and balanced diet. Food 

waste disproportionately affects marginalized communities, perpetuating social 

inequalities in access to food and resources. Wasted food represents lost economic 

opportunities for farmers, producers, retailers, and other stakeholders, potentially 

leading to job losses and financial instability (Agostoni et al., 2023). The resources 

invested in producing, processing, transporting, and distributing frozen and chilled 

food are wasted when products are discarded, leading to economic losses across the 

supply chain (Albizzati et al., 2019). Unsustainable food systems are less resilient to 

environmental changes and can undermine the long-term viability of agricultural and 

food-related industries. Environmental impacts such as decomposing food waste in 

landfills generates methane, a potent greenhouse gas that contributes to global 

warming and climate change (Abubakar et al., 2022). However, according to Heng 

and House (2022), the current state of the environment is experiencing significant 

effects that raise concerns. It is crucial to consider specific areas that have a 
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substantial and influential impact. When frozen and chilled food waste is discarded in 

landfills, it undergoes anaerobic decomposition in an environment deprived of oxygen. 

This decomposition process results in the production of methane, a potent greenhouse 

gas that has a much greater impact on global warming potential than carbon dioxide. 

The emission of methane contributes to climate change and worsens environmental 

issues (Barrera & Hertel, 2021). 

 

Producing, processing, and transporting food requires vast amounts of resources such 

as land, water, energy, and nutrients. When food is wasted, these resources are 

squandered (Raak et al., 2017a). Food production and distribution involve energy-

intensive processes. Wasted food represents wasted energy, contributing to increased 

energy consumption and associated environmental impacts. Agriculture accounts for 

a significant portion of global freshwater use. Wasted food means unnecessary water 

consumption and can worsen water scarcity issues. Expansion of agricultural land to 

compensate for food waste can lead to land use change, impacting natural 

ecosystems and biodiversity (Ingrao et al., 2023). The wastage of nutrient-rich foods 

leads to a loss of organic matter and nutrients that could have been returned to the 

soil through composting. Improper disposal of food waste can result in nutrient runoff 

into water bodies, leading to water pollution and eutrophication. Addressing frozen and 

chilled food waste requires a holistic approach that considers both the socio-economic 

and environmental impacts (WWF, 2017). This includes reducing waste at the source, 

improving supply chain efficiency, implementing proper waste management practices, 

and raising awareness among stakeholders and consumers about the consequences 

of food waste. 

 

Frozen and chilled chicken food and also butter waste that goes to landfill generates 

high levels of CO2 and CH4, as seen in Table 6.8.  In landfills, organic waste, such as 

food scraps, undergo decomposition in the absence of oxygen, a process called 

anaerobic decomposition. This process differs from aerobic decomposition, which 

occurs when organic matter breaks down in the presence of oxygen (Mondal et al., 

2023). When chicken and butter, which contain organic materials, are discarded in a 

landfill, they become part of the organic waste stream. Over time, these organic 

materials break down as microorganisms break down the complex molecules into 

simpler compounds. One of the by-products of anaerobic decomposition is methane 
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gas (CH4). Methane is a potent greenhouse gas with a significantly higher global 

warming potential compared to carbon dioxide (McArthur, 2021). In the oxygen-

deprived environment of a landfill, certain microorganisms produce methane as they 

break down organic matter. Carbon dioxide (CO2) is another by-product of the 

decomposition process, resulting from the breakdown of carbon-containing molecules 

in the organic waste (Du Plessis, 2020).  While carbon dioxide is also a greenhouse 

gas, its impact on global warming is generally considered to be lower than that of 

methane.  

 

As organic materials decompose in a landfill, liquid by-products called leachate are 

generated. Leachate is a mixture of water, organic compounds, and other chemicals 

that can further contribute to environmental pollution if not properly managed 

(Moodley, 2017). The by-products in correlation to frozen and chilled food waste is 

seen in Figure 6.12. The release of methane and carbon dioxide gases from landfills 

contributes to global warming and climate change by trapping heat in the atmosphere. 

Methane, in particular, has a much higher warming potential over a shorter timescale 

compared to carbon dioxide, making it a significant contributor to short-term climate 

impacts (Bruggers, 2021). 

 

There is a range of implications linked to social issues, exacerbating food insecurity, 

social inequalities, malnutrition, poor hygiene, and other challenges. Food insecurity 

is highlighted as the number one factor, representing a lost opportunity to provide 

nourishment to those in need (Berry, 2020). When edible food is discarded, it could 

have been directed to individuals or communities facing food insecurity (Chakona & 

Shackleton, 2019). The waste of frozen and chilled foods further limits access to 

nutritious options, especially for vulnerable populations. Social inequalities 

disproportionately affect marginalized communities and populations with limited 

resources (Al-Obadi et al., 2022). The inability to afford or access fresh and nutritious 

food exacerbates existing social inequalities. The resources invested in producing, 

processing, packaging, and transporting frozen and chilled foods are wasted when 

these products are discarded. This inefficiency contributes to economic losses in the 

food supply chain (FAO, 2013). Frozen and chilled food waste generates a significant 

environmental footprint in terms of land use, water consumption, energy usage, and 
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greenhouse gas emissions. This exacerbates environmental challenges that affect 

disadvantaged communities the most (Hannah, 2019). 

 

To address these social issues related to frozen and chilled food waste, concerted 

efforts are needed, such as raising awareness about the impacts of food waste on 

food security, nutrition, and social inequalities. Educate consumers, businesses, and 

policymakers about ways to minimize waste (United Nations Environmental Program, 

2022). Implement systems to donate excess frozen and chilled food to organizations 

that can distribute it to vulnerable populations. Develop and implement technologies 

that improve food traceability, shelf-life extension, and efficient supply chain 

management to minimize waste. By addressing frozen and chilled food waste within a 

broader social context, we can work towards a more equitable, sustainable, and food-

secure future (Goossens et al., 2019). 

 

7.3.2. GDP, inflation and food price hike 

Recent study by Buthelezi (2023) reported that efforts to minimize frozen and chilled 

food waste can contribute to a more resilient and sustainable economy by optimizing 

resource use, improving supply chain efficiency, reducing costs, and ensuring 

equitable access to food. Collaborative actions involving governments, businesses, 

and consumers can play a crucial role in achieving these economic benefits (Buthelezi, 

2023). Food is often wasted throughout the supply chain, with an estimated 35% loss 

generated at the consumer level. As a result, household food waste makes up a 

significant portion of the total waste generated throughout the food supply chain. 

However, these wastes vary considerably between developed and developing 

countries. Results from 44 countries at different income levels, the impact of legislation 

and economic incentives on food waste generation showed that well-defined 

regulations, policies, and strategies are more effective than financial measures in 

reducing food waste generation (Chalak et al., 2016). As many as 93% of respondents 

agreed to this statement from the qualitative data that there is a noted rise in the overall 

inflation levels associated with any organisation. The present study pointed out that 

without appropriate food security, there is a minimal chance that the overall food 

wastage can be stopped, contribute to a rise in inflation, and limit the purchasing power 

of customers (Berry, 2020). Food security plays a crucial role in reducing food waste 
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by improving access to food, promoting efficient consumption habits, supporting food 

recovery programs, investing in infrastructure, and raising awareness about the 

importance of reducing waste. By addressing underlying issues of access, 

affordability, and distribution, food security initiatives contribute to efforts to create a 

more sustainable and equitable food system. 

 

 These are all factors that can cause issues for food companies, particularly those that 

overproduce to lead to an even greater wastage of food altogether. In the KZN region, 

there is a well-documented issue of inflation, which also serves as evidence of a 

noticeable decrease in affordability (Rogerson, 2021). Food waste, on the other hand, 

results in the squandering of valuable resources such as raw materials, labour, energy, 

and capital investment. When food is discarded, the full value of these resources 

remains unrealized, thereby exerting a detrimental impact on a nation's GDP. This 

phenomenon highlights inefficiencies within the production and distribution processes, 

ultimately leading to economic losses (Bahraini, 2021). Moreover, it exacerbates the 

disparity between various socio-economic groups and undermines endeavours aimed 

at achieving a fair distribution of resources (Rogerson, 2021). 

 

In South Africa, food waste occurs at multiple points along the food supply chain and 

the costliest food waste occurs during food distribution with a loss of R19.6 billion, 

followed by processing and packaging with a loss of R15.6 billion, and agricultural 

production with a loss of 12.5 billion Rand (DEFF & CSIR, 2021). Economic impacts 

have been increasing year on year based on the 5-year financial data. During the 

COVID-19 pandemic, the meat category with subcategory chicken was most effected. 

Years 2020 and 2021 saw the highest financial losses within the FMC. When the 

researcher also found that this type is pattern is present post the COVID-19 pandemic, 

as highlighted in Figure 6.12. This was also reported in research done by Oelofse and 

Nahman (2013) and Oelofse and Nahman (2019). The meat category is the number 

one contributor to high frozen and chilled food waste and costs, as seen in Figure 6.9.   

 

7.3.3. Greenhouse gas emissions 

Impacts were quantified for ten categories of environmental impacts, ranging from 

global warming to water depletion, including indirect effects on land-use change driven 
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by land-use demand. Food waste, especially when it can be avoided, leads to 

significant resource loss and environmental impact due to the many processes 

involved in the life cycle (Tonini et al., 2018). A study by Buzby (2022) indicated that 

the link between food loss and waste and climate change is increasingly important, as 

is the link between climate change and agricultural and supply chain resilience. We 

are seeing more and more extreme weather events disrupt the resilience of both the 

agriculture industry and supply chains. From the qualitative data, 79% of respondents 

agreed to this statement whereby adverse implications of food wastage impact the 

environment.  Food wastage can lead to massive issues pertaining to environmental 

sustainability, which is clearly one of the key reasons for the generation of appropriate 

food waste management frameworks (Kohli et al., 2024). 

 

As can be seen in Figure 6.11, for KwaZulu-Natal, are GHG emissions growing when 

there is an increase in frozen and chilled food waste. Furthermore, if frozen and chilled 

waste is not disposed of correctly, this can also lead to environmental damage and an 

increase in GHG emissions (Buzby, 2022). The current process at the FMC is to place 

all frozen and chilled food waste into plastic bags, as seen in Figure 6.7. This is not 

ideal since the waste products are not separated into categories (Hannah, 2019). 

When frozen and chilled food waste is disposed of in landfills, it undergoes anaerobic 

decomposition due to the lack of oxygen in the landfill environment. Methane has a 

much higher heat-trapping capacity compared to carbon dioxide over a short period 

(20 years), making it a significant contributor to short-term global warming (McArthur, 

2021). Although methane dissipates more quickly than carbon dioxide, its immediate 

impact on warming is significant. Over a 100-year timescale, methane is about 28-36 

times more effective at trapping heat than carbon dioxide. Greenhouse gases, 

including methane, trap heat in the Earth's atmosphere, leading to global warming and 

climate change (McArthur, 2021). Climate change results in altered weather patterns, 

more frequent and severe weather events, rising sea levels, and disruptions to 

ecosystems and biodiversity. The emission of greenhouse gases contributes to 

environmental degradation, impacting air quality, water resources, and soil health 

(Agostoni et al., 2023). Emissions from food waste contribute to the overall 

atmospheric carbon dioxide and methane levels, overwhelming the Earth's natural 

carbon sinks like forests and oceans. The production, transportation, and disposal of 
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food waste consume resources such as water, energy, and land. This further 

contributes to environmental strain (Mortillaro, 2023). 

 

To mitigate the environmental impact of frozen and chilled food waste disposal, 

several strategies can be adopted to minimize food waste at the source by better 

inventory management, proper storage, and consumer education (Oelofse & Nahman, 

2013). Diverting food waste from landfills by composting it not only reduces GHG but 

produces nutrient-rich soil amendments. Capturing methane emissions from food 

waste through anaerobic digestion, is a process that converts organic waste into 

biogas and nutrient-rich digestate (Avicenna et al., 2015). Creating waste-to-energy 

conversions, allows some facilities to use food waste as a source of renewable energy 

through incineration or anaerobic digestion, reducing greenhouse gas emissions and 

producing energy (Kiran et al., 2014). 

 

7.3.4. Sustainability Goals  

According to Zanoni and Zavanella (2012), efficiently upholding sustainability goals in 

frozen and chilled food manufacturing involves a commitment to ongoing 

improvement, innovation, collaboration with stakeholders, and a genuine dedication to 

reducing the environmental footprint of the entire production process. From the 

qualitative data, 68% of respondents agree to this statement. The frozen and chilled 

food sector has adopted practices to reduce waste, optimize resource use, and 

minimize energy consumption in their manufacturing processes. The FMC releases 

yearly sustainability reports to provide information on how the business is tracking 

progress towards meeting set goals (Jere et al., 2021). This is also shared on the 

internet to assist other stakeholders who are trying to find ways to increase 

sustainability. There is ongoing research and innovation aimed at developing more 

sustainable packaging materials, processing methods, and distribution practices 

(Fobbe & Hilletofth, 2021). The organisations are doing their best to uphold 

sustainability goals. The sustainability achievement, include installation of solar panels 

and switching to renewable sources of energy (Damiani et al. 2021). This includes 

optimizing refrigeration systems, using energy-efficient equipment, and adopting 

energy management strategies to minimize energy consumption (Salam et al. 2022). 
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This helps minimize waste generation and reduces the environmental impact of 

packaging throughout the supply chain (Nzima et al. 2020). 

 

It is crucial to have food manufacturing sustainability goals efficiently upheld in the 

frozen and chilled food processing and manufacturing sector. Sustainability in food 

manufacturing encompasses a range of practices and initiatives that aim to minimize 

the environmental, social, and economic impacts of the industry (Abubakar et al., 

2022). The frozen and chilled food processing sector consumes significant energy, 

water, and other resources. Ensuring that sustainability goals are met helps reduce 

the sector's carbon footprint, minimize resource depletion, and limit pollution.  

Understanding the environmental impact of various stages in the supply chain 

identifies opportunities for improvement by optimizing energy and water usage, 

reducing waste, and implementing technologies that enhance process efficiency 

(United Nations, 2022). By prioritizing sustainability in frozen and chilled food 

processing and manufacturing, the industry can contribute to a more environmentally 

responsible, socially equitable, and economically viable food system (Adams et al., 

2021). 

 

7.4. Consumer perceptions on chilled and frozen food waste generation in 

relation to their buying habits and patterns 

Results in Figure 4.15 indicated mean values below (M= 3.4) were interpreted as the 

level of agreement that consumers were not satisfied with the quality of frozen and 

chilled products that they buy from the supply and value chain of the FMC. Mean 

values above M=3.4 were interpreted as indicating that respondents were satisfied 

with products they buy.   

 

7.4.1. Shelf-life standards and Expiry dates 

Food Shelf Life and Its Importance for Consumers (2023) conducted a survey 

indicating that shelf-life determination is an integral part of a manufacturer's food safety 

management system. As part of regular evaluation of these systems, the manufacturer 

confirms the shelf life. This is especially important when modifying products, 

production sites, or production equipment (Ntobaki et al., 2022). From the qualitative 
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data, some consumers experienced problems that changed their buying patterns while 

74% of consumers were happy with the shelf health standards of frozen and chilled 

foods in the stores.  

 

Consumers often associate fresh and aesthetically pleasing food appearance with 

higher quality. If consumers perceive that chilled and frozen foods with minor 

imperfections are of lower quality, they might be less likely to purchase these items, 

thereby contributing to waste generation (Zhang et al., 2022). Consumers may prefer 

foods with excessive packaging, assuming it indicates higher quality or better 

preservation. This preference can lead to increased waste when unnecessary 

packaging is discarded. Accurate and transparent labelling is crucial. Customers want 

to know the accurate expiration dates, storage instructions, and any relevant nutritional 

information. Proper labelling helps customers make informed choices and avoid 

consuming expired or improperly stored products (DeLong & Grebitus, 2016). A wide 

variety of frozen and chilled food products, including different types of dairy, meat, and 

vegetables, contributes to customer satisfaction. If the retail outlet consistently stocks 

a diverse range of options, customers are more likely to find products that suit their 

preferences and dietary needs. The retail outlet's responsiveness to customer 

feedback and concerns also plays a role in customer satisfaction (Maziriri et al., 2021). 

If the outlet actively listens to customer opinions and takes actions to address any 

issues or concerns, it can enhance customer trust and satisfaction. Adherence to local 

and national food safety and quality regulations is imperative. Customers are likely to 

be more satisfied if they perceive the retail outlet as being compliant with relevant food 

safety standards (Kasza et al., 2022). As per the ideas of Karakas (2021), ensuring 

appropriate quality of the overall frozen foods and other food items is an essential 

requirement from the perspectives of the customers. 

 

An article by P. F. Group (2022) indicated that frozen and chilled food are becoming 

more popular because of convenience. These foods take less time to prepare, 

significantly reduce waste, and always come with proper nutritional information. From 

the qualitative data, there are 72% of respondents that are happy with the frozen and 

chilled food purchase from the stores. One consumer response was “yeah - I prefer 

frozen over fresh cause it can be kept longer”, in line with the study conducted by P. 

F. Group (2022). This is seen in the retailer ranking in Figure 6.16, where most 
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customers prefer the larger retailers since there is more variety of products. The larger 

retailers have more capacity in fridges and freezers to maintain more stock which is 

pleasing to the customer. It is also seen that the higher income earners prefer the 

larger to medium retailer more often, as seen in Table 6.9. Although there is 

awareness that fresh foods from the garden have greater nutrition, frozen meals still 

have nutrients - frozen facilitates life, which is a critical area (Ribeiro et al. 2022). 

 

The freezing and chilling processes help preserve the freshness and quality of 

products, allowing consumers to keep items in their homes for longer periods without 

worrying about spoilage. Frozen and chilled foods allow consumers to enjoy seasonal 

products year-round (James & James, 2014). Fruits and vegetables, for instance, can 

be frozen at their peak ripeness and enjoyed out of season. Properly frozen and chilled 

products are less prone to bacterial growth and contamination, promoting food safety 

(Falatouri et al., 2022). As consumer demand for frozen and chilled foods continues 

to grow, it's essential for the industry to balance this demand with sustainable practices 

that minimize waste, energy consumption, and environmental impact. Educating 

consumers about responsible consumption, proper storage, and reducing food waste 

can further enhance the positive impacts of frozen and chilled foods on convenience 

and sustainability (Zamuz et al., 2021). 

 

According to research by Maziriri et al. (2021), consumers have a positive outlook 

when they purchase products from a larger well-known retailer. From the qualitative 

data, only 64% of the consumers agreed that the retailer sold fresh, non-expired frozen 

and chilled foods. This can help in facilitating betterment for the customers and can 

enhance the overall domain of ease of use of these food products (Mladenov et al. 

2022). The consumer survey conducted was based on an FMC business partners and 

managers feedback during the semi-formal interview. These questions were random 

consumer questions to gauge the perceptions of the consumers on frozen and chilled 

food waste. Retailer A, one of the largest retailers in South Africa, had consumers 

earning an average R10 000 per month or more. Fruits and vegetables were 

highlighted as being thrown away more often, which is in line with a study done by 

Gustavsson et al. (2012), where 17% of food waste involved fruits and vegetables in 

the distribution phase. Consumer buying behaviours are driven by product type, price, 

place, and promotion as seen in literature Table 2.5. As Millennials drive demand for 
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frozen foods, one of the main reasons behind their preference is convenience. 

Consumers are also seen shop twice a month instead of daily. Selling fresh and non-

expired frozen and chilled foods, especially dairy, meat, and vegetable products, is 

generally important for customer satisfaction, trust, and safety. It's in the best interest 

of a retail outlet to uphold these standards to maintain a positive reputation and ensure 

the well-being of its customers (Shoup, 2022). Selling expired foods can result in legal 

and regulatory issues, potentially leading to fines or other penalties. Thus, selling food 

products within their shelf life is essential for complying with food safety regulations. A 

retail outlet that adheres to these regulations demonstrates a commitment to quality 

and safety (Le Borgne et al., 2018). 

 

7.4.2. Discounts 

A study conducted by Buisman et al. (2019), indicated that it is important to note that 

not all discounted products are spoiled or of lower quality. Many products that are 

nearing their expiry dates are still perfectly safe to consume and retain good quality. 

Retailers usually follow guidelines and standards to determine the safety and quality 

of products before discounting those food products. Food manufacturers may also give 

away or sell certain products that are near to their expiry date, or have expired 

(Stephan, 2021). Some of these different foods can also be sold at a discount at 

surplus grocers, food rescue stores, or other inexpensive stores (Chen et al., 2020). 

Customers should exercise their judgment and consider factors such as the product's 

appearance, packaging integrity, and smell when purchasing discounted items. 

Additionally, being aware of the date of expiry and proper storage conditions at home 

is crucial to ensure the safety and enjoyment of the purchased products (Sung et al., 

2023). This has to be done to try and avoid food waste, so these stores lower the 

prices to get it sold before we waste (Rogerson, 2021). 

 

The qualitative data showed that 86% of respondents were in agreement that 

discounts in frozen and chilled food products are a result of them being spoilt or closer 

to the date of expiry. Discounts have been found to be a major area when it comes to 

food wastage, as it can lead to a higher wastage of food, as organisations attempt to 

clear their stocks at lower prices to mitigate any chance of loss that might be incurred 

(Buisman et al., 2019). Discounts on frozen and chilled food products, particularly 
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dairy, meat, and vegetable products, can indeed be a result of them approaching their 

date of expiry or becoming less visually appealing due to spoilage (Buisman et al., 

2019). These discounts are often offered by retailers to incentivize consumers to 

purchase these products before they become unsellable. Many discounted items are 

still perfectly edible and nutritious but might not meet the visual or shelf-life 

expectations of some consumers (Le Borgne et al., 2018). However, consumers 

should exercise caution and consider factors such as the product's appearance, smell, 

and overall condition before making a purchase. Consumers need to be educated and 

need to understand the difference between "use by," "sell by," and "best before" dates 

to make informed decisions about product freshness (Institute of Food Technologists 

(IFT), 2015). Once purchased, store discounted items according to recommended 

storage instructions to maintain their quality. And mainly if the product is close to its 

expiration date, plan to use it promptly to avoid food waste (Marshall, 2022). 

 

Frozen and chilled food waste is often the result of conflicting goals such as 

convenience, taste, and money saving. Consumer food waste behaviour is determined 

by motivation (including attitudes, awareness, and social norms regarding food waste), 

opportunity (including time availability, access to technology, and the quality and 

quantity of food) and ability (skills and knowledge) the consumer decides to control or 

change behaviour related to food waste (Ntobaki et al., 2022). Phasha et al. (2020) 

attributed food waste in South Africa to a cultural aspect of South Africans buying food 

in bulk, and this was confirmed by one of the participants who stated that he would 

like to have more than enough food in his household. Young et al. (2017) found that 

leading retail brands have left the issue of food waste control to consumers because 

the government failed to engage in enabling a strong sustainable business strategy to 

reduce the impact of food waste. The results of this study were aligned to this 

observation, as the participants contributed to the fact that the retailers and the 

government should take responsibility for educating consumers about the impact of 

food waste, given the current insufficient information available (Qaddo, 2019). 

 

The mean value was a low 2.5, with only 50% of consumers checking the expiring on 

the products purchased. By not checking the expiring date on chilled and frozen foods, 

it can result in contamination and waste food that requires disposal.  Expiry dates 

provide crucial information about the recommended timeframe for consuming or using 
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a product before it may become unsafe or lose its intended quality (Stephan, 2021). 

Retailers often discount products approaching their expiry dates. By checking these 

dates, consumers can make informed decisions about purchasing discounted items 

and using them promptly (Institute of Food Technologists (IFT), 2015). Consumers 

should plan their shopping and meal preparation based on expiry dates to ensure you 

consume products within their recommended timeframe. Disposing of products that 

have passed their expiry dates to prevent potential health risks (Hall-Phillips & Shah, 

2017). 

 

Research suggests that customers should always check the expiration date on the 

food and use the first in, first out (FIFO) method to store and rotate products. This 

applies to frozen, refrigerated, and dry storage items (Orbiteers, 2014). Consumers 

who trust the retail outlet and believe it consistently sells fresh products might be less 

likely to check expiry dates. In a busy shopping environment, consumers might not 

have the time to thoroughly inspect each product's expiry date (Stephan, 2021). Some 

cconsumers who are familiar with the shelf life of certain products and their typical 

consumption patterns might not feel the need to check expiry dates as frequently. If 

the packaging design effectively highlights expiry dates, consumers are more likely to 

notice them and take them into consideration (Nicosia et al., 2022). In cases of impulse 

purchases or quick shopping trips, consumers might overlook expiry dates. The extent 

to which consumers check expiry dates varies based on a complex interplay of these 

factors. Retail outlets play a role in encouraging awareness of food safety by providing 

clear and accurate labelling, maintaining consistent product quality, and educating 

consumers about the importance of checking expiry dates for their well-being (United 

Nations Environmental Program, 2022). 

 

Consumers tend to over-shop during promotions due to the psychological effects of 

sales and discounts but aim to use up food before discarding food. In a general 

conversation with a customer in store, the researcher recorded the following response 

with regards to promotions, “The feeling of getting a good deal or saving money can 

be very enticing.” This can lead to consumers to buy more than they need (Le Borgne 

et al., 2018). Retailers take advantage of this by offering limited time promotions and 

creating a sense of urgency. This can lead consumers to make impulsive purchases 

without considering whether they actually need the item. Retailers often use tactics 
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such as bundling products together or offering free gifts with purchase to encourage 

consumers to spend more than they originally intended (Thakker, 2018). 

 

7.5. Critical analysis of the national policy and regulation framework on frozen 

and chilled food waste management in the food retail sector and make 

policy recommendations for sustainable food waste management in the 

supply and value chain. 

7.5.1. The national food waste management policy framework is highly commended 

with opportunities for growth. 

A study by Närvänen et al. (2020), indicated that the national food waste management 

policy framework is being commended for its effectiveness in regulating waste 

management, especially when it comes to frozen and chilled foods. A well-designed 

and well-implemented policy framework is essential for addressing food waste and its 

associated environmental, social, and economic impacts.  

The qualitative data showed that 88% of respondents were in agreement that the 

national food waste management’s policy framework is highly commended for its 

strengths. A policy marker within the FMC stated, “The policy has been around for a 

while and it has to have some strength to have brought us this far, it does not directly 

help with frozen food, but it does give us guidelines”. An effective policy framework 

should have clear and comprehensive guidelines and regulations specifically tailored 

to frozen and chilled foods. These guidelines should cover aspects such as storage, 

transportation, handling, and disposal of these foods to minimize waste generation 

(Sheahan & Barrett, 2017). This is seen in the current policy which we follow. Although 

it is meant for food waste, we still apply the same principle to frozen and chilled food 

waste. Thus, these guidelines, even though indirect, they can benefit and facilitate an 

improvement in outcomes within this domain (Chauhan et al., 2021). Engaging various 

stakeholders, such as government agencies, food industry players, NGOs, and 

consumers, is essential for the success of any food waste management policy. 

Collaboration promotes knowledge sharing, innovation, and collective responsibility in 

tackling food waste challenges (Heng & House, 2022). 
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As noted in Table 6.11, there are four policies that the FMC follows and has an ISO 

14001 certification in place. The policy is focused on food waste in general and not on 

frozen and chilled food waste. The FMC is part of the Food Loss and Waste Voluntary 

Agreement (VA), and a key benefit of using such an approach is that changes can be 

implemented more quickly and flexibly compared to command-and-control 

interventions (CGCSA, 2020). Efficient coordination within the supply chain is 

essential to minimize waste. Policies that promote collaboration and communication 

among producers, suppliers, distributors, retailers, and consumers can help reduce 

overstocking and ensure timely delivery of goods (Soosay, 2023). Educating 

consumers about the proper storage, handling, and use of frozen and chilled foods 

can significantly reduce waste. The policy framework should include public awareness 

campaigns that provide practical tips on minimizing waste at the consumer level 

(Ceanu, 2023). The policy framework might have provisions that specifically address 

the challenges posed by frozen and chilled food waste. This recognition of the unique 

nature of these products demonstrates a comprehensive and tailored approach to 

waste management (Fattibene et al., 2020). The policy might encourage collaboration 

between different stakeholders, including producers, retailers, consumers, and waste 

management facilities, to collectively address the challenges of frozen and chilled food 

waste. 

 

Cooper (2021) stated that the framework might not offer sufficient incentives for 

businesses and individuals to actively participate in food waste reduction efforts. 

Incentives can play a crucial role in driving positive behaviour change. The framework 

might lack clear guidelines, definitions, and standards for managing frozen and chilled 

food waste. This ambiguity can lead to inconsistent interpretations and 

implementations across stakeholders (Närvänen et al., 2020). From the qualitative 

data findings, 74% of respondents agreed that the national food waste management 

policy has weaknesses and flaws. The policy should outline proper storage and 

handling protocols for frozen and chilled foods to prevent spoilage, preserve quality, 

and extend shelf life. This could include temperature requirements, packaging 

guidelines, and best practices for retailers, distributors, and consumers (Goossens et 

al., 2019). Also, a strong policy framework should emphasize the maintenance of the 

cold chain, which ensures that frozen and chilled foods are consistently stored and 

transported at the right temperatures (Chauhan et al., 2021). This prevents spoilage 
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and extends the shelf life of these foods. Currently, the waste management plan within 

the FMC is only reviewed once a year. 

 

The policy lacks specific guidelines and regulations tailored to the unique challenges 

posed by frozen and chilled food waste. This can result in ineffective waste 

management strategies for these products. The lack of coordination and collaboration 

among stakeholders, including producers, retailers, and waste management facilities, 

can hinder effective waste reduction efforts (Oelofse, et al., 2021). The condemnation 

of the National Food Waste Management Policy framework for its weaknesses in 

regulating frozen and chilled food waste management suggests that there are 

significant shortcomings that need to be addressed. These weaknesses may hinder 

efforts to reduce waste, ensure food safety, and promote sustainability in the context 

of perishable products (Ariyani & Ririh, 2020). Addressing these flaws would likely 

require policy revisions, increased collaboration, better resource allocation, and a 

more comprehensive approach to waste management. There are programs in place 

to inform staff about waste management strategies, but this is limited to staff in the 

SHEQ. As part of the ISO 14001 continual improvement process, there should be 

continuous improvement programs in place (Hudson et al., 2019). The policy 

framework should be adaptable to changes in technology, consumption patterns, and 

market dynamics. Flexibility allows the policy to remain relevant and effective over 

time (Fattibene et al., 2020).  

 

In South Africa, the issue of food waste is addressed within the broader context of 

waste management and environmental sustainability. Some key aspects of the policy 

and governance framework include the National Environmental Management: Waste 

Act (2008).  It emphasizes waste minimization, separation of waste at source, and the 

establishment of waste management plans. The DEFF is responsible for 

environmental matters in South Africa, including waste management. They oversee 

the implementation of policies and regulations related to waste management and may 

play a role in addressing food waste (United Nations Environmental Program, 2022). 

While there might not be a specific policy focused solely on food waste, South Africa 

has taken steps to address the issue. This could involve partnerships with NGOs, 

businesses, and international organizations to promote awareness, education, and 

sustainable practices. 
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Also, in reference to part of the findings (iii) the national food waste management policy 

framework has great opportunities for growth in the efficient regulation of waste 

management especially frozen and chilled foods (M=4.3), Cooper (2021) stated that 

the National Food Waste Management Policy framework has great opportunities by 

fostering stronger collaboration among government agencies, industry stakeholders, 

non-governmental organizations, and communities. By working together, a more 

comprehensive approach to waste management can be achieved (Cooper, 2021). 

From the qualitative data, 86% of respondents agreed that there were growth 

opportunities within the policy framework, particularly in efficiency because it 

addresses the root causes of food waste and encourages collaboration between 

stakeholders.  However, people need to understand and know this policy and there is 

a need to embrace and promote technological advancements in cold chain 

management, food preservation, and waste reduction. Improved sensors, monitoring 

systems, and data analytics can help optimize temperature control, reduce spoilage, 

and minimize waste. Developments include introducing incentives for businesses that 

implement innovative waste reduction strategies, such as donating excess food, 

adopting circular economy practices, or investing in energy-efficient cold storage 

solutions (Nutrition, 2020). 

 

Specific guidelines are part of opportunities for growth of the policy framework as these 

could address the unique challenges posed by frozen and chilled food waste. This 

targeted approach can lead to more effective waste management strategies for chilled 

and frozen food products (Cattaneo et al., 2021). Promoting greater coordination and 

collaboration among stakeholders, including producers, retailers, and waste 

management facilities, can result in more successful waste reduction efforts. The 

opportunities for growth in the national food waste management policy framework 

suggest that with strategic enhancements and improvements, the policy can become 

a powerful tool in addressing the challenges of waste management for frozen and 

chilled foods (Närvänen et al., 2019). By capitalizing on these opportunities, the policy 

can contribute to reducing waste, promoting food safety, and fostering a more 

sustainable approach to managing perishable products (Sharma & Joshi, 2019).  

 

By having consistent data, policymakers can identify trends, assess the effectiveness 

of interventions, and make informed decisions. As a result, decisions can be made to 
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encourage entrepreneurs to invest in research and infrastructure and develop 

businesses that focus on repurposing surplus frozen and chilled foods, such as 

creating value-added products or bioenergy through anaerobic digestion (Avicenna et 

al., 2015). This approach not only reduces waste but also contributes to renewable 

energy production. In addition, behavioural scientists may better understand 

consumer behaviours and attitudes towards food waste and develop tailored 

interventions based on psychological insights that can lead to more effective 

communication and behaviour change (Le Borgne et al., 2018). By seizing these 

growth opportunities, the National Food Waste Management Policy framework can 

evolve into a more dynamic and effective tool for regulating waste management, 

especially for frozen and chilled foods. 

 

7.5.2. The national food waste management policy framework is highly condemned 

with potential threats 

A study done by Wikurendra et al. (2022) who stated that food waste is a major 

challenge that threatens our food system as well as our natural and economic 

resources. This is especially true for food that is wasted in the consumption stages of 

the food supply chain due to the resources used to produce the final product. There is 

a great opportunity to prevent and manage food waste throughout the food supply 

chain, but especially in FSC's consumption phase through behaviour change, 

education, and awareness. From the qualitative data, only 72% of respondents agreed 

to the potential threats to the national food waste management policy. As there is 

insufficient political commitment to prioritize food waste reduction, the policy 

framework might not receive adequate resources, support, or enforcement 

mechanisms (Wikurendra et al., 2022). This can lead to weak implementation and limit 

its impact. Insufficient budget allocation can impede the implementation of waste 

reduction initiatives, such as public awareness campaigns, research, infrastructure 

development, and monitoring systems indirectly leading to an increase in frozen and 

chilled food waste (Food Forward SA, 2023). 

 

Sometimes different jurisdictions or agencies have conflicting regulations or policies 

related to food waste management, and this can create confusion, inefficiencies, and 

hinder cross-sector collaboration. Industries involved in the production, distribution, 
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and sale of frozen and chilled foods might resist changes that increase costs or disrupt 

established practices, potentially slowing down policy implementation (Ramukhwatho 

et al., 2016). Failure to involve key stakeholders, such as food producers, retailers, 

and consumers, in the policy development process can lead to unrealistic regulations 

and lack of buy-in, hampering effective implementation. Without accurate and 

consistent data on food waste generation, it becomes challenging to measure 

progress, identify trends, and evaluate the impact of interventions. Limited access to 

or adoption of technology for cold chain management, data tracking, and waste 

reduction can hinder the implementation of modern, efficient solutions (GCCA, 2022). 

If policy measures prioritize short-term economic gains over long-term sustainability, 

waste reduction efforts might take a backseat to immediate business interests. Shifts 

in consumer preferences toward convenience foods or products with shorter shelf lives 

can challenge waste reduction efforts. Bureaucratic complexities, slow decision-

making processes, and resistance to change within government agencies can delay 

policy development and implementation. Economic downturns, supply chain 

disruptions, or natural disasters can impact food distribution and waste management, 

potentially leading to increased waste (Aragie et al., 2018). 

 

To mitigate these threats, it's essential to conduct comprehensive stakeholder 

engagement, build robust data collection systems, ensure cross-sector collaboration, 

and prioritize education and communication. Addressing potential threats head-on will 

help create a more resilient and adaptable food waste management policy framework 

that can navigate challenges and deliver sustainable results. There have implications 

when policymakers and government officials do not prioritize food waste reduction, the 

policy framework might not receive the necessary support, resources, and attention 

for effective implementation (Wikurendra et al., 2022). Opposition or reluctance from 

stakeholders, such as businesses, producers, and retailers, can impede the adoption 

of waste reduction practices outlined in the policy. If consumers, businesses, and other 

stakeholders are unaware of the importance of food waste reduction and the policy's 

objectives, it might be challenging to gain their cooperation (Nwangwu, 2016). 

Addressing these threats requires proactive measures such as building broad 

awareness and support for food waste reduction through education campaigns, 

ensuring proper allocation of resources and funding and establishing strong 

enforcement mechanisms and penalties for non-compliance (United Nations 
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Environmental Program, 2022). According to the theoretical framework of this study, 

the stakeholders associated with food wastage are the food producer, consumers, 

suppliers, the environment and profit (Bautista, 2020). A large number of South 

Africans are suffering from hunger and inadequate nutrition, and excess food is being 

thrown away. Equal distribution of foods is required to meet the demand for food by 

all people without wasting foods (Helmold, 2022). Producers can consider catering the 

excessively produced foods to marginalised and poor people before those foods reach 

their expiry dates (Stephan, 2021). It will be a philanthropic approach for them and 

improve their ESG performance. Sustainable food production is required to avoid food 

wastage (Zamuz et al., 2021). 

 

7.5.3. The national food waste management policy framework compares better to 

other regional under-developed and developed countries. 

A study by Fattibene et al. (2020), indicated that open-air dumping and open burning 

are the final disposal and waste treatment systems practiced mainly in low-income 

countries. The main impacts are due to poor waste management in developing 

countries, focusing on environmental pollution and social issues. The performance of 

the informal sector in developing cities is also examined, with an emphasis on the main 

health risks from waste collection. The qualitative data findings show that 74% 

respondents agreed that developed countries have a better food waste management 

policy framework. Developed countries framework includes measures to prevent food 

waste at all stages of the supply chain, including production, distribution, and 

consumption (Hodges et al., 2011). This approach is more holistic than many other 

policies that only focus on one stage of the supply chain.  

 

There is a long way to go before we get to the level of developed countries particularly 

regarding the amount of corruption we have in South Africa. Developed countries 

generally have better infrastructure for cold chain management, waste collection, and 

disposal. This infrastructure can support more efficient regulation of waste 

management for frozen and chilled foods (van der Werf & Gilliland, 2017). 

 

Developed countries often have greater access to advanced technologies, which can 

enhance monitoring, tracking, and waste reduction efforts along the supply chain while 
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underdeveloped countries lack the necessary infrastructure for efficient cold chain 

management and waste disposal, making waste management more challenging 

(Hodges et al., 2011). Financial limitations restrict investments in waste reduction 

technologies and initiatives with our country. Higher levels of education and 

awareness in developed countries can lead to better consumer understanding of food 

waste issues and more responsible food consumption practices (Mak et al., 2020). 

Developed countries may have the resources to enforce regulations effectively and 

invest in comprehensive waste reduction programs. Cultural norms and practices can 

influence food consumption habits, potentially leading to different levels of food waste 

generation in underdeveloped countries (Monterrosa et al., 2020). Underdeveloped 

countries might be more focused on addressing immediate issues such as food 

security and basic infrastructure, which could impact the prioritization of food waste 

reduction. Efforts are made to raise public awareness about food waste and 

encourage responsible consumption. Educational campaigns and initiatives aim to 

inform consumers about the impacts of food waste on the environment and society 

(Casonato et al., 2023).  

 

The policy adopts a holistic and comprehensive approach to food waste management, 

covering various stages of the supply chain from production to consumption in 

developed countries. Adequate resourcing, including funding and personnel dedicated 

to the implementation and enforcement of the policy, may not be found in developing 

countries (Oelofse, 2019). The policy incentivizes responsible waste management 

practices and imposes penalties for non-compliance in developing countries 

compared to underdeveloped countries (DEFF, 2021). The country's policy framework 

might compare favourably to others, but it is important to continually assess its 

effectiveness, adapt to new challenges, and share best practices with other countries 

to foster global food waste reduction efforts (Abubakar et al., 2022). A collaborative 

and international approach can lead to more comprehensive and impactful solutions. 

 

The above discussions that have been presented have clearly indicated certain 

aspects associated with food waste management in South Africa. Especially, in the 

case of the KZN region of the country, the results of the survey indicated that there 

are multiple drivers that lead to the overall generation of food waste. The levels of food 

waste generation have increased due to these drivers that have been identified and 
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discussed above. In this regard, an understanding of the basic principles of the Triple 

Bottom Line Theory indicated the fact that these drivers significantly impacted all the 

three domains of sustainability (de Bruin et al., 2021). The three domains of 

sustainability, as per the theory, include people, profit and planet. These represent the 

social, economic and environmental aspects, respectively and can have severe 

implications as well (Purvis et al., 2018). Overall, an understanding of the above 

analysis that has been presented has clearly indicated the fact that food waste 

generation is being noted, especially, in the case of frozen and packaged food. This 

can be seen to be an extremely detrimental area to the overall sustainability aspects 

of the business (Ngulube, 2015). All the three areas of sustainability are largely 

impacted due to the same and this can be seen as a long-term impact of the overall 

issue. Nevertheless, the need to come up with appropriate strategies in this direction 

has also been indicated. 

 

Along with this, there is a clear understanding of the fact that the social and economic 

impacts associated with the overall domain of food waste generation is high. Higher 

food insecurity is being noted and there is a growing chance of inflation due to this. 

High wastage of food means that there is a greater chance of unavailability of these 

products (Harduth et al., 2017). Moreover, it has been noted that the country at present 

is seeing immense problems associated with the domain of food waste management. 

This is largely due to the consumer buying behaviour that can be associated with the 

country (Ahmed et al., 2021). There are massive irregularities and fluctuations in the 

consumers purchasing pattern, which makes appropriate estimation of the required 

supplies difficult (Lee, 2018). This results in an imbalance between demand and 

supply, which creates the higher chances of food waste generation. Theoretically, it 

can be said that due to the implications of inappropriate equilibrium in demand and 

supply, the economic and social hazards are increasing. There is a growing chance of 

food, insecurity and malnutrition among the population of the region (Erokhin et al., 

2023). Besides, owing to the fact that the higher the levels of food wastage, the greater 

is greenhouse gas emissions, it can be easily stated that the environment aspect is 

also being compromised. Planet plays a central role in the generation of appropriate 

levels of sustainability associated with any region (Writer, 2022). Without an 

appropriate strategy in this direction, there cannot be appropriate enhancement in the 

overall domain of sustainability. Nevertheless, it has been identified that due to the 
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lack of appropriate cooling and storage facilities and mishandling of food products, the 

wastage associated with frozen and packaged food is increasing drastically in the 

region (Marshall, 2022). The KZN has a higher rate of food wastage due to these 

issues. Therefore, the environmental impacts associated with the same are also high. 

The Triple Bottom Line Theory of sustainability clearly describes the need to conserve 

the planet and ensure greater environmental footprint. However, owing to the higher 

levels of waste that is facilitated due to unnecessary wastage, and mismanagement 

and the lack of infrastructure, it is becoming increasingly difficult to ensure greater 

levels of sustainability, which is a clear requirement here. All these areas can have 

significant implications on the economic and social growth of the region as well. 

 

Social inequality due to unavailability of the requisite amount of food is an area that 

must be considered as well. In the ideas of Writer (2022), the prevailing issues of 

overall purchasing of food and the lack of appropriate estimation of demand scenarios 

can be increasingly difficult to manage. This leads to the inequalities in the purchasing 

of frozen and packaged food in the region (Alamri et al., 2021). Therefore, availability 

of food products is also being hampered, and the rate of inflation associated with this 

is rising. In such scenarios, the issues that are being faced by the economically 

backward sections of the society are high. There is a growing consensus that over-

utilisation of food resources and unnecessary purchasing is also leading to a higher 

amount of food wastage. This is leading to the social inequalities that are being spoken 

about here. With limited access to food, there is a greater chance of higher amounts 

of malnutrition. Besides, unequal division of food resources is also not possible, which 

is leading to significant problems. Overall, it can be stated that the problems being 

generated due to the wastage of food is largely impacting the sustainable footprint, 

encompassing social, economic and environmental concerns. Developed countries 

have established comprehensive frameworks that encompass various measures to 

combat food waste throughout the entire supply chain, encompassing production, 

distribution, and consumption. This approach is more comprehensive compared to 

numerous other policies that solely concentrate on a single stage of the supply chain 

(Karakas, 2021). Developed countries frequently possess more sophisticated waste 

management systems and policies, which include specific regulations aimed at 

addressing the issue of food waste (Ribeiro et al., 2022). 
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A proper understanding of all the theoretical areas have clearly indicated massive 

discrepancies in the existing systems of the country and the region. Even though the 

country has come up with a national level policy, there are clear gaps that tend to 

address the social, economic and environmental problems of food wastage. There 

have been significant developments in the area of food waste management, but it is 

also to be noted that these developments are not as swift as required (Yoobic, 2021). 

Further, there is a high possibility of improper implementation of the same, which can 

altogether lead to even further crucial issues. Nevertheless, there is a need to 

understand that food waste management is largely dependent on the principles of 

sustainability and the importance of the Triple Bottom Line Theory here is largely 

noted. The use of the same can help in understanding the essence of strategies that 

can ensure improvement across all the three domains (Bahraini, 2021). Besides, the 

needs of such strategies are also largely indicated by the theoretical framework. 

Overall, the use of the theory in this study has allowed a better understanding of the 

problems and the solutions to the problems as a whole. 

7.6. Chapter Summary 

This chapter has merged the findings from qualitative interviews and a quantitative 

online survey. The results indicated frozen and chilled food waste is a growing issue 

within KwaZulu-Natal that needs to be addressed urgently. The drivers behind this 

wastage are numerous, but the most prominent ones include poor storage facilities, 

lack of proper transportation, and inadequate inventory management. Consumer 

perceptions of frozen food waste play a significant role in their buying habits. While 

some consumers view frozen foods as wasteful, others see them as convenient and 

cost-effective. Ultimately, it's up to individual preferences when deciding between 

fresh or frozen foods based on their perceived value and benefits. To reduce frozen 

food waste, both high and low LSM consumers can benefit from buying only what they 

need and using it before it goes bad. Efforts are made to raise public awareness about 

food waste and encourage responsible consumption. Educational campaigns and 

initiatives aim to inform consumers about the impacts of food waste on the 

environment and society. The next chapter presents the conclusions, research 

contributions and recommendations regarding these research findings. 
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8. CHAPTER 8: CONCLUSIONS AND RECOMMENDATIONS 

8.1. Introduction 

Chapter 7 discussed the convergence of the findings presented in Chapter 4, 5 and 6. 

This study has evaluated frozen and chilled food waste within the pre-retailing stages 

in a food manufacturing company in KwaZulu-Natal. The conclusions drawn from this 

study and recommendations that now follow are based on the outcomes of the results 

presented in Chapters 4, 5 and 6. The focus of the results chapter was the articulation 

of how the research problem, together with the primary and secondary objectives of 

the study were addressed. Chapter 7 draws discussions based on the findings and 

recommendations which are made for improving the body of knowledge, together with 

methodological and practical recommendations. The chapter then concludes with the 

limitations of the study and recommendations for future research. 

8.2. Summary of Key Findings 

The study aimed to investigate the food waste generation, driving factors and the 

impacts (environmental and economic) of frozen and chilled dairy, meat, and 

vegetable product wastes from the pre-retail supply chain for a major retail food 

supplier and producer in South Africa. The key findings for each of the four objectives 

that the study set out to accomplish in Chapter 1 are listed below. 

 

8.2.1. Investigate the drivers and reasons for food waste generation from frozen and 

chilled food products in the distribution phase of the FSC by categorising and 

quantifying retail food waste from major retail companies in KwaZulu-Natal. 

Data records from the last five financial years were analysed. Products were split 

between three food categories and 11 sub-categories. Retailer names were masked 

for ethical reasons. Total stores vs retailer food waste categories were mapped to 

determine which categories and sub-categories were driving food waste by retailer. 

The meat category makes up 57.88% of food waste in the retail stores with chicken 

contributing to 84% of food waste while the dairy category makes up 31.27% of the 

food waste in the retail sector with butter contributing 57.63% (451 tons) of food waste. 

The vegetable category makes up 10.85% of food waste with vegetables contributing 

71.27% (193.56 tons) to food waste. A Microsoft Power BI model (Appendix J) was 
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developed by the researcher to allow the FMC to identify the stores that were 

contributing to ongoing food waste over the last five years. This allowed management 

to start removing products that did not sell in-store before the expiring dates and place 

them in stores that had a higher potential to sell the product. 

 

Frozen and chilled products wastage is a significant issue that needs to be addressed 

urgently. The drivers behind this wastage are numerous, but the most prominent ones 

include poor storage facilities, lack of proper transportation, and inadequate inventory 

management. During the semi-structured interview, it was determined that the FMC 

follows an 8-shelf health elements structure to ensure that correct practices are 

maintained. These elements are audited by trade agents randomly instore to 

determine the compliance of products within the stores. Another PBI model (Appendix 

K) was set up to analyse the results of this audit whereby it was determined that date 

labelling, food safety standards, and stock handling are the main drivers for food waste 

among retailers. There were five main reasons why products were returned from 

stores with stores damages and packaging defects being the main reason – these are 

directly related to stock handling. Date labelling plays a part in products being returned 

due to the misunderstanding of the date presented (Best Before, Sell-By Date and 

Expiry Date). Expired products were seen as a problem since too much stock was 

ordered and remained on the shelves for long periods, or that stock that was up for 

expiry in 60 days was delivered to stores. Managers indicated that promotions also 

play a major role in this process as stores do not have measures in place to determine 

which product is in demand and which products, and their stocks, do not sell.  

 

Promotions might result in increased food waste in the period right after their 

promotion. Promotions, according to Panda and Mohanty (2011), have a cascading 

impact on the time spent not receiving a promotion. Due to the price advantage, 

customers buy more than is necessary for the promotion, which lowers demand for 

the product outside of the promotion. The assumption made by supply chain 

management is that after the promotion, demand for the products will return to normal 

levels. However, when this doesn't happen, food waste may result. According to 

seasonal demand, there are patterns where consumer demand rises, typically at the 

end of the month, during the holiday season, and around Christmas. 
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Promotions and seasonal demand are closely related. This is due to the fact that the 

majority (89%) of promotions take place when demand is at its peak, such as at 

month's end and during holidays. Demand according to the season does not affect 

food waste as much as promotions do. Seasonal demand fluctuations correlate with 

an increase in food waste, proving that both shortages and increases in food waste 

are caused by changes in demand. The impact of food waste and performance metrics 

need to be re-evaluated in supply chain management. Jensen et al. (2013) call for 

further research on supply chain innovation to foster collaboration among chain 

stakeholders to reduce inefficiencies and waste to create value for the whole. 

According to the study's findings, managing food waste drivers could have both 

positive and negative effects on food waste. If managers are unable to manage the 

causes of food waste in the direction of a more effective supply chain, unrealistic 

performance metrics and targets are useless. To ensure long-term sustainability and 

competitiveness, supply chain management must play a crucial role in managing food 

waste (Jensen et al., 2013). 

 

Other drivers highlighted where poor storage facilities are a major contributor to frozen 

and chilled products wastage. Many retailers do not have adequate refrigeration 

systems to store these products at the required temperature. This results in spoilage 

of the products, leading to significant financial losses. The lack of proper transportation 

also contributes significantly to frozen and chilled products wastage. Products that 

require specific temperatures during transportation may not be adequately catered for 

during transit resulting in spoilage. Lastly, inadequate inventory management is 

another driver behind frozen and chilled products wastage. Retailers often overstock 

or understock their stores leading to either excess or insufficient supply of these 

products resulting in waste.  

 

In this study, a power BI analysis returns model was created that can be used by sales 

managers to better manage the extent of food waste by focusing on the efficiency of 

specific food waste factors. The findings of this study demonstrate that managing 

special offers, missed days, and supply shortages can predict a 26.4% decrease in 

food waste with a 95% accuracy. Sales managers can forecast the net effect of 

improving promotions' efficiency, stock-outs, and supplier shortages on food waste 

using the Power BI analysis model. 
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In conclusion, addressing these drivers behind frozen and chilled product wastage is 

essential for reducing food waste and ensuring profitability for businesses. It is crucial 

for retailers to invest in proper storage facilities, transport systems, and inventory 

management practices to significantly reduce waste levels. 

 

8.2.2. Investigate the economic and environmental impacts of food waste from the 

retail supply chain on the supplier and producer of frozen and chilled food 

products. 

Economic and environmental impacts were calculated based on the returns received 

over the last five financial years. Landfill food waste data were also used for 36 

months. The total tonnage waste was converted into CO2 and CH4 to determine the 

estimated environmental impact from EPA while the economic impacts were 

calculated from the estimated cost per ton of R5 922. In line with the amounts of food 

wasted in sub-categories butter and chicken, the amounts of CO2 and CH4 produced 

are high, and pushing up the cost as well. Landfill data were based on tonnage only 

and no category splits. All food waste shipped off to the landfill is not separated from 

general waste. During the pandemic (June 2020 – September 2021), an average of 

51.05 tons per month, of food waste was disposed of at the landfill while after the 

uplifting of the state of disaster (October 2021 – December 2022), the average food 

waste sent to the landfill dropped to 22.32 tons per month. A radical action plan to 

better manage food waste is necessary given the amount of food waste lost in the 

supply chain, which has significant financial and commercial ramifications for the 

supply chain. The amount of wasted food in the supply chain is in agreement with 

Gustavsson et al. (2011), who calls for immediate action to increase public awareness 

of the issue of food waste in order to fight hunger and enhance global food security. 

 

In addition to this, the issue of food wastage poses a significant threat to the 

environment. According to Writer (2022), the disposal of frozen and chilled food waste 

has a profound impact on the environment, resulting in substantial pollution in the form 

of land, air, and water contamination. Consequently, the health and well-being of the 

local population can be adversely affected. Pollution plays a crucial role in the 

development of various diseases, making it imperative to minimize its occurrence. 

However, due to the extensive generation of food waste, pollution levels associated 
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with any business are significantly amplified, leading to wider gaps in human health 

and safety. 

 

Furthermore, the carbon footprint resulting from food waste generation is alarmingly 

high. The more frozen and chilled food waste is produced, the greater the release of 

carbon into the atmosphere. This contributes significantly to the greenhouse effect and 

can ultimately lead to global warming. Additionally, the emission of greenhouse gases 

is closely intertwined with the issue of food waste generation. Consequently, a 

comprehensive understanding of the overall impact of food waste generation reveals 

significant social, environmental, and economic consequences. Therefore, in 

accordance with the triple bottom line theory, it is evident that food waste generation 

has profound implications for the overall sustainability of the region. 

 

8.2.3. Investigate consumer perceptions of food waste and their buying habits. 

A survey was conducted electronically within the sample stores and the results 

indicated that consumers are aware of food waste but not from a retail standpoint. 

Consumer buying habits have changed after the COVID-19 pandemic, where 

consumers will shop once or twice a month and bulk buy goods to avoid going back 

to stores. A total of 27% of the survey was conducted in the higher income brackets in 

the largest retailer situated in malls in much-developed areas. Consumer buying 

behaviours are driven by product type, price, place, and promotion. With the current 

state of the economy, consumers are looking for saving and will switch between 

brands just to save a few rands.  

 

The factors that lead to consumers wasting food are complex. Food waste is often the 

result of conflicting goals such as convenience, taste, and money-saving. Throwing 

away food bothers consumers as they try to buy the food they require. The adoption 

of more efficient methods for minimizing food waste by retailer managers is being 

hampered by a lack of consumer awareness, limited control over suppliers, imperfect 

regulations, and strict company policies. Consumers must be made aware of the 

environmental impact of their food choices, food donations at the store level must be 

encouraged through more active involvement with neighbourhood charities and 
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improved technology, and on-site retailer managers must be given more flexibility and 

negotiating power. 

 

Frozen food waste is a significant issue that has been affecting consumers' buying 

habits. The perception of frozen food waste varies among consumers, and it affects 

their purchasing decisions. Some consumers believe that frozen food is wasteful 

because it has a shorter shelf life than fresh produce, while others think that frozen 

food is convenient and reduces waste by allowing them to only use what they need. 

On the other hand, consumer buying habits are also influenced by the perception of 

frozen food waste. Some consumers prefer to buy fresh produce because they believe 

it is healthier and more environmentally friendly. Others opt for frozen foods because 

they are cheaper and have a longer shelf life.  

 

The attitude of customers and the purchasing behaviour associated with the 

customers of chilled and frozen food is another critical aspect that can impact the 

levels of waste. In the opinions of Zanoni & Zavanella (2012), the purchasing patterns 

associated with any customer is one of the key areas that can impact the overall levels 

of wastage. The waste of food products in the case of any organisation is largely 

dependent on the purchasing that is being generated. If the products are not 

purchased, as per the supplies available, it can lead to wastage. On the other hand, if 

there is unnecessary purchasing of any food product, it can also lead to severe 

wastage. Therefore, these are the critical aspects that can have significant implications 

on the overall purchasing behaviour of the business. The wastage of food products, 

essentially, frozen and packaged food is dependent on the overall purchasing 

behaviour of the customers. It has been identified that unnecessary purchasing by the 

customers also leads to greater food wastage. This is another area that triggers a 

higher amount of food insecurity in the region (Yaddanapudi & Yaddanapudi, 2019). 

Due to unnecessary purchasing, the food products are not being made available to 

the actually needy people. These people are other ones who are in need of such food 

products and can help in minimising the levels of food wastage. However, owing to the 

inappropriate purchasing behaviour of customers, it can be seen to be one of the most 

important issues that is being faced by businesses in the sector. 
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The levels of food waste that is being generated in the case of such businesses is high 

due to the fact that there is a greater amount of unnecessary purchasing. This can be 

attributed to the discounts and the other offers that are being given to the customers 

by the businesses (Writer, 2022). It has been identified in the survey that the 

customers are more excited to buy products that are being provided at a discounted 

price. Owing to such discounts, the customers tend to buy a greater quantity of these 

products than they require. This is being done to ensure that a discounted price is 

being charged in cases where the costs can be significantly higher. Therefore, in such 

scenarios, it has been identified that the purchasing behaviour of the customers lead 

to the wastage of food products. Besides, another major area is the shelf life of frozen 

and packaged food materials. It has been noted that customers tend to ignore food 

products that have reached their shelf life. This can also lead to edit wastage of food 

materials. These materials are easily consumable and are safe for the health of the 

individuals as well. Nevertheless, owing to the prejudices and customer buying 

behaviour associated with these individuals, it leads to a wastage of such food 

products (Wilkie, Graunke & Cornejo, 2015). Therefore, it can be concluded that the 

level of food waste generation is largely dependent on the area of customer buying 

behaviour. Any minor change in the purchasing behaviour of the customers can largely 

impact the levels of food waste generation. 

 

In conclusion, consumer perceptions of frozen food waste play a significant role in 

their buying habits. While some consumers view frozen foods as wasteful, others see 

them as convenient and cost-effective. Ultimately, it is up to individual preferences 

when deciding between fresh or frozen foods based on their perceived value and 

benefits. To reduce frozen food waste, both high and low LSM consumers can benefit 

from buying only what they need and using it before it goes bad. Meal planning can 

also help reduce waste by ensuring that all ingredients are used efficiently. Overall, 

reducing frozen food waste requires a change in consumer behaviour regardless of 

their LSM status. 
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8.2.4. To critique the current policy and governance of food waste in the retail food 

supply chain and make recommendations for sustainable food waste 

management in the distribution phase of the FSC. 

The current policy and governance of food waste in the retail food supply chain is a 

complex issue that requires immediate attention. While there have been efforts to 

reduce food waste, such as the introduction of expiration dates and donation 

programs, more needs to be done. One major issue is the lack of standardization in 

expiration dates, which can lead to confusion among consumers and result in perfectly 

good food being thrown away. Additionally, many retailers prioritize aesthetics over 

quality, leading to perfectly edible but imperfect produce being discarded.  

 

The FMC currently is part of the voluntary agreement and only follows the National 

environmental management: waste act 59 OF 2008 which is known by the retailers 

and management. According to the director of sustainability, they conduct 

Environmental Impact Assessments (EIAs) when the Department of Agriculture, Land 

Reform and Rural Development (DALRRD) and the Department of Forestry, Fisheries, 

and the Environment (DFFE) require them. These give the FMC the opportunity to 

carefully consider the effects of the proposed investments on the local environment by 

taking into account the opinions and input of interested parties and those who will be 

directly impacted. Another barrier to implementing good food waste management 

practices at the store level has been identified as company policies. Bulk purchases, 

the inability to control the volume and frequency of supplier deliveries, and the 

requirement to strictly adhere to internal health, safety, and quality control standards 

were all mentioned. Managers asked for greater flexibility on-site while acknowledging 

the need to adhere to company policies. The possibility of standard storage 

temperatures for perishable foods should still be investigated, it is advised. 

Consumption labelling relates to food safety and should only be applied to perishable 

foods when the storage time, even under prescribed conditions, can result in an 

immediate health risk. Otherwise, edible, and safe food may be thrown away, resulting 

in unnecessary food waste. There are also challenges related to infrastructure and 

technology. Some countries have successfully implemented similar policies by 

providing incentives for businesses to reduce their food waste, but do not really have 

the motivation to reduce food waste (Farounbi & Ngqwala, 2020). 
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Furthermore, there is a need for increased transparency and accountability within the 

supply chain. Retailers should be required to report their levels of food waste and take 

steps to reduce it. Governments can also play a role by implementing policies that 

incentivize retailers to reduce waste. Overall, while progress has been made in 

reducing food waste in the retail food supply chain, there is still much work to be done. 

It is crucial that all stakeholders work together towards a more sustainable future for 

our planet and its resources. The framework has great opportunities for growth in 

efficiency because it addresses the root causes of food waste and encourages 

collaboration between stakeholders, but people need to understand and know this 

policy (Matei et al, 2021).  

 

Developing adequate national level policies that can be helpful in regulating waste 

generation is essential. The aspect of waste management is directly linked with the 

overall sustainable footprint associated with any country. On the international level, it 

is essential for all countries to develop with robust strategies that can help them to 

meet the UN sustainable development goals that have been set (Writer, 2022). In this 

regard, South Africa is also in need of better strategies and policies. At the executive 

level, the use of the correct policies at the national level can be beneficial and can help 

in ensuring better outcomes. Other than this, there is a need to understand that without 

the correct implementation of such policies, there is a higher risk of unwanted 

scenarios that might impact the overall sustainability levels associated with the 

country.  

 

The national policy that is being considered here has been developed and a set 

framework of regulations has been created for frozen and chilled food waste 

management. The results of the survey that has been conducted here has clearly 

indicated that the existing framework is not totally perfect but is commendable. 

Nevertheless, there is a scope of enhancement throughout this framework, and this 

can be further developed to ensure the best possible results in this direction (Yasanur 

Kayikci et al. 2022). The use of an appropriate national policy can be seen as a critical 

aspect that can help in determining greater levels of success. Overall, without the 

appropriate implementation of such national level policies, it can be difficult to attend 

the levels of waste management that is required. 
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However, it has been clearly identified that the national food waste management policy 

framework that has been generated in South Africa is better than many other 

underdeveloped and developed countries in the region. This is one of the most positive 

areas that can be associated with the country as a whole. The country is showing 

major concern in this domain and therefore, it can be extremely beneficial for the 

country (Zanoni & Zavanella, 2012). The economic and social impacts of food waste 

generation can be largely curtailed by making use of this framework. Besides, it can 

minimise the environmental footprint associated with food waste generation in the long 

run. All these areas together can be of extreme significance and can impact the 

performance associated with the country and the region. With the proper 

implementation of food waste policies, KZN stands to gain significant benefits, 

potentially aiding in the eradication of food insecurity in the region. Therefore, the 

national policy for food waste management is one of the instrumental areas that can 

help in ensuring betterment in this direction. Further, with appropriate implementation 

of the said framework, it can be beneficial for the overall communities in the region 

(Yoobic, 2021). Nevertheless, there is a scope for enhancement in this framework as 

prevailing gaps have been clearly identified. These gaps must be mitigated with 

appropriate strategies to ensure the best possible outcomes in the long run. 

 

8.3. Theoretical contribution 

In this study, the Triple Bottom Line (TBL) Theory was used as a theoretical 

framework. This theory suggests that economic activities must create value for 

environment and people. This framework is aligned with the discussion and findings 

of the study. This study extensively researches the causes and impacts of food 

wastage in KZN, South Africa. The Triple Bottom Line theory helps in understanding 

the relationship between economic activities and the well-being of the environment. 

The theoretical contribution of this study is that it integrates Triple Bottom Line theory 

to its rationale, literature review, findings, and conclusion. Theoretically, by exploring 

these dimensions and putting forth creative solutions, this can help apply the Triple 

Bottom Line Theory to the frozen food market, eventually leading to a more 

sustainable and ethical sector. The paper's theoretical contribution is that it examines 
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the relationship between food waste and the environment within the broad theoretical 

framework of the Triple Bottom Line. 

 

The Triple Bottom Line theory is used in this study as a theoretical framework because 

it is widely used in the research topic related to sustainability issues and sustainable 

development goals. The Triple Bottom Line theory demonstrates the value creation for 

people, planet, and profit. Food waste and food loss in South Africa has become a 

global sustainability issue and hinders the accomplishment of sustainable 

development goals. In addition, due to the massive amount of food waste, people are 

deprived of adequate food and nutrition in several provinces across South Africa. 

However, this theory is criticised for having several limitations.  

 

This theory does not include any specific guidelines. It is a vague model that is pursued 

by companies. Not all companies associated with food production in KZN follow the 

triple bottom line. Some of the companies claim that the Triple Bottom Line Theory is 

not required to change their behaviour. It is also possible that businesses can easily 

brag about the triple bottom line approach without doing anything. They lack the ideas 

where to start, where to invest, and how to invest. On the other hand, this theory 

encourages status-quo capitalism. While the TBL theory may have its limitations and 

criticisms, its deployment as a theoretical framework for a thesis can be justified based 

on its broad perspective, alignment with research objectives, practical relevance, 

conceptual framework, potential for comparative analysis, and interdisciplinary 

approach. Ultimately, the decision to use the TBL theory should be based on its 

suitability for addressing the specific research questions, objectives, and context of 

the thesis. 

 

The Triple Bottom Line Theory emphasizes the importance of measuring performance 

in each dimension. However, determining accurate metrics for the social and 

environmental impact of frozen food waste can be challenging. It may be difficult to 

establish precise and generally applicable measures for social and environmental 

aspects. The TBL theory does not explicitly define the scope and boundaries of each 

dimension. In the context of frozen food waste, this lack of clarity might make it difficult 

to determine which social and environmental factors are directly relevant and should 

be included in the analysis. The TBL framework may not adequately address cultural 



 Classification: Public 

and contextual differences in perceptions of sustainability. What is considered socially 

and environmentally responsible in one region may not be applicable in another, and 

this can create challenges when applying a universal framework to a diverse industry 

such as frozen foods. Also, with the rapid changes in technology, consumer behaviour, 

and regulatory environments could impact the relevance of the TBL framework over 

time.  

 

Developing countries such as South Africa, often face significant resource constraints, 

both in terms of financial resources and technological capabilities. Simultaneously 

prioritizing economic, social, and environmental goals, as suggested by the TBL, may 

be impractical if basic economic needs are not adequately met. In areas where poverty 

and social inequality are prevalent, social factors like community development and 

social justice may be prioritized over environmental concerns. South Africa is 

frequently distinguished by its diverse cultures, socio-economic environments, and 

legal systems. Applying a general framework like the TBL might not fully capture the 

opportunities and challenges that are particular to each context, leading to the 

development of insufficient or ineffective sustainability strategies. This study 

demonstrated that the TBL's ability to assess performance across all dimensions is 

predicated on solid data and metrics. Developing nations like South Africa may 

encounter difficulties gathering precise and thorough data because of gaps in 

institutional capacity, monitoring systems, and data infrastructure. The legislative 

structure and enforcement tools required to successfully advance sustainability is 

absent from South Africa. The TBL depends on regulations and policies that are 

supportive, which may be absent or inadequately implemented in some areas. The 

pressing issues of unemployment, poverty, and unstable economic conditions may 

make the need for economic sustainability in South Africa even more. This could result 

in the disregard for social and environmental concerns in favour of economic 

objectives. For sustainable practices, the TBL assumes that cutting-edge technologies 

are available. Developing countries including South Africa might, however, encounter 

obstacles to technology transfer and be unable to create novel, sustainable solutions. 

 

In conclusion, the TBL treats the economic, social, and ecological dimensions equally, 

without prioritizing one over the other. In practice, companies may need to prioritize 

certain aspects based on the industry and its specific challenges, potentially leading 
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to a deviation from the TBL's balanced approach. Analyzing frozen food waste within 

the TBL framework encourages systems thinking, which considers the 

interconnectedness of economic, social, and environmental factors. Researchers can 

explore how changes in one dimension of the TBL such as reducing food waste to 

improve environmental sustainability) may have ripple effects on other dimensions 

such as reducing costs and improving access to food. This systems perspective 

enhances understanding of the complex relationships between food waste and 

sustainability within the TBL framework. 

 

8.4. Recommendations 

Frozen food waste management is a critical aspect of sustainability that cannot be 

ignored. The distribution phase of frozen food is one area where significant amounts 

of waste can occur, and it is essential to make recommendations for sustainable 

practices in this phase. One recommendation is to implement better inventory 

management systems that track the shelf life of frozen foods and ensure that they are 

distributed before they expire. The development of sustainable supply chains focuses 

on improving economic, environmental, and social benefits. Waste reduction is one of 

the main goals of the concept of sustainability, and when it comes to food, the impact 

is even broader. Various initiatives have been launched to reduce food waste in supply 

chains (food recycling and donation, food waste recycling and use for animal feed), 

and in this research, the focus is on waste prevention. Policy interventions that 

improve consumers' food skills are likely to have an impact. However, campaigns that 

only provide information and raise awareness about the negative impact of food waste 

do not seem to have an impact. Policymakers should conduct campaigns aimed at 

influencing social norms. Social norm campaigns are effective because they exploit 

individuals' tendency to conform to what they think others are doing. Policymakers 

should consider interventions based on regulation, economic tools, and nudging 

approaches. Interventions need to be monitored and evaluated to gain insight into their 

effectiveness and allow for adjustments. An integrated approach to food waste 

reduction/food policy is needed, in relation to health policy, economic framework 

conditions, resource efficiency and waste policy. 
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Another recommendation is to encourage retailers to donate unsold frozen foods to 

local food banks or charities instead of throwing it away. This not only reduces waste 

but also helps those in need. Additionally, retailers can work with suppliers to reduce 

packaging waste by using recyclable materials and minimizing excess packaging. 

Finally, educating consumers on proper storage and handling of frozen foods can help 

reduce waste at home. This includes using freezer-safe containers, labelling items 

with dates, and avoiding over-purchasing. In conclusion, sustainable frozen food 

waste management in the distribution phase requires a collaborative effort between 

retailers, suppliers, and consumers. By implementing these recommendations, we can 

reduce waste and promote a more sustainable future for our planet. 

 

8.4.1. Using Business Intelligence (BI) to improve the management of food waste. 

Order forecasting can be enhanced by reducing the discrepancy between predicted 

and actual sales by utilizing a digital information management tool like Microsoft Power 

BI or Tableau. The food supply chain is tracked and traced by this technology, which 

also enhances inventory management. Stores can exchange product information via 

this decentralized platform, especially in relation to product demand and forecasts and 

over-stocking. Currently, the researcher has implemented a functional model to allow 

the FMC to review the last five financial years of products returned based on reasons 

in Table 4.5. This included manufacturer detail, product, stores, and area detail. With 

the correlation between sales and returns, the stores can be stocked with the in-

demand product for a particular age, gender, income group and area.  

 

There is a need to improve understanding and awareness of food waste at the retail 

and consumer levels. This is the key to changing behaviour towards reducing food 

waste (Gruber et al., 2016). Consumers are unaware that when a product is 

mishandled or removed from a fridge/freezer and left out of the correct temperature, 

this results in the product being thrown away and deemed as unfit for consumption. 

Campaigns to raise awareness can tackle problems like the detrimental effects of food 

waste and misunderstandings surrounding date label interpretation. Other nations 

have successfully organized similar campaigns, such as "Love Food-Hate Waste" in 

the United Kingdom and "Too Good for the Bin" in Germany (Weber & Herrlein, 2012). 

With BI, communication channels can change from magazines and newsletters to 
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social media and real-time statistics creating awareness of food waste and educating 

consumers on date labelling and handling of frozen and chilled products. This can 

influence consumer behaviour and future perceptions and reduce retail and household 

food waste. It has been determined that regulating food waste through laws and 

policies may be able to prevent and reduce food waste. The emphasis must switch to 

a regulatory framework that enhances food redistribution by addressing concerns 

about food safety and date-tagging, which frequently prevent retailers from dispensing 

surplus food (Goodman-Smith et al., 2020). By giving social institutions legal authority 

over end users, policies could be developed to lessen the liability burden placed on 

the retailer who is donating (Gruber et al., 2016). The introduction of landfill bans or 

restrictions would also limit the disposal of food waste in landfills. 

 

Currently, the FMC has waste-to-value plants in Rustenburg and Worcester that 

convert production waste into electricity. Collaborative efforts between the government 

and public sector are required to invest in the waste management sector and focus on 

food waste separately. The composting market needs to be enhanced while promoting 

the resale of bio-products. It is known to be one of the biggest causes of food waste 

in the supply chain. Additionally, examining the impact of increased online retailing 

and investments in upstream assistive technologies in the FMC could provide valuable 

insights. Investment in artificial intelligence systems, Internet of Things capabilities and 

big data management are likely to have increased with recent changes in consumer 

behaviour. The impact of this is likely to be improved demand planning and inventory 

management, so it would be useful to know the downstream impact this can have on 

food waste. Quantitative studies could help to uncover relevant connections between 

the identified food waste factors. A deeper understanding of this could help support 

management decisions to reduce food waste across all dimensions. Supply chain 

managers can forecast what the overall effect on food waste will be if promotional 

efficiencies, inventory levels, and supplier shortages increase. 

 

8.4.2. Awareness campaigns and educating consumers. 

Frozen food waste is a growing concern in today's society. Consumers often do not 

understand the impact of their actions when it comes to throwing away frozen food. 

Many believe that because it is frozen, it can be kept for an indefinite amount of time, 
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leading to overbuying and ultimately wasting food. Research suggests that designing, 

implementing, and testing campaigns that aim to influence social norms could be 

helpful. Social norm campaigns exploit the tendency of individuals to conform to what 

they think people around them are thinking or doing (Matlhare, 2020). Thus, there is 

an opportunity to shape behaviour by giving people information about the behaviour 

or attitudes of others in the population that has been carefully selected to maximize 

the adoption of positive behaviours. Educating people alone may not reduce food 

waste because knowledge and appreciation of food are not enough to make changes 

directly related to food waste to curb the amount and impact of food waste. It is 

therefore important to understand the diversity of cultures in their variance to take 

appropriate measures that could reduce the impact of food waste on the environment.  

 

One of the main issues with frozen food waste is the environmental impact. When food 

is thrown away, it ends up in landfills where it produces methane gas, a potent 

greenhouse gas that contributes to climate change. Additionally, resources such as 

water and energy are wasted in the production and transportation of this food. To 

combat this issue, consumers need to educate themselves on proper storage and 

expiration dates for frozen foods. They should also consider buying only what they 

need and using leftovers before they go bad. By reducing their own waste, consumers 

can help reduce the overall impact on the environment. 

 

It is advised that consumer scientists provide consumers with the knowledge and skills 

to increase their awareness of retail food waste and the consequences of food waste, 

as this is a key component in changing consumer behaviour with regard to food waste. 

Food and nutrition security are thought to be achieved in large part by reducing food 

waste. To promote the reduction of food waste at the retail level, which can spread to 

households, consumer scientists should run awareness campaigns like the Stop 

Waste Food Program. To prevent food waste, consumers should be encouraged to 

plan their meals, properly prepare their meals, and maintain shopping lists with the 

necessary items. Consumers should be urged to save leftovers, and consumer 

scientists should equip them with the know-how to repurpose leftovers and turn them 

into a new meal. It is advised that communication campaigns to change consumer 

behaviour at the retail level be developed using the empirical data and insights 

presented here.  



 Classification: Public 

 

In order to reduce retail and household food waste, there should also be more 

awareness-raising and educational campaigns focusing on consumer shopping 

techniques, using leftovers to make new meals, interpreting sell-by, use-by, and sell-

by dates, and food management and storage by the food manufacturing company or 

the retail stores owners. To conserve food, it is also important to communicate the 

proper methods of food storage in rural areas. Therefore, integrated approaches are 

needed to address this development issue in KZN, including promoting proper food 

management to reduce retail food waste. Based on the results of research in the 

present study, it will propose that retailers should help consumers avoid over-buying 

groceries by offering a tailored range and smaller pack sizes and limiting purchases 

of perishable foods. Encouraging or conveying the spirit of Ubuntu in both African and 

Western cultures, and also encourage eating leftovers or sharing food with the 

neighbours or those in need, will add value to this development. 

 

In conclusion, understanding frozen food waste is crucial for consumers to make 

informed decisions about their consumption habits. By taking small steps towards 

reducing waste, individuals can make a significant difference in protecting our planet's 

resources for future generations. 

 

8.4.3. Policy around redistribution and disposal 

During the interviews with managers and staff, it was mentioned numerous times that 

they would like to redistribute food but were unable to since there is a lot of “red tape” 

and no approvals. Regulatory tools to support retail food redistribution and limit food 

waste landfilling need to be designed that will be suitable for the retailer, FMC and 

consumers. A study by Hermsdorf et al. (2017), expressed the importance of the 

redistribution of surplus food for reuse in preventing food waste from retailers. 

Concerns about food safety and date labelling continue to prevent the retail sector 

from donating excess food (Goodman-Smith et al., 2020). By overlaying sales data 

with returned products, one can determine the rate at which the product is being sold. 

This will allow the FMC to place the correct types of products in stores. Some countries 

have implemented a variety of tools to aid in the distribution of extra food while 

shielding the donor from responsibility. Italy's adoption and application of the Good 
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Samaritan Law serves as an illustration. This law defines non-profit and social 

institutions as end users (Baglioni et al., 2016). 

 

Although South Africa has not yet specifically banned or restricted the landfilling of 

food waste, there are several legal tools in place to keep food waste out of the landfill. 

The norms and standards for the disposal of waste on land (GNR. 636 of August 2013) 

restrict the landfilling of waste with high calorific value and waste with a high liquid 

content (Morley, 2016). The NWMS promotes composting and energy recovery as two 

options, but building a food waste processing infrastructure is still difficult. As a result, 

cooperation between the public and private sectors as well as other interested parties 

is required to encourage investment in finding solutions to this problem. One strategy 

supported by the NWMS to fulfil the NEMWA's waste management hierarchy goals is 

composting. Driving best practices and enforcing changes to the law will be made 

easier with the help of a central platform with searchable information. Policies and 

initiatives related to food waste may also be integrated into broader sustainability and 

waste management strategies.Since policies and initiatives can evolve, I recommend 

visiting official government websites, environmental agencies, or relevant NGOs for 

the most current and detailed information on food waste policies and actions in South 

Africa. 

 

8.5. Future Research 

Food waste in retailers is a fairly narrow field of research, but an expansion would be 

desirable due to the potential to reduce both economic and environmental impacts. 

This thesis digs deeper than many other studies, but still only reveals the tip of the 

iceberg. Therefore, there is a constant need to push the frontiers of knowledge. Some 

suggested areas that need further investigation are: 

1. Risk factors to waste generation in retail stores such as the quantities and 

circumstances leading to the waste. 

2. To investigate measures in place to reduce food waste in retail other than 

norms. 
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3. Theoretical and practical assessments should include both the cost of 

implementing the measure and the potential waste reduction to achieve a net 

result. 

4. Repeating the study's goals and methodology in additional South African 

provinces. 

Consumer demand for online retail has increased significantly due to the COVID-19 

pandemic, which has accelerated the adoption of assistive technologies. The literature 

reviewed for this study suggests that technology is much more likely to help reduce 

food waste than it creates.  

 

8.6. Conclusion 

For businesses, South Africa as a whole, and the entire world, food waste is an urgent 

problem. Both the research in the literature and the study's findings indicate that there 

are particular factors that contribute to food waste that can be controlled to lower the 

amount of food waste. Businesses can lower the amount of food waste in the food 

supply chain by coming up with creative ways to boost productivity without having 

unintended consequences, as with food waste elsewhere in the supply chain. Oelofse 

and Nahman (2019) cited the lack of data to quantify food waste as one of the barriers 

to improving food waste management in South Africa. When it came to quantifying 

food waste, participating stores displayed a high level of efficiency. Food waste 

quantification practices were supported by historical quantification data and on-site 

assessment. One area highlighted in the on-site assessment was the recording of the 

whereabouts of food waste after it was "classified" as waste by the stores. Stores did 

not have records showing how much food waste was donated, reused in the in-house 

kitchen, and collected for final disposal. 

 

Based on the study's findings, it can be concluded that both internal business 

operations and outside factors contribute to food waste in the food retailing industry. 

Problems with date labelling, food safety regulations, shelf life, handling, advertising, 

and a lack of opportunities for diversion are some of the root causes that have been 

found. In this study, the primary driver for reducing food waste was found to be 

financial gain, with store managers stating that doing so would lower lost profits in their 



 Classification: Public 

establishments. The results of this study highlighted the role that education and raising 

awareness could play in reducing food waste. The study participants said that in order 

to affect change, staff education programs and consumer education about the concept 

of food waste, including how it affects consumers and how to interpret date marking, 

are necessary. As a way to reduce food waste, processed food waste was also 

identified in this study by the respondents, who felt that retail leadership should adopt 

such initiatives. In order to address issues with food safety and hygiene, the 

interpretation of date labels, corporate image, and donor indemnification, legislation 

supporting food waste donation is essential. Composting and energy recovery are two 

of the options promoted by the NWMS; however, the infrastructure for processing food 

waste is still a problem, necessitating coordinated efforts from the public, private, and 

other interested parties in order to encourage investment in solutions (Godfrey et al., 

2020).  

 

Food waste is produced by internal factors, such as inadequate promotional planning. 

The retail group provided too many products during promotions to display full shelves 

and draw customers, some of the food waste in this study was caused by advertised 

products. Store managers should be involved in promotional planning at the 

headquarters because they are the ones who are most familiar with actual product 

demand, which will help to align forecasts with demand for the product. Finally, 

employees and customers have cited poor handling practices as a contributing factor 

to food waste, especially on busy days. One interview mentioned issues with food 

safety, sanitation, and corporate image as obstacles to the redistribution of food waste. 

Food that had passed its use-by or expiration date was a common association among 

store managers for food waste. The shelves had these items on them when they were 

deemed unsellable, and the items were removed. Food waste is still a result of issues 

with date interpretation. All employees working in food retail, particularly those who 

perform merchandising duties, need to be knowledgeable in order to ensure that the 

company's policies on reducing food waste are followed. A strong and dedicated 

administration with a clear leadership mission, capacity, and financial support is 

necessary to develop, monitor, and sustain a successful voluntary agreement. 

 

Food waste management is an essential part of modern organizations' competitive 

advantage and food safety. The study's findings offered new perspectives on the issue 
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of food waste that will encourage discussion and further study in a field that is essential 

for an ethical and sustainable food supply chain. The use of the PBI model created by 

the researcher, has allowed the FMC to target the problem stores with high food waste. 

This also led to a mass ranging exercise for products, placing the correct products in 

the right area dependents on population and income. The rate of sale of products was 

also looked at during the ranging exercise, allowing the FMC and retailer to move stock 

to stores that will sell out the product before expiry or stores damages occurred. After 

implementation of this PBI tool, returns have decreased by 15%, and show a 

downward trend. This also provided the FMC direction and posed swell allowances to 

stores with high returns reducing the internal costing of waste produced. This PBI 

model, can be implemented in other regions. 
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