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ABSTRACT  

 

Background: Food waste in the foodservice units, which include supermarket kitchens, 

occur due to factors related to the menu such as the lack of careful menu planning, 

improper procurement of the menu items, lack of menu execution and improper practices 

during the distribution of meals. Also, improper refrigeration and storage facilities at 

optimal temperatures to maintain product’s shelf life contribute to food waste in 

foodservice units. Food waste management is a significant challenge globally and locally.  

Purpose of the study: To determine the knowledge on food waste and waste prevention 

practices of food handlers in supermarket kitchens in Soweto.   

Methods: A quantitative, descriptive research design was chosen to determine the 

knowledge and food waste prevention practices of food handlers. The population was 11 

branches of supermarkets represented by one of the five largest franchise stores in South 

Africa with approximately 20 to 35 food handlers employed by each supermarket (± 220 

total) as indicated by management. Only three supermarkets gave permission for the 

study. From the population, the survey system calculator was used to calculate the 

sample size (n=107). Purposive sampling was used to select the supermarkets and 

participants were conveniently sampled. A questionnaire based on reviewed literature 

was developed by the researcher to determine food handlers’ knowledge on food waste. 

An existing observation checklist was also amended for this study. Before the 

observations began, the researcher was alert about the reactivity problems. Data were 

collected during different times of the month, and the observations were conducted at 

different times of the day in each supermarket to measure the behaviour that was 

demonstrated by food handlers in the morning and in the afternoon. Collective instances 

of food waste practices were observed. For this study, descriptive statistics were used 

(SPSS version 27) to analyse the food waste knowledge of food handlers in supermarket 

kitchens. Presentation of the results was in the form of graphs, tables and charts.  A 

frequency table was used. 

Results: The demographic profile of the participants indicated that many participants 

were women (60.7%) and 39.3% were men. The results suggest that to a larger extent, 

the food handlers have limited or insufficient knowledge on the customer’s profiles. The 

general food waste knowledge results was good. However only 47.7% of the respondents 

agreed that food waste can led to environmental damage. The majority of the responds 
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(61.7%) strongly agreed that careful menu planning contributes towards preventing food 

waste. Food handles knowledge on food storage was good. Food preparation results 

reflected a good level of knowledge regarding the appropriate methods of food 

preparation to minimise food waste. Food handlers’ knowledge results revealed that 

participants had a moderate (45.4%) level of knowledge of green practices. There was a 

high level of knowledge on waste separation (82.3%). None of the supermarkets 

participated in any of the compositing activities to manage food waste. The observation 

results revealed poor waste prevention practices as influenced by the lack of menu 

planning. Lastly, menu planning results indicated that staff members recognise the 

importance of careful menu planning (61.7 percent strongly agreed) contributing towards 

preventing food waste. Factors and actions that were observed on food handler’s 

practices were mostly correct (56.7%) and 43.3 percent of the practices were lacking 

during food production in the kitchen. The results of the current waste prevention 

practices of food handlers in supermarkets revealed the necessity to develop food 

handlers’ guidelines.  

Conclusion and recommendations: It is evident that the supermarket food handlers 

may not be aware of the importance of a menu as a communication tool, which has a 

major influence on all the aspects of the foodservice unit including food waste prevention 

and management. Food handlers’ level of knowledge findings on food waste did not align 

with practices that were observed during meals production in supermarket kitchens. The 

level of food handlers’ knowledge and waste prevention practices has been determined 

and the guidelines on food waste prevention practices for this target group has been 

developed as the basis for further studies.   

  

Key words: Food waste knowledge, food waste practices, food Handlers, supermarkets 

kitchens  
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GLOSSARY OF TERMS 

 

The following concepts applicable in this study are defined as follows:  

 

Food handler 

A food handler is any person who comes into contact and directly engages with cooked 

or uncooked food and uses all equipment used to prepare and serve food (FAO 2019:5). 

For the purpose of this study, food handlers are referred to as the cooks, chefs and food 

servers (deli food servers) in food production kitchens.  

 

Food waste  

Food waste refers to food, which is fit for consumption and of good quality, being 

discarded or not used for its intended use (Consumer Goods Council of South Africa 

[CGCSA] 2019:1).  

 

Food waste practices 

Practices of food waste are the way food waste is managed in terms of reducing, reusing, 

recycling. It involves the systematic approach starting with the use of natural resources, 

manufacturing, sales, and consumption and ending with decision on final disposal 

(Environmental Protection Agency [EPA] 2019).  

 

Green practices 

Green practice is to become environmentally friendly by taking steps to reduce pollution, 

conserve resources, conserve energy, reduce production of waste and protect the 

environment (Elsaied 2018:660).  

 

Soweto  

A group of townships in northern eastern South Africa southwest of and administered by 

Johannesburg (Dictionary 2020).  

 

Supermarket  

A supermarket is a self-service store with a wide range of food and household products 

that are arranged into departments (Matamalas & Ramos 2009:5).
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 1  
SETTING OF THE PROBLEM AND JUSTIFICATION  

 

1.1 INTRODUCTION 

 

Globally, an excessive amount of food produced for human consumption goes to waste 

(World Wild Fund [WWF] 2017:4). Food waste is an environmental, social and economic 

problem. Yearly, about 1.3 billion tons of food are wasted or lost globally (Rois, Meier, 

Gossling & Cornuz 2018:9), of which approximately 30 percent of food waste is from farm 

to fork (Hardersen 2018:1).  

 

In sub-Saharan Africa, 46 percent of the total waste comprises of organic waste that 

includes food waste (Gebremedhin 2018:26). South Africa spends about R61.5 billion a 

year on food waste removal, which has a negative impact on the economy, environment 

and society (Council of Scientific and Industrial Report [CSIR] 2019:7). Most of the food 

waste is not reused or recycled due to reckless disposal of waste into the environment 

(Kubanza 2010:1) despite space limitations and greenhouse gas (GHG) emissions at 

landfills. The quantity of food waste produced is a significant indicator of inefficient 

resource use (Turcker & Farrelly 2015:683). Therefore, food waste management is still a 

significant challenge globally and locally. 

 

1.2 BACKGROUND TO THE PROBLEM 

 

The largest amount of food waste and loss in South Africa is produced by agricultural/ 

post stage (50%) followed by processing and packaging (25%), distribution and retail at 

20 percent with consumer level at 5% (WWF 2017:5). Research on food waste indicates 

that retailers have a significant influence on consumer level food waste (Young, Russell, 

Robinson & Chintakayala 2018:2), distribution and retail food waste (20%) calls for more 

in-depth research. The evidence indicates that household food waste is not only because 
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of consumer reckless behaviour, but also due to the marketing tools adopted by 

supermarkets (Koivupuro, Hartikainen, Silvennoinen, Katajajuuri, Heikintalo, Reinikainen 

& Jalkanen 2012:183). For example, the multi-buy supermarket food deals are seen as 

key facilitators of food waste generation in households (Calvo-Porral, Medin & Losada-

Lopez 2016:57).  

 

The population growth experienced in South Africa (South Africa Waste Information 

Centre [SAWIC] 2018:6) and the driver of food waste generation within different stages 

of the food supply chain (Godfrey 2018:6), owing to a high demand for food, has led to 

the high number of retailers (Nair 2018:320), which contribute to food waste. The South 

African food retail industry is diverse; it includes large formalised supermarket chains, 

wholesale markets, spaza shops and informal traders on the street (Grocery Retail Market 

Inquiry 2019:6). According to Matamalas and Ramos (2009:5), a supermarket is a self-

service store with a wide range of food and household products that are arranged into 

different departments. A supermarket is larger and has a wider selection of products than 

a traditional grocery store. Supermarkets includes but are not limited to, ready-to-eat 

foods, such as full meals, baked goods, fruit and vegetables, butchery, dairy sections and 

other types of food items. Supermarkets have food handlers working in the food service 

outlets which have been highlighted as the main contributors to food waste. For this study, 

the focus was on food waste in the supermarket kitchens. 

 

Food waste in the foodservice units, which include supermarket kitchens, occur due to 

factors related to the menu such as the lack of careful menu planning, improper 

procurement of the menu items, lack of menu execution and improper practices during 

the distribution of meals (Derqui & Fernandez 2017:439; Marais, Smit, Koen & Lotze 

2017:21). Also, improper refrigeration and storage facilities at optimal temperatures to 

maintain product’s shelf life contribute to food waste in foodservice units (Eriksson, Strid 

& Hansson 2016:80).  
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The literature on inventory control in foodservice operations stipulates that food items 

held in storage represent a significant investment of the organisation’s assets. However, 

if the monetary value of food in storage is clear to management only, employees may not 

always grasp this concept (Egan 2015:34)., It is likely that food handlers may lack 

awareness, skills regarding food waste, the capacity to identify food waste and the 

monetary value attached to food waste. Thus, the focus of this study was to determine 

food handlers’ knowledge on food waste and waste prevention practices in supermarket 

kitchens.   

 

1.3 PROBLEM STATEMENT 

 

In Africa, South Africa has the largest proportion of food waste, yet 24.5 percent of people 

go to bed hungry each day (Oelofse, Muswema & Ramukhwatho 2018:1). Gauteng has 

the largest share of the South African population with about 15.5 million people (26.0%) 

(Statistics South Africa [STATS SA] 2020). The city of Johannesburg Metropolitan 

Municipality under Gauteng province is divided into seven regions and the most populated 

region (24%) is Region D, Soweto, which covers Doornkop, Diepkloof and Meadowlands 

with the highest rate (43%) of unemployment (National Department of Health [DoH] 

2018:13). The main drivers for food waste include population growth and urbanisation, 

which require more retail value chains in South Africa actively participating in food waste 

management practices (National Waste Management Strategy [NWMS] 2020:14). The 

population growth has led to the increased number of supermarkets located within 

Soweto township that sell convenience and grocery items, which are beneficial to the 

customers.  

 

According to Makhitha (2016:1752), the supermarkets comprise approximately 55.5% of 

food products. Therefore, the increase in supermarkets contributes to the increased 

usage of natural resources and food waste. The reasons for food waste generation in 

supermarket kitchens are multiple. This can be due to overstocking of food inventory, 

poor production methods and storage, poor cold chain management, as well as unsold 
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food, which leads to food disposal due to passing of the best before or use by date 

(Martin-Rios, Demen-Mereier, Gossling & Cornuz 2018:201). In addition, Filimonau and 

Gherbin (2017:1186) indicate that irresponsible staff attitudes and their disinterest in 

minimising food wastage are a challenge for food waste management. Employees’ 

engagement in the delivery of environmental management initiatives is crucial as it saves 

money, improves customer loyalty and builds productivity. However, food waste holds the 

largest mitigation potential from the managerial perspective, as it rests within the 

concerns of primary managerial responsibility. 

 

To enlighten the problem, the growth of supermarkets in South Africa, due to the 

increasing population, contributes to the South African crisis about the waste impact on 

the environment, economy and society. All sectors that contribute to the usage of natural 

resources and food waste are entitled to take initiatives at all levels, including the 

supermarkets as part of the food supply chain. Managing food waste leads to reduced 

costs for the organisation and for the environment (Mabaso & Hewson 2018:2).  

 

1.4 MOTIVATION AND JUSTIFICATION OF THE STUDY 

 

Supermarket managerial attitudes often represent a significant barrier to the adoption of 

more effective food waste management practices in many retail ventures (Filimonau & 

Gherbin 2017:1185). There are limited studies about food handlers’ knowledge and 

practices on food waste in supermarkets as indicated in Table 1.1, which indicates studies 

that have been conducted in supermarkets globally. Therefore, this justifies the need to 

target food handlers, including managers, to determine knowledge on food waste and 

waste prevention practices of food handlers in supermarket kitchens.  

 

Notably, not much has been done in South Africa (refer to Table 1.2) to study food waste 

knowledge and waste prevention practices by food handlers in supermarket kitchens, 

despite the identified challenges on the economy, society and the environment (WWF 

2017:7). Table 1.2 indicates studies that have been conducted in supermarkets in South 
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Africa; as indicated, there are limited studies about food handlers’ knowledge and waste 

prevention practices on food waste in supermarkets. From the commencement and up to 

the submission for examination of this study (2019-2021) the studied literature revealed 

that, there is no sound policy that has been formulated with procedures in South Africa, 

which enforces food services to comply with eco-friendly practices on food waste 

(Mbasera, Du Plessis, Saayman & Kruger 2016:1). According to Carino, Collins, 

Malekpour and Porter (2021:156), there is no correlation of correct green practices with 

the knowledge in some food services. Therefore, this indicates a gap and the need to 

compile green practice procedures to be followed by food handlers. The lack of studies 

on food waste in supermarket kitchens is an obstacle and needs to be addressed.   

 

In addition, the fact that policies are not successfully adopted and implemented could be 

contributing to a lack of visibility of food waste volumes and causes, across supermarkets, 

which in turn contributes to the high level of food waste (WWF 2017:19). In order to reduce 

food waste in supermarket kitchens, it is necessary to have an in-depth understanding of 

the factors shaping food handlers’ practices and the level of their knowledge on food 

waste. Therefore, the researcher will observe the current practices applied by the food 

handlers in the supermarket kitchens targeted in this study. The contribution of this study 

is to provide a picture of the factors causing food waste in kitchens in supermarkets, 

identifying potential action points for further reduction and highlighting future research 

directions with regards to food waste knowledge and practices by food handlers in the 

supermarkets. The study further contributes to knowledge on environmental sustainability 

by unpacking the insights and current patterns on food waste practices by food handlers. 
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Table 1.1: List of global food waste studies in supermarkets conducted between 2015-2020 

 

Reference      Study setting and participants   Study design and intervention      Main significant results 

 

Scholz, K., Eriksson, M.         -Swedish supermarkets                 -Aim was to analyse wasted retail               -Over a three-year period, 

& Strid, I. 2015.           -n=6 investigated stores                   food in terms of GHG emissions,                             1570 of fresh food were 

Carbon Footprint (CF) of          - analysed data on products                  in order to obtain knowledge about             wasted in the six supermarkets 

supermarket food waste.         in the meat, deli, cheese, dairy and                  the climate impact pattern of food waste.       - total wastage CF was 2500 t CO2e. 

         fruits & vegetable departments                 - To quantify and illustrate the     -Halving the waste of the top three products  

                 discrepancies between mass     in each department could save more than 

                      and CF profile of the waste.     25 t CO2e per store and year. 

         -used life cycle assessment  

 

Eriksson M., Strid, I. &   -Swedish supermarkets   -A case study using three years of data  -Food waste was found to be reduced 

withHansson, P. 2016.   -n=6 supermarkets    on cheese, dairy, deli and meat product.  lower storage temperature for all product tested.    

 Food waste reduction         -Used life cycle assessment       

 in supermarkets-Net costs         

 and benefits of reduced  

 temperature. 

 

Cicatiello, C., Franco, S.,  -Central Italy supermarket   -An exploratory case study    -The results show that the extent of food wast 

Pancino, B. & Blasi, E. 2016.   -Waste audit on fruits, bakery products,  -Quantitative investigation.    in retailing is certainly considerable, both 

The value of food waste: An   vegetables, wheat, coffee and sugar, pasta -Composition analysis   in terms of quantity and economic value.  

Exploratory study on retailing.   and rice, dairy products and eggs, baby food, -data collection: January to December 2012 

   biscuits and snacks, meat product and  

   beverages.  

 

 

 

 



   

 

7 
  

Table 1.1 (cont.)  List of global food waste studies in supermarkets conducted between 2015-2020 

 

Reference      Study setting and participants   Study design and intervention      Main significant results 

 

Brancoli, P., Rousta, K.     -Supermarket in Sweden      -Analysed the food waste at         -The annual wastage of bread and beef 

& Bolton, K. 2017. Life cycle                          supermarket in Sweden in terms     products have the largest contribution 

assessment of supermarket        of product type, mass, environment     to the environmental footprint. 

food waste.                  impacts and economic costs.       

         -used database from 2014 - 2015 

         -quantification of food waste 

         over a one-year period.  

 

Hermsdorf, D., Rombach, M.  -Food retailers in Germany   -Study focus is on selling and redistributing  -Retailers were reluctant to include  

& Bitsch, V. 2017.    -n=12 food retailers and food banks  agricultural produce with visual impairments  agricultural produce with visual 

Food waste reduction practices managers.     and surplus food.     impairments in their products  

In German food retailers.       -Qualitative content analyses    assortments, due to fears of negative 

         - Exploratory study     consumer reactions.  

         -Snowball sampling.    -logistics and regulatory framework were 

         -Interviews.     the main barrios to food redistribution.  

 

Filimonau, V. & Gherbin, A.   -UK grocery retailers   -Investigating how managers of major   -The majority do not assign the due  

2017. An exploratory study of  -South East Dorset region   UK retailers address the problem of   significance to food waste because 

food waste management   -managerial interviews     food waste in their day-to-day operations.  of the recycling and food waste disposal 

practices in the UK    -n=twelve interviews    -Exploratory study    practices adopted in house. 

grocery retail sector.        -Qualitative method      -alternative approaches are 

         -Cross sectional analysis   on an ad-hoc basis.  

         -Interviews and focus groups.     
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Table 1.1 (cont.)  List of global food waste studies in supermarkets conducted between 2015-2020 

 

Reference      Study setting and participants   Study design and intervention      Main significant results 

 

 

Bilska, B., Piecek, M.  -One supermarket in Polish   -A case study     -The evaluation shows that in one 

& Krajewska, D. 2018.   -Focus on 14 food groups   - objective was to evaluate food wasted   supermarket, approximately 3.3 tons   

A multifaceted evaluation       in terms of mass, financial value and   of food was wasted in over two weeks.  

of food waste in Polish         wasted calories value.    -The group of products with the 

supermarket-case study.        -Duration: two weeks   highest waste were fruits and vegetables, 

         -Used questionnaires and database   followed by meat, cold meat and fish.  

 

Teller,C., Holweg,C., Reiner. C  -Western European retailers   -Focuses on the issue of food waste from -Findings show that the root causes of  

& Kotzab, H. 2018.    -n=28 case studies    a retail and store operations perspective.  food waste are related to undesirable   

Retail store operations and   -n=12 interviews    -Exploratory research   customer behaviour and erratic demand,  

food waste.         - Case study studies    inefficient store operations and  

         - Semi-structured interviews   replenishment policies.  

         -Qualitative method 

 

Smith, F., Mirosa, M.   -New Zealand    -Aimed to quantify retail food waste and  -The barriers to food waste reduction   

& Skeaff, S. 2020.   -n=16 retailers    identify key drivers for food waste reduction.  were: training and educating staff, food 

A mixed-methods study of retail food       -Mixed method    safety concerns, quality standards and  

waste in New Zealand.         -interviews and observations.    lack of available resources.  
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Table 1.2  List of studies conducted in supermarkets regarding food waste in South Africa from 2015-2020 

 

Reference      Study setting and participants   Study design and intervention      Main significant results 

 

-Le Roux, C. 2017   -South Africa    -To determine the extent of waste   -Found that the extent of food waste in 

The extent and drivers of   -Retail industry     at the retail level on perishables,   S.A. is lower than expected. However,  

perishable food waste in the  -five main retail groups (population)  promotions and price, shelf life and  the extent of food waste is still significant 

retail supply chain industry  -n=406 individual retailers’ data  seasonal demand and supply.   considering the amount of food  

in South Africa.        -Quantitative     waste in the food supply chain.  

 

-Du Toit, K. 2018   -South Africa    -To contextualise consumer forces that    - the living standard measurement of  

A model for consumer   -677 retailers’ population   influence the level of food waste at    customers influenced the percentage  

forces of food waste in   -n=6 major retailers    the retailer sector pertaining sales.    sales in the presence of studied   

the retail industry.         -Mixed method    consumer forces.  

         -Structured interviews 

         -Telephonic questionnaires 

 

-Parker, J., Sikobi, T.   -South Africa    -An assessment of wastage with S.A   -There are not many alternatives   

& Jones, P. 2019.    -W&RSETA retailers’ database  retail sector     available for retailers to implement  

Wastage: its effect on green   -n=254     -questionnaires    green initiatives, there is insufficient 

retail and its role in    - population: 15854    -Fourteen interviews were conducted   support from government or incentives 

Socio-economic improvement        - Qualitative    to implement green initiatives. Retailers 

and food security.        - Online interviews and surveys  cannot afford to invest in green initiatives 
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1.5 RESEARCH QUESTION  

 

The research questions that guided this study were: What is the level of food handlers’ 

knowledge on food waste in supermarket kitchens in Soweto? What are food waste 

prevention practices by food handlers in supermarket kitchens in Soweto township? 

 

1.6 OBJECTIVES OF THE STUDY  

The following section presents the main and sub objectives of the study.  

 

1.6.1  Main objective  

 

The main objective of this study was to determine the food handlers’ knowledge of food 

waste and waste prevention practices in supermarket kitchens in Soweto.   

 

1.6.2  Sub objectives  

  

To achieve the main objective, the following sub objectives were measured:  

 

Sub Objective 1  

To determine the level of food handlers’ knowledge on food waste using a food handler’s 

questionnaire.  

 

Sub Objective 2 

To determine practices of food handlers on food waste prevention by using an 

observation checklist.    

 

1.7 DELIMITATIONS OF THE STUDY 

 

1.7.1 Inclusion criteria 

• Supermarkets that gave the researcher permission to conduct the study.  



   

 

11 
 

• Kitchen and deli food handlers only.  

• Food handlers that were present at work during data collection. 

• Food handlers that gave consent to participate in the study.  

• Supermarkets located within Soweto township, region D only.  

 

1.7.2 Exclusion criteria 

• Supermarket employees from other departments.  

• Food handlers that were not present at work during data collection. 

• Food handlers that were not willing to participate in the study. 

• Food handlers from the suppliers and delivery people that are not employees of 

the supermarket.  

 

1.8 IMPORTANCE OF THE STUDY 

  

The proposed study sought to provide an in-depth understanding of the factors shaping 

food handlers’ practices and the level of their knowledge on food waste especially in 

supermarket kitchens. The findings might contribute to food waste knowledge, 

environmentally friendly prevention practices and solutions. Alternative solutions to waste 

management are vital in South Africa. Therefore, the study will contribute to the literature 

on food waste in supermarkets, through actual knowledge and suggested practices on 

food waste. This study used a non-experimental quantitative research design and a 

descriptive design, which will be discussed in Chapter 3. 

 

1.9 LAYOUT OF THE DISSERTATION 

 

The study is presented in five chapters. Chapter 1 presents the background to the 

problem, motivation and justification, problem statement and objectives of the study. 

Chapter 2 covers the literature review on knowledge of food waste and practices by food 

handlers in supermarket kitchens. Chapter 3 discusses the methodology of the study on 

the research design, study population, sample size, ethical considerations, measuring 
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instrument to collect data and the data analysis methods. Furthermore, Chapter 4 covers 

results analysis and interpretation and discussion of the findings of the study. The last 

chapter (Chapter 5) discusses an overview of the study, limitations, recommendations 

and conclusion of the study. The layout of the dissertation is presented in Figure 1.1.  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1: Layout of the study 

Chapter 1 
SETTING OF THE 

PROBLEM AND 

JUSTIFICATION 

1. Background to the problem 

2. Problem statement   

3. Research question and 

objectives 

Chapter 2 LITERATURE REVIEW  
1. Food waste knowledge and 

practices by food handlers in 

supermarket kitchens.   

Chapter 3  METHODOLOGY 

1. Ethical consideration. 

2. Study population and 

sample. 

3. Measuring instruments  

 

Chapter 4 RESULTS AND 

DISCUSSIONS 
Interpretation and discussion 

of the finding of the study. 

Chapter 5  CONCLUSION  
Conclusion and 

recommendations for future 

research.  
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 2  
LITERATURE REVIEW  

2.1 INTRODUCTION 

 

The main purpose of this study was to determine the knowledge of food waste and waste 

prevention practices of food handlers  in the supermarket kitchens in Soweto, South 

Africa. Notably, not much has been done in South Africa (refer to Table 1.2 in Chapter 1) 

to study food waste knowledge and practices by food handlers in supermarket kitchens. 

Owing to the limited literature on food waste knowledge and practices by food handlers 

in supermarket kitchens as part of food service units in South Africa, a gap was identified 

to survey the literature in this regard.  

 

Journal papers, accredited scholars and researchers, books and government reports 

were reviewed in this literature review. The majority of the literature was found in sources 

such as Google scholar and the Vaal University of Technology (VUT) library (electronic 

database). Search terms that were used as key words included food waste, kitchen food 

waste, food services, supermarkets, meal production, food waste causes, green 

practices, food handlers and food waste knowledge.  

In this chapter, the theoretical framework model that was followed by the current study is 

discussed. Furthermore, global food waste problems, the impact of food waste in South 

Africa, specifically the role of supermarkets in the food supply chain (FSC) with emphasis 

on factors that contribute towards food waste in food service units, such as supermarket 

kitchens, is presented in relation to knowledge and practices of food handlers. 

Additionally, factors that contribute towards preventing food waste, management 

guidelines, green practice campaign awareness and non-governmental organisations’ 

role on food waste were discussed. An overview of the South African supermarkets’ food 

waste programmes and food waste management challenges was provided. A brief 

discussion on the methodology applied in the study is also presented. The literature 
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review provides the context of this study. The theoretical framework that guides the study 

is presented in the next section. 

 

2.2 THEORETICAL FRAMEWORK 

 

The knowledge, attitude and practice (KAP) model was used as the theoretical foundation 

for this study. KAP theory model was introduced by Schwartz (1976:28) to determine 

interrelationship of knowledge, attitude and practice as indicated in Figure 2.1. Knowledge 

is the information and skills acquired through experience or education; the theoretical or 

practical understanding of a subject (Oxford Learner’s Dictionaries 2021). Babu 

(2014:148) defines attitude as a person’s behaviour towards a specific object or subject 

to the conditions prevailing in the environment. 

In the context of this study, Asmawi, Norehan, Salikini, Rosdi, Munir, Basri, Selemat and 

Nor (2017:351) findings confirmed that knowledge is the most important factor to 

influence the outcome of attitudes and practices among the food handlers. Food handlers 

with good expertise will have good attitudes and behaviours. However, Da Cunha 

(2021:131) argues that knowledge gained from training generates changes in practice. 

Numerous studies (Da Cunha 2021; Mihalache, Dumitrascu, Nicolau & Borda 2021; 

Asmawi et al. 2018; Zanin, Da Cunha, Rosso, Capriles & Stedefeldt 2017) have used the 

KAP model in different types of food service industries, however, the majority focused on 

the food safety perspective. Therefore, in this study, the KAP model was applied to 

determine the association of food handlers’ knowledge and practices on food waste, 

which ultimately, determined the factors behind food handlers’ attitudes towards food 

waste.  
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                                            Attitude                            Practices 

 

 

 

 

Figure 2.1: Knowledge, attitude, practices (KAP) model (Adapted from Schwartz 

1976)  

The difference between food waste and food loss within the food supply chain is 

discussed in the next section. 

 

2.3 FOOD WASTE AND FOOD LOSS  

 

2.3.1 Food waste  

 

Food waste is defined as food fit for human consumption that is discarded, whether it has 

been kept past its expiration date or has been left to spoil due to behavioural issues. Food 

loss, on the other hand, refers to a reduction in the mass (dry matter) or nutritional value 

(quality) of food that was intended for human consumption. (Consumer Goods Council of 

South Africa [CGCSA] 2019:6). According to Okazaki, Turn and Flachsbart (2008:2483), 

food waste is any food not consumed by humans and can occur at any stage of the food 

chain from farms, processing plants, manufacturers, commercial establishments and 

households. Furthermore, Richter and Bokelmann (2016:425) define food waste at each 

stage along the chain as a specific proportion of food originally intended for consumption 

but which does not reach the intended consumer. However, the High-Level Panel of 

Experts (HLPE 2014:22) describe food waste as food appropriate for human consumption 
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being discarded or left to spoil at consumer level, regardless of the cause. In addition, the 

food waste literature further categorises food waste as unavoidable or inedible and 

avoidable or edible food waste. Banks (2018:3) defines unavoidable food waste typically 

as waste consisting of food preparation residues from items such as inedible peels or 

seeds and avoidable food waste consists either of unused food, which is mostly discarded 

due to over-purchase and/or the passing of a best before date or of part-consumed items 

such as left-overs from meals.  

 

2.3.2 Food loss  

 

The FAO (2019) states that food losses occur along the FSC specifically during 

production/ farming prior to the retail stage and food waste exists at the level of 

distribution/ retail and consumption. Indeed, the Environment and Resources Annual 

Review (2019:120) agrees that food losses occur earlier in the FSC (production, 

transport, storage, processing and some distribution), while food waste occurs further 

below the FSC level, for example, retail and consumer level. Retailers are, therefore, 

dominated by large supermarkets, which contribute to a significant amount of food waste 

from storage procedures, preparation and sales (Eriksson 2015:18). There are several 

factors in the supermarkets, such as sales promotions, which play indirect roles by 

influencing consumers’ behaviour (Chalak, Abou-Daher & Abiad 2018:1280). These 

factors, therefore, indicate that consumer-level food waste is influenced by decisions 

taken at the distribution stage, such as product packaging and food marketing strategy 

(Aschemann-WitzelIlona, Hooge, Normann, Blossle, Gronhoj & Oostindjer 2017:34). The 

occurrence of food waste both globally and in South Africa is discussed below. 

 

2.4 FOOD WASTE GLOBALLY   

 

Approximately 30 percent of the food produced for human consumption worldwide is lost 

or wasted along the food supply chain (Rezaei 2017:26). Meanwhile, the world's 

population is estimated to reach 9.1 billion by 2050 and this will require a 70 percent 
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increase in food availability (World Wide Fund [WWF] 2017). Therefore, lost and wasted 

food represents a missed opportunity to feed the growing world population (FAO 2013). 

The studies have long neglected the retail stage, even though sustainability is becoming 

an essential part of business processes as it can influence the entire food supply chain 

and its economic, environmental and social outcomes (Calmfors & Omar 2019:12). Waste 

levels are up to 35 percent and between zero and 15 percent of fruits and vegetables are 

wasted at retail level in all regions except sub-Saharan Africa (FAO 2019).  

 

In September 2015, the United Nations [UN] (2015:1) adopted a set of 17 Sustainable 

Development Goals (SDGs), which include target 12.3 that calls for halving global food 

waste and loss per capita at retail and consumer level along production and supply chains 

by year 2030. The SDGs, also known as the Global Goals, are a universal call to end 

poverty, protect the environment and ensure that all people live in peace and prosperity 

(United National Development Programme [UNDP] 2020). As a result, SDG 12.3 is one 

of the goals that has an impact on other SDGs, such as the goal of achieving zero hunger 

(SDG 2), which calls for an end to hunger, the achievement of food security and improved 

nutrition and the promotion of sustainable agriculture, sustainable water management 

(SDG 6), climate change (SDG 13), land terrestrial ecosystems, forestry, biodiversity 

(SDG 15) and other SDGs (FAO 2019). This raises a question as to what extent the world 

has made progress in achieving this target. It is, therefore, vital to address food losses 

and wastes in order to reach some of the SDGs (De Steur, Wesana, Dora, Pearce & 

Gellynck 2016:360) worldwide.  

 

In sub-Saharan Africa, South and South-east Asia, as developing parts of the world, food 

waste generated within the FSC at the production to retailing stage is significant, as 

shown in Figure 2.2, compared to consumer stage; however, supermarkets and other 

retailers are strongly influenced by the consumer's purchasing behaviour (du Toit 

2018:23). In developing countries, 40 percent of the food losses and waste are lost during 

post-harvest and processing operations, while in industrialised countries, more than 40 

percent of food waste is generated by retailers and consumers (FAO 2011). 
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Figure 2.2: Global food waste per capita (FAO 2011) 

 

2.5 FOOD WASTE IN SOUTH AFRICA 

 

The South African Waste Information Centre [SAWIC] (2018:18) revealed that only 12 

percent of organic waste, which comprises food waste, is being recycled and the rest is 

being disposed of in South Africa, despite the fact that South Africa faces severe 

constraints on the supply of methane-generating landfill sites (National Waste 

Management Strategy [NWMS] 2019:19). Food production in water-scarce countries 

such as South Africa is gradually becoming more challenging due to the growing 

population and intensifying water shortages (Morris & Ncube 2018). Thus, the cost of 

water and energy, along with the cost of waste disposal, means that food wastage is 

costly for the South African economy and the environment (WWF 2017). However, 

Filimonau and Gherbin (2017:1184) state that despite the fact that food waste negatively 

affects our society in a number of ways, insufficient research has been carried out on food 

waste in supermarkets as one of the dominant food supply chains.  

Food waste leads to a severe food insecurity issue in South Africa (Misselhorn & Hendriks 

2017:1), therefore, food waste can be linked to a waste of money and natural resources 
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(FAO 2013). When food is discarded, the land, water and energy used to produce, 

process, distribute and prepare food is also discarded (Council for Agricultural Science 

and Technology [CAST] 2016:23). The estimated food waste source footprints in South 

Africa are indicated in Figure 2.3.  

 

 

 

Figure 2.3: Food waste in South Africa. (adapted from WWF 2017) 

 

Although the percentage of food waste in distribution and retail levels indicates 20 

percent, 12 million people in South Africa (24.5% of the national population) go to bed 

hungry every day (Oelofse, Muswema & Ramukhwatho. 2018:1), indicating that the basic 

needs of human beings, namely physiological needs, as identified in Maslow’s hierarchy 

of needs, are not met (Maslow 2019). South Africa is estimated as one of the countries 

with the largest proportion of food waste in Africa (Oelofse et al. 2018:1). This has a 

significant contribution on food waste generated throughout the FSC and has an impact 

on consumer stage of the supply chain downstream (Brancoli, Rousta & Bolton 2016:39). 

The low level of food waste in retailing in comparison to other areas of the FSC is one of 

the reasons why the food waste in retailing up to now has not been researched in depth, 

unlike other stages of the FSC (Cicatiello, Franco, Pancino & Blasi 2016:96). Research 

on food waste shows that the bulk of food waste is produced in the pre-consumer phase 
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of the supply chain in South Africa (Council of Scientific and Industrial Report [CSIR] 

2014). The pre-consumer phase includes retailers that are more dominated by 

supermarkets (CSIR 2019). The following section further discusses food waste within the 

food supply chain, which includes all sources of the food supply.  

  

2.6 FOOD WASTE IN THE FOOD SUPPLY CHAIN 

 

The FSC consists of several stages in which food passes from producers to final 

consumers. Farmers harvest the initial production, processors produce and package the 

final products, distributors deliver the final products to retailers and finally, supermarkets 

and other retailers are the ultimate places for consumers to purchase the products 

(Nosratabadi, Mosavi & Lakner 2020:2). Waste is a problem for retailers, but it is not a 

retail problem in and of itself; rather, it is a system problem. Each link in the chain from 

“farm to fork” has an impact, whether positive or negative. Retailers can take the lead on 

food waste reduction by minimising food waste practices and educating other role players 

such as consumers (Wyman 2014:4).  

 

In spite of the growing public recognition of negative socio-economic and environmental 

impact, the issue of food waste in supermarkets has been under-researched (Filimonau 

& Gherbin 2017:1184). South Africa is listed as one of the developing countries with an 

estimated 44 percent of the total food waste and loss (FLW) and a further 55 percent in 

developed countries (Ishangulyyev, Kim, Sang & Lee 2019:6). The loss of 44 percent of 

fruit and vegetable, followed by 26 percent of cereal, 15 percent of meat and dairy and 

13 percent of roots, tubers and oilseed within the FSC is estimated in South Africa (WWF 

2017). The supermarkets’ role within the FSC as the focus of this study is discussed in 

the next section. 
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2.7 SUPERMARKETS ROLE IN THE FOOD SUPPLY CHAIN  

 

Food reaches consumers through retail food distribution channels, including 

supermarkets (Environment and Resources Annual Review 2019:126). The retail food 

channel consists of convenience stores, discounters, deli shops, supermarkets and 

hypermarkets. The difference is the size, scale and range of the offered products 

(Krasteva, Kotzab, & Lienbacher 2019:5). However, wholesalers and retailers are still 

grouped together as many countries have found it difficult to distinguish between them 

(Stenmarck, Jensen, Quested & Moates 2016:22).  

 

According to Bonanno and Busch (2015:10), supermarkets can be described as 

gatekeepers of the food system. Supermarkets are located close to the end of the supply 

chain and often store vast quantities of food in a limited number of physical locations 

(Eriksson 2015:11). Supermarkets stores do not affect all players in the food chain but 

serve as a conduit between consumers and producers.  

 

2.7.1 Food waste in supermarket kitchens 

 

The food waste study conducted by Bilska, Tomaszewska & Krajewska (2018:6) shows 

that in the supermarkets, the amount of waste in selected food groups as follows: 

vegetables (24%), fruits (14.9%), meat, including cold meat (12.5%), bread and 

beverages (10.3%) and milk and dairy products (7.5%). About 80 percent of food waste 

comes from perishable foods, including freshly prepared deli items, meats, fruits and 

vegetables, seafood, milk and dairy products and certain grain products, such as bread 

and bakery items. The problem of food waste in food service units, including supermarket 

kitchens, is also related to the handling of food items and failing to meet the customer 

demands (Krasteva et al. 2019:81). Non-perishable foods such as pasta, canned goods 

and highly processed, shelf-stable products are usually wasted less because they do not 

spoil as quickly (Rethink Food Waste Through Economics and Data [REFED] 2016:14). 
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2.7.2 Factors and sources contributing to food waste in supermarket kitchens 

 

Food waste occurs during the following processes: planning and purchasing, storage, 

food handling, food preparation, serving and consumption (Okumus 2020:295; Food wise 

Hong Kong Campaign 2013:3). These are the factors that contribute to food waste 

generation in food service units due to a lack of proper menu planning (Marais, et.al. 

2017:20). According to FAO (2019), factors that contribute to food waste are short shelf 

life, quality requirements in terms of colour, shape, size and demand variability. 

Consumer food waste is also caused by improper product purchases and preparation of 

meals, unnecessary buying (influenced by excessive portioning and package sizes), 

labelling confusion (best before and use by) and inadequate storage. 

 

The sources of food waste indicate that other drivers of food waste occur in food service 

units, including supermarket kitchens, due to the impact of early-stage practices within 

the FSC, for example in transportation and supply of food products as indicated in Table 

2.1.  

 

Table 2.1: Waste sources in supermarkets (Lewis, Downes, Verghese & Young. 

2017:21).  

  



   

 

23 
 

Food products delivered in a bad condition would have a significant effect on the final 

product to the customer. Annual Review of Environment and Resources (2019:127) 

further noted that the market, regulatory and sociocultural requirements for food quality, 

aesthetic, safety and availability are all main drivers of retail and wholesale FLW, as well 

as forecasting uncertainty, logistical inefficiencies and technical malfunctions such as 

damaged items. 

 

Teller, Holweg, Reiner and Kotzab (2018:981) used root cause analysis to identify the 

key cause of food waste, which include consumer behaviour, fluctuating demand, 

ineffective store management, in-store operations and replenishment policies. Mena, 

Terry, Williams and Ellram (2014:150) also state that the main causes of food waste 

include forecasting accuracy, promotions, stock management policies, quality control 

(discoloration) and temperature regulation during storage and supply. Additionally, losses 

in service units are even higher in situations where measures such as protective 

packaging, temperature and humidity control and proper display to minimise food 

handling by buyers are not in place (HLPE 2014:46).  

 

2.8 FACTORS CONTRIBUTING TOWARDS PREVENTING FOOD WASTE 

 

A comprehensive and thorough approach to waste management and food service 

procedures is crucial, identifying issues contributing to food wastage should remain a 

priority (Marais et al. 2017:22). Thus, this section discusses the factors that contribute to 

food waste prevention in food service kitchens, such as careful menu planning, menu 

execution, proper practices during meal distribution, good management practices during 

food storage and inventory control, application of good food handling practices, proper 

working conditions that prevent errors and accidents, human management resource 

management and availability of food waste management plans.  
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2.8.1 Food menu 

 

Regardless of the menu pattern used, food menu design is an essential first step in food 

production. The first decision to be made is whether a no-choice, limited-choice, or choice 

menu will be used. A menu reflects what is available daily, weekly, or over a period of 

several weeks. (Brown 2014:125). A foodservice operation's menu is also known as its 

driver. This descriptive term emphasises how the menu affects every aspect of a 

foodservice operation and how the menu is a managerial tool for controlling many aspects 

of a foodservice operation (Egan 2015:59), including food waste. The menu design 

process should be well-planned, flexible enough to be reviewed on a regular basis and 

designed with customer preferences in mind (Food wise Hong Kong campaign 2013:5).  

 

There are different types of menus (see Figure 2.4), which are often associated with 

particular foodservice operations (Egan 2015:60) and because of their nature can lead to 

more food waste. Another important consideration when creating a food menu is to 

include a meal plan pattern with balanced nutritional content and appropriate portion sizes 

based on dietary guidelines (Brown 2014:124). 
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Figure 2.4: Basic types and categories of menus (Egan 2015:60; Cousins, Lillicrap & Weeks 2014:92).

Table d ’hote  

menu 

À la carte menu Static menus Cycle menus Daily (or single-

use) menus 

BASIC TYPES AND CATEGORIES OF MENU 

 

• Fixed number of 

courses. 

• Selling price is fixed 

• Food is available at a 

set time 

• Limited choice within 

each course 

• The choice is more 

extensive. 

•  Each dish is priced 

separately.  

• Dishes are cooked or 

finished to order. 

• Stay the same every 

day. 

•  Mostly used in quick 

service and 

restaurants.  

•  Include appetizers, 

salads, entrees, sides, 

desserts and 

beverages. 

• May be offered on a 

menu board or in a 

printed format.  

•  Mostly used in non-

commercial foodservice 

units.  

• Serve the same group of 

customers daily. 

•  Examples are business 

and industries, hospitals, 

and schools.  

• May be seasonally.  

•  May be quarterly, half-

yearly or annually.  

• Change on a daily basis  

• Can be used for a special 

event with a single use. 

• Often used in fine dining 

• For catered events like 

parties, banquets or daily 

specials.  
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2.8.1.1 Careful menu planning  

 

According to Derqui and Fernandez (2017:439), poor menu planning in foodservices 

contributes to food waste. Payne-Palacio and Theis (2016:133) further state that 

regardless of the type of foodservice, careful menu planning, implementation and 

evaluation are critical in meeting customers’ needs and preferences within available 

resources. A well-planned menu serves as a catalyst for all operational functions, 

including purchasing, production and service. A menu is also a management control tool 

that influences resource acquisition and utilisation. Food, labour, equipment, time, money 

and facilities are examples of these resources. Customers' profiles, on the other hand, 

play an important role in the menu planning process (Egan 2015:63). Therefore, 

successful menu planning and knowing the customer’s profiles go hand-in-hand.  

 

The first step in menu planning is to understand customer preferences in the context of 

purchasing a product, which includes understanding what customers buy in terms of 

features or attributes they want in the product; who buys it – what types of consumers 

buy the product; why they buy it – what benefit they seek; when they buy it; where they 

buy it; and how they buy it (Ngugi, Osullivan & Osman 2020:2). Understanding a 

customer's profile is beneficial for a variety of reasons. Organisations survive by attracting 

and retaining customers. As a result, by understanding customer behaviour, the 

organisation will most likely be able to attract and retain customers more effectively. The 

knowledge of a customer's profile is important for the company's profit. It is useful for any 

job where the mission includes meeting human needs and desires (Ngugi at el. 2020:4).  

 

Another aspect to consider in menu planning is knowing the customer’s profiles. The 

demographic status of customers such as nationality, age, gender, household 

composition, education, and income are the factors that helps to understand customers’ 

food preferences, that ultimately reduce food waste (de Hooge, Oostindjer, Aschemann-

Witzel, Normann, Loose & Almli 2017:81). Thus, understanding such factors may provide 

some new and important insights into customer preferences for product purchase and 
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consumption, which may aid in the reduction of food waste (de Hooge et al. 2017:81). 

Bagdare and Jain (2013:791) define customer experiences as the sum of cognitive, 

emotional, sensorial and behavioural responses generated during the entire purchasing 

process, which include an integrated series of interactions with people, objects, 

processes and the environment. To control the customer experience is difficult for food 

service units, including supermarkets, because it is influenced by elements that are 

difficult to control and may be beyond control (Terblanche 2018:48). This calls for food 

service units’ management to know the profile of customers before starting the process 

of menu planning in order to reduce food waste in food service units, including 

supermarket kitchens.  

 

2.8.1.2 The importance of menus in a food service unit  

 

All actions, such as purchasing, selecting equipment to use, scheduling labour and 

serving, are dictated by the menu (Brown 2014:124). Food menus are also used as a 

marketing tool for customers, as food menus that do not appeal to consumers are one of 

the causes of food waste (Marais et,al. 2017:20). 

  

Heikkila, Reinikainen, Katajajuuri, Silvennoinen and Hartikainen (2016:449) reveal that a 

proper menu plan in foodservice unit kitchens has a significant impact on how kitchen 

activities are controlled and regulated and how various practicalities such as maintaining 

and correcting recipes and deciding on the amounts of food to be prepared influence the 

amount of kitchen waste. The findings show that errors in recipes and preparing 

excessive amounts of food increase kitchen waste. In other words, incorrectly sized or 

too large food portions increase waste. 

 

2.8.1.3 Standardised recipes  

 

A standardised recipe is a list of the ingredients and procedures needed to prepare a 

specific food item. When a recipe has been tested and adapted to the needs of a specific 
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foodservice operation, it is considered standardised. Customer expectations and efficient, 

effective use of available resources, such as personnel, equipment and money, are the 

important factors to consider when preparing a standardised recipe (Payne-Palacio & 

Theis 2016:219). It is easier for an untrained employee to make mistakes in the kitchen, 

which may result in food waste. Mistakes can occur as a result of incorrectly or carelessly 

interpreting or reading a recipe. Thus, attention to detail, meticulousness and the ability 

to follow instructions are essential components of professional skills required in the 

foodservice kitchen (Heikkila et al. 2016:450).  

 

Goonan, Mirosa and Spence (2014:68) state that the overproduction of food leads to food 

waste, thus the use of standardised recipes is vital as it decreases the amount of food 

wasted during food preparation and production because it minimises production errors. 

Effective management and control of kitchen operations, such as procedures for 

maintaining and correcting recipes, agreeing on the amount of food to be prepared, menu 

planning and inventory management, play a role in the prevention of food waste (Heikkila 

et al. 2016:449). The use of portioning guidelines improves accuracy in portion control 

and thus avoids food waste (Goonan et al. 2014:68). Additionally, the cooks should be 

responsible for following recipes correctly and using items efficiently (Okumus 2020:302).  

 

2.8.1.4 Importance of food attributes 

 

Food menu principles include balance, nutritional quality, aesthetics and variety, including 

colour, texture, flavours, shapes and sizes of food (Egan 2015:62). Food presentation is 

based on the sensory and aesthetic appeal of food; when designing food menus, one 

should try to visualise how the food will look on the food display. The flavour combination, 

as well as the texture, shape and consistency contrast, should be considered (Payne-

Palacio & Theis 2016:156). 

 

LEANPATH (2016) states that creative food presentation displays should be achieved by 

creating food dishes in a variety of colours and elegant dishes, as well as reducing the 
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use of dishes that are rarely consumed. According to the Environmental Protection 

Agency [EPA] (2019:8), even small garnishes and incorrect serving sizes quickly add up 

to a significant amount of food ending up in landfills. Foodservice managers can reduce 

food waste by avoiding the use of inedible or rarely eaten garnishes and controlling 

serving size to reduce wasted food while still satisfying the appetite of the customer 

(REFED 2018). 

  

2.8.1.5 Cooking methods and techniques 

 

Knowledge of cooking methods and techniques, as well as food component arrangement, 

is essential for reducing kitchen waste (Hennchen 2019:679). Food handlers should be 

familiar with the different types of cooking methods, such as dry heat and moist heat. Dry 

heat methods include roasting, baking, broiling, grilling, griddling and frying. As shown in 

Table 2.2, moist heat methods include boiling or simmering, stewing, blanching, 

poaching, braising and steaming. The method used is determined by the type and quality 

of food as well as the availability of equipment. Different cooking methods are appropriate 

for various types of food (Payne-Palacio & Theis 2016:497). If an appropriate cooking 

method is used, food waste is reduced.  

 

 

 

 

 

 

 

 

 

 

 

 



   

 

30 
 

Table 2.2 Main cooking methods (Cousins et al. 2014:101) 

 

Cooking method  Procedure 

Baking Cooking in either a conventional or a fan oven. Dry cooking is a term that is 

frequently used. 

Boiling  Cooking food in a simmering liquid. 

Braising Slow cooking in minimum liquid in a casserole dish with a lid. 

Deep frying  

 

Cooking by placing into deep fat held at a temperature of about 175–190°C. 

Grilling Quick and dry method of cooking food by radiant heat, either over heated 

charcoal or under electric or gas salamanders. 

Microwave 

 

Cooking or re-heating food using high frequency power in a microwave oven 

Powered by electricity. 

Poaching Cooking in a minimum amount of liquid held at simmering point. 

Roasting Cooking with dry heat in the oven. 

Shallow frying Cooking in the minimum amount of heated fat or oil. 

Steaming Cooking heat is transferred from the water vapour (steam) to the food being 

cooked. 

Stewing Very slow cooking of food items in their own juices and using the minimum 

amount of liquid, such as stock, in the process. 

Water bath:  

 

The technique of vacuum packing ingredients and cooking them at low 

temperatures in a water bath. This is a slow and gentle process where 

moisture is not expelled and flavour is retained. 

 

2.8.2 Careful menu execution  

 

The execution of the menu is in the hands of the kitchen staff, regardless of the type of 

foodservice unit or the type of food served. Menus are only as good as the ability of the 

staff to produce the menu items as described (Taylor & Francis 2016:26). This section 

discusses factors related to menu execution during food production by food handlers, 
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such as ingredient issuing, ingredient preparation, menu and recipe compliance, food 

ingredient quality, re-use of menu items and food holding temperatures. 

 

2.8.2.1 Issuing of ingredients  

 

According to Ahmed (2018:57), there are food production kitchens with no designated 

person responsible for food storage and storage areas, no designated person to control 

issuing of ingredients and as a result, all kitchen staff are responsible and have access 

to food storages. However, to control inventory and determine daily menu costs, a 

requisition procedure must be established in which anything transferred from storage to 

the kitchen is done by a written request to the storage clerk. Personnel are resistant to 

using requisition forms because it is much easier and faster to simply enter the storage 

room and collect what is required. To reduce the likelihood of this happening, the storage 

areas should be secured by limiting the number of people who have access to the rooms, 

storage, freezers, or storage refrigerators (British Colombia [BC] cook articulation 

committee 2015a:36). 

 

Additionally, effective controls on shrinkage, theft and pilferage, as well as unnecessary 

food handling, can help keep foodservice costs down (Egan 2015:220). Thus, it is critical 

to follow the food quantity specified by the kitchen staff. Portion control is one of the most 

important aspects of managing a foodservice organisation's food budget. Portions can be 

measured in three ways: weight or volume, number and size. Careless measuring 

eventually reflects in the final yield of food and the establishment's cost (Brown 2014:132). 

As a result, inappropriate storage and inventory management behaviours not only cost 

the company money, but also result in food waste when food handlers do not adhere to 

the correct quantities of food ingredients collected from storage; therefore, guidelines are 

important in this regard. 
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2.8.2.2 Preparation of ingredients  

 

Food that is prepared inaccurately increases the chances that it will eventually have to be 

discarded due to spoilage or in the form of serving waste (Hennchen 2019:679). Okumus 

(2020:303) states that food preparation is one of the most crucial stages of food waste. 

The preparation steps refer to work routines that allow food to be served without major 

delays. Due to a typically limited time window during opening hours, ingredients are cut, 

food is precooked and products are organised in a fixed order (mise en place) (Hennchen 

2019:679). One of the identified food waste drivers is a lack of food handlers' food 

preparation skills, such as poor cutting skills (Kasavan, Mohamed & Halim 2019:78). 

Therefore, improving preparation methods for the frequently wasted food items is one of 

the approaches that has the potential to minimise food wastage (Papargyropoulou, 

Wright, Lozano, Steinberger, Padfield & Ujang 2016:330).  

 

Figure 2.5 indicates different recommended food handling tips, which also include food 

preparation tips to reduce waste (EPA 2019). Food waste can also be reduced during the 

preparation and production process by practices such as avoiding over-trimming of 

ingredients and whole vegetables (Leanpath 2016). Food handlers should be trained in 

cutting techniques, observed and rewarded for the best 'cutters' each month and food 

waste prevention champions should be assigned in the kitchen (Papargyropoulou, Wright, 

Lozano, Steinberger, Padfield & Ujang 2019:16). That can be accomplished by following 

standardised recipes with cutting specifications; however, kitchen staff prepare food 

based on their experience, not on a standard recipe (Ahmed 2018:57).  

 

Additionally, a study conducted by Kiio and Njuguna (2020:95) revealed that 

approximately 70 percent of foodservice unit kitchens have colour-coded chopping 

boards for various tasks during food preparation, but they are still used haphazardly 

depending on which one is accessible or convenient to use. However, it is critical to avoid 

cross contamination during food preparation, which occurs when harmful bacteria are 

transferred from one food item to another via a non-food surface, such as utensils, 
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equipment, or human hands. Cross contamination can also occur between foods, such 

as when thawed meat drips on ready-to-eat vegetables. Proper hand washing 

procedures, clean and sanitised utensils and cutting boards, properly washed fresh fruits 

and vegetables and preparing the required batches of food are, therefore, essential 

(Garden-Robinson 2017:5). Contaminating food during food preparation not only results 

in food waste but also in food poisoning and food spoilage microorganisms, which can 

allow disease-causing microorganisms to be transferred directly to the consumer 

(Lorenzo, Munekata, Dominguez, Pateiro, Saraiva & France  2018:54).  

 

 

Figure 2.5: Food waste preparation tips (EPA 2021).  
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2.8.2.3 Compliance with menu and recipes 

 

The complexities of food presentation, the ingredients used in cooking and the need to 

know the exact temperatures at which foods come together best are all factors that 

kitchen staff must be intimately familiar with in order to prepare food at its best. Many 

foods and ingredients are highly susceptible to overcooking and poor preparation 

techniques; for example, fresh fish will become rubbery and unappealing if cooked for 

even a few minutes too long. As a result, it is critical that the menu be created with an 

understanding of how skilled the kitchen staff will need to be in order to properly prepare 

the foods (Mahfud, Parddjono & Lastariwati 2019:59). 

 

Following a standardised recipe step-by-step is the first step in adhering to the menu and 

recipe. A standardised recipe lists all the ingredients and quantities, as well as the 

instructions, in numerical order. The set of instructions describing how to prepare a 

specific dish, including the preparation method, cooking method and amounts, ensures 

consistent food quality and quantity, portion control and cost control (Brown 2014:134). 

 

2.8.2.4 Quality and reuse of the food ingredients  

 

Food quality standards are a set of characteristics that determine the acceptability of a 

product in terms of food purity, flavour, texture, colour, appearance and workmanship. 

Another quality criterion is the perceived worth of the product (Giovannuci & Satin 

2007:7). Food quality standards were identified as another barrier to food waste 

reduction. Teller, Holweg, Reiner and Kotzab (2018:288) indicate that the customers' 

inability to tolerate the appearance of lower-quality food results in food waste. Some 

customers are even willing to pay more for an item if they believe it is of higher quality 

(Popovic, Bossink & van der Sijde 2019:22). Customers have high expectations of what 

'fresh' looks like (Smith, Mirosa & Skeaff 2020:7). 
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It is critical to recognise that consumers have the right to demand high-quality food 

products that are appropriate for their taste as well as their aesthetic appearance 

(Filimonau & Gherbin 2017:1191). However, in the case of some food items, such as 

fresh produce, there is a tendency to sell only homogeneous and perfect produce (in 

terms of colour, shape and size) and food that does not meet these high standards is 

discarded (FAO 2019:37). This is due to consumers who are unmotivated to purchase 

sub-standard foods in supermarkets (De Hooge et al. 2017:81). Foodservice 

establishments are concerned that customers will be dissatisfied if defective food remains 

on the shelves and that this will discourage them from purchasing products from the store 

altogether (Smith et al. 2020:7). In this regard, consumer education is critical in helping 

consumers understand that imperfect-looking “ugly” fruits and vegetables are nutritionally 

perfect and provide the same nutritional value as perfect-looking produce (Yuan, Yi, 

Williams & Park 2019:2676). 

 

Menu design flexibility to accommodate the use of leftovers and trimmings from previous 

meals is critical to success by creatively repurposing leftovers and trimmings to efficiently 

use excess food for other meals. Reusing leftover food can save money and reduce waste 

as long as proper food safety and handling practices are followed (Wyman 2014:7). 

Unsold breakfast meat, for example, can be used as an ingredient in lunch or dinner 

dishes. The strategy for safely repurposing ingredients can enable the kitchen to generate 

revenue from this potential waste (Clowes, Hanson & Swannel 2019:9). The best 

practices for reducing food waste include redesigning a food menu to improve 

opportunities for secondary use of food (for example, chicken sandwiches, chicken 

casserole and chicken soup) and paying close attention to quantities not sold to improve 

forecasting of future consumption (Okumus 2020:302). 

 

Wyman (2014:7) further states that in-store production, where the operating model allows 

perishables nearing the end of their life to be transformed into a ready-to-eat product in 

store, for example through a salad bar or as part of a store-produced convenience range, 

can be an option for managing waste. Food waste can also be reduced by creating menus 
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with waste reduction in mind, reducing the number of ingredients and repurposing food 

preparation trim and overproduction (REFED 2018:10; Okumus 2020:304). 

Supermarkets can support and team up with chefs to demonstrate how to use leftover 

ingredients and food (Kor, Prabu, & Esposito 2017:6).  

 

2.8.2.5 Food holding temperatures  

 

Numerous research findings on food handlers' knowledge and practices on time and food 

holding temperature in various types of foodservice units were found to be insufficient in 

ensuring food safety and preventing food spoilage, which ultimately leads to food waste 

(Kunadu, Ofosu, Aboagye & Tano-Debrah 2016:329; Osaili, Obeidat, Hajeer & Al-Nabulsi 

2017:286; Amhed 2018:57). As shown in Figure 2.6, one of the factors influencing safe 

food preparation and handling that reduces the risk of food spoilage is when the food 

temperature changes from heating to cooling, which places foods in the danger zone 4 ‒ 

60 °C (Marriott, Schilling & Gravani 2018:393). As a result, it is critical to avoid 

temperature/ time abuse during the food holding stages. Food temperatures should be 

monitored using thermometers (Garden-Robinson 2017:5). 

 

Food temperature and time control during the preparation, thawing, cooking, cooling, 

reheating and serving stages should be followed as specified by the Food and Drug 

Administration [FDA] (2017) food code to protect public health and ensure food is 

unadulterated and accurately presented when offered to the consumer. Every foodservice 

unit establishment, including supermarket kitchens, should have a written plan regarding 

temperature and time for food preparation that states what will be monitored, when and 

by whom (Brown 2015:89). Some of the time and holding temperature control stages in 

food safety handling are as follows:  

 

• Hot and cold holding: Hot food should be kept at a temperature of 54oC or higher, while 

cold food should be kept at a temperature of 5 oC or lower (FDA 2017:96). 
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• Cooling: Food must be cooled within 2 hours from 57oC ‒ 21oC or less and within 6 hours 

from 57oC ‒ 5oC or less. Time/ temperature control for safe food shall be cooled within 4 

hours to 5oC or less if prepared from ingredients at ambient temperature, such as 

reconstituted foods and canned tuna (FDA 2017:94). 

• Reheating: Controlling time and temperature for food that has been cooked, cooled and 

reheated for hot holding must be reheated to reach a temperature of at least 74oC for 15 

seconds. The food at a temperature between 5oC and 60oC must be consumed within 2 

hours (FDA 2017:91).  

 

Figure 2.6: Proper food cooking temperatures (Food safety information council 

2022).  

 

2.8.3 Proper practices during the distribution of meals  

 

One of the most significant causes of food deterioration in delicatessen cabinet displays 

is improper temperature control, which affects food quality, the drying rate of food and 
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displayed in foodservice units during food distribution and serving (Hadawey et al. 

2018:324). 

 

Furthermore, if the proper temperature is not maintained in a hot or cold display, or if food 

is handled incorrectly, the chances of contamination increase. To avoid food display 

contamination, raw and cooked or ready-to-eat food should be displayed in separate 

units, separate serving utensils should be used for each food and most importantly, food 

displays and utensils must be cleaned and sanitised before use (Catering Wholesalers 

2019). Garden-Robinson (2017:6) emphasises the importance of keeping hot foods hot 

and cold foods cold at the appropriate temperatures. Ready-to-eat foods such as lettuce, 

ham and cheese should not be handled with bare hands and should instead be handled 

with spatulas, tongs and clean plastic gloves. Food that has been previously stored must 

not be placed on top of freshly prepared food. Spoons or tongs should be provided in self-

service/ buffet situations so that human hands do not come into contact with the food. In 

the case of the current COVID-19 situation, the process of self service is not allowed. 

Additionally, menu and food variety, diversity, food presentation and overall food display 

appearance all have a significant impact on customer satisfaction and staff service 

efficiency (Anu & Manorselvi 2021:1117). 

 

2.8.4 Good management practices during storage and in the inventory control of 

foods  

 

Food waste is the result of amongst other not adhering to the FSC requirements for proper 

temperature and handling of food items. Food waste is caused by food poor storage 

practices and temperatures. It is critical to keep food fresh for as long as possible 

(Mercier, Villeneuve, Mondor, & Uysal 2017:659). Improper food storage reduces food 

shelf life and exposes it to early and rapid spoilage (Chalak et.al. 2018:1280). The proper 

storage of food immediately after receiving and inspecting it is an important factor in the 

prevention and control of loss or waste (Payne-Palacio & Theis. 2016:206). Additionally, 
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by keeping an eye on inventory, potential issues such as pilferage and waste can be 

identified (Egan 2015:178). 

 

Osaili, Alnabulsi and Krasneh (2018:176) findings revealed a gap in food handlers' 

knowledge of temperature control during food storage. However, the findings of Alqurash, 

Priyadarshini and Jaiswal (2019:7) reveal that food handlers had a better understanding 

of how food items should be stored. Whereas, Taha, Osaili, Saddal, Al-nabulsi, Ayyash 

and Obaid (2020:3) found that there was a very low percentage of food handlers who 

indicated a lack of knowledge regarding the cross contamination aspect of storing meat, 

cooked food, salads and vegetables in the fridge in the correct order. Therefore, such 

inconsistent and insufficient findings on food safety concerning the drivers of food 

spoilage during food storage, which ultimately leads to food waste, indicate a gap in food 

handler’s knowledge and practices in foodservice units' kitchens, including supermarkets.  

 

The following section discusses food storage types, storage access control, food storage 

rules, labelling and dating of food items in storage areas, as well as sanitising and 

cleaning schedules of storage areas as factors that contribute to food waste. 

 

2.8.4.1 Types of food storage areas  

 

2.8.4.1.1 Dry storage 

 

Non-perishables are foods that are shelf stable at room temperature and are stored in dry 

storage, such as grains, pulses and dehydrated foods with low moisture content (Shukla 

2018:55). The storage area should be dry and the temperature should be between 10oC 

and 21oC. Certain organisms, such as moulds, thrive in a dark, moist environment. One 

of the most important aspects of dry storage is ventilation (Payne-Palacio & Theis  

2016:206). Dry food should be stored at least 15cm above the deck, away from bulkheads 

and away from direct sunlight. Foods must be stored in their original packaging and, once 

opened, in tightly sealed containers. This will keep insects, rodents and microorganisms 
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out of the food (Fernandes 2018:63). Storage facilities should provide adequate space as 

well as appropriate dust, insect, rodent and other extraneous matter control and 

protection (Marriott et al. 2018:4). Bulk food products, such as sugar and flour, should be 

properly labelled before being emptied into storage containers (Atia & Abdelgawad 

2018:21). 

 

2.8.4.1.2 Refrigerated and freezer storage 

 

Non-perishable and semi-perishable foods are stored in refrigerators and freezers. 

Refrigerated food items are perishables that must be kept at a constant low temperature 

and at chilled/ frozen temperatures, such as meat, dairy products, fruits and vegetables. 

Perishables can be kept under normal refrigeration for five to eight days, but deep freezing 

is required for longer storage. Semi-perishables, such as cheeses and eggs, can be kept 

at room temperature for a short period of time. Under refrigeration, the shelf life can be 

extended to about 30‒90 days (Shukla 2018:55). 

 

2.8.4.2 Food storage rules  

 

All foods prepared ahead of time must be promptly stored in a refrigerator at or below 

50oC. Cooked or ready-to-eat foods, as well as raw poultry, meat, or seafood, should be 

stored in separate sections of the refrigerator or freezer in the proper order. All food 

should be tightly wrapped or covered (Fernandes 2018:63). To avoid cross 

contamination, raw meat should be stored below cooked food and dripping liquids of raw 

uncooked foods in cooked or ready-to-eat foods should be avoided (Atia & Abdelgawad 

2018:22; Fernandes 2018:59). 

 

2.8.4.3 Storage access control  

 

Storeroom control not only prevents theft and pilferage, but also food spoilage, which can 

result in food waste of merchandise if not handled properly. As a result, storeroom rules 
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that specify who is permitted to enter stores are required. After obtaining requisitions 

signed by authorised individuals, the item should be issued in accordance with the 

prescribed procedure (Shukla 2018:54).  

 

2.8.4.4 Labelling and dating of food items in storage areas 

 

Proper storage techniques include making sure that food products are well organised so 

that employees can easily use older products first, find products when they are needed 

and monitor inventory levels, as well as making sure that food does not spoil before use 

(EPA 2014:8). The first-in-first-out (FIFO) approach for stock rotation is commonly used 

to ensure that food is consumed before it expires (Betz, Buchli, Gobel & Müller 2015:225). 

Food products with the most recent expiration dates should be used first. Furthermore, 

not only should the temperature and quality of food products be checked during the 

receiving stage, but the expiry date or shelf-life should be checked as well to avoid storing 

food with a closer expiry date, which leads to food spoilage before use (Shukla 2018:55). 

 

Food, whether raw or cooked, must be stored in a clean, covered labelled container after 

being removed from the container or package in which it arrived (Fernandes 2018:62). 

Labelling food items before storing them informs a food handler of when the food must 

be consumed. Use by dates should be included on highly perishable packaged foods 

such as cooked meat, fish and dairy products. All ready-to-eat foods must bear a label 

that includes the food's name as well as a use by or expiration date. Items that are less 

perishable, such as dried fruits, flour, chips and canned food, should have a best before 

date (Always food safe 2018). By labelling, storing and managing stock in the correct way, 

food spoilage in storage areas can be limited to a certain extent. 

 

2.8.4.5 Sanitising and cleaning of food storage areas 

 

Sanitation refers to practices that aim to keep a clean and healthy environment for food 

production, processing, preparation and storage. Sanitation is more than just cleanliness 
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and when done correctly, it can improve the aesthetic qualities and conditions of food 

preparation areas. Organised storage layouts with proper stock rotation can frequently 

reduce contamination, make cleaning easier and contribute to a cleaner operation. 

Storage area floors should be swept or scrubbed and shelves and/or racks should be 

cleaned and sanitised using appropriate cleaning compounds (Marriott et al. 2018:90). 

 

Cleaning with soap and other detergents is only the first step in the cleaning process; 

sanitation is also required. Cleaning removes dirt and grease but does not necessarily kill 

bacteria or other pathogens. Only a sanitiser will kill bacteria and make the area safe for 

food preparation. In any foodservice preparation area, a sanitation plan is essential. A 

cleaning schedule that specifies how each item should be cleaned, who is responsible for 

it and how frequently it occurs (BC cook articulation committee 2015b:43) is a necessity 

in all foodservice units. 

 

2.8.5 Application of good food handling practices  

 

There are numerous obstacles to reducing food waste in foodservice establishments, 

some of which are related to food safety (Okumus 2020:303). Improper food preparation, 

time and temperature abuse in food handling and improper food storage are not only 

sources of cross contamination; they are also considered causes of food spoilage through 

humans (Baluka, Miller & Kaneene 2015:39). Food waste is largely the result of spoilage 

and poor food safety practices. A strong food safety culture at all levels of the organisation 

that ensures alignment between best practices and day-to-day operations is one way to 

combat this (Johnson 2020:1). Therefore, this highlights the importance of prioritising the 

improvement of food handlers' food safety knowledge and attitudes through measures 

such as the provision of basic and advanced food safety training programmes, in order to 

increase the use of safe food handling practices (Ncube, Kanda, Chijokwe, Mabaya & 

Nyamugure 2019:1686). 
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Table 2.3 indicates measures to be followed to ensure the provision of food safety and to 

manage food waste.  

 

Table 2.3 Guidelines for ensuring food safety (Adapted from World Health 

Organisation [WHO] 2020).  

Step Danger Measure 

Storage  Contamination  

 

Keep foods in wrapped or closed containers. 

Perform pest control. 

 Reproduction of bacteria 

. 

Monitor the time and temperature of storage. 

Follow the FIFO principle. 

Preparation Contamination resulting from 

personal hygiene 

Wash hands before touching the food. 

Prevent cross contamination by surfaces and containers. 

Separate cooked foods from raw foods. 

Use boiling water, especially if the food will not undergo 

additionally cooking. 

Reproduction of bacteria Pay close attention to the amount of time foods remain at room 

temperature. 

Cooking Survival of the pathogen Make sure that the food is cooked well (the food in its entirety should have 

a temperature of 70°C). 

Cooling and 

keeping at 

cool 

temperatures 

Reproduction of the bacteria 

and spores which did not die 

in high temperature; toxin 

production 

Make sure that the temperature of the food drops below 5°C as soon as 

possible when cooling it. 

Do not let foods remain at room temperature longer than two hours. 

Avoid storing too much food in the refrigerator or in the cool spaces in it. 

Beware of the thermal agitations in long-term cold storage. 

Contamination by various 

Sources 

Wrap the foods appropriately and prevent their direct or indirect contact with 

raw foods. 

Make sure that the food containers are clean when storing the cooked foods. 

Waiting in high 

temperature 

Reproduction of the bacteria 

and spores which did not die 

in high temperature; toxin 

production 

Keep temperature of the food above 60°C. 

Re-heating Survival of the bacteria Re-heat the food properly. 

Service Reproduction of bacteria, 

production of spores and 

toxins 

Re-heat the food properly.  

Contamination Do not touch the food with hands. 

Serve the food hot. 

Prevent contact between uncooked foods and unclean containers. 

HACCP: 

Hazard 

Analysis 

Critical Control 

Point  

 Follow all steps of HACCP accordingly.  

 

Food workers may be exposed to microorganisms that cause illness and food spoilage. 

Hygiene is a term used to describe sanitary principles for health preservation. The 

cleanliness of a person's body is referred to as personal hygiene. Skin, hands, hair, eyes, 

mouth and nose are examples of body parts that contribute to food contamination 
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(Marriott et al. 2018:94). To avoid cross contamination, never touch raw foods and then 

touch ready-to-eat foods without first washing hands. Proper hand washing, general 

cleanliness, preventing sick employees from working with food and enforcing strict rules 

on eating, drinking and smoking policies while handling food are some of the key features 

of good personal hygiene (Fernandes 2018:55). 

 

2.8.6 Proper working conditions towards minimising food waste  

 

The primary responsibility of the employer is to provide safe working conditions, which in 

turn provides employees with comfort and confidence in their work (Ramesh & 

Manimegalai 2018:145). Thus, in this section, the workplace safe environment and 

kitchen hazards are discussed as factors that prevent errors and accidents, as well as 

contribute to reducing food waste in foodservice kitchens, including supermarkets. 

 

2.8.6.1 Workplace safe environment  

 

Oktem and Oztoprak’s (2020:27) findings indicate that employee perceptions of the 

workplace are influenced positively or negatively by the workplace's safe environment. 

The relationship between employee workplace security and job performance and 

satisfaction is quite significant. A safe work environment can affect the productivity of 

kitchen workers in labour-intensive foodservice kitchens and it can also lead to a variety 

of problems in the workplace (Oktem & Oztoprak 2020:15). The employer is responsible 

for providing a safe working environment (Ramesh & Manimegalai 2018:148), but injury 

prevention requires a collaborative effort between managers and workers (Ercan & 

Kiziltan 2014:417). 

 

2.8.6.2 Kitchen hazards  

 

Electrical kitchen machines and equipment contribute to efficient food production by 

producing large quantities of food at lower costs and in less time, which ultimately reduces 



   

 

45 
 

wastage of resources such as electricity, water and energy (WWF 2017), but they may 

pose health risks such as injuries to food handlers if used incorrectly (Restaurant 

Association of South Africa [RASA] 2019). 

 

In South Africa, the Occupational Health and Safety (OHS) Act 85 of 1993 governs 

workplace safety and health. The act provides protection from hazards arising from the 

activities of people at work in connection with the use of machinery. The Act's main goal 

is to provide for and prevent work-related injuries and illnesses (Labour Guide 2021). 

Occupational accidents in foodservice units' kitchens are caused by a lack of precautions 

in the production area and unsafe behaviours by unqualified employees; accidents not 

only reduce productivity and quality, but they can also result in worker disability or death 

(Ercan & Kiziltan 2014:417). The OHS Act emphasises employee safety when using any 

machinery only after they have received proper training in accordance with the 

manufacturer's or supplier's guidelines (Labour Guide 2021). As a result, it is critical in 

foodservice kitchens that food handlers receive training on any kitchen equipment that 

may pose electrical hazards or cause appliance failure due to improper use (RASA 2019). 

  

Cuts from sharp objects such as knives and slicers, burns from fire and cookware, falls 

and strains and improper use of electrical kitchen equipment and appliances are common 

causes of kitchen accidents (RASA 2019). Safety training and prevention strategies can 

be used to teach safe behaviours, provide practice time and motivate employees to work 

safely (Ercan & Kiziltan 2014:417). Effective orientation and training include workplace 

hazards, emergency procedures such as kitchen fire prevention rules, fire safety 

procedures and regulations and first aid procedures, as well as warning symbols used to 

identify hazardous materials, which all workers should be familiar with (British Colombia 

[BC] Cook Articulation Committee 2015c). 

  

Kabir’s (2019:4) study identified that commercial kitchens were the occupational group 

with the highest risk of injuries in the kitchen, such as handling hot oil and dangerous 

cooking vessels. Therefore, being aware of such hazards in the kitchen necessitates the 
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use of appropriate protective clothing and equipment. Accidents can be avoided by 

wearing personal protective equipment (PPE). All employees are responsible for ensuring 

that uniforms are properly fitted, clean and in good condition, with no fraying or excessive 

wear. Chef jacket sleeves must be buttoned at the wrist, overall and trouser cuffs must 

be removed and trouser legs must be long enough to hang outside boots. Personal safety 

equipment such as safety shoes, chef jackets, gloves and aprons, as well as a chef hat, 

should be worn at all times in the kitchen (BC Cook Articulation Committee 2015c:40). It 

is clear that proper and clean PPE not only mitigates the risks to food safety during food 

handling, which would result in food spoilage and waste, but it is also essential for the 

safety and health of food handlers from kitchen hazards. 

  

It is critical to assess and identify all potential hazards to ensure they are kept to a 

minimum, which allows the employees to stay safe and work at full efficiency. Hazards 

can result in errors and accidents, such as food spillage that may be due to obstructions 

in the kitchen and kitchen fires from flammable liquids (Hunter & Tinton 2011:44). Such 

incidents do not only put employees at risk but also contribute to food waste in foodservice 

kitchens as food will be wasted when such incidents occur.  

 

2.8.7 Proper human management resources contribute towards preventing food 

waste  

 

Aspects such as food handlers' knowledge, which includes technical expertise to perform 

specific tasks, practical and theoretical training and written job descriptions will be 

discussed in this section to highlight how proper human resource management 

contributes to good practices and the prevention of food waste. 
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2.8.7.1 Food handlers’ knowledge 

 

People are the key factors responsible for errors in every company (Bilska, Tomaszewska 

& Krajewska 2018:14), so food handlers must have adequate knowledge of proper food 

waste handling, as knowledge is fundamental for proper practices (Da Cunha, Stedefeldt 

& de Rosso 2014:173). Improper food handling, poor food preparation, improper 

equipment and storing food at incorrect temperatures are all kitchen-related causes of 

food waste, as are employee behaviour, a lack of or insufficient training, menu planning 

and poor recycling and reuse of leftovers (Okumusa, Taherib, Giritliogluc & Gannon 

2020:6; Ozbuk & Coskun 2020:12). Therefore, only by incorporating elements of 

knowledge, attitude and practices among food handlers throughout food production can 

a proper waste management system be successfully implemented (Abdullah, Yusof, 

Gani, Mohammad & Ishak 2018:10). 

 

2.8.7.2 Theoretical and practical food handlers training  

 

Employees are usually regarded as an underutilised resource in the development and 

implementation of a company's sustainability programmes and strategies (Larsen 

2015:1). However, the true costs of failing to provide food handlers with training include 

the waste of company resources, time and money as a result of a lack of knowledge and 

unavoidable food waste (Gonzalez 2020:1). According to Teller et al. (2018:288), one of 

the root causes of food waste in foodservice units, including supermarkets, is poor 

execution by food handlers, a lack of motivation, a lack of experience, insufficient 

leadership and a lack of commitment. Long working hours and the demanding nature of 

the foodservice unit work are other impediments to managers scheduling food handler 

training (Soon 2020:4). 

 

The level of knowledge and qualifications of food handlers should be consistent with the 

nature of the tasks they perform. Bilska et al. (2020:14) confirm that employees' levels of 
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knowledge and qualifications should be appropriate for the type of work they perform. 

Errors caused by a lack of experience and appropriate qualifications may result in food 

losses. It is critical to invest in the theoretical and practical training of food handlers 

through educational programmes (World Health Organization [WHO] 2020:1). Using 

multiple training strategies, such as rewarding or incentivising employees who 

significantly reduce waste or devise new waste-reduction strategies, will increase 

effectiveness (EPA 2014:8). 

 

Kitchen food handlers usually want to help reduce food waste at work but require more 

clarification and direction from management. Regular staff meetings, informal 

discussions, formal training, or even peer learning opportunities can all be used to provide 

such instruction (Clowes, Hanson & Swannel 2019:8). Mabaso and Hewson (2018:11) 

indicate that food waste management training for food handlers improves employees' 

ability to understand and implement related strategies. As a result, employees should be 

trained to act in accordance with a food waste reduction culture and to maintain good 

food waste management practices. Management should also strive to remove any 

perception of blaming staff for causing waste (Clowes et al. 2019:8). 

 

2.8.7.3 Interval between training sessions of the food handlers  

 

Habiballah, Al-Shakhsheer, Al-Sabi and Masadeh (2018:141) determined that certain 

workplace environment elements promote the transformation of knowledge and learned 

skills into proper food handling practices, such as reinforcement programmes and the 

availability of necessary resources. According to McFarland, Sielaff, Rasco and Smith 

(2019:124), reinforcement training programmes, such as food handler refresher training 

are necessary because proper food handling practices and knowledge fade over time if 

there is limited exposure to training programmes. As a result, training should not be a 

one-time event, but should be improved through refresher training. 
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2.8.7.4 Technical expertise to perform specific tasks 

 

Suhairom, Musta'amal, Amin, Kamin and Wahid (2019:207) discovered a link between 

technical competency and individual work performance. Employees with technical skills 

are capable of doing their jobs well. However, due to the high turnover of staff in the 

foodservice industry, foodservice units are sometimes hesitant to invest in professionally 

trained food handlers (Lomaire, Afifi & Healy 2020:203). Some foodservice 

establishments rely on employees with relatively low education and corresponding 

wages, which are not the most appealing to retain skilled and knowledgeable workers for 

long periods of time. As a result, employee turnover is high and there is no time to cultivate 

strong relationships based on friendly cooperation, trust and long-term dedication to the 

work and operational tasks (Galabov 2020:128). Nonetheless, Dhir, Talwar, Kaur and 

Malibari (2020:8) emphasise the importance of competent and skilled staff as one of the 

control measures in kitchen food waste control. Professionally trained chefs are 

undeniably more competent than cooks and have advanced culinary expertise, food 

knowledge, skills and abilities to perform better in the industry (Suhairom et al. 2019:208).  

 

2.8.7.5 Job descriptions and its impact on food waste 

 

According to Purchase (2021:163), job descriptions set the stage for employee hiring, 

expectations, evaluation and apply directly to the responsibilities expected of the 

employee in performing the job. The first step in writing a job description is to gather as 

much information as possible about the task that the employee will be performing. 

According to Beata and Pato (2017:1020), a job description can lead to a common 

understanding and professional functioning toward the company goals, as well as a tool 

used to avoid misunderstandings at workplaces. Khairat (2016:225) recommends that 

managers explain the role of job descriptions to their employees because it leads to 

effective work performance because it summarises the most important elements of a job 

in detail. As a result, management of foodservice units should ensure that food handlers 

clearly understand their job roles in the kitchen to avoid any misunderstandings that could 
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lead to food waste, as well as outline the company's policies and procedures that inform 

food waste management (Mabaso & Hewson 2018:9).  

 

The literature discussed in the above section reiterates the importance of knowledge, 

training, technical expertise and the importance of job descriptions for all food handlers 

and foodservice staff working with food, in the fight against reducing food waste. 

 

2.8.8 Availability of food waste management plans in preventing food waste  

 

This section discusses food waste management plans that include green practices, in-

store green practice initiatives, kitchen waste management practices and food waste 

audits 

 

2.8.8.1 Green practices  

 

Becoming green or going green has become a popular catchphrase in a variety of 

industries around the world (Mohamed, Zohry, Mohamed & Elsaied 2018:133). Green 

initiatives, in essence, optimise eco-friendly products that may be organic or 

manufactured with fewer natural resources and with social and ethical respect for the 

labour force, require less energy during usage and can be recycled (Guyader, Ottosson 

& Witell 2016:319). According to DiPietro and Gregory (2013:2), green practices are those 

used by organisations to reduce their carbon footprint and harm to the environment, such 

as excessive resource use, the use of non-recyclable products, ineffective recycling 

processes and harmful chemical products. Green practices are also known as green 

retailing in the retail sector, which is defined as a management approach that aims for 

environmental protection, cost reduction and increased revenue all at the same time 

(Sinha & Dhume 2014:113). 

 

According to Clowes et al. (2019:8), the participation of food handlers is an important 

factor in determining the effectiveness of food waste management. Appointing food waste 
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champions in the kitchen emphasises the importance of preventing food waste across all 

food groups and by providing kitchen posters displaying both good and bad examples of 

food waste prevention constantly reminds the food handlers about food waste. REFED 

(2018:27) also notes that incentives may motivate food handlers to implement food waste 

reduction efforts. Supermarkets can also develop a structured recommendations system 

or other mechanisms for food handlers to provide input on waste reduction throughout 

the management chain. As a result, employee education on the barriers and constraints 

to more sustainable food surplus and waste management is critical (Papargyropoulou, 

Lozano, Steinberger, Wright & Ujang 2014:111). 

 

Because of the daily interactions with customers, supermarkets are in a unique position 

to inform and motivate customers about food waste. Employee training on food waste 

management programmes can also encourage customer interaction. For example, 

employees in the fresh produce department are trained to engage with customers about 

ugly fruit and vegetable offerings, why they differ from other items and how they can help 

the customer while reducing waste (REFED 2018:26). However, some argue that 

supermarkets should take a more active role in raising customer awareness of the issue 

of food waste (Filimonau and Gherbin 2017:1192), for example, host in-store educational 

events on food waste prevention. 

 

2.8.8.2 Kitchen waste management practices 

 

Loeurng (2021:3) study findings indicate that for green practices, some foodservice 

establishments have implemented the three Rs (reduce, reuse, recycle) approach. 

Examples of the Rs include accurate prediction of food orders with the help of predictive 

ordering digital technology, to have a plan for excess food, for example, using yesterday’s 

leftover chicken parmesan in a lunch special today if it is not past its use by date, making 

sure that recycling bins are clearly labelled and used only for recycling to prevent recycling 

from getting mixed together, compost food scraps or partner with composting companies 

and label the stored food with ‘serve before’ and a ‘donate before’ to easily determine 
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what goes in the bin and what is suitable for donation (Australian institute of food safety 

2021).  

 

Other supermarkets, according to Smith et al. (2020:6), have a waste management 

system in place, but there is a lack of understanding of how to use it for the right reasons, 

which are not just about making money, but also about the environment. The most difficult 

challenge is that the team does not follow the process correctly; however, what 

supermarkets have in place has worked and continues to work when used correctly. 

Therefore, engaging employees is a good way to improve food handling and waste 

disposal, some organisations have begun to raise employee awareness of food waste 

and separation, but these efforts should be supplemented with in-store visual information, 

such as posters, to broaden the communication (Lewis et al. 2017:26). 

 

2.8.8.3 Food waste audit 

 

In foodservice kitchens, including supermarkets, there is always a significant amount of 

unrecorded food waste that is difficult, if not impossible, to track (Eriksson 2015:23). The 

findings of Gao, Bao, Li, Liu and Wu (2021:82) also indicate that the quantification of food 

waste in foodservice businesses is low. However, the Association of Whistler Area 

Residents for the Environment [AWARE] (2016: 7) states that waste cannot be managed 

unless it is measured. As a result, ongoing waste monitoring enables businesses to 

effectively manage food waste, save money, improve recycling performance and reduce 

the collective carbon footprint. Furthermore, Silvennoinen, Nisonen and Pietilainen 

(2019:103) state that it is critical to measure and monitor the amount of food waste (FW) 

in order to discover new ways to reduce it and to validate the efficacy of the new methods. 

Companies can benefit from measuring FW as well. It may assist them in better 

understanding how and where FW is generated in their operation. On the other hand, the 

information about FW provided by the companies allows for national-level monitoring of 

FW and policy planning to meet FW reduction targets. As a result, methods for monitoring 
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food waste begin with visual observations, reviewing waste data with a waste carrier and 

conducting a full waste audit (AWARE 2016:78). 

 

Furthermore, according to Martin-Rios, Hofmann and Mackenzie (2020:5), the existing 

food waste measuring methods used for capturing food waste data in the hospitality 

industry are primarily manual. All these methods are time-consuming, inaccurate and 

expensive and they do not provide a comprehensive picture of the food thrown away. As 

a result, collaborating with third-party companies to use technological innovations can be 

a strategic and cost-effective way to supplement a company's open innovation activities 

(Martin-Rios et al. 2020:7). 

 

Figure 2.7 indicates a food waste weighing scale that automatically records all food waste 

data for discarded food items, including weight and time (Kitro 2021). Kitro provides an 

automated food waste data collection and analysis solution that can be used by food and 

beverage establishments all over the world. Kitro's quantification methodology is an 

exceptional technology solution for food waste management. It employs both a hardware 

and a software system. The hardware consists of a camera mounted above the 

customer's existing waste bin and linked to a scale mounted beneath it. Images of the 

contents of the waste bin are collected whenever new waste is disposed of in the bin 

(Martin-Rios et al. 2020:7). 
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Figure 2.7 Kitro technology (Kitro 2021). 

 

2.8.8.4 Waste separation 

 

Kitchen waste is generated during the food storage, preparation and cooking stages 

(Kirsi, Nisonen & Pietilainen 2019:101). Food waste must be separated, for example, by 

separating the ‘wet' fraction of total municipal waste before it can be diverted to available 

treatment options (Joshi & Visvanathan 2019:541). Edjabou, Boldrin, Scheutz and Astrup 

(2015:95) state that source-sorted waste is waste that is disposed of in the intended waste 

bin; for example, source-sorted food waste is food waste that is disposed of in a food 

waste bin. Incorrectly sorted waste fractions are waste fractions that have been disposed 

of in the incorrect waste bin; for example, incorrectly sorted residual waste is residual 

waste that has been disposed of in a food waste bin and vice versa. 
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Numerous studies have found that employees are not adequately trained in the proper 

disposal of food waste (Kasavan, et al. 2019:76; Edjabou et al. 2015:100; Jamal, Szefler, 

Kelly & Bond 2019:288; Baul, Sarker & Nath 2021:4). One of the most difficult challenges 

in pursuing sustainable FW disposal in island landfills is the lack of waste separation 

(Kasavan et al. 2019:76). In addition, Jamal et al. (2018:289) and Baul et al. (2021:4) 

discovered that some commercial kitchens have limited bin space, lack appropriate 

infrastructure for food waste recycling and lack convenience source segregation of food 

waste. To maximise recycling and minimise contamination, waste sorting areas should 

be convenient, easy to use and intuitive. Consider how food handlers move through the 

establishment and make sure waste-sorting stations are visible, easily accessible and 

used correctly (AWARE 2016:11). 

 

2.9 FOOD WASTE MANAGEMENT GUIDELINES  

 

The transition to sustainable food systems must be supported by appropriate policies at 

multiple levels, including global, national, regional and civil society. Both the public and 

private sectors can help achieve this by creating an enabling environment (No More to 

Food Waste 2015; FAO 2015; WWF 2017). 

 

Food waste initiatives  

 

The Save Food Initiative is a global programme launched by FAO and is built on four 

pillars: collaboration and coordination, awareness raising and research. Other United 

Nations (UN) organisations, including the World Food Programme (WFP), the 

International Fund for Agricultural Development (IFAD) and the United Nations 

Environment Programme (UNEP), have backed FAOs Save Food Initiative. These 

organisations collaborate in support of the United Nations Secretary- General's Zero 

Hunger Challenge (FAO 2015). Some of the benefits of partners include access to 

information from and networking with other save food partners around the world, as well 

as technical advice and support (FAO 2015). 



   

 

56 
 

Think. Eat. Save is another global anti-food waste campaign launched in January 2013 

and led by UNEP, FAO and the United Nations Secretary General's Zero Hunger 

Challenge, with the goal of providing a global vision for reducing food waste and 

accelerating action. The campaign raises awareness of the serious issues caused by the 

large amount of perfectly edible food that is wasted and it seeks to change attitudes and 

behaviours so that food waste can be significantly reduced around the world by targeting 

relevant policies, programmes, actions and behavioural changes by governments, 

businesses, civil society organisations, households and individuals (UNEP 2018). Think. 

Eat. Save is also the South African theme, which is celebrated on June 5th, World 

Environment Day (South African Government 2022). However, the question of how 

effective are the awareness and campaign programmes that have been implemented in 

South Africa to teach society and businesses about food waste remains unanswered. A 

whole country collaborating and becoming effective members of global food waste 

initiatives is important, which could lead each country to always stay informed about other 

food waste programmes taking place in other countries. 

 

2.9.2 Food recovery waste hierarchy  

 

Globally, retailers are adopting a variety of initiatives and approaches in order to 

contribute to the UN SDGs (Parker, Sikobi & Jones 2019:18). The EPA (2019) also 

created the Food Recovery Hierarchy, which prioritises the various methods of managing 

food waste around the world. The most and least preferred solutions are depicted in 

Figure 2.8 furthermore, the Waste & Resources Action Programme [WRAP] (2020) 

developed a food and drink material hierarchy, which lays out steps that provide general 

guidelines for food waste, such as the priority order of prevention, recycling, recovery and 

finally, landfill dumping. To reduce food waste effectively, foodservice units, including 

supermarkets, may implement a model of food recovery hierarchy. South Africa could 

adopt this model because the country's current waste hierarchy requires revision, 

particularly in terms of waste prevention and promoting alternatives to landfilling for 

organic waste, such as composting and waste to energy (NWMS 2019:7).  
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Figure 2.8 The food waste recovery pyramid (EPA 2019). 

 

Figure 2.8 indicates the food recovery hierarchy, which begins with encouraging the 

prevention of food waste and progresses to providing excess food for use in hunger 

programmes, animal feed, industrial uses, composting and finally, incineration and 

landfill. Prioritising action at the top of the food recovery hierarchy is important, with 

prevention strategies offering the best chance for both cost savings and environmental 

gain (Pearce & Berkenkamp 2017:6). Through free online manuals and tools, the EPA 

(2020) also provides guidance and links to partnering organisations on how to manage 

food waste. The food hierarchy steps are further discussed in the next section.  
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2.9.2.1 Source reduction 

 

As shown in Figure 2.8, prevention (or source reduction) is the first step in managing food 

waste. Preventing food waste in the first place saves water, electricity, time and money 

in the long run. Prevention approaches often provide the greatest financial advantage to 

food companies by lowering the cost of purchasing, handling and eventually disposing of 

food that is not consumed (Pearce & Berkenkamp 2017:5). Indeed, the EPA (2020) claims 

that by reducing food waste, disposal and labour costs will be reduced as a result of more 

efficient food handling, preparation and storage. Therefore, a substantial amount of food 

waste can be reduced by adapting to patterns and practices through sustainable options 

(Calmfors & Omar 2019:22).  

 

2.9.2.2 Feeding hungry people  

 

The reuse of food surpluses to feed people experiencing food insecurity is the second 

most preferred option. The goal is to use food for the original purpose for which it was 

produced, namely human consumption, before recycling it (Schneider 2013:755). 

However, in many cases, the initiative would have to come from a charitable organisation; 

without the charitable organisation approach, processes may never be realised. The 

company would also be in charge of the distribution processes, which would have to be 

efficient (Calmfors & Omar 2019:65). Therefore, surplus food redistribution to non-

governmental organisations (NGOs) has been promoted and other countries have been 

subsidised, resulting in significant reductions in food waste (Facchini, Iacovidou, Gronow 

& Voulvoulis 2018:896). 

 

In South Africa, most businesses invest heavily in food donations to NGOs and non-profit 

organisations (NPOs), but public reporting focuses on corporate social investment in food 

donations. Some of these donations are most likely made up of surplus foods (WWF 

2018). 
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2.9.2.3 Feeding animals  

 

When food donation is not possible, such as with vegetable trimmings, the next best 

option is to give uneaten food to farms for animal feed (Pearce & Berkenkamp 2017:5). 

However, Calmfors & Omar (2019:25) indicate that the primary distinction between food 

donations to animals and food donations to people is the physical appearance of the food; 

it is expected that food that is not physically presentable be donated to the animals. 

Furthermore, animal food donations are subject to the food waste regulations of each 

country. Some countries prohibit food donations for animal feed, while others restrict what 

can be donated. Businesses, for example, cannot donate coffee grounds or high-salty 

foods because they can harm animals (EPA 2021). 

 

Swill feeding of pigs is prohibited in South Africa under the Animal Disease Act (Act 35 of 

1984) unless it is properly boiled for at least one hour or treated and sanitised. Scraps or 

food waste that contains or have come into contact with meat or meat products are 

referred to as swill. Swill feeding to pigs is prohibited due to diseases like African Swine 

Flu, which is spread through infected swill or contact with infected pigs (South Africa 

2022). As a result, such restrictions make it illegal for supermarkets to donate kitchen 

food waste to farms. 

 

2.9.2.4 Industrial use and composting  

 

The fourth level employs food waste for industrial purposes, such as the production of 

biogas via anaerobic digestions. Composting is the next tier and should be avoided; 

however, some inedible parts of food may remain and can thus be transformed into 

compost and nourish the soil (Calmfors & Omar 2019:20). Therefore, when food cannot 

be eaten by humans or animals, composting or anaerobic digestion are the best 

alternatives (Pearce & Berkenkamp 2017:5). In the absence of oxygen, microorganisms 

break down organic products such as food scraps and manure during anaerobic 
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digestion. This process generates biogas, which can be used to generate electricity, fuel, 

or heat, as well as material that can be composted and returned to the soil (EPA 2019). 

 

In South Africa, efficient and innovative waste collection and disposal approaches are 

critical to leveraging the economic value of waste through increased rates of reuse and 

recycling, as well as the application of alternative waste treatment technologies such as 

composting and waste to energy. In order to separate and manage waste streams, 

municipalities must collaborate more closely with private sector partners and the informal 

sector. It also necessitates a greater emphasis on extended producer responsibility, 

particularly in terms of product design and packaging (NWMS 2019:9). Therefore, 

collaboration between FSC actors is vital to building sustainable solutions that work with 

a circular economy approach (Halloran, Clement, Kornum, Bucatariu & Magid 2014:300).  

 

2.9.2.5 Landfill and incineration  

 

Landfilling and incineration are the least preferred options from an environmental and 

social standpoint because they emit greenhouse gases and remove organic matter and 

nutrients that could otherwise be recycled into new products (Pearce & Berkenkamp 

2017:5). Thus, the majority of countries have joined the Zero Waste International Alliance, 

which promotes the conservation of all resources through responsible production, 

consumption, reuse and recovery of products, packaging and materials without 

prohibition and without discharges to land, water, or air that endanger the environment or 

human health (Zero Waste International Alliance [ZWIA] 2018). However, stakeholders 

should also remember that the term zero waste does not mean that no waste is created, 

but rather that no waste is sent to a landfill (ZWIA 2018). Diverting organic waste from 

landfill through composting and energy recovery is also one of South Africa's strategic 

goals, as a large percentage of food waste is still disposed of in landfills (NWMS 2019).  
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2.9.3 National food waste initiatives  

 

When a country or government decides to pursue food waste prevention goals, a variety 

of policy-related mechanisms should be used to achieve those goals. It is critical that any 

strategy for preventing food and beverage waste is linked to the larger policy and 

legislative landscape in the region or country. Furthermore, if preventive and reduction 

practices must comply with legally binding requirements, the public is more likely to take 

an active role. As a result, policymakers must consider adopting holistic preventive 

initiatives, as well as actions involving all stakeholders at all levels of the food value chain 

(UNEP 2014). 

 

South Africa's government is a signatory to the United Nations SDGs and aims (UN 2015 

to meet target 12.3, which calls for a 50 percent reduction in food waste by 2030. (CGCSA 

2019). Given this level of commitment, one would expect to find examples of food waste 

reduction initiatives or legislation in South Africa, but there are few interventions. End-of-

pipe solutions, such as composting, are the focus of known organic or food waste 

interventions. This demonstrates the disparity between the goals set and the actual 

activities on the ground (WWF 2017:17). Nonetheless, recycling rates for paper, plastics, 

glass, metals and tyres are relatively high in South Africa (NWMS 2019:15). 

 

2.9.4 Regional and local food waste initiatives  

 

Municipalities, which provide waste management services, play an important role in 

transitioning South Africa from dumping food waste at landfills to promoting food waste 

minimisation and diversion. The lack of capacity and awareness about this issue in 

municipalities are two of the most significant barriers to implementing a transition from 

using landfills to minimising or diverting food waste. Thus, there are few national, 

provincial, or municipal food waste reduction programmes, with the exception of a few 

projects in the Western Cape Government, eThekwini Municipality and the City of Cape 

Town (WWF 2017). Diverting edible food to charity is the only widely used strategy for 
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many retailers and food industry players, either directly through local charity relationships 

or through organisations such as Food Forward (WWF 2018). As a result, food retailers 

cannot succeed in implementing food waste reduction programmes without the 

participation of other sectors such as municipalities and non-governmental organisations. 

 

2.10 OTHER FOOD WASTE REDUCTION SOLUTIONS  

 

This section further unfolds other directives/ measures that could be a solution in 

foodservice units, including supermarkets, regarding food waste. The prevention, 

recovery, recycling as well as landfilling of food waste solutions are discussed.  

 

2.10.1 Food waste prevention solutions 

 

2.10.1.1 Standardised date labelling 

 

The use by and best before dates on packaging have a significant impact on consumer 

purchasing habits. These are frequently misunderstood because many customers regard 

the best before date as a safety indicator (Toma, Font & Thompson 2017:554). As a 

result, there is little desire to pay for stale food or food that has passed its expiration date. 

(Aschemann-Witzel, De Hooge, Amani, Bech-Larsen & Oostindjer 2015:6462). Food 

products are not legally required to provide explanatory text to describe the date labels, 

leaving this up to the customer's interpretation. Therefore, standardised data labelling is 

critical to avoid misunderstandings that contribute to excessive waste (WWF 2017) and 

effective education is an important factor in food waste prevention (Bilska et al. 2016:275). 

Supermarkets should work directly with suppliers to adapt the label language on the 

packaging of all privately branded products to the “best if used by” date label in order to 

provide clear, accurate and consistent information to consumers (REFED 2018). Thus, 

consumer awareness programmes should also educate customers about date labelling 

descriptions. 
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 The actual food date meanings are categorised and described as follows: 

 

• Best before date 

Indicates the end date of the period during which the product is completely marketable 

and retains any specific qualities. It is used to rotate stock, but the food is still safe to eat 

and has only deteriorated in quality (Department of Health [DoH] 2020). 

 

• Sell by date  

Indicates the final date of the sale to the buyer, after which a reasonable storage period 

at home remains. This date is not intended for customers; rather, it informs the retailer 

when the supplier wishes the product to be removed from the shelves (WWF 2017). 

 

• Use by date  

The date indicates that the food is no longer edible after that date (DoH 2020). As a result, 

food would not be considered marketable. This includes fresh, perishable and pre-

packaged foods. After this date, it is illegal to sell food (WWF 2017).  

 

2.10.1.2 Demand forecast 

 

The goal of demand forecasting is to accurately predict demand for specific products in 

order to support business decisions such as replenishment. Inaccurate forecasting has 

been identified as one of the leading causes of food waste at the retailer level (Mena, 

Adenso-Diaz & Yurt 2011:656). According to Stenmarck, Hanssen, Silvennoinen, 

Katajajuuri and Werge (2011:3), one reason for the generation of food waste in 

supermarkets is the unstable demand for food products. Because of the unpredictability 

of demand, forecasting is unreliable and the resulting difference between actual and 

expected sales results in significant food waste. This is usually due to overstocking, which 

does not reflect the true demand for the product. Inaccurate forecasting results in 

products remaining on the shelves for longer periods of time before being discounted or 

lost (Krasteva et al. 2019:83). The EPA (2014:8) suggested implementing in-store food 



   

 

64 
 

purchasing policies that include guidelines and goals for reducing spoilage and waste. 

Specific policies may include a just-in-time purchasing system that orders only what is 

required when it is required, as well as a system that identifies over-purchased food items 

and avoids excess wasted food. 

 

Improving the demand forecasting process can provide more support for replenishment 

decisions and help to avoid excess inventory (Felix 2018:9). Accurate forecasting is 

especially important when it comes to preventing food waste. To accomplish this, some 

foodservice operators employ automated forecasting systems, which allow them to 

accurately predict the number of customers to serve in order to avoid food surpluses 

(Papargyropoulou et al. 2016:332). Several software packages for advanced demand 

planning forecasting in the food industry are available, allowing effective demand 

prediction and thus significantly contributing to the reduction of food waste (Derqui, Fayos 

& Fernandez 2016:5). Supermarkets in developed countries have now implemented 

automated sales-based systems that forecast demand for a specific store and allow 

orders based on a just-in-time approach (Lefadola, Viljoen & du Rand 2018:12).  

 

2.11 GREEN PRACTICES  

 

Leading South African food retailers have expressed a strong desire to commit to 

implementing initiatives to reduce food waste in their stores in order to meet the United 

Nation's Sustainable Development Goal of halving global food waste by 2030 (Consumer 

Goods Council of South Africa [CGCSA] 2019). Indeed, retailers have been identified as 

one of the most important actors capable of influencing changes in sustainable consumer 

patterns (Lehner 2015:404). Programmes such as Love Food Hate Waste (LFHW) 

involve a wide range of consumer-facing and in-store campaigns to assist consumers in 

wasting less food by providing targeted tips, advice and guidance directly to consumers 

as well as through partners such as local government and retailers (One Planet Network 

2017). To date, LFHW has reduced consumer food waste by 12 percent, or 8 million 

tonnes in the United Kingdom (UK); thus, other countries could adopt such initiatives or 
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become partners with WRAP, which licenses the LFHW campaigns to other countries and 

organisations if they wish to participate (One Planet Network 2017). 

 

Mukonza and Swarts (2019:843) study indicates that responsible green production and 

consumption is embedded in the store's culture. Therefore, retail executives must conduct 

ongoing research to develop greener innovations and practices, as well as develop 

customer oriented green marketing strategies, in order to maintain a sustainable 

competitive advantage. For example, in the UK, WRAP is collaborating with retailers and 

brands to develop their own campaigns by providing resources such as well-researched 

tips, recipes, messages, creative and consumer insights through LFHW programme 

(WRAP 2020). 

 

Additionally, green retailers interact with customers in four ways: first, through green 

advertisements; secondly, through green product assortment; thirdly, through green 

promotional campaigns and; fourthly through green processes such as eco-friendly carry 

bags and eco-friendly cooking methods (Kumar & Polonsky 2019:24; Guyader et al. 

2017:319; Fuentes & Fredriksson 2016:502). In essence, supermarkets' green practices 

in-store are the gatekeepers between consumers and eco-friendly products; thus, 

retailers can easily influence consumers' intentions to make green purchases by 

displaying relevant information, orienting consumers inside the store and offering eco-

friendly product assortments (Guyader et al. 2017:319).  

 

2.12 NON-GOVERNMENTAL ORGANISATION’S ROLE ON FOOD WASTE 

 

Charalampopolou (2016:1), founder of the UK charity known as Feedback, encourages 

local governments and foodservice units worldwide to respond to the public appeal for 

food waste reduction and more companies to join the food waste battle in order for the 

NGOs voices to be heard. Normally, NGOs work as food collectors, collecting and 

redistributing dry and cooked food from donors to community canteens. NGOs also collect 

food from donors and distribute it to charity homes. Collaboration with NGOs is 
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encouraged in order to reduce food waste in the environment, which leads to a more 

sustainable environment (Jadhav, Narendrababu & Banu 2015:1).  

 

In addition, in countries such as the United States (US), the retail food waste guide was 

developed through the collaboration of food waste management, NGOs and public sector 

leaders to accelerate waste reduction activities across the food supply industry through 

REFED (2018:1). This initiative has released a new roadmap to reduce food waste in the 

US by 20 percent. Furthermore, through networks and information platforms, awareness 

campaigns have become one of the most widely used interventions for food waste 

education (Priefer, Jorissen & Brautigam 2016:155). NGOs in Zanzibar have recognised 

the government's inability to meet the needs for food waste management. Thus, NGOs 

have joined the effort to improve governmental and private efforts in solid waste 

management (Rahaman & Said 2018:15). Municipalities, non-governmental 

organisations and businesses may serve as partners to implement community 

campaigns, such as by hosting public events and workshops (Soma, Li & Maclaren 

2020:2). Retail sector in South Africa can adopt the similar patten to work with NGO’s in 

food waste reduction initiatives.  

 

South African food manufacturers and retailers gradually collaborated with other 

countries, expecting to learn from one another, share experiences and best practices. 

The Department of Trade, Industry and Competition (DTIC) began planning the formation 

of a voluntary agreement to reduce food waste by manufacturers and retailers. The DTIC 

collaborated closely with a NGO based in the UK called Waste and Resources Action 

Programme (WRAP), the cities of Tshwane and Johannesburg, as well as WWF and 

CGCSA (CGCSA 2020:5). Therefore, collaboration with other countries and NGOs plays 

a significant role in food waste management.  
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2.13 SOUTH AFRICAN SUPERMARKETS FOOD WASTE PROGRAMMES  

 

To combat food waste and poverty in South Africa, large formal supermarkets such as 

Pick n Pay, Shoprite and Food Lovers’ Market have partnered with FoodForward South 

Africa (2015) Pick n Pay (2017) and Shoprite Holdings (2019). FoodForward is a company 

that distributes food items to South African community hunger relief organisations that 

have passed their retail sell by date but are still fit for human consumption. The 

collaboration's goal is to reduce the amount of food that ends up in landfills as waste 

simply because it has passed its sell by date on retail shelves (FoodForward South Africa 

2015). The focus is only on packed dry food or raw food items. Shoprite Sustainability 

Report (Shoprite Holdings 2019:57) indicated composting options, as well as the potential 

of anaerobic digestion, are still being explored. Indeed, organic food waste management 

appeared to be still a problem in South African supermarkets including other foodservice 

units at the time. Organic waste is still primarily transported to landfill sites, accounting 

for 4.3 percent of South Africa's greenhouse gas (GHG) emissions (Waste to Food [W2F] 

2016). The organics waste landfill ban is not yet implemented in South Africa (WWF 

2018).  

 

Pick n Pay, one of South Africa's largest supermarket chains, is also one of W2Fs 

partners in sourcing and supplying organic waste to W2F in Philippi, Cape Town (W2F 

2016). The W2F has developed a set of technologies to address the widespread disposal 

of organic waste to landfills, while also promoting employment and food security. Food 

waste is collected by W2F from large producers such as retailers and hospitality groups, 

as well as from markets, through partners. With its innovative processing system, the 

waste is then recycled into industrial high-quality vermi-compost. After that, the organic 

compost is sold to commercial customers such as garden centres, seedling growers and 

farmers (W2F 2016). According to the report, only Pick n Pays in Cape Town have 

implemented an organic recycling solution. Other retailers in other provinces may take 

similar steps. 
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According to Woolworths (2016), they recognise that a significant portion of the waste 

they generate as a company occurs outside of their own operations, in consumers' homes 

and at other stages of the supply chain. As a result, in addition to donations, the 

Woolworths Trust's flagship initiative, EduPlant, focuses on addressing food security in 

schools through the training of permaculture educators and the establishment of food 

gardens in collaboration with Food and Trees for Africa. 

 

Converting organic waste into compost for use by local community farmers is a new 

initiative being tested at one of SPARs distribution centres. Spar anticipates that other 

facilities will follow suit in the future (Spar 2018). Taking Action for a New Future is the 

Spar distribution centre’s Vitality uncertainty complexity ambiguity (VUCA) project, which 

was launched in 2018 to address food waste management challenges. The goal of this 

initiative is to reduce food waste in canteens (approximately 9 kg per day) by involving 

stores and consumers while raising awareness. The emphasis is on food waste 

management education, especially during Food Waste Month in October and World Food 

Day on October 16th. A competition was held to encourage employees and departments 

to make a pledge to reduce food waste (SPAR 2018).  

 

According to sustainability studies on waste food management, the majority of 

supermarkets have systems in place. However, organic food waste management appears 

to be a continuing issue in South Africa, so supermarkets have set a goal of burning all 

organic waste from landfill sites (CGCSA 2019:17). Despite the fact that the majority of 

major formal food retailers and manufacturers have strong corporate social and 

environmental responsibility initiatives, there is a lack of food waste policy enforcement 

(WWF 2017). Furthermore, retailers in South Africa are primarily concerned with feeding 

the hungry, composting food waste and finally dumping food waste at landfills, which is 

one of the least preferred options. Ideally, retailers should invest in implementing 

techniques to properly handle food items before they are lost, maximising the utilisation 

of the source (du Toit 2018:10).  
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2.14 FOOD WASTE MANAGEMENT CHALLENGES IN SOUTH AFRICA  

 

South Africa faces some food waste management challenges that include policies, 

legislation and regulations, quantifying of food waste and inadequate food recycling 

facilities, which are discussed in this section.  

 

2.14.1 Policies, legislation and regulations 

 

In South Africa, there is no legislation that governs food waste specifically; rather, food 

waste is governed by legislation that governs waste or waste management in general. 

Environmental health practitioners, the Department of Water and Sanitation and the 

Department of Environmental Affairs enforce the legislation (WWF 2017). However, the 

CGCSA (2019:7) food waste workshop report, which included major food retailers 

(Checkers, Foodlovers, Woolworths, Pick ‘n Pay and Spar) and stakeholders, including 

the Departments of Agriculture, Forestry and Fisheries and Environmental Affairs should 

take the lead on the food waste challenge. Furthermore, one of the challenges in 

achieving SDG 12.3 is the lack of a consolidated and clear legislative framework in South 

Africa, which calls for halving global food waste per capita at retail and consumer levels 

by 2030, as well as reducing food losses along production and supply chains (United 

Nations Development Programme [UNPD] 2020).  

 

Another issue in South Africa is that donors, such as retailers and food banks, are 

required to carry liability insurance because they are not protected by Good Samaritan 

legislation, as is the case in other countries such as Italy (CGCSA 2019:25). The Good 

Samaritan food law shields individuals and organisations that donate food in good faith 

from civil or criminal liability arising from the age, packaging, or condition of wholesome 

foods or grocery products donated to non-profit organisations (Foodforward South Africa 

2018). Food donation is also hampered by a lack of clear food safety guidelines. Food 

safety laws governing food establishments such as restaurants, cafeterias and retail 

stores differ by countries. Food donors and food recovery organisations frequently 
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struggle to determine which food safety regulations apply to the food they wish to donate 

or distribute because these food safety laws generally do not cover food safety for food 

donations. Thus, liability is a significant barrier to food donation. Potential food donors, 

including supermarkets, are concerned about incurring liability if someone becomes ill 

after eating donated food (Harvard Law School Food Law and Policy Clinic and the 

Natural Resources Defense Council 2017:5).  

 

Filimonau and Gherbin (2017:1194) revealed that corporate policies have been identified 

as another barrier to implementing sound food waste management practices at the store 

level. The adaptability may make it easier for supermarkets to make more efficient 

decisions to reduce food waste while also contributing to the health of food handlers and 

local communities. In light of this, adaptable food waste management policies are critical 

at the local level and this is an underappreciated issue. 

 

South Africa is governed by numerous pieces of legislation that shape the waste 

management and recycling landscape. This section present policies, legislation and 

regulations that should be responsible for the management of food loss and waste. 

 

• The National Environmental Management: Waste Act 59 of 2008 and the Waste 

Amendment Act 26 of 2014 are both part of the National Environmental 

Management: Waste Act. Both of these acts are required to regulate waste 

management and documentation, including the licensing of waste permits. Most 

notably, local governments must establish comprehensive waste management 

systems for food loss and waste in order to reduce food loss and waste (National 

Environmental Management 2020).  

 

• The National Waste Management Strategy (NWMS), which had a government goal 

of reducing waste to landfill by 25 percent by 2016 and permits are required for 80 

percent of waste disposal sites. Potential waste reduction initiatives are also 

mentioned, with Goal 1 being the most important for reducing and removing food 
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waste from landfills by encouraging waste minimisation, reuse, recycling and 

recovery, as well as Goal 3 to increase the waste sector's contribution to the green 

economy. To ensure implementation, the plan also calls for the appointment of 

waste management officers to coordinate waste management activities within and 

across government levels (NWMS 2011). However, according to NWMS (2020), 

one of the existing challenges to prevent food waste is the fact that it is not 

recognised in the general waste classification of general waste and is, therefore, 

not reported or counted for, despite that organic waste contributes more than 50 

percent contribute to the landfills which includes one third of food waste.  

 

• The food legislation is in accordance with the Food, Cosmetics and Disinfectants 

Act 54 of 1972 and the Health Act 63 of 1977. The Act also addresses food 

regulation and manufacturing, as well as food labelling. Because it also controls 

food production and related incidental issues, the role of this regulation has more 

power to provide with directives on food waste reduction. 

 

The aforementioned regulations are thought to help reduce food waste. Furthermore, due 

to a lack of government support, insufficient regulations and irresponsible consumer 

behaviour, there will continue to be a food waste problem, as well as limited internal 

resources that hinder the implementation of more advanced management approaches 

(Filimonau & Gherbin 2017:76). Food waste can be avoided by external regulators' 

policies, laws and regulations that influence foodservice operations activities (Lefadola et 

al. 2018:11). 

 

2.14.2 Quantifying food waste  

 

According to CGCSA (2019:7), South Africa is one of the countries currently grappling 

with the challenge of quantifying food loss and waste at each stage of the supply chain 

and accurate data is required. There are few published sources of information available 

(du Toit 2018:4). Due to a lack of information, the FAO (2011) food waste estimates study 



   

 

72 
 

on food waste quantity is still widely cited. Individuals and decision makers typically 

require more information to guide action, including the types of food wasted, where it is 

made and where it goes, in addition to understanding how much is wasted. Therefore, 

quantifying FLW is required to determine whether action is required to understand so-

called hotspots so that action can be prioritised, to evaluate a solution or initiative and to 

monitor targets (Annual Review of Environment and Resources 2019:129).  

 

Additionally, insufficient information on where food waste occurs and its primary causes 

demand more academic research (Krasteva et al. 2019:1). Foodservice kitchens may 

employ cutting-edge technological innovations such as computerised weighing scales 

with scanners and digital cameras to enable foodservice personnel to easily capture food 

waste data for routine monitoring (Ofei, Holst, Rasmussen & Mikkelsen 2014:55).  

 

2.14.3 Inadequate food recycling facilities  

 

Food wholesalers and retailers are limited in their ability to recover organic food waste for 

composting or anaerobic digestion due to a scarcity of facilities. Due to cost 

implementations, the number and capacity of food rescue and food waste recycling 

facilities are limited, particularly in regional and rural areas (Lewis et al. 2017:20). South 

Africa faces the same challenge, with approximately 6 656 234 million tonnes of organic 

waste produced, 8 440 28million tonnes landfilled and only 12 percent recycled (SAWIC 

2018:18), despite the country's limited composting treatment plants and licensed bio-gas 

plants. (SAWIC 2018:27). This increases waste generators' demand for alternative waste 

treatment solutions (GreenCape 2018). Thus, if there are no other options for recycling 

unavoidable organic food waste, supermarkets are forced to dispose of it in landfills. 

However, waste generators have an obligation to take the lead in developing 

environmentally friendly methods for organic waste management; thus, collaboration 

between all food supply chain stakeholders, government at all levels and public 

representatives such as non-governmental organisations (NGOs) is vital (No More to 
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Food Waste 2015; CGCSA 2019), as they all share a common goal of sustaining the 

environment. 

 

2.15 SUMMARY 

 

The literature has indicated that food waste comes at a high cost in South Africa, 

economically, socially and environmentally. There is a significant amount of food waste 

produced by the foodservice industry. However, at the commencement of this study there 

were no policy that enforced food waste reduction practices in foodservice units in South 

Africa. The literature indicates that irresponsible staff attitudes, practices and their 

disinterest in minimising food wastage are also a challenge for food waste management. 

Employees’ engagement in the delivery of environmental management initiatives is 

crucial in the reduction of food waste.  

 

Therefore, the literature has created a foundation to support the main objective of this 

study, to determine knowledge on food waste and waste prevention practices of food 

handlers in supermarket kitchens in Soweto. The quantitative survey and observations 

are the best way to achieve the objective of the study, given that the survey will measure 

what people say they do or know while the observations will measure what people do, 

rather than what they say they do or did. 

Chapter 3, which is the methodology chapter, will deal with the application of the 

quantitative survey and observation to determine knowledge and food waste prevention 

practices of food handlers in supermarket kitchens in Soweto in terms of food waste. 
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 3  
METHODOLOGY  

 

3.1 INTRODUCTION  

The main purpose of this study was to determine knowledge of food waste and current 

waste prevention practices of food handlers in the supermarket kitchens in Soweto, South 

Africa. The purpose of this chapter is to describe in detail the research design and 

methodology applied in this study. In addition, the chapter outlines the research approach 

and also provides a comprehensive overview of the methods used in the study. This study 

used a non-experimental quantitative research design and a descriptive design, which 

will be discussed in this chapter. 

The study’s first sub-objective was to determine the level of food handlers’ knowledge on 

food waste. The aim was to evaluate food handlers understanding and awareness of food 

waste in order to identify the gaps they have on food waste knowledge and practices. The 

second sub objective was to determine current waste prevention practices of food 

handlers on food waste. The identified practices were analysed to identify factors 

associated with food waste in supermarkets food sections and finally assess whether their 

level of knowledge correlates with their practices.  

  

3.2 ADMINISTRATION 

 

To conduct this study, the following procedures were followed.  

 

3.2.1 Permission 

 

The research was conducted in Ward 21 within Soweto township and surrounding areas. 

To conduct the study, the researcher first requested permission from the ward councillor 

(Annexure B) and supermarkets’ management (Annexures C, D & E). The researcher 

made an appointment with each supermarket’s management and explained the purpose 
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of the study. Permission letters were signed as a form of agreement to partake in the 

study and served as informed consent. The researcher was able to secure permission in 

October 2020 from three supermarkets that met the predefined criteria and that were 

willing to allow their kitchen employees (food handlers’) to take part in the study. The date 

and time for data collection were discussed and agreed upon with the management.  

 

3.2.2 Ethical consideration 

 

The ethical clearance for the study was applied for and the clearance was granted (Ethics 

reference number: FREC/HS/14/08/2020/6.1.1) (Annexure A) through the Faculty 

Research Ethics Committee Faculty of Human Sciences (FREC). This study was 

conducted upon the permission of the establishments and in acceptable ethics in terms 

of honesty and integrity. Participants had the right to withdraw from the study at any stage 

if they wished to do so. Respondents were informed of the purpose of the study and 

completed the informed consent form (Annexure F), which is a statement that they 

understand what they were involved in and that participation is voluntary. No information 

was disclosed using the respondent’s name; privacy for respondents was considered to 

be very important in this study. Instead of respondent’s names, codes were used. 

Offensive, discriminatory or unacceptable language was not used in the formulation of 

questionnaires. 

 

3.2.3 Intellectual property rights 

 

The findings of this study were reported for the purpose of a Magister Technologiae Food 

and Beverage Management qualification. The intellectual property rights for the MTech 

study belong to the VUT. 
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3.3 STUDY DESIGN 

 

A quantitative, descriptive research design was chosen to give a descriptive analysis in 

determining the knowledge and practices of food handlers in the supermarket kitchens 

for this study. Therefore the researcher will apply two sets of data collection methods for 

determining the knowledge and the practices. The systematic empirical investigation of 

observable phenomena using statistical, mathematical, or computational techniques is 

known as quantitative research. The goal of quantitative research is to create and apply 

mathematical models and theories about phenomena (Bhawna & Gobind 2015:49). The 

values that underpin quantitative research include objectivity, neutrality and the 

acquisition of a broad range of knowledge. When the primary goal is to explain or 

evaluate, this approach is generally appropriate (Leavy 2017:9). According to McCusker 

and Gunaydin (2015:537), quantitative research seeks to study social life aspects, which 

include experiences and attitudes of the community or individuals about a specific 

phenomenon that is interpretable in numbers, rather than words, as data analyses. A 

quantitative approach is useful when the researcher seeks the facts of a social 

phenomenon and to remain objective (Lancaster 2005:67). One of the major benefits of 

quantitative research is the ability to collect a wide range of data from a large number of 

populations, making quantitative research quite flexible. Quantitative methods are not 

appropriate for all phenomena (Sukamolson 2007:4). One limitation is that data do not 

provide evidence for why people think, feel, or act in a certain way (Goertzen 2017:13)  

 

Quantitative observational studies usually concentrate on a specific type of behaviour that 

can be quantified through some measure; each occurrence of the behaviour is counted 

to determine its overall frequency (Leedy & Ormrod 2015:155). However, there may still 

be some confusion between the qualitative and quantitative observational research 

methods, but the quantification of observations is the main distinction (Mertler 2016:111). 

The food handler’s practices were directly measured through observations to determine 

exact experiences of food handlers during meal production without the researcher being 
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involved, which is one of the benefits of observation studies (Mansell 2011:6) and to 

answer the study’s objectives.  

 

In addition, the advantage of observation is that it provides first-hand data and allows the 

researcher to learn what people actually do. Observations are used not only for directly 

observing people's behaviours, but also for observing behavioural signs (Humberstone & 

Prince 2019:71). Physical clues, such as soap and water near the latrine, covered food 

and scattered garbage, often provide the observer with a quick and easy indication of the 

presence or absence of health behaviour. These physical cues may also be used to 

replace direct observations of behaviour that are too sensitive to observe or perform in 

the presence of an observer, or that are too difficult to observe because they occur 

infrequently or at irregular times.  

 

There are two types of quantitative research designs: experimental and non-

experimental. A review of non-experimental research, which is the focus of this study, is 

provided for the purposes of this study. Non-experimental research does not involve the 

manipulation of an independent variable; instead, the researcher simply measures 

variables as they occur (Haradham 2020:12). Non-experimental designs can be used to 

(1) describe the phenomenon in detail, (2) explain the relationship and differences 

between variables and (3) predict the relationship and differences between variables. The 

disadvantage of using a quantitative non-experimental design is that researchers cannot 

make claims about cause and effect because the independent variables are not 

manipulated (Schmidt & Brown 2019:182). Descriptive research, correlational research 

and casual-comparative research are the three basic types of non-experimental research 

designs (Mertler 2016:126). Cross-sectional design, which is one of the methods of an 

observational study that measures the characteristics of research participants at one point 

in time (Majid 2018:2), was employed. Thus, the observations of food handlers in the 

kitchens were conducted once-off without the intention of future observations on the same 

group. This design was selected based on its advantage of being relatively faster and 

inexpensive compared to other types of observational studies (Setia 2016:263). 
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3.4 STUDY GEOGRAPHIC DEMARCATION  

 

The demarcation of the study was Soweto township, Johannesburg region in Gauteng 

province of South Africa. In South Africa, townships are areas that were designated under 

apartheid legislation for the exclusive occupation of people classified as Africans, 

Coloured and Indians. Townships have a distinct history that has had a direct impact on 

the socioeconomic status as well as how people perceive and operate within them 

(Department of Co-operative Governance & Traditional Affairs [CoGTA] 2009:6). Soweto 

township falls under the City of Johannesburg Metropolitan Municipality. In South Africa, 

according to the number of inhabitants by municipality, Johannesburg is the largest 

municipality, with 80 percent of black Africans. Region D (Soweto), as indicated in Figures 

3.1 and 3.2 has the highest population, accounting for 23 percent of the total population 

in the City of Johannesburg. An approximate 1,219,886 total population is situated in 

Soweto township (Grocery retail market inquiry [GRMI] 2019; City of Johannesburg 

2020). IsiZulu is the most spoken language in Soweto, with 37.1 percent and Sesotho is 

the second most spoken language out of South Africa's 11 languages (South African 

market insights 2015). 

 

Due to the number of inhabitants by municipality, Soweto township has the highest rate 

of waste collected by the municipality (South African Cities Network 2016:174). According 

to the Johannesburg Integrated Development Plan [IDP] (2017:20), Soweto township, 

which is also referred to as Region D, is faced with a challenge of illegal dumping and 

signage. Therefore, the above information regarding the growth of formal supermarkets 

in Soweto, its large population in South Africa and the highest rate of waste collection and 

illegal dumping in Region D justifies the importance of the selection of this demarcation 

in fulfilment of this study in Ward 21 within Soweto township and surrounding area. 
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Figure 3.1: Johannesburg regions map indicating Soweto’s location (Pikitup 

2015). 

 
 

Figure 3.2 Soweto map (Maps of world 2015). 



   

 

80 
 

3.5 STUDY POPULATION  

 

The study population consisted of 11 branches of grocery supermarkets focusing on food 

handlers in the supermarket kitchens. The population of the supermarkets was 

represented by one of the big five largest supermarket franchise stores in South Africa. 

In the 11 branches of grocery supermarkets franchise stores, approximately 20 to 35 food 

handlers are employed by each supermarket (± 220 total) in Soweto.  The number of food 

handlers’ information was provided by the supermarkets managers and supervisors.  

 

3.5.1 Study sample size  

The employees who were selected to partake in this study from the three supermarkets 

were those who work with food, including service, food production and scullery staff, chefs 

and cooks. Typically, such employees are engaged in food waste procedures within the 

foodservice units’ context. A sample is defined as a group of respondents that are 

selected to represent the entire population (Curtis & Drennan 2013:136). From the 

population of ± 220 food handlers, the survey system calculator was used to calculate the 

sample size. The sample size of the study was a total of n=107 food handlers from three 

same franchise supermarkets. The sample size represents the units of the population, 

which is a subset of a population that is selected to represent the whole group (Cherry 

2018:1). For reliability, a confidence level of 85 percent and 5 percent of margin of error 

was employed to calculate the sample size. Below is the formula for the sample size 

(Raosoft 2004).   

 

        Z2 * (p) * (1-p)  

SS = __________                         

      C2  

SS = sample size  

Z = Z value (85% confidence level)  

 

P = Percentage picking a choice, expressed as decimal (5%)  

C = Confidence interval, expressed as decimal (±4) 
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3.5.2 Sampling technique  

 

The study followed a non-probability sampling method. Purposive sampling was used to 

select the grocery supermarkets and participants were conveniently sampled. The 

purposive sampling technique is an intentional choice of respondents owing to the 

characteristics and qualities respondents hold (Etikan, Musa & Alkassim 2016:2) 

Therefore, the grocery supermarkets’ sample were purposefully selected to participate in 

this study. Non-probability sampling is when the samples are grouped in a process that 

does not give everyone in the population equal chances of being selected (Alvi 2016:13). 

The sample of the kitchen employees was conveniently selected owing to the nature of 

convenience sampling where participants meet certain criteria such as easy accessibility, 

research geographical proximity and willingness to participate (Jager, Putnick & Bornstein 

2017:15). 

 

3.6 PROCEDURES FOR DATA GATHERING  

 

In this study, similar procedures to those used by Mabaso and Hewson (2018:6) for 

instrument development were used as indicated below. Before data collection began in 

October to November 2020, the researcher visited each of the supermarkets involved, 

first to design a research strategy that could be applied to all of the supermarkets and, 

secondly, to observe the staff working patterns during a shift, ensuring access to real-

time data and reducing the possibility of workplace function interruption. Thirdly, in order 

to ensure consistency in data collection, an initial visit was made to identify specific areas 

of food waste generation across all of the sites surveyed as a pre-planned strategy. 

 

In addition, the following steps and goals in the use of structured observation adapted 

from (Bentley, Boot, Gittelsohn & Stallings 1994), indicated in Figure 3.3, were applied on 

the development of the instrument and data gathering for this study.
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Step 1     Step 2     Step 3     Step 4 

       

 

 

 

 

 

 

 

                          

 

 

 

  

 Step 5     Step 6    Step 7                Step 8 

 

 

                                                                                               

  

 

 

 

 

Step 9           Step 10    Step 11    Step 12    Step 13   

 

 

 

 

 

Figure 3.3: Structured observations steps (Adapted from Bentley, Boot, Gittelsohn & Stallings 1994).

Deciding if structured observations are 

needed and can be done considering 

available resources 

Generate list of potential key behaviours 

(practices) through literature review and 

interviews with informants 

Refine list of key behaviours and determine 

the heterogeneity of the population 
Identify who to observe, where and 

when 

Choose methods of structured 

observations to conduct 
Estimate reactivity and 

variability of key behaviours 

Train observers and pre-test 

instruments 

a. Determine the research needs. 

b. Determine if structured observations are 

necessary to meet these research needs. 

c. Decide if available resources are 

sufficient to do observations. 

 

a. Review the literature 

and brainstorm. 
b. Develop preliminary list 

of key behaviours. 

 

a. Refine the list of behaviours to be observed in a structured 

format. 

b. Determine behavioural markers, if needed. 

c. Ascertain cultural, economic and religious heterogeneity of 

the study population. 

d. Check the work with the decisions in step 1 

a. Identify who (and what) to 

observe. 

b. Identify locations where 

key behaviours occur. 

 

Design instruments and data sheets Determine data collection schedule 

a. Do the minimal options exercise. 

b. Use flow chart to select methods 

of structured observations. 

 

a. Select test sites. 

b. Estimate variation in key 

behaviours. 

a. Operationalise and define key 

behaviours. 

b. Design continuous monitoring/spot 

check instruments. 

c. Prepare observation summary. 

a. Determine the number of days for data collection. 
b. Determine the mean number of observational 

episodes. 
c. Determine the number of observers required to 

conduct structured observations. 

Implement data collection 

and data management 

Clean data set(s) Process the data Conduct data analysis and use study results 

for project evaluation 

 

a. Involve observers in development 

of structured observations 
b. Develop field manual and code 

books and carry out the training. 

c. Pre-test instruments. 

a.  Conduct the structured 

observations. 

b. Review data sheets and 

store properly. 

a.  Conduct range checks. 

b.  Conduct consistency 

checks. 

a. Determine frequencies of 

key behaviours 

b. Determine amount of time 

spent on key behaviours. 

c. Create behavioural scales 

or scores. 

a.  Do descriptive analysis. 

b.  If necessary or desirable, do further 

statistical analysis. 

c.  Maximise the use of the results of the 

study. 



   

 

83 
 

3.7 RESEARCH INSTRUMENTS  

 

The research instruments that follow the quantitative approach, will be reviewed in this 

section. 

 

Descriptive research methods are commonly divided into two categories: surveys and 

observational studies (Mertler 2016:126). Descriptive design focuses on the research 

subject's elaboration (what) rather than the reasons (why) for the research subject 

(Bhat 2018:1). The goal of descriptive research is to describe a phenomenon in detail. 

Descriptive designs depict a situation as it occurs naturally, with no manipulation of 

the variables. The advantage of a well-controlled descriptive study is the flexibility in 

the methods that can be used to collect data, which often leads to faster data collection 

and cost savings. The inability to establish causality is the primary disadvantage of 

this type of design (Schmidt & Brown 2019:183). 

 

A survey questionnaire and an observation checklist were used to obtain numerical 

data that were analysed statistically to determine food waste knowledge and practices 

in supermarket kitchens. In the following section, the quantitative survey questionnaire 

and the observations as research instruments appropriate to the current study are 

described and discussed below.  

 

3.7.1 Quantitative survey questionnaire 

 

Survey studies enable the collection of data directly from a person participating in the 

research via a set of questions organised in a specific order. It is also possible to obtain 

information about a specific phenomenon by formulating questions that reflect the 

opinions, perceptions and behaviours of a group of people. The most important 

advantages are the method's high representativeness of the entire population and low 

cost when compared to other alternatives. However, one limitation is that the reliability 

of survey data is highly dependent on the survey structure, which does not capture 

respondents' emotions, behaviour and emotional changes (Queiros, Faria & Almeida 

2017: 381). 
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3.7.2  Quantitative observations methods 

 

The quantification of observations is the main difference in a quantitative design when 

compared to a qualitative design (Mertler 2016:111). According to Crowther and 

Lancaster (2009:108), observational research entails gathering primary data or first-

hand information by looking, recording, watching, or noticing with all of our five senses: 

seeing, touching, tasting, hearing and smelling (Gifford 2016:11). This enables 

researchers to discover more about what people do. The researcher observes 

respondents' real-world behaviours, environments and contexts without intervening 

(Majid 2018:1). As previously stated, observation can be used not only for directly 

observing people's behaviours, but also for observing ‘signs' of behaviours. Signs of 

behaviour, or so-called physical clues found in the environment, such as a menu on 

the wall, soap and water near the kitchen hand wash basin, covered food and many 

others, usually provide the researcher with a quick and easy indication of the presence 

or absence of a behaviour or practice (Zikmund, Babin, Carr & Griffin 2013:238; 

Grigorenko 2012:190). These physical cues may also be used to replace direct 

observations of behaviours that are too sensitive to observe or perform in the presence 

of an observer, or that are too difficult to detect because they occur infrequently or at 

irregular times (Gifford 2016:31).  

 

3.7.2.1 Classification of observations 

 

Observations are classified into two, namely unstructured and structured 

observations. The literature review of the structured observations will be provided in 

detail as it was the method followed in this study. 

 

• Unstructured observations 

When observations are unstructured, they are not organised in a complete or detailed 

manner. Unstructured observations are especially useful for understanding 

behaviours in their physical and socio-cultural contexts (Sharma 2016:167). There are 

three types of unstructured observations, which are described in Table 3.1 below: 
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Table 3.1 Classifications of unstructured observation (Sanjay 2020:66; Veal & 
Darcy 2014:226). 
 

Informal observations In participant observation Indirect observation 
 

These are spontaneous 

observations that take place 

while walking through the 

community, visiting houses, 

market places, water points, 

schools, restaurants and so on. 

No formal rules stablished. The 

observer seeks to describe the 

phenomenon of interest and 

develop explanation and 

understandings in the process 

(Veal & Darcy 2014:226). 

The observer shares the 

life and activities of the 

people for a few days, 

weeks, several months, or 

even years. Through 

participation, the observer 

will experience the 

behaviours and combine 

this with observations and 

unstructured interviewing 

about what is happening. 

The purpose of such 

participation is to develop 

an insider’s view on 

people’s behaviours 

(Sanjay 2020:66). 

The observer remains an outsider 

and is a spectator only. The 

purpose of such observation is to 

investigate and describe one or 

more behaviours fully (Sanjay 

2020:67). 

 

• Structured observations 

Observations are structured when an observation list is used with a fixed number of 

points to notice and when this list is applied in a pre-determined number of situations, 

or with a pre-determined number of people. Structured observations are particularly 

useful when the researcher wants to collect information about the extent to which 

particular behaviours occur, including information about the frequency, intensity and 

duration of the behaviours (Sharma 2016:167). Table 3.2 provides the types of 

structured observations.  
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Table 3.2 Structured observation methods 
 

1) Continuous monitoring 

Descriptions Types 

This observation involves observing and recording the 

behaviours that the researchers are interested in for an 

extended period, for example, several hours or a full day. It 

may focus on waste disposal patterns, handwashing 

behaviour, food preparation and so on. For example, if the 

researchers want to observe the preparation of hot food 

preparation behaviour/ practices, the researchers may wish 

to know how the foods are prepared and whether or not 

they are prepared fresh each time. If not prepared fresh 

each time and if reheating of food occurs, may wish to 

examine how and for how long hot foods are stored 

(Lazaridis & Colbeck 2010:128).  

 

Extended observation. Extended observation is continuous observation over an extended 

period (usually several hours) at a place where the observation is to take places such as a 

school or foodservice unit. It is the most common form of structured observation and most 

suitable when a series of behaviours or infrequent behaviours have to be observed. In 

extended observations, the behaviours of interest are noted down in a structured format as 

and when they occur. Extended observations require a high level of commitment and 

concentration of the observer to avoid missing any important behaviours of interest over the 

entire observation period (Houser 2009:285). 

Time-point observation. This differs from extended observation only in that the 

observations are carried out at fixed points in time. Examples are spotting all behaviours 

during the first five seconds of every minute, or spotting the behaviours of interest every 30 

minutes throughout the day. Time-point observation reduces the risk of lapses in 

concentration that are common in continuous monitoring. This type is only useful for 

observing behaviours that occur frequently (Houser 2009: 285). 

2) Spot check 

Description Types 

Spot check are a particular type of structured observation 

whereby the observer records the presence or absence of 

a behaviour or physical clue at the first moment of 

observation (Lazaridis et al. 2010:128). For example, waste 

container covered.  

Spot checks involve recording of people’s behaviour or physical clues at the first moment 

of observation. Spot checks are usually carried out immediately upon arrival of the observer 

at the place where the observations will take place. This may have the advantage that the 

’real situation’ can be observed, undisturbed by the reactions of the people to the presence 

of the observer. However, a problem could be that, on the arrival of the observer, all normal 
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activity ceases immediately. Spot checks of physical clues may often be easier and more 

reliable than spot checks of behaviour (Thomas, Andres, Borja-Vega & Sturzenegger 

2018:52; Glennerster & Takavarasha 2013:212) 

3) Rating checks (Rating scales)  

Description Types 

Rating Checks resemble spot checks but require the 

observer to make a judgement about what is observed 

(Neukrug 2016:386; Saracho 2015:37). Examples are the 

cleanliness of food handler’s hands, or the freshness of 

food. 

Rating checks involve the observation of physical clues of behaviour to which the observer 

adds a value judgement (Sharma 2016:168). For example, ’Food handler washes his/her 

hands’ is a pure observation of a behaviour of a person, food handler’s hands cleanliness 

requires a judgement by the observer. Rating checks can be used both for individual 

behavioural ratings, such as clean or dirty hands, short or long nails and for 

environmental ratings, such as good or poor food waste disposal, big or small garbage 

pile (Whitcomb 2018:291; Podmore & Luff 2012:46; Grigorenko 2012:191) 

 

Rating checks provide a quick method for a quantitative indication behaviour, as the 

observer does not have to wait for the behaviour to occur (Barkley 2011:23). The problem 

with this method is that is it very difficult to make consistent judgements such as about clean 

or dirty, good or bad, thorough or superficial, more or less. If it is even difficult for one 

observer to make consistent judgements for similar observations, more difficult to maintain 

consistence among several different observers. It is therefore recommended to use ratings 

only if unavoidable and when ratings are used, to take ample time for training the observers 

to ensure that everybody is making similar judgements all the time. It will help when the 

ratings are specifically defined (Matson 2017:97; Barkley 2011:21). 
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3.7.2.2 Advantages of structured observations 

 

There are several important advantages in using structured observations for behaviour 

studies. Some of the disadvantages are as follows:  

 

• The researcher observes participant’s real-world behaviours, environments and 

contexts without manipulation (Majid 2018:1). 

• Structured observations gather the information that participants may not realise 

are important, such as physical or environmental cues (Gray 2020:449).  

• Allows data to be collected at the point of occurrence and does not rely on 

participant recall or event interpretation (Gray 2020:449). 

• Should produce more reliable data because the results can be replicated by the 

same researcher at a different time or by other researchers (Gray 2020:449).  

 

3.7.2.3 Disadvantages of structured observations 

 

There are disadvantages to the use of structured observations and these should be 

considered before deciding on the suitability of this research method in practice or 

behaviour study, namely:  

 

• Very time consuming, requiring prior preparation and the researcher's 

availability to visit the location where the event occurs. Therefore, the costs 

involved are typically higher (Williamon, Ginsborg, Perkins & Waddell 

2021:99). 

• Because data collection for the study of behaviour is a skill that must be 

learned, more qualified field staff are required, as is more training than is 

required for the use of unstructured observations (Williamon et al. 2021:99; 

Profetto-McGrath, Polit & Beek 2010:249).  

• The research analysis is quite sensitive, because data interpretation is done 

solely by the researcher, which may be biased (Queiros et al. 2017:376). 

 

Unfortunately, there is no general rule for determining whether one observation period 

is sufficient and, if not, how many observations should be performed. When people 
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are aware that they are being observed, they may react or behave differently, which 

may influence the number of observations required. This problem of ’reactivity’, also 

known as the Hawthorne effect, is discussed below. 

 

3.7.3 Reactivity or Hawthorne effect 

 

It is quite normal for people to react to the presence of an observer or to behave 

unusually. When people are aware that they are being watched, people tend to show 

their best side or behave in a manner that is believed the observer would prefer. Also, 

some behaviours may be considered to be too sensitive to display and thus people 

wait until the observer has left. This is known as ‘reactivity' and because it influences 

obtaining a reliable picture of actual behaviour, it should be dealt with it as best as 

possible (Berscheid & Regan 2016:117; Hecker & Thorpe 2015:60). 

 

From the review of the observation method, it became clear that each type of 

structured observation and each variety can be used separately, but a mix best suited 

the purpose of the current study within the time and resources available.  

 

3.8. Development of measuring instruments 

 

3.8.1 Food waste knowledge questionnaire 

 

To measure food handlers’ knowledge on food waste, a questionnaire was developed 

(Annexure G) by the researcher after the researcher had reviewed the previous 

literature related to the study as discussed in chapter 2 and also had identified the 

potential areas of food waste in the sites. The questionnaire was in English as all food 

handlers working in the supermarkets were able to read and write English. The 

researcher was available to translate in Zulu to clarify concepts if and when necessary. 

A questionnaire was best suitable for this study because it provides quantifiable 

answers, is relatively easy to analyse and it can reach a large number of people easily 

and economically (Malkanai 2018:38). A structured self-administered questionnaire 
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with closed-ended questions was developed. In order to achieve the study’s 

objectives, the questionnaire comprised of the following sections and elements: 

 

• Section A: Demographic profile of food handlers 

A demographic profile that comprises information such as gender, level of education, 

age, race and home language of food handlers was incorporated in this section. This 

information is important to understand the participant profile. This section involved 

nominal data information, which is non-numeric data that consist of two or more 

categories (Bhat 2018:2) and ordinal scale data, which involves both numerical and 

nominal data that are grouped in classes (Maree 2016:165). 

 

• Section B1: Knowledge about profile of the customers 

Nine ordinal scale questions about the knowledge of customer’s profile were 

developed in this section. Answers were yes or no options.  

 

• Section B2: Knowledge about food waste  

In this section, the Likert scale, which is a type of rating scale used to measure 

respondents’ perceptions (Stephanie 2015:1) was included. There were 20 ordinal 

scale questions that were divided into general knowledge, food storage and food 

preparation sections. Answers consisted of strongly agree, agree, disagree and 

strongly disagree, as well as never, sometimes and always options.  

 

• Section C: Knowledge about green practices on food waste  

This section was developed to measure food handlers’ knowledge on green practices 

on food waste. Thirteen questions that had nominal scale information that required 

respondents to indicate their response with yes or no or not sure answers, as well as 

multiple choice answers, were developed in this section. 

 

3.8.2 Observation checklist  

 

For the development of the observation checklist (Annexure H) the first step involved 

deciding if structured observations were needed and could be done considering 
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available resources. The research needs were determined, which were to determine 

the food handler’s practices on food waste during meal production. The structured 

observations were considered necessary to meet the needs of the research as the 

researcher needed to find out what people actually do (practices of food waste in 

supermarket kitchens). The researcher needed to observe the behaviours, 

environment and context of participants in the real-world without manipulation (Majid 

2018:1). The researcher also intended to observe food handlers’ practices at the time 

they occur (Gray 2020:449). The available resource such as finances, duration of the 

study (maximum of three years) the COVID-19 pandemic, its regulations and its effect 

on the availability of fieldworkers and participants influenced the observation process. 

 

The second step entailed generating a list of potential key behaviours, which in this 

study were the practices. This was done through the literature review and informal 

interviews with informants, such as management. The researcher adapted some of 

the factors that contribute towards preventing food waste in foodservice units identified 

by Kinaz, dos Reis and Morais (2015) for this study. The developed preliminary list of 

key behaviours that were used by the researcher during the structured observation of 

food handlers’ practices on food waste included the criteria listed in Table 3.3. 

Table 3.3 Food handlers’ practices that contribute to food waste (Adapted from 

Kinaz et al. 2015). 

Actions observed  Actions for the factor 

Menu planning Careful menu planning contributes towards preventing food waste.  

Menu execution Careful menu execution contributes towards preventing food waste.  

Practices during the 

distribution of meals 

Proper practices during the distribution of meals contribute towards 

preventing food waste.  

Waste management plan Having a waste management plan contributes towards preventing 

food waste.  

Management practices 

during storage 

Good management practices during storage and in the inventory 

control of foods contribute towards preventing food waste. 

Food handling practices Applying good food handling practices contribute towards preventing 

food waste by spoilage.  

Working conditions Proper working conditions prevent errors and accidents, contributing 

towards minimising food waste. 
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Step 3 involved refining the list of key behaviours and determining the heterogeneity 

of the population. The researcher was required to first refine the list of behaviours; for 

the purpose of this study, these were referred to as practices that needed to be 

observed by making a more definitive list. Secondly, determine the behavioural market 

by ascertaining the behaviours that can be directly observed from the list of behaviours 

that had been created by the researcher as it may be inappropriate or insensitive to 

observe other behaviours in other studies (Oakley 2019:34). Thirdly, ascertain cultural, 

economic and religious heterogeneity of the study population, which was done by 

testing of the questionnaires for reliability in KwaZulu Natal (KZN) where the majority 

of participants were Zulu-speaking people and represented one of the black ethnicity 

groups that were part of the main study as aforementioned. Lastly, check the work so 

far with the decision in step 1 by constantly checking if the selected behaviours 

(practices) to be observed really met the study’s objectives and gave answers to key 

questions formulated.  

 

Additionally, step 4 required the researcher to identify who to observe, where and 

when. Thus, food handlers who were regarded as participants in the study were those 

who work with food, including scullery staff, chefs, cooks and food servers. Also, the 

locations where the key practices occurred were identified as food preparation, 

cooking, storage, bakery and food delicatessen (deli) serving areas. The researcher 

also identified times that key behaviours (practices) occurred in each section of the 

kitchen, guided by the supervisors who had information about staff work schedules. 

Observations were conducted during different times of the days and months and 

observed food handlers during busy and less busy days, in the morning and afternoon 

and at the beginning, during and month end. These are the different times where key 

behaviours occur in different ways. Therefore, on the development of structured 

observations, factors concerning time of observations were considered.  

 

Choosing the methods of structured observation to use in this study was the fifth step. 

This involved doing the minimal options exercise and the use of flow charts to select 

methods of structured observation (see Figure 3.4). From the literature review of the 

observation methods, it became clear that each type of structured observation and 
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each variety can be used separately. However, usually a mix will best suit the purpose 

of the study within the time and resources available. A mix of methods was used for 

the current study guided by the study duration and resources available. A combination 

of continuous monitoring, which uses time-point monitoring, where observations are 

carried out at fixed points in time was combined with a spot check method, which 

involved recording of people’s behaviour or physical clues at the first moment of 

observation. However, the first moment of observation was altered to address the 

effect of reactivity, which will be addressed at a later stage in this study.
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Figure 3.4 Methods of structured observations 

 

 

 

Figure 3.4: Methods of structured observation selection flow chart

 

 

 

 

 

      No                   No                  Yes              Yes          No 

 

       Spot check                               Continuous            Continuous                       Spot check                   Spot check 

                         monitoring        monitoring               

      

     

▪ The above exercise leads to the appropriately selected methods of structured observation of the study.  

▪ The total score indicate that continuous monitoring and spot check are the appropriate methods to conduct 

observations for this study.  

Is relative amount of 

time spent on each 

activity required? 

Are the key practices 

to be observed per 

section less than 15 

minutes?   

Are there any series 

of behavioural 

patterns to be 

observed?    

Are there any 

physical and 

behavioural clues 

to be observed?  

Does the 

researcher wait for 

actions to start 

before observing? 

Methods of structured 

observation 

• Continuous monitoring  

• Spot check 

• Rating check 
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Step 6 involved estimating reactivity and variability of key behaviours. This involved 

selection of test sites and estimating variation in key behaviours. Given that a couple 

of issues are reported that hinder research to be conducted in foodservice operations, 

such as the reluctance to co-operate with scientific bodies and also staffing problems 

in foodservices establishments, which result in any additional activity putting an extra 

burden on staff (Filimonau & De Coteau 2019:243), it was deemed necessary to have 

initial visits to research sites. The researcher made initial visits to each of the sites 

where the study was to be conducted before the data collection commenced, first, to 

design a research strategy that could apply to all the sites and, secondly, to observe 

the staff’s working patterns during a shift to estimate reactivity to ensure accessibility 

to real-time data and to decrease the possibility of interruption of workplace functions, 

thirdly, to identify the specific areas of food waste generation across all the sites 

surveyed, to help ensure consistency in data collection, which limits variability of key 

behaviours.  

 

In step 7 on the design of the instruments, the researcher clearly defined and 

operationalised under what circumstances the behaviour will be considered to be 

present or absent and different forms of the behaviour will be recognised. An example 

of this is observing at what circumstance food handlers prepare food properly? Is there 

any standardised recipe that is followed or visible on the wall? Are scales used to 

weigh ingredients? Such circumstances define the presence or absence of behaviour. 

Then for the spot check, a checklist was developed. A checklist is a list of 

characteristics or behaviours, which a researcher looks for. The researcher indicates 

whether each item on the list is observed, present, or true or, is not observed, present, 

or true (Leedy & Ormrod 2015:161). The observation checklist is developed as an 

instrument for recording the number of a specific action or behaviour that occurs at 

specific intervals of time or frequency throughout the day (Mertler 2016:112). Yes, or 

no options were developed to indicate whether a specific food handler’s behaviour or 

action that will be observed has been demonstrated or not. Lastly, the researcher 

prepared a notebook to be used to clarify information related to the behaviour of 

interest that will help to analyse and interpret data. 

 

Step 8 involved determination of a data collection schedule. Based on the resources 

that were available and time frame to complete the study, observations were 
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scheduled to be conducted for two days in each supermarket. There are four sections 

of the kitchen that were scheduled to be observed (see step 4) per day. Observations 

were scheduled to be conducted by the researcher only, hence the spot check and 

continuous monitoring were selected methods to conduct the structured observations. 

The researcher was the only observer and no fieldworkers were trained based on the 

reasons addressed in following steps.  

 

3.8.3 Measures to ensure quality measurements 

 

3.8.3.1 Survey questionnaire  

 

A reliability test (pilot testing) was conducted on a smaller scale of the main or full-

scale study. The testing of questionnaires is necessary in order to improve the quality 

and efficiency of the main study (In 2017:601). Thus, one grocery supermarket in KZN 

province in Mtubatuba town was selected randomly for this study as it was 

conveniently close to the home of the researcher at that time, and the participants 

spoke bothe English and Zulu. The purpose of testing the questionnaire was to ensure 

the instrument’s accuracy aspects for the main study, minimise unnecessary effort 

from the researcher and participants, as well as the dissipation of research resources 

(In 2017:604). 

 

A convenience selection procedure was used and care was taken to ensure that the 

respondents were selected to represent similar criteria of the main study such as the 

nature of the job of food handlers in supermarket kitchens. The researcher pre-tested 

the questionnaires with the same group of ten food handlers once per week, for four 

weeks to test for validity and reliability. The pre- testing of questionnaires took place 

between November to December 2020. To measure the internal consistency of 

questionnaires, the Cronbach alpha score of above 0.7 was accepted as reliable for 

the total sum of all questions.  
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3.8.3.2 Observation checklist  

The measures to ensure quality of the observation instrument were addressed by 

following step 9, which stipulates that training of observers and pretesting of 

instruments should be done (Figure 3.1). The sub-step in step 9 indicates that 

observers should be involved in the development of structured observations. Training 

of observers should be carried out on the use of field manual and code books and, 

pre-testing of the instruments. Due to the limitation of resources, cost implications and 

COVID-19 regulations there was no need for field workers and training, research 

supervisors and the literature were consulted in the development of structured 

observations. There was no need to pre-test because the key behaviours were 

validated and adapted from Kinaz et al. (2015). Therefore, no reliability test was 

conducted based on all the above information. 

 

3.8.3.3 Validity and reliability  

 

3.8.3.3.1 Validity 

 

According to Heale and Twycross (2015:66), validity is the degree to which an 

instrument accurately measures what it is required to measure. There are three types 

of validity, namely face, content and construct validity that were measured in this 

study. 

 

• Face validity 

Face validity refers to the degree to which an instrument looks valid and is approved 

by the experts if it measures the intended concept (Maree 2016:240). To comply with 

face validity in this study, measuring instruments were scrutinised and approved by 

the researcher’s supervisors as the experts and pre-tested in the field of food and 

beverage services. 

 

• Content validity 

Content validity is defined as the extent to which the instrument accurately covers the 

content that it is supposed to measure (Taherdoost 2016:30). In fulfilment of the 
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content validity in this study, the researcher reviewed the previous literature reviews 

that are related to the study to develop measuring instruments. The experts in food 

and beverage services again analysed if the instruments consist of the relevant 

content to be measured. Tested and validated practices that contribute to food waste 

by Kinaz et al. (2015) were used.  

 

• Construct validity 

 

Construct validity refers to the extent to which an instrument measures the theoretical 

correlation aspects of the concept expected to be measured (Heale & Twycross 

2015:66). To meet the construct validity, the researcher explored different research 

literature sources that fall within food and beverage services, which outline all aspects 

related to food waste practices within the hospitality sector. All that information was 

used to measure the variables, which answered the objectives of the study. The 

approval of the instruments was examined by the research experts within the 

hospitality department at VUT. 

 

3.8.3.3.2 Reliability 

 

Reliability is the extent to which the researcher’s score from the study produces stable 

and consistent results (Taylor 2013:121). As mentioned earlier, based on the 

Cronbach alpha score of above 0.7, the questionnaire was to be accepted as reliable.  

 

3.9 FIELD DATA COLLECTION 

 

Appointments to conduct the study were made in advance with the relevant 

supermarket managers. Data were collected by the researcher using a combination of 

self-administered questionnaire and an observation checklist. Both methods of data 

collection are discussed in the following section.  
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3.9.1 Survey questionnaires 

 

As already indicated in Section 3.6 (procedure of data gathering), by the time the data 

collection commenced (April 2021), the researcher already had a clear operational 

understanding of each site because of the initial visits. The understanding of the site 

served to streamline the self-administering of the questionnaires by minimising the 

extent of disruption occurring within the fully operational supermarket kitchen.  

 

The researcher was first given an opportunity to explain the purpose of the study and 

the process of completing questionnaires to managers and deli and bakery 

supervisors. The process to work with the rest of the food handlers was easy since 

supervisors were there to assist. Each supermarket was visited three times for data 

collection (Table 3.4), as per the arranged dates with supervisors who knew how the 

roster of food handlers was scheduled.  

 

Table 3.4 Survey questionnaire data collection dates  

 Dates 

1st supermarket 19/04/2021 

03/05/2021 

07/05/2021 

2nd supermarket 

 

 

30/04/2021 

03/05/2021 

07/05/2021 

3rd supermarket  

 

10/05/2021 

21/05/2021 

25/05/2021 

 

A consent form was signed by participants to affirm their voluntarily participation and 

their right to withdraw from the study if they so desire. Structured questionnaires were 

distributed to each supermarket food handler to complete (see Figures 3.5 and 3.6) 

and a brief explanation on the aim of the study before they commence with filling in 

the questionnaire was given by the researcher. The questionnaire for each respondent 

was coded to ensure anonymity. Each questionnaire required approximately 15 
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minutes to complete. The respondents were allowed to ask the researcher questions 

for more clarification if needed. 

 

 

Figure 3.5 Food handlers filling in questionnaires in Supermarket A  

   

Figure 3.6 Food handlers filling in questionnaires in Supermarket B 
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3.9.2 Quantitative observations 

Each supermarket was visited by the researcher on the agreed date and time with the 

management between April and May 2021. Dates and times for observations are 

indicated in Table 3.4. The researcher conducted the observations twice per 

supermarket. The researcher observed food handlers by means of a direct observation 

where respondents know they are being watched (Sykes, Gani & Dullabh 2016:320). 

However, structured observation was done by the means of not informing the 

participants as to what is being observed. This was to resemble a natural and 

unchanged setting. Only the management was aware of the role of the researcher. 

Each session of observation lasted up to a maximum of two hours per day. The 

researcher observed the participants by occupying one corner of each section of the 

kitchen during the observations to minimise disturbance. All the kitchen Standard 

Operating Procedures (OSP) were adhered to by the researcher during the 

observation processes.  

 

Before the observations began, the researcher was alert about the reactivity problems. 

According to the literature concerning reactivity, it is quite normal for people to react 

to the presence of an observer or to behave differently than usual (Berscheid & Regan 

2016:117). The researcher used a strategy of the food handlers being accustomed to 

her presence by first visiting without collecting data, whereafter the researcher 

collected data through survey questionnaires, which is the first phase of this study and 

initial visits paid before the development of structured observation. This was done for 

the participants to get accustomed to the researcher’s presence, which allows the 

individuals to habituate to the presence of the observer. Even though participants 

could still act differently under observations the reactivity problem appeared to be 

reduced through the repeated observations, as the participants grew accustomed to 

the presence of the observer, hence the observations were conducted for two days 

(Hecker & Thorpe 2015:278).  

 

Data were collected during different times of the month, in the middle of the month and 

month end. This was to measure the consistency of food handlers’ behaviour during 

different times of the month e.g. how food handlers behave during the busiest and 
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normal days of the month). Also, the observations were conducted at different times 

of the day in each supermarket in order to measure the behaviour that was 

demonstrated by food handlers in the morning and in the afternoon (e.g., food 

handlers’ not following proper food handling practices during food preparation and 

distribution due to tiredness in the afternoon). Collective instances of food waste 

practices were observed without observing participants individually.  

Concerning the review of data sheets and proper storage, which is part of step 10, the 

researcher constantly consulted with the study supervisors about the data gathering 

process and difficulties encountered. At the end of the observations, data sheets were 

safely stored and recorded on a computer as numerical codes to ensure proper data 

storage. 

 

Table 3.5. Observational checklist data collection dates and times  

 DATES  TIME 

  Food production areas    

  Bakery Preparation and 

cooking (hot & 

cold)  

Deli/ front 

service 

areas 

Food 

storages  

1st supermarket 19/04/2021 

26/04/2021 

30 minutes  45 minutes 30 minutes  15 minutes  

2nd supermarket  30/04/2021 

07/05/2021 

30 minutes  45 minutes 30 minutes  15 minutes  

3rd supermarket  10/05/2021 

25/05/2021 

30 minutes  45 minutes 30 minutes  15 minutes  

 

3.10 DATA CAPTURING AND STATISTICAL ANALYSIS  

 

3.10.1 Reliability test 

A spreadsheet for each week’s data was designed to capture data. Statistical analysis 

was performed using a Statistical Package for Social Science (SPSS) version 27 to 

show the scores and descriptive statistics frequencies and Cronbach Alpha. The 

Cronbach Alpha score of above 0.70 was regarded acceptable as aforementioned. 
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3.10.2 Survey questionnaire  

 

All primary data collected for this study were captured into a Microsoft Excel 

spreadsheet by the researcher. The captured data were then screened to eliminate 

error entries by the researcher with the assistance of a peer and data were exported 

to a SPSS version 27 for statistical analysis. 

For the knowledge question, either five options or three possible choices options for 

answering the different dimensions, were provided as follows: 

1. For the five possible choices, namely strongly agree, agree, not sure, disagree 

and strongly disagree were provided. For the correct or desired answer strongly 

agree and agree; and disagree and strongly disagree were allocated one mark 

to determine the knowledge level,  not sure was not  included given 1 point 

were also summed up to give 1.  

2. The three possible choices which were never, sometimes, always and the other 

possible choice being yes, no and not sure, each of the response was also 

allocated a point.  

 

The answering options were selected as such, which can reduce the possibility of 

choosing the correct answers by chance. Each correct or desired answer was awarded 

one point each and the rest of the responses got zero. The total score was calculated 

by summing up the correct answers. Three levels were considered for this: scores 40 

percent less were classified as poor knowledge, 40 to 60 percent as moderate 

knowledge and above 60 percent was considered as good knowledge.  

 

3.10.3 Structured observations 

 

The 11th step in Figure 3.3 is data cleaning, which includes range and consistency 

checks. Thus, the researcher performed a consistency check, identifying data that 

were out of range, logically inconsistent, or had extreme values. Data values that were 

out of range were unacceptable and corrected (Nunan, Malhotra & Birks 2020). For 

example, if an item was supposed to be coded 1=no and 2=yes, any number except 

1 or 2 is an unknown code, which is out of range and inconsistent. Therefore, the 
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researcher did thorough and extensive checks to rectify data errors that might have 

happened during data entry.  

Step 12 involved data processing by determining the presence or absence of key 

behaviours. In this study, a checklist was used. The amount of time spent on key 

behaviours to determine its presence or absence is as indicated in Table 3.5, which 

indicates the length of time spent in each section of the kitchen. A rating scale of yes 

or no was used to indicate whether a specific food handler’s observed behaviour or 

action was demonstrated or not. 

 

3.10.4 Descriptive statistics and statistical test 

 

This section is applicable for both survey questionnaire and structured observations 

data. A statistician was consulted for the following statistical tests. 

 

3.10.4.1 Survey questionnaires 

 

Descriptive statistics was used to report the data, which describes a simple summary 

about the sample and transforms simple analysis; it interprets quantitative data in a 

meaningful way (Trochim 2007:1). For this study, descriptive statistics were used to 

analyse the food waste knowledge of food handlers in supermarket kitchens. 

Presentation of the results was in a form of graphs, tables and charts.  

 

Simple summaries about the sample and about the observations were conducted. 

Mean and standard deviations were presented. A frequency table, also known as 

frequency distribution, was used to indicate the number of cases in each variable that 

was expressed in percentages and numbers of the sample size in each variable. The 

frequency table is used to organise raw data (Bryman & Cramer 2005:8) to analyse 

the statistical results of each independent variable score and to generate descriptive 

tables of percentages of each independent variable. 

 

The Spearman’s correlation method measures the strength and direction of monotonic 

relationships between variables (Chok 2010:5). The different correlation methods are 
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used to measure two or multiple relationships among variables, often represented as 

X and Y variables (Bryman & Cramer 2005:66). Therefore, to measure the strength 

and relationship degree of food waste knowledge of food handlers, a Spearman’s rank 

order correlation approach was employed. 

 

3.10.4.2 Structured observations 

 

Step 13, which is the last step as indicated in Figure 3.3, required the researcher to 

conduct data analysis and use study results for project evaluation. A statistician was 

consulted for descriptive analysis and statistical tests to analyse. Maximising the use 

of the results was addressed in the last chapter of this study where the researcher 

formulated the recommended actions in the research report, together with food waste 

guidelines as one of the objectives of the study. This was done to maximise the use 

of the results of the study by applying the results in the project.  

 

3.11 SUMMARY 

 

Chapter 3 provided detailed research methodology that was applied in conducting this 

study. The chapter outlined the population and sample size of the study. In addition, 

the processes that were followed such as obtaining permission to conduct the study, 

development of the measuring instruments and the collection of the data in order to 

answer the research questions that were posed with the aim of achieving the study 

objective were also described in this chapter.  

 

Two instruments, namely a survey questionnaire and an observational checklist were  

developed and used for data gathering. A survey questionnaire was used to measure 

food handlers’ knowledge on food waste. To determine the food handler’s waste 

prevention practices on food waste during meal production, an observation checklist 

was applied. Given the limited studies conducted in supermarkets regarding food 

waste in South Africa, with specific focus on food handlers in supermarket kitchens, 

the use of these two instruments was deemed useful to unpack the insights on food 

waste knowledge and practices by food handlers. The survey questionnaire provided 
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the self-reported knowledge on food waste by the food handlers while the observation 

checklist enabled the researchers to discover more about what food handlers actually 

do in relation to the self-reported knowledge they have. In the next chapter, results 

and discussions will be presented.  
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4  
RESULTS AND DISCUSSIONS 

 

4.1 INTRODUCTION 

 

The main purpose of this study was to determine knowledge on food waste and waste 

prevention practices of food handlers in supermarket kitchens in Soweto. This chapter 

reports the results of two sub-objectives. The first sub-objective was to determine the 

level of food handlers’ knowledge of food waste using a food handler’s questionnaire. 

The aim was to determine food handlers’ understanding and awareness of food waste 

in order to identify knowledge levels they have on food waste. The second sub-

objective was to observe current food waste prevention practices of food handlers by 

using an observation checklist.  

 

The presentation of data analysis and interpretation for this study was collected from 

107 food handlers for the survey questionnaire and from three (3) supermarket 

kitchens in Soweto through structured observation checklists. Collective instances of 

food waste practices were observed for each supermarket, not observing participants 

individually. Therefore, the results will be presented as per the three supermarkets. 

The sample size that was calculated using the Rao soft survey system calculator was 

n=107, which was achieved by the current study, as the results are reported of n=107; 

no withdrawals from the study by the participants were experienced, all participants 

from whom written consent was obtained participated throughout the study. For the 

questionnaires, the results cover Section A, which involved food handlers’ 

demographics profiles, Section B1 was customers profile and Section B2 consisted of 

food waste knowledge. Section C comprised of green practices on food waste. Finally, 

the results and interpretation of results on food waste prevention practices that were 

collected through a quantitative structured observations checklist are also presented. 

The factors and actions that were observed include menu planning, menu execution, 

practices during the distribution of meals, waste management planning, practices 

during storage and inventory control, good food handling and work conditions. 
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4.2  RESULTS AND DISCUSSIONS 

 

The results of the study will be presented by first presenting section A: Questionnaire 

results of the food handlers’ knowledge on food waste then Section B the observation 

results will follow. 

 

4.2.1 Section A: Questionnaire results of food handlers’ knowledge on food 

waste  

 

4.2.1.1 Demographic profile  

 

The demographic profile (Section A of the questionnaire) of the respondents is 

presented in Table 4.1 and indicates that the majority of participants were women 

(60.7%) and 39.3 percent were men. Most of the respondents (48.6%) were between 

35-44 years old, followed by 32.7 percent between ages of 25-34 years, 11.2 percent 

between 18-29 years, 5.6 percent between 18-24 years old and 1.9 percent between 

the ages 55-64 years. These findings imply that more women are employed within the 

supermarket kitchens in Soweto with the majority being adults. Haddaji, Albors-

Garrigos and Garca-Segovia (2017:51) revealed that, although the kitchen work 

environment has been described as hard physically and emotionally, it was considered 

as masculine and a difficult one for women, also highly stressful with long hours. 

Despite the abovementioned, the findings indicated that women chefs stated that 

various skills are mandatory in order to succeed in the kitchen workplace. From their 

perspective there are no longer gender differences in the workplace. Furthermore, 

from the current study, the findings showed that the majority of food handlers are 

adults, which is in line with the employment status report in SA (STATS 2020), which 

indicated that in SA, employers prefer to employ those with previous work experience, 

enabling older adults’ better chances of employment due to experience, when 

compared to young adults. 

 

The age distribution of the food handlers of between 30-54 years old was also reported 

by Fariba, Gholamreza, Saharnaz, Ehsan & Masoud (2018:250) in Tehran. The 
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portfolio established by the current study is strengthened by what was determined by 

Goh and Jie (2019:129) and Abdullah, Yusof, Gani, Mohammad and Ishak (2018:12) 

whose research focused on hospitality employees in the hospitality industry and 

revealed that the majority of employees are females in foodservices kitchens and the 

majority are above 30 years old.  

 

Table 4.1 Participants demographic profile (n=107) 

 
  Total groups 

  N=107 % 

A1. Gender Male 42 39.3 

Female  65 60.7 

A2. Age 18-24 6 5.6 

25-34 35 32.7 

35-44 52 48.6 

45-54 12 11.2 

55-64 2 1.9 

Above 65 0 0 

A3. Current Position at work Deli assistants  26 24.3 

Supervisors  9 8.4 

Bakery/ confectionery  43 40.2 

Front line/ deli counter  10 9.3 

Managers  2 1.9 

General assistants  17 15.9 

A4. Highest grade completed  Secondary  98 91.6 

Diploma  7 6.5 

Other certificates  2 1.9 

A5. Number of years at work 3-6 months 8 7.5 

≥6-12 months 12 11,2 

≥1- 3 years 17 15.9 

More than 3 years  70 65.4 

A6. Do you have written job descriptions? Yes  78 72.9 

No  29 27.1 

A7. Do you have the technical expertise to 

perform specific tasks 

Yes  52 48.6 

No 55 51.4 

A8. Have you ever been sent for practical 

training by your employer? 

Yes  73 68.2 

No 34 31.8 

A9. Have you ever been sent for 

theoretical training by your employer? 

Yes  73 68.2 

No  34 31.8 

A10. Is the interval between training 

sessions less than six months? 

Yes  59 55.1 

No  48 44.9 

 

In terms of the current position at work, the respondents indicated that 40.2 percent 

were in the bakery section, followed by deli assistants (24.3%), the rest with minority 

percentages were general assistants (15.9%), front line/ deli counter (9.3%), 

supervisors (8.4%) and bakery managers (1.9%). When determining the level of 
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education of the respondents, the majority had secondary school qualifications 

(91.6%), the minority percentages were reported to have diploma qualifications (6.5%) 

and other certificates (1.9%). The results on the number of years at work that the 

participants had, most of the participants were employed for longer than three years 

(65,4%), followed by participants that had been employed between one to three years 

(15.9%), the remaining respondents had been employed less than a year (6-12 

months (11.2%) and 3-6 months (7.5%).  

 

The above results reflect a true hospitality industry (foodservice industry). The industry 

uses a diverse workforce, which includes a variety of positions that may or may not 

have a strong educational component. These results suggest that a cheaper labour 

force is employed in these kitchens. The prerequisite level of education to execute the 

tasks is the entry levels based on the fact that the majority of the participants had 

secondary school qualifications, hence, a larger portion of the participants were in the 

general assistant positions. The results of this study are similar to what was reported 

by Okumus, Taheri, Giritlioglu and Gannon (2020:4) that the highest education level 

of food handlers was high school level and the majority had been employed for longer 

periods as food handlers. The study by Ababio and Adi (2012) in Ghana also reported 

similar results with a low level of education among food handlers. Most food handlers 

in Ghana had only a basic level of education. 

 

When the participants were asked if they had a written job description, the majority of 

food handlers indicated that they had written job descriptions (72.9%) and 27.1 percent 

did not have job descriptions (Table 4.1). The results indicated that the majority of food 

handlers that had knowledge of what is expected of them on the job task performed 

and a group that performs any task delegated to them. It could be difficult for food 

handlers without written job descriptions to set goals and achieve maximum 

productivity in any task given. A lot of mistakes may occur, which may contribute to 

food waste as a results of misunderstandings due to performing any task assigned 

without clear and concise guidelines. Khairats’ (2016:218) results regarding the 

important role of job descriptions are confirmed by the high percentage (84.9%) of 

participants who assured the importance of the role that job descriptions play; the rest 
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of the participants (15.1%) perceived that the role of a job description is not important. 

However, the importance of a job description is to lead the employee and employer to 

have a common understanding and professional functioning towards the company’s 

goals; a job description is also a tool used to avoid any misunderstanding in 

workplaces (Beata & Pato 2017:1020).  

 

The results for food handlers on whether they had the technical expertise to perform 

specific tasks showed that 48.6 percent affirmed that they had technical expertise and 

51.4 percent did not have technical expertise. Similar scores of 68.2 percent of 

affirming and 31.8 percent not affirming were obtained for two questions when the 

respondents were asked if they have ever been sent for practical training by the 

employer and also if they have ever been sent for theoretical training by the employer. 

Furthermore, the response for the question, is the interval between training sessions 

less than six months, indicated that 55.1 percent said yes and 44.9 percent said no. 

The results reflect that the level of productivity expected from food handlers who have 

attended training will not be the same as those who have not received training. Lack 

of training could lead to lower levels of performance due to less knowledge and that 

can eventually lead to unhappy employees and mistakes that can contribute to food 

waste.  

 

Furthermore, it would be of interest to know which food handlers had technical 

experience, and who were sent for training, whether being a permanently employed 

worker or employed on contract basis influenced staff members training opportunities. 

However, the job status of the employees was not determined by the current study, 

posing a limitation on the results. It will be of interest to see how this training 

component will have an influence on knowledge since the educational attainment was 

indicated to be at entry level.  

 

Heikkila et al. (2016:450) stated that the lack of professional skills of food handlers in 

foodservice kitchens is one of the elements that contributes to food waste and it is 

easier for an untrained employee to make mistakes, which may result in food being 

thrown away. Mistakes may be due to interpreting or reading a recipe incorrectly or 
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carelessly. Care, meticulousness and the ability to follow instructions are important 

components of professional skills. Research has found that there is a strong 

relationship between the knowledge and training received by food handlers and their 

ability to practice the subject matter (Dudeja, Singh, Sahni, Kaur & Goel 2017:53). 

McFarland et al. (2019:124) identified that there is a significant improvement in 

employee knowledge after attending training, therefore, the reinforcement training 

programs, which include food handler’s refresher training sessions, are essential as 

proper food handling practices and knowledge fade over time if there is limited 

exposure to training programs.  

 

4.2.1.2 Knowledge about the profile of the customers 

 

It was deemed important to determine the knowledge about the profiles of the 

customers by the respondents, as knowing the customer’s profiles is critical to meeting 

customer needs and preferences within available resources. Customers' profiles play 

an important role in the menu planning process (Egan 2015:63). Therefore, successful 

menu plan and knowing the customer’s profiles go hand in hand and may aid in the 

reduction of food waste.  

 

The results on the question, knowledge about the major customer (Section B of the 

questionnaire) are presented in Table 4.2.  

 

Table 4.2 Knowledge about major customers (n=107 in %) 

12.1  ITEM F/H C F BG AY M STD 

KPC1 B11. Who are your major customers? 29.9 37.4 1.9 29.0 1.9 2.36 1.238 

         

Note: F/H=families/households, C=community, F-females, BG, both gender, AY=adults and youth, 

M=mean, STD=standard deviation 

 

The main responses to the questions about who are the major customer are as follows: 

community members were the main customer group, which indicated 37.4 percent, 

families/ households (29.9%), both genders (29.0%), females (1.9%) and adults and 

youth (1.9%). The results implied that food handlers had knowledge about major 
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customers, which indicates an understanding of a target market and market 

segmentation. According to Deepak and Jeyakumar (2019:16), market segmentation 

is the practice of dividing the target market into approachable groups. This helps to 

create subsets of major customers based on demographics, needs, priorities, common 

interest and other psychographic or behavioural criteria used to better understand the 

target audience. Therefore, if major customers are not known, customers’ food 

preferences are also not known, there will be high chances of food not being sold, 

eventually discarded and contributing to food waste.  

 

Table 4.3 presents the results of knowledge about profiles of the customers. The 

response to all the questions in this section was indicated with yes or no. Three levels 

of knowledge were considered as follows: scores 40 percent or less were classified as 

poor knowledge, 40-60 percent as moderate knowledge and above 60 percent was 

considered as good knowledge. The results indicated that from 107 respondents, 47.2 

percent on average of these eight questions, had moderate knowledge about profiles 

of the customers. On the other hand, 52.8 percent (on average) were regarded as 

lacking knowledge about profile of the customers by the incorrect responses. Overall, 

food handlers had moderate levels of knowledge about profiles of the customers.  

 

Table 4.3 Knowledge about profile of the customers (n=107 in %) 

12.2  ITEM  Y  N M STD 

KPC 2 B12. Do you know estimated number of customers per day? 33.6 66.4 1.66 1.238 

KPC 3 B13. Do you know gender distribution of customers? 57.0 43.0 1.43 0.497 

KPC 4 B14. Do you know the food habits of and preference of the 

customers?  

76.6  23.4 1.23 0.425 

KPC 5 B15. Do you know the age range of the customers? 49.5  50.5 1.50 0.502 

KPC 6 B16. Do you know the educational level of the customers? 37.4 62.6 1.63 0.486 

KPC 7 B17. Do you know the socioeconomic status of the 

customers? 

39.3 60.7 1.61 0.491 

KPC 8 B18. Do you know the level of physical activities the patrons 

engage in? 

41.1  58.9 1.59 0.494 

KPC 9 B19. Do you know the religion of the most customers? 43.0  57.0 1.57 0.497 

Note: Y=yes, N=no, M=mean, STD=standard deviation.  
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The results showed that only 66.4 percent of food handlers indicated to know the 

estimated number of customers that would be served per day, the rest of the food 

handlers (33.6%) did not know. The majority (57.0%) of respondents indicated that 

they know the gender distribution of customers and 43.0 percent did not know. While 

76.6 percent had knowledge of food habits and preferences of the customers, only 

23.4 percent did not know. Half (49.5%) of respondents had knowledge of the age 

range of the customer and 50.5 percent did not know. Only 37.4 percent of food 

handlers had knowledge about the educational level of the customers, most of food 

handlers did not know (62.6%), whereas 39.3 percent had knowledge about the 

socioeconomic status of the customers and the rest (60.7%) had no knowledge. 

Regarding the knowledge of the level of physical activities that the patrons/ customers 

engage in, 41.1 percent had knowledge and 58.9 percent of food handlers did not 

know. The results of knowing the customers’ religion showed 43.0 percent with 

affirming response and 57.0 percent did not affirm. The standard deviation distribution 

from the mean is also presented and indicates the distribution of food handlers’ 

responses regarding the knowledge about profiles of the customers. The majority of 

the dimensions are reliable as STD are clustered around the mean with exception of 

only one question of the knowledge on estimated number of customers per day.  

 

The results suggest that to a larger extent, the food handlers have limited or insufficient 

knowledge on the customer’s profiles, which indicates that customer needs, 

preferences and buying power may not be known, which may pose a bigger 

contribution to food waste. Dhir, Talwar, Kaur and Malibari (2020:7) findings 

discovered that the demographic customers’ profiles such as age, gender, cultural and 

geographic location differences were found to be associated with the causes and 

prevention of food waste regarding food consumption patterns. Visschers, Wickli and 

Siegrist (2016:75) findings confirmed that older consumers usually eat different food 

compared to younger consumers. Sometimes elderly consumers tend to restrict food 

intake because of health and financial reasons. This may be attributed to health 

considerations in food consumption that are particularly related to a certain age 

group’s food intake and dietary guidelines, such as youngsters consider eating healthy 

food because of peer pressure and adolescent self-confidence 
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Thus, an understanding of the customers’ profile is vital as it will enable food handlers 

to prepare meals that are suitable for customer preferences, which also reduces food 

waste.  

 

Regarding the knowledge about the education level of the customers, Secondi, 

Principato and Laureti (2015) findings revealed that people with lower education are 

perceived to have lower income levels and there is a link of this category of consumers 

to specific personal values that are subsequently assigned to food consumption 

pattens. Furthermore, Drouillet-Pinard, Dubuisson, Bordes, Margaritis, Lioret and 

Volatier (2016:873) state that lower socioeconomic status is associated with high 

starchy foods consumption and lower consumption of fruits when compared to high 

socioeconomic status. 

 

Lastly, Elshaer, Sobaih, Alyahya and Elnasr (2021:12) proved that knowledge about 

the consumers' religion has an impact on dietary habits and food waste generation, 

such as circumstances where each culture has its own habits about which parts of 

food are considered edible and which parts are thrown away. Food traditions on the 

ways used to produce, prepare and consume food are tied to such cultural and 

religious distinctions (Nemeth, Rudnak, Ymeri & Fogarassy 2019:27). 

 

The results of the inter-item correlation matrix on the knowledge about the profile of 

the customer are presented in Table 4.4. Inter-item correlation values between 0.15 

to 0.50 depict a good result. Lower than 0.15 means items are not correlated well. 

Values higher than 0.50 mean that items are correlated to a greater extent and the 

items may be repetitive in measuring the intended construct. The results reveal that 

question KPC1, who are your major customers, only correlated with question KPC2, 

do you know estimated number of customers per day, in this dimension. The remaining 

questions did not correlate well with question KPC1, who are your major customers, 

as each question reported lower than 0.15.  
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Table 4.4 Inter-Item Correlation Matrix on the knowledge about the profile of the 

customer 

 

Question KPC 2, do you know estimated number of customers per day, correlated with 

two questions out of the nine presented in the dimension of knowledge about the 

profile of the customer, namely KPC1, who are your major customers (0.398) and KPC 

4, do you know the food habits of and preference of the customers (0.253). The 

majority of the question KPC5 (-0.33), KPC6 (0.022), KPC7(0.035), KPC8 (0.008) and 

KPC9 (0.021) were not correlated to question KPC2, reporting a value less than 0.15. 

Only question KPC 4, do you know the food habits and preference of the customers, 

correlated well with all the questions, except for question KPC1 who are your major 

customers. These are good results for this question. However, the total results for this 

dimension reflect an inter-item correlation matrix higher than 0.50, which means they 

are correlated to a greater extent and the items may be repetitive. 

 

4.2.1.3 Knowledge about food waste 

 

The knowledge about food waste section in the questionnaire was divided into three 

sections, namely general knowledge, food storage and food preparation, which will be 

presented in the following section.  

 

 

 

 

 
KPC1 KPC2 KPC3 KPC4 KPC5 KPC6 KPC7 KPC8 KPC9 

KPC1 1.000 .398 -.112 -.177 -.245 -.326 -.327 -.252 -.225 

KPC2 .398 1.000 .059 .253 -.033 .022 .035 .008 .021 

KPC3 -.112 .059 1.000 .457 .596 .593 .621 .687 .678 

KPC4 -.177 .253 .457 1.000 .503 .381 .444 .461 .390 

KPC5 -.245 -.033 .596 .503 1.000 .741 .658 .806 .688 

KPC6 -.326 .022 .593 .381 .741 1.000 .882 .846 .773 

KPC7 -.327 .035 .621 .444 .658 .882 1.000 .845 .848 

KPC8 -.252 .008 .687 .461 .806 .846 .845 1.000 .809 

KPC9 -.225 .021 .678 .390 .688 .773 .848 .809 1.000 
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4.2.1.3.1 General knowledge  

 

General knowledge about food waste was the first part of the questionnaire and it 

showed good knowledge from the respondents (see Table 4.5). The correct response 

to all the questions in this section was a summed response of the answers strongly 

agree and agree. The results indicated that amongst the 107 respondents, 86.2 

percent (on average) had a good level of general knowledge on food waste. On the 

other hand, a minimal number of food handlers (13.8% on average) were reported as 

lacking general knowledge on food waste as indicated by the negative response 

(NS=not sure, D=Disagree and SD=strongly disagree). The standard deviation 

dispersion scores indicate the distribution of food handlers’ responses from the mean 

is low, indicating that the data are clustered around the mean.  

  

Table 4.5 General knowledge about food waste (n=107 in %) 

GK ITEM SA A NS D SD M STD 

GK 1 B21. Food waste has environmental damages 47.7 40.2 12.1 0.0 0.0 1.64 .690 

GK 2 B22. I know food waste affect the economy. 48.6 38.3 13.1 0.0 0.0 1.64 .704 

GK 3 B23. Food waste has food security implications. 48.6  38.3 13.1 0.0 0.0 1.69 .745 

GK 4 B24. Being environmentally conscious is part of my 

daily life. 

61.7 32.7 5.6 0.0 0.0 1.44 .602 

GK 5 B25. I am aware that reducing food waste could be 

a solution to waste management problems. 

48.6 38.3 13.1 0.0 0.0 1.45 .676 

GK 6 B26. I am responsible for preventing food waste.  60.8  29.0 6.5 3.7 0.0 1.53 .781 

GK 7 B27. I have been taught/ attended training/ 

informed about food waste reduction before. 

44.0 29.0 6.5 20.5 0.0 2.07 1.187 

GK 8 B28. Careful menu planning contributes towards 

preventing food waste. 

61.7  22.4 15.9 0.0 0.0 1.57 .790 

Note: SA=strongly agree, A=agree, NS=not sure, D= disagree SD=strongly disagree, M=mean, 

STD=standard deviation.  

 

Only 47.7 percent strongly agreed that food waste has environmental damages (GK1), 

40.2 percent agreed and 12.1 percent were not sure. 48.6 percent strongly agreed to 

know food waste affects the economy (GK2), followed by 38.3 percent who agreed 

and only 13.1 percent were not sure. For the question GK3, food handlers strongly 

agreed (48.6%) that food waste has food security implications, 38.3 percent agreed 

and the rest (13.1%) were not sure. It was clear that some of the food handlers were 
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not sure (5.6%) that being environmentally conscious is part of their daily life (GK4), 

however, 61.7 percent strongly agreed and 32.7 percent agreed. 48.6 percent food 

handlers strongly agreed that they are aware that reducing food waste could be a 

solution to waste management problems (GK5), 38.3 percent agreed and 13.1 percent 

were not sure. Regarding being responsible for preventing food waste (GK6), the 

majority (60.8%) strongly agreed, 29.0 percent agreed, 6.5 percent were not sure and 

3.7 percent disagreed. 44.0 percent strongly agreed to have been taught/ attended 

training/ informed about food waste reduction before (GK7), 29.0 percent agreed, 6.5 

percent were not sure and 20.6 percent disagreed. Lastly, 61.7 percent strongly 

agreed that careful menu planning contributes towards preventing food waste, 22.4 

percent agreed and the rest (15.9%) were not sure.  

 

Results from the study conducted by Lins, Zandonadi, Rapose and Ginani (2021:10) 

indicated that it is vital to identify influential aspects of the environment, society and 

economy around food waste to be able to control the impacts, therefore, food handlers 

should have sufficient knowledge about food waste’s impact on the environment, its 

effect on the economy and food security implications. Being aware that reducing food 

waste could be a solution and being responsible for preventing food waste were 

associated with Wakefield and Axon (2020:6) findings that individuals are aware of the 

need for sustainable waste management but are unable to act upon their concerns 

due to a lack of education, skills and knowledge in how to carry out sustainable 

practices.  

 

The results of the inter-item correlation matrix on the respondent’s general knowledge 

about food waste are presented in Table 4.6. GK1 question, food waste has 

environmental damages, correlated well in the same dimension with questions GK4 

(0.470), being environmentally conscious is part of my daily life, question GK6 (0.477) 

I am responsible for preventing food waste, question GK7 (0.516) I have been taught/ 

attended training/ informed about food waste reduction before and question GK8 

(0.513) careful menu planning contributes towards preventing food waste. The rest of 

the questions (GK2, I know food waste affect the economy GK3, food waste has food 

security implications, GK5, I am aware that reducing food waste could be a solution to 
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waste management problems) correlated to a greater extent and the items may be 

repetitive. Question GK2 correlated well with the majority of the questions (GK4, GK5, 

GK6, GK7 and GK8) except only two questions (GK1 & GK3) where there was a 

correlation to a greater extent and the items may be repetitive. Only questions GK3, 

GK5 and GK8 correlated to a greater extent and the items may be repetitive with the 

majority of the questions. However, questions GK4, GK6, GK7 had good results 

(between 0.15 -0.50) with the majority of the questions.  

 

Table 4.6 Inter-Item Correlation Matrix on General knowledge about food waste 

 

 GK1 GK2 GK3 GK4 GK5 GK6 GK7 GK8 

GK1 1.000 .689 .849 .470 .587 .477 .516 .513 

GK2 .689 1.000 .779 .506 .516 .365 .472 .435 

GK3 .849 .779 1.000 .579 .596 .447 .581 .622 

GK4 .470 .506 .579 1.000 .578 .481 .271 .619 

GK5 .587 .516 .596 .578 1.000 .633 .416 .576 

GK6 .477 .365 .447 .481 .633 1.000 .303 .558 

GK7 .516 .472 .581 .271 .416 .303 1.000 .346 

GK8 .513 .435 .622 .619 .576 .558 .346 1.000 

 

4.2.1.3.2 Food storage  

 

From Table 4.7, it is apparent that the food handler’s knowledge on food storage was 

good. The positive response to all the question in this section was a total response of 

the answers strongly agree and agree. The results indicated that from 107 participants, 

90 percent (on average) had good food storage knowledge, which may contribute 

towards preventing food waste. On average, 10 percent of food handlers indicated 

poor food storage knowledge as indicated by the incorrect response (NS=not sure, 

Disagree and SD=strongly disagree). Only the question on food that has reached sell 

by date received comparatively lower results. The lower results were 4,7 percent food 

handlers who were not sure, 9.3 percent disagreed and 15.5 percent who strongly 

disagreed that food that has reached sell by date should be thrown away. The results 

indicate the confusion of management on food that has reached sell by date. There 

was a lack of knowledge that sell by date food labelling only tells the store how long 
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to display the product for sale for inventory management, not meaning that the product 

is unsafe to consume after that date. Typically, one-third of a product’s shelf-life 

remains after the sell by date. It is a store guideline to ensure that goods still have a 

reasonable shelf life after sale (Food facts 2019). Neff, Spiker, Rice, Schklair, 

Greenberg and Leib (2019:123) state that misunderstanding the meaning of food date 

labels is strongly associated with frequent food discards.  

 

Table 4.7 Food storage (n=107 in %) 

FS ITEM SA A NS D SD M STD 

FS 1 B2 9. Improper food storage can cause food 

cross contamination  

63.6 29.0 5.6 1.8 0.0 1.46 0.691 

FS 2 B2 10. High risk cooked and raw food stored 

between 5oC-60oC can lead to food spoilage 

60.7  36.5 1.9 0.9 0.0 1.43 0.585 

FS 3 B2 11. Food rotation label is used to mark/ 

indicate food expiry date before storing 

60.7  35.5 3.8 0.0 0.0 1.43 0.568 

FS 4 B2 12. First-in, first-out (FIFO) is used to 

properly rotate stock.  

61.7 31.8 5.6 0.9 0.0 1.46 0.648 

FS 5 B2 13. Food that has reached sell-by date 

should be thrown away 

35.5 35.0 4.7 9.3 15.5 2.33 1.426 

Note: SA=strongly agree, A=agree, NS=not sure, SD=strongly disagree, M=mean, STD=standard 

deviation.  

 

As presented in Table 4.7, the majority (63.6%) of food handlers strongly agreed that 

improper food storage can cause cross contamination in food, 29.0 percent agreed, 

5.6 percent were not sure and the rest (1.8%) disagreed. The results indicate that, 

despite the overall good level of knowledge about cross contamination in food storage, 

there is still, remarkable, a relative proportion of participants who lack knowledge that 

cross contamination is a major way for bacteria to spread, multiply and contribute to 

food spoilage if all food storage rules are not adhered to. Fernandes (2018:63) states 

that cooked or ready-to-eat foods, as well as raw poultry, meat, or seafood, should be 

stored in separate sections of the refrigerator or freezer in the proper order. All food 

should be tightly wrapped or covered. To avoid cross contamination, raw meat should 

be stored below cooked food and dripping liquids of raw uncooked foods in cooked or 

ready-to-eat foods should be avoided (Atia & Abdelgawad 2018:22; Fernandes 
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2018:59). Grappsonni, Petreli, Scuri, Mahdi, Sibilio and Amento (2018:65) findings 

also presented the highest score of food handlers that had cross-contamination 

knowledge on safe food storage.  

 

Only 0.1 percent disagreed that high risk cooked and raw food stored between 5oC to 

60oC can lead to food spoilage, 1.9 percent were not sure, 36.5percent agreed and 

60.7percent strongly agreed. The results indicated a good level of knowledge as the 

majority of participants responded that high-risk cooked and raw food stored between 

5oC to 60oC can lead to food spoilage. These results align well with the fact that the 

majority of respondents (68.2%) indicated that they have been sent for theoretical 

training by the employer, hence, they had a good knowledge on cooked and raw food 

stored temperatures. The findings are contrary to Faour-Klingbeil, Kuri and Todd 

(2015:169) findings, whose study indicated that almost half (57.5%) of respondents 

did not know what the danger zone implies nor the range of temperature that is 

considered optimum for bacterial multiplication. However, the significant difference 

between trained and untrained groups was evident in this specific area as more than 

two-thirds of trained food handlers reported that they knew what the danger zone was. 

Therefore, food handlers training is essential to ensure correct food temperature 

knowledge and to avoid food spoilage that contributes to food waste.  

 

Regarding the food rotation label that is used to mark or indicate food expiry dates 

before storing, the majority (60.7%) strongly agreed, 35.5 percent agreed and 3.8 

percent were not sure on the usage of labels in food storages. The majority of 

participants’ answers were correct, although the results imply that there is a small 

group of food handlers that lacked knowledge about the importance of food rotation 

label usage to ensure that food and ingredients are used within the acceptable period 

to avoid food discards and to ensure food safety. The findings are similar to what 

Calvo-Porral, Medin and Losada-Lopez (2017:57) who stated that there is confusion 

on food date labelling.  

 

Concerning that first-in, first-out (FIFO) is used to properly rotate stock, 61.7% strongly 

agreed, 31.8 percent agreed, 5.6 percent were not sure and the rest (0.9%) disagreed. 
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The results indicate that participants had good level of knowledge about the FIFO 

principle, which ensures a proper stock rotation system, maximises food freshness 

and minimises food waste. However, there was still a small group of participants who 

lacked knowledge about the FIFO principle. Hasnan and Ramli (2020:3) research 

showed that when food items were not labelled to indicate the stock rotation in food 

storages the FIFO process can be compromised. The findings align with the results 

on the lack of knowledge on food storage labels presented in Table 4.7. The results 

confirmed that the use of food storage labelling and FIFO principle goes hand in hand 

to control stock rotation. A frequently used procedure to reduce food waste is to tag 

and mark food that has almost reached its expiration date. This is done by applying 

the FIFO principle where food with the shortest expiration date is placed in the front of 

the shelves (Narvanen, Mesiranta, Mattila & Heikkinen 2019:97). Applying the FIFO 

principle helps to save food quality characteristics and to avoid food waste (Khan, 

Goyal & Kalne 2019:271). The majority of the standard deviation variations from the 

mean were low, indicating that the data are clustered around the mean.  

 

This following section present the results of the inter-item correlation matrix on the 

participants’ knowledge on food storage, as presented in Table 4.8. FS1, Improper 

food storage can cause food cross contamination, indicated that there was a 

correlation to a greater extent and the items may be repetitive with all the questions 

on the same dimension, namely: FS2 High risk cooked and raw food stored between 

5oC-60oC can lead to food spoilage (0.793), FS3 Food rotation label is used to mark/ 

indicate food expiry date before storing (0.840), FS4 First-in (0.560), first-out (FIFO) is 

used to properly rotate stock except FS5 question Food that has reached sell-by date 

should be thrown away. The scores of 0.015 and lower for FS5 question (-0.230,0.204, 

-0.268  and -0.204) indicated that there was no correlation with all the questions.  
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Table 4.8 Inter-Item correlation matrix for knowledge on food storage 

 FS1 FS2 FS3 FS4 FS5 

FS1 1.000 .793 .840 .560 -.230 

FS2 .793 1.000 .802 .546 -.204 

FS3 .840 .802 1.000 .741 -.268 

FS4 .560 .546 .741 1.000 -.204 

FS5 -.230 -.204 -.268 -.204 1.000 

 

4.2.1.3.3 Food preparation  

 

The results presented in Table 4.9 indicate food handler’s self-reported knowledge 

about proper food preparation. A scale of never (N), sometime (S) and always (A) was 

used to measure their knowledge. Three levels were considered for this: scores of 40 

percent or less were classified as poor knowledge, 40-60 percent as moderate 

knowledge and above 60 percent was considered as good knowledge as per the 

responses to the questions.  

 

Table 4.9 Food preparation (n=107) 

FP ITEM N  S A M STD 

FP 1 B2 14.I peel all vegetables skin before cooking. 0.9 64.5 34.6 2.34 0.494 

FP 2 B2 15. I boil all vegetable as a cooking method 0.9 69.2 29.9 2.29 0.476 

FP 3 B2 16. I know the estimated number of customers when 

preparing food 

15.9 43.0 41.1 2.25 0.715 

FP 4 B2 17. I use the leftover quality food for the preparation 

of other meals 

60.7 31.8 7.5 1.47 0.634 

FP 5 B2 18. I display piles of food in the food display to attract 

customers 

60.7 31.8 7.5 1.76 0.787 

FP 6 B2 19. I use food garnishes e.g. with parsley for food 

presentation 

27.1 57.9 15.0 1.88 0.640 

FP 7 B2 20. I use/ follow standardised recipe when preparing 

food 

15.9 10.3 73.8 2.58 .753 

Note: N=never, S=sometimes, A=always, M=mean, STD=standard deviation 
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In food preparation, 64.5 percent of food handlers indicated that they sometimes peel 

all vegetable skin before cooking, 34.6 percent always peel all vegetable skin and 0.9 

percent never peel all the skin. The results reflected a good level of knowledge 

regarding the appropriate methods of food preparation to minimise food waste. 

However, there is still food waste generated in the food preparation stage since a 

remarkable group of participants had a lack of knowledge about food preparation 

methods that reduce food waste. Food preparation results by Papargyropoulou et al. 

(2019:8) revealed that high preparation waste (15 – 55%) generated by the 

foodservice units was due to high aesthetic standards (e.g. shaping a whole 

watermelon into a flower for buffet decoration), poor preparation methods (discarded 

watermelon skin with a lot of the ripe, red edible part of the fruit still on the skin). 

Heikkila et al. (2016:449) findings indicate that the management has a significant effect 

on deciding on the amounts of food to be prepared, the results indicated that mistakes 

in recipes and preparing excess amounts of food leads to kitchen waste. Prescott, 

Bunning and Cunningham (2019:1273) also discovered that the most common 

reasons for food disposal, were from food trimmings and overproduction. 

 

Whereas 0.9 percent of food handlers indicated that they never boil all vegetables as 

a cooking method, 69.2 percent sometimes boil all vegetables and the rest (29.9%) 

always boil vegetables. The majority of participants indicated a good level of 

knowledge about proper cooking methods. The results implied that there are 

participants who understand the appropriate cooking methods according to different 

types of foods. The lack of food handlers cooking skills can affect customers’ 

satisfaction and leading to lower turnover. Pearson and Perera (2018:49) indicated 

that suboptimal cooking skills resulting in bad tasting food led to food being wasted. 

The findings by Filimonau, Nghiem and Wang (2021:9) concerning the cooking 

methods results revealed that some cooking methods lead to food waste and 

recommended the important role of chefs in minimising kitchen wastage by adopting 

less wasteful cooking practices and exploring different cooking techniques. 

 

The results also reflected the loss of resources (electricity/ gas and water) and 

resources such as water and ingredients wasted when boiling vegetables instead of 
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steaming or roasting, which is faster and requires a minimal amount of water and 

energy than boiling cooking method. Hennchen (2019:679) further states that the 

knowledge of cooking methods and techniques, as well as food component 

arrangement, are essential for reducing kitchen waste. Therefore, if an appropriate 

cooking method is used it may reduce food waste.  

 

Only 15.9 percent of respondents did not know the estimated number of customers 

when preparing food, 43.0 percent indicated that they sometimes know the estimated 

number of customers when preparing food and 41.1 percent indicated to always know 

the estimated number of customers when preparing food. Participants had a moderate 

level of knowledge in knowing the number of customers when preparing food. The 

results implied that there is either less or too much food prepared daily, as the majority 

of food handlers indicated to sometimes or never knowing the number of customers 

when preparing food. The results link to the results found by question KCP2 under 

customer profile that 33.6 percent of food handlers lacked knowledge on the estimated 

number of customers that would be served per day. The results indicated a poor level 

of knowledge about knowing the number of customers when preparing food, which 

contributes to food waste. These results relate with the findings of Pearson and Perera 

(2018:49) expressing inadequate planning around the amount of food prepared and 

an inaccurate estimate of customers when preparing food led to more food being 

wasted.  

 

On the statement I use the leftover quality food for the preparation of other meals, the 

majority (60.7%) of respondents’ answers showed that they had never used leftover 

quality food for the preparation of other meals, 7.5 percent indicated to always use 

leftover quality food for the preparation of other meals and 31.8 percent indicated to 

had never used the leftover quality food. Given that the majority of food handlers 

attested to never use leftover quality food for the preparation of other meals, the result 

implied that there is no repurpose of leftover quality food into new meals, which means 

fresh food is discarded even if it is fit to be eaten. This is contrary to Hennchen’s 

(2019:679) findings where food handlers indicated to have good knowledge on what 

can be made from leftovers. The findings implied that there is an inability to prepare 
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other meals from excess food or ingredients that cannot be sold such as tomato paste 

from older tomatoes. The findings further highlighted that the sense of responsibility 

attached to food handlers as food professionals should drive them to see food as a 

valuable resource and be treated accordingly.  

 

The participants were asked to indicate with always, sometimes or never on the 

statement I display piles of food in the food display to attract customers. 60.7 percent 

of the respondents indicated to have never displayed piles of food, 32.8 percent 

display piles of food and 7.5 percent indicated to always display piles of food in the 

display. Filimonau, Zhang and Wang (2020:8) findings also revealed that food 

handlers display piles of food to gain aesthetic standards in trying to attract the 

customers, it was indicated by one of the foodservice managers that people eat with 

their eyes and they want to see lots of food displayed, even if managers try to be 

economical by asking food handlers to display less food and replace as they go to 

reduce food wastage, customers want a lot to choose from. The results implied that it 

is possible to use small batches of food to refill the food display with fresh food as the 

amount of food decreases on the display to avoid the risk of plenty of unsold food that 

ends up being disposed, but there was a significant group of participants who reflected 

to still contributing to food waste by always or sometimes displaying piles of food in 

the display to attract customers. 

 

With regards to the use of food garnishes, for example, parsley, only 27.1 percent of 

the respondents had never used food garnishes for food presentation, 57.9 percent 

sometimes use food garnishes, which showed a poor level of knowledge and the rest 

always (15.0%) use garnishes in food presentation. There was a moderate level of 

knowledge about proper food presentation. The results implied that there is a lack of 

knowledge regarding proper food presentation as the majority of participants did not 

understand the importance of using food garnishes. The results also reflect that food 

handlers have a lack of knowledge that food presentation has an impact to customer 

satisfaction. Kokaji and Nakatani (2021:7) findings confirmed that food garnishes 

enhance the appearance of the food, which contributes to the stimulation of the 
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appetite. Therefore, food garnishes give the customers a good impression of the food 

quality.  

  

On the statement I use/ follow a standardised recipe when preparing food, a small 

percentage (15.9%) of food handlers showed to have never used/ followed a 

standardised recipe when preparing food and 10.3 percent sometimes follow a 

standardised recipe. The majority of respondents (73.8%) indicated to always use/ 

follow a standardised recipe. Considering that the majority of food handlers indicated 

good knowledge on the use of a standardised recipe when preparing food, the results 

implied that there is consistency in food production, which reduces chances of food 

waste since most of food handlers prepare exactly what is needed to produce the 

menu by using / following a standardised recipe. Ahmed’s (2018:57) results found that 

the majority of kitchen staff prepare food according to their experience, not a 

standardised recipe. Therefore, it is important that food handlers prepare food by 

following a standardised recipe to avoid mistakes that can lead to food waste.  

 

The results of the inter-item correlation matrix on the knowledge on food preparation 

are presented in Table 4.10.  

 

Table 4.10 Inter-Item correlation matrix for knowledge on food preparation 

 

 FP1 FP2 FP3 FP4 FP5 FP6 FP7 

FP1 1.000 .705 -.162 .035 .503 .190 .105 

FP2 .705 1.000 -.106 .047 .341 .210 .080 

FP3 -.162 -.106 1.000 -.346 -.292 .026 .024 

FP4 .035 .047 -.346 1.000 .343 .002 .040 

FP5 .503 .341 -.292 .343 1.000 .053 .192 

FP6 .190 .210 .026 .002 .053 1.000 .030 

FP7 .105 .080 .024 .040 .192 .030 1.000 

 

The results reveal that question FP1, I peel all vegetables skin before cooking, 

correlated to a greater extent and the items may be repetitive with one question FP2 I 

boil all vegetable as a cooking method. The majority of questions (FP5, I display piles 

of food in the food display to attract customers, FP6 I use food garnishes e.g. with 
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parsley for food presentation, FP7 I use / follow standardised recipe when preparing 

food) correlated well with question FP1 as each question reported values between 

0.15-0.50, which indicated good results. However, there were two questions (FP3 I 

know the estimated number of customers when preparing food and FP4 I use the 

leftover quality food for the preparation of other meals), which did not correlate well 

with question FP1. 

 

Question FP2 correlated well with questions KF5 (0.341) and KF6 (0.210) and did not 

correlate well with questions KP3 (-0.106) and KP4 (0.047) on the same dimension. 

Question FP2 also correlated to a greater extent and the items may be repetitive with 

question FP7 (0.080). Question FP3 correlated to a greater extent and the items may 

be repetitive with questions FP2 (-0.106), FP4 (-0.346), FP5(-0.292) and did not 

correlate well with questions FP1 (-0.162), FP6 (0.026) and FP7 (0.024) on the same 

dimension. Question FP5 did not correlate well with question FP4 (0.343) and 

correlated well with questions FP1 (0.503), FP3(0.341) and FP4 (0.343). However, did 

not correlated to a greater extent and the items may be repetitive with questions FP3 

(-0.292) and FP7 (0.192). Question FP6 had good results by correlating well with 

questions FP1 (0.190), FP2 (0.210), FP7(0.030), but did not correlate well with 

questions FP3 (0.026), FP4 (0.002) and FP5 (0.053).  

 

The summary of the results of Section B of the questionnaire, namely food handlers’ 

level of knowledge about the profile of the customers (Section B1) and knowledge 

about food waste (Section B2) is presented. In Section B1, it was revealed that there 

was a moderate level of knowledge on the importance of knowing the profile of the 

customers as a factor that may contribute towards preventing food waste. On average, 

47.2 percent of participants had good knowledge about profiles of the customers, but 

the majority (52.8%) had poor knowledge.  

 

The knowledge about food waste (Section B) was divided into general knowledge, 

food storage and food preparation. It was discovered that the majority of respondents 

had a good level of knowledge (86.2%) on food waste and 13.8 percent had poor 

general knowledge on food waste. On average, 37.6 percent had good knowledge on 
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food waste generated in the food preparation stage and 62.4 percent lacked 

knowledge, which indicated a poor level of knowledge. Lastly, in the food storage 

section, 90 percent (on average) had good food storage knowledge and 10 percent of 

indicated poor food storage knowledge.  

 

The results on green practices on food waste are presented and discussed in the next 

section.  

 

4.2.1.4 Green practices on food waste 

 

Becoming green or going green has become a popular catchphrase in a variety of 

industries around the world (Mohamed, Zohry, Mohamed & Elsaied 2018:133). Green 

practices are those used by organisations to reduce their carbon footprint and harm to 

the environment, such as excessive resource use and ineffective recycling processes. 

Therefore, it was vital to determine food handlers’ knowledge regarding green 

practices in food waste reduction.  

 

The practices on food waste were part of Section C of the questionnaire, which was 

divided into four sections, namely green practices knowledge, waste separation, 

managing food waste and types of food waste produced by the supermarket kitchens, 

which will be presented in this section.  

  

4.2.1.4.1 Knowledge about green practices 

 

Table 4.11 presents food handlers’ knowledge about green practices. To measure the 

level of knowledge, a scale of yes and no or not sure was used. Three levels were 

considered for this: scores 40 percent or less were classified as poor knowledge, 40-

60 percent as moderate knowledge and above 60 percent were considered as good 

knowledge. In this section, 51 percent of food handlers had good knowledge about 

green practices and 49 percent showed poor knowledge. Therefore, there was 

moderate level of knowledge about green practices overall. There was a narrow 

distribution of the standard deviation scores from the mean as indicated in the table 
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below. This implies that the variation of food handlers’ responses regarding green 

practices knowledge was low.  

 

Table 4.11 Knowledge about green practices (n=107 in %) 

GPK ITEM Y N NS M SD 

GPK 1 C1. I am well informed about green practices/ eco-

friendly practices 

57.0 10.3 32.7 1.76 0.920 

GPK 2 C2. I know about food waste recycling methods 48.6 21.5 29.9 1.81 0.870 

GPK 3 C3. I don’t think green practices can prevent/ 

reduce food waste 

34.6  28.0 37.4 2.03 0.852 

GPK 4 C4. I need training about green practices on food 

waste 

78.5 6.5 15.0 1.36 0.732 

GPK 5 C5. I am confident that my company have initiated 

green practices on food waste to protect the 

environment. 

43.0 25.2 31.8 1.89 0.861 

Note: Y=yes, N=no, NS=not sure, M=mean, SD=standard deviation.  

 

As indicated in Table 4.11, 57.0 percent were well informed about green practices/ 

eco-friendly practices, 10.3 percent were not informed and 32.7 percent were not sure. 

The results indicated that only almost half of the participants were well informed about 

green practices/ eco-friendly practices, which indicated moderate level of knowledge. 

This implied that there are limited measures in place to promote sustainability practice. 

However, Jauhari (2014:319) stated that failing to implement kitchen sustainability 

practices in foodservice units indicates the lack of commitment in preserving 

sustainable resources such as water, energy and food. Recycling and composting of 

organic food scraps are also part of the environmentally friendly practices, which 

cannot be possible if waste separation at source is not implemented in foodservice 

kitchens. Therefore, food handlers’ knowledge regarding green practices is essential 

for the staff to act more responsibly and reduce the waste of resources.  

 

Carino, Collins, Malekpour and Poter (2021:156) study indicated that the food handlers 

had a lack of knowledge on sustainable food waste practices, knowledge on basic 

recycling principles in food was reliant on their personal knowledge and views. 

Dedicated environmental sustainability personnel were seen as a valuable source of 
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bringing together sustainability teams. For example, participants believed in the 

importance of recycling and felt confident in recycling due to the training they had 

received. Therefore, education and training were recognised as enabling factors for 

sustainable practices.  

 

With regards to food waste recycling methods, for the statement I know about food 

waste recycling methods, 48.6 percent of the respondents indicated to know about 

food waste recycling methods, 21.5 percent did not know and 29.9 percent were not 

sure. There was a moderate level of knowledge about food waste recycling methods. 

The results implied that there is lack of knowledge about food waste recycling and 

methods used towards waste recycling are not in place or not effective in supermarket 

kitchens. This linked with the findings on the knowledge about green practices, which 

indicated only 57.0 percent of food handlers were informed about green practices. A 

study by Michalec, Fodor, Hayes and Longurst (2018:2770) also discovered that the 

lack of knowledge is one of the barriers to food waste recycling for foodservice units. 

Not many people have the knowledge of what can and cannot be recycled without 

being taught or attending training. Therefore, food handlers training about food waste 

recycling has an influence on the amount of food waste produced in foodservice 

kitchens.  

 

Participants (34.6%) did not think green practices can prevent / reduce food waste, 

28.0 percent thought green practices can prevent food waste and the rest (37.4%) 

were not sure. The participants indicated a poor level of knowledge that green 

practices can reduce food waste. The results implied that the majority of participants 

have limited knowledge and understanding that green practices can prevent / reduce 

food waste. Chan and Hon (2020:182) study found that most participants (60%) had 

established an environmental program to promote green practices; however, 

employees’ ecological behaviour was influenced by their psychological traits, sense of 

responsibility and environmental concern.  

 

The majority (78.8%) of participants indicated that they needed training about green 

practices on food waste, only 6.5 percent did not need training and 15.0 percent were 
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not sure if they need green practices training. The results imply that the majority of 

food handlers confirmed that they have a poor level of knowledge about green 

practices on food waste, hence they indicated that training is need to improve their 

knowledge. Okumus (2020:300) found that the lack of communication with food 

handlers on why food waste needs to be reduced, lack of training about procedures 

and company policies, the challenge of encouraging the cooks to take ownership in 

controlling food waste and the lack of employee awareness to make sure they are held 

accountable to do their job properly in order to reduce food waste were the major 

reasons for and barriers to food waste reduction in foodservice units.  

  

Only 43.0 percent of respondents were confident that the company had initiated green 

practices on food waste to protect the environment, 25.2 percent were not confident 

and 31.8 percent were not sure. There was a moderate level of knowledge on 

sustainable practices in food waste reduction. This implied that there are no or limited 

green practice initiatives that have been implemented regarding food waste reduction 

and to protect the environment in supermarket kitchens. Camilleri (2021:9) 

emphasised the implementation of circular economy initiatives in food service units 

that link consumers with foodservices. One of the examples is to utilise sharing 

economy platforms that link customers and food charities with foodservice units. 

Through economy sharing platforms, foodservice units can donate fresh food surplus 

to food banks and charities, which is also beneficial to food donors for tax deduction 

credits if they donate food surplus. Mobile users can purchase surplus food at a 

discounted price through sharing economy platforms, which also helps to minimise 

environmental footprint and reduce food waste.  

 

The results of the inter-item correlation matrix on the knowledge on food preparation 

are presented in Table 4.12. The results indicated that question GPK1 I am well 

informed about green practices / eco-friendly practices correlated well with question 

GPK5 I am confident that my company have initiated green practices on food waste 

to protect the environment and did not correlate well with the rest of the questions 

(GPK2 I know about food waste recycling methods, GPK3 I don’t think green practices 
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can prevent / reduce food waste and GPK4 I need training about green practices on 

food waste) on the same dimension. 

 

 

 

 

 

 

 

 

 

There was a correlation between question GPK2 with question GPK5 (0.135), 

correlated to a greater extent and the items may be repetitive with GPK2 (0.618) and 

no correlation with question GPK1 (0.084) and GPK4 (0.093). Question GPK3 

correlated well with question GKP5 (0.133), did not correlate well with question GPK1 

0.033) and GPK4 (-0.047) and correlated to a greater extent and the items may be 

repetitive with question GPK2 (0.618). Question GPK4 did not correlate well with all 

the questions (GPK1, GPK2, GPK3 and GPK5 I am confident that my company have 

initiated green practices on food waste to protect the environment). Question GPK5 

had good correlation with all the questions.  

 

4.2.1.4.2 Knowledge about waste separation  

 

Figure 4.1 presents food handlers’ general knowledge about waste separation. To 

measure the level of knowledge, the scale of yes and no or not sure was used. On 

Table 4.12 Inter-Item Correlation Matrix for knowledge about green 

practices 

 GPK1 GPK2 GPK3 GPK4 GPK5 

GPK1 1.000 .084 .033 .007 .358 

GPK2 .084 1.000 .618 .093 .135 

GPK3 .033 .618 1.000 -.047 .133 

GPK4 .007 .093 -.047 1.000 .036 

GPK5 .358 .135 .133 .036 1.000 
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average the results showed a good level of general knowledge about waste 

separation. 

Figure 4.1 Knowledge about waste separation  

 

Respondents were asked to answer with yes, no or not sure if they know about waste 

separation. As indicated in Figure 4.1, the majority (91.6%) indicated to know about 

waste separation, 6.5 percent did not know and 1.9 percent were not sure. There was 

a good level of knowledge about waste separation. The results implied that food 

handlers have an understanding of food waste separation at source. The results 

presented are contrary to Baul, Sarker and Nath (2021:4) findings, which indicated 

that none of the kitchen staff segregated waste at source, 67 percent had bins with 

lids and the rest did not have, 76 percent had buckets and 5 percent used plastics to 

dispose of food waste. The insufficient space of bins to store different categories of 

waste was one of the reasons behind the unsegregated waste according to the 

participants. Another reason was the lack of information about waste separation, it 

was revealed that waste collectors collect all types of waste together and separate if 

needed. 

 

Most food handlers (87.9%) indicated to know the difference between dry and wet 

waste, 6.5 percent did not know and the rest (5.6%) were not sure. The results 

C6. I know about
waste separation.

C7. There is a
difference between
dry and wet waste

C8. All types of
food waste are

recyclable

C9. Food waste
can be disposed in
the same bin with
other waste types.
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indicated a good level of knowledge on the use of different bins to dispose different 

types of food waste. In contrary to Kaur, Goyal and Saini (2019:68) who found 

improper segregation of wet and dry waste by food handlers, it was revealed that 

private daily waste pickers separated dry waste from wet waste and took what they 

needed on the temporal on-site waste storage, the rest was collected by the 

municipality. 

 

On the statement All types of food waste are recyclable, 26.2 percent responded with 

yes, 64.5 percent answered with no and 9.3 percent answered not sure. The results 

indicated a good level of knowledge about recyclable and non-recyclable types of food 

waste. However, despite the majority indicating a good level of knowledge, there is 

still confusion and inconsistency on the knowledge about the types of recyclable food 

waste as there was a group that indicated a lack of knowledge. Michalec et al. 

(2018:2769) also found inconsistent results about food waste recycling, as some 

participants were involved in recycling programmes, others did not due to the lack of 

space for bins and a knowledge gap.  

 

On the statement Food waste can be disposed in the same bin with other waste types, 

yes responses scored 9.4 percent, no responses scored 85 percent and not sure 

responses scored 5.6 percent. The results implied that the majority of participants had 

a good level of knowledge on the usage of different bins to dispose waste types. The 

use of different bins makes the separate waste collection become easier without 

having to waste time sorting waste before it is sent to different waste centres. Vinck, 

Scheelen and Bois (2019:45) also state that it is important for kitchen staff to make 

use of different bins according to the waste types so that there is less work for waste 

collectors from waste collection points. 

 

The results of the inter-item correlation matrix on the knowledge on food preparation 

are presented in Table 4.13. The results reveal that question GPWS1 I know about 

waste separation correlated well with all the questions GPWS2 (There is a difference 

between dry and wet waste) and GPWS3 (All types of food waste are recyclable), 

which indicated good results. However, it did not correlate well with question GPWS4 
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(Food waste can be disposed in the same bin with other waste types) on the 

dimension.  

 

Table 4.13 Inter-Item Correlation Matrix for knowledge about waste separation 

 GPWS1 GPWS2 GPWS3 GPWS4 

GPWS1 1.000 .462 .175 .095 

GPWS2 .462 1.000 .360 .130 

GPWS3 .175 .360 1.000 .311 

GPWS4 .095 .130 .311 1.000 

 

4.2.1.4.3 Managing food waste  

 

The management of food waste results are presented in Figure 4.2. Participants were 

asked to indicate the method used in supermarkets to manage food waste. As 

indicated, none of the supermarkets participated in any composting activity to manage 

food waste. 79.4 percent food waste is disposed in supermarket A, 82.9 percent is 

disposed in supermarket B and 57.9 percent is disposed in supermarket C. The results 

implied that the disposal of food waste to the landfills is the commonly used method 

to manage food waste, which indicated the lack of knowledge about alternative 

methods of managing food waste. The results link with findings presented in Figure 

4.1, which indicated that 25.2 percent participants were not confident and 31. 8 percent 

were not sure that the company have initiated green practices for food waste reduction 

and to protect the environment. 

 

The results implied that the implementation of green practices is essential since the 

recommended method of reducing food waste is through the initiation of green 

practices within foodservice establishments in order to protect the environment. 

According to EPA (2020), sending food waste to the landfill should be the last option. 

Kaur et al. (2019:68) findings also indicated that the majority of waste from food 

services is disposed to the landfills, which is in line with the current study’s results. 

The composting results, as one of the methods to manage food waste, relate to 

Kasavan, Yusoff, Ali and Masarudin (2021:56) findings where participants admitted 
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that they understand the concept of food waste composting but lack the knowledge on 

how to start doing it, hence, none of the biodegradable food waste was composted. 

 

Only 11.8 percent of participants from supermarket A indicated that food is sent to the 

sharing schemes as a method of managing food waste, supermarket B showed 11.4 

percent and supermarket C indicated 31.6 percent. Whereas, 8.8 percent of 

participants from supermarket A indicated that food is donated to food charities, 5.7 

percent from supermarket B and 10.5 percent from supermarket C. The results implied 

that not much of the food is sent to food charities, hence, the majority of food is sent 

to the landfills. However, South Africa is challenged by the limited disposal sites, which 

requires foodservice establishments to utilise alternative methods to manage food 

waste (NWMS 2019). Furthermore, sending food to charities will not only feed the 

hungry people but also save the environment. In Sakaguch, Pak and Potts (2018:434) 

findings, 75 percent of participants indicated that the food safety accountability and 

law liability uncertainties kept them from donating excess food to charities and food 

sharing schemes, 79 percent did not have any collaboration with charities to donate 

surplus food due to limited time for food pickups since food services have leftovers in 

late evenings or at the end of the shifts. 

 

 

Figure 4.2 Methods used to manage food waste  

C10.Composting C10. Disposal
C10. Food

sharing scheme
C10. Donate to a

food charity

Supermarket A 0,0% 79,4% 11,8% 8,8%

Supermarket B 0,0% 82,9% 11,4% 5,7%

Supermarket C 0,0% 57,9% 31,6% 10,5%
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4.2.1.4.4 Types of food waste in the supermarket kitchens  

 

Participants were asked to indicate food items that were mostly wasted, as indicated 

in in Figure 4.3. In supermarket A, the majority (52.9%) of waste was from cooked 

food, followed by fruits and vegetables (44.2%) and bread (2.9%). Whereas, fruits and 

vegetables were not wasted in supermarket B, instead, bread (57.1%) was the most 

wasted food item, followed by cooked food (42.9%). Also, fruits and vegetables 

(44.7%) were mostly wasted food items in supermarket C, followed by cooked food 

(42.1%) and bread (13.2%). These results imply that forecasting based on the known 

numbers of customer may be a challenge and also there is no use of leftover foods. 

These results are linked to the lack of use of the leftover quality food for the preparation 

of other meals, as reported in Table 4.8. Similar results were found by Cicatiello, 

Franco, Pancino, Blas and Falasconi (2017:277) on bread (13%) as a most wasted 

item. A notable amount of fruits and vegetables was wasted, which is in line with the 

most wasted food items in SA (WWF 2017). Cooked food results were confirmed by 

Derqui and Fernandez (2017:439) findings who discovered 70 kg of cooked food not 

served and discarded in one day due to the fact that all types of food needed to be 

displayed until the end of service time at all display stations. Bread was also found to 

be a main contributor to food waste.  

 

 

Figure 4.3 Types of food waste wasted most 
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Vegetable
s
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f. Drinks
g. Cooked

food

Supermarket A 44,2% 2,9% 0,0% 0,0% 0,0% 0,0% 52,9%

Supermarket B 0,0% 57,1% 0,0% 0,0% 0,0% 0,0% 42,9%

Supermarket C 44,7% 13,2% 0,0% 0,0% 0,0% 42,1%
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4.2.1.4.5 The amount of food wasted in the supermarket kitchens 

 

Food handlers were asked to indicate the amount of food waste, whether it was large 

amount, an average amount or very little. Figure 4.4 indicates that for supermarket A, 

47.1 percent of the respondents reported an average and very little amount of food 

was wasted. Both supermarket B and C had a higher percentage of respondents 

(74.3% in supermarket B and 78.9 percent in supermarket C) who indicated that 

average amounts of food are wasted. The score for large amount of food waste was 

very low; 5.6 percent was indicated by supermarket A and 5.3 percent by supermarket 

C and with Supermarket B, no respondents indicated large amounts of food as waste. 

The results imply that although the respondents indicated on average good knowledge 

in relation to food waste, this indicates that there are factors other than knowledge on 

food that will need further research, which contribute to the identified food wasted in 

the supermarket kitchens. The food waste results were similar to Derqui and 

Fernandez (2017:439) study who found that different food service units indicated 

different amounts of food wasted, it was also found that there was a very low 

awareness on the amount of waste produced. Waste measurements and audits were 

never done in the majority of food services.  

 

 

Figure 4.4 The amount of food wasted  

a. Large amount b. An average amount c. Very little

Supermarket A 5,9% 47,1% 47,1%

Supermarket B 0,0% 74,3% 25,7%

Supermarket C 5,3% 78,9% 15,8%
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In summary, this section presented the results about green practice knowledge of food 

handlers on food waste as part of Section C of the questionnaire, which was divided 

into five sections, namely green practices knowledge, waste separation, managing 

food waste, types of food waste and amount of food waste. The results revealed that 

participants had moderate (45.4%) levels of knowledge about green practices. There 

was a good level (82.3%) of knowledge on waste separation. The results showed that 

the disposal of food waste to the landfills is the commonly used method to manage 

food waste. The majority of food waste was from cooked food, followed by fruits and 

vegetables in all the supermarkets, which were rated average and very little in quantity. 

 

4.2.1.5 Cronbach’s alpha coefficients for food handlers’ questionnaire 

  

The results on the reliability (Cronbach’s alpha) of food handlers’ knowledge 

questionnaire in Table 4.8 revealed that the questionnaire could be accepted as 

reliable for only two dimensions. The Cronbach’s alpha results are a combined 

average for the questions within major dimensions measured. 

 

Table 4.14 Cronbach’s alpha coefficients for food handlers’ questionnaire  

Dimension Cronbach’s alpha Number of items  

Knowledge about profile of the customers 0.677 9 

General knowledge about food waste 0.833 8 

Food storage  0.399 5 

Food preparation  0.359 7 

Green practices knowledge 0.471 5 

Waste separation  0.579 4 

 

The observational results, which report the waste prevention practices of the food 

handlers as a collective, will be discussed in the next section.  

 

4.2.2 Section B: Observation results of food handlers’ practices on food waste 

 

The results on the menu planning, menu execution, practices during the distribution of 

meals, waste management plan, practices during storage and in the inventory control, 



   

 

141 
 

food handling practices and working conditions as factors that contribute towards the 

prevention of food waste are presented in this section. 

  

The presence or absence of the practices or the behaviour clues were indicated by 

selecting a Yes (1), No (0). When the researcher observed insufficient practices it was 

noted on the observation checklist and indicated with (0.5). The researcher calculated 

an average (%) for all the questions in each of the dimensions that was observed. 

 

4.2.2.1 Menu planning  

 

Careful menu planning factors that contribute towards preventing food waste were 

observed in supermarket kitchens and the results are presented in Figure 4.5.  

 

 

Figure 4.5 Menu planning factors and actions that contribute towards food 

waste  

There were no standardised recipes for any of the items prepared identified for all the 

supermarket kitchens during the observations, which are ‘signs' of behaviours or so-

called physical clues found in the environment. Therefore, out of the 10 factors and 
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actions observed under menu planning in Figure 4.5, 95 percent of these factors were 

absent owing to the lack of visible written standardised recipes. Only the factor of “Are 

the resources sufficient for a varied menu” 5 percent of these menu planning factors 

could be observed. The resources for a varied menu were observed to be present but 

insufficient in all supermarkets. The above results showed incorrect practises by the 

food handlers in the supermarkets in terms of menu planning.  

 

With the absence of planned menus, the researcher observed menu planning factors 

on the prepared meals as indicated on Figure 4.5. Nonetheless, the yield of all food, 

food seasonality and food regional climate factors were taken into account in the 

observed prepared meals. Meals showed pleasing colour and taste combinations for 

all the supermarkets. However, two out of the three observed supermarkets served 

meals with pleasing food texture combinations and only supermarket A served food 

that did not show correct texture combinations. On average, 56.67 percent of the 

factors and actions that were observed on food handler’s practices were correct and 

43.3 percent were lacking during food production in the kitchen.  

 

Therefore, the results for the three supermarkets implied that lack of guidelines such 

as the availability of a standardised recipe in menu planning can negatively influence 

the execution of the menu, which that can lead to food waste. The absence of 

standardised menu findings aligns with the lack of customer profile knowledge findings 

presented in Table 4.3. Also, the lack of food texture combinations as one of the food 

quality elements influences customer satisfaction and can contribute to food waste. 

The absence of texture in preparation of meals by the food handlers in supermarket A 

is also visible in the results of types of food wasted and amount of food wasted (figures 

4.3 and 4.4 respectively). This was attested by Derqui et al. (2017:439) findings that 

menu planning is closely related to food waste. This was identified after customers 

complained about the quality of the food offered. One of the reasons was the lack of 

food variety offered and failing to include customers’ preferences. Since the 

researcher did not observe any standarised recipes or menus planned no cooking 

techniques were specified and there were no menu cutting specifications. Hence figure 

4.5 does not show results.  
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4.2.2.2 Menu execution 

  

Figure 4.6 provides the factors and actions that were observed regarding careful menu 

execution as it contributes towards preventing food waste. The researcher observed 

that the storage clerks were complying with the food item quantities ordered by the 

kitchen staff across the three supermarkets. The kitchen scale was used to weigh 

ingredients and food was prepared in separate sections for all three supermarket 

kitchens.  

 

 

Figure 4.6 Menu execution factors and actions that contribute towards food 

waste 

 

The researcher observed that food handlers in two supermarket kitchens (A and C) 

did not correctly use colour-coded chopping boards and the food handlers in 
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Supermarket B were the only one who used them correctly, despite the fact that colour-

coded cutting boards such as 1 – blue (raw seafood), 2 – green-coded (raw fruits and 

vegetables), 3 – yellow (raw poultry), 4 – red (red meat), 5 – brown (cooked food)) 

were introduced to avoid cross contamination and to avoid confusion (Starovoytova 

2019:55). Geppert, Struchtrup, Stamminger, Haarhoft, Ebert, Koch, Lohman and Bol 

(2019:208) findings also revealed that chefs were observed reusing cutting boards for 

food processing or as table mats without washing them in between. There was 

improper use of different chopping boards for different foods in the majority of the 

supermarket kitchens, which can lead to food contamination and contribute to food 

spoilage and waste; customer’s health is also at risk from contaminated food as 

previously mentioned in chapter 2. Therefore, it is important to adhere to all food safe 

handling procedures in menu execution in order to reduce food waste.  

 

Only food handlers in supermarket A were peeling all vegetable skins when preparing 

food while the food handlers in supermarket B and C had good practice in terms of 

vegetable preparation for cooking. No specifications were followed to cut the fruits, 

vegetables and meat or to follow cooking techniques since there was no standardised 

recipe identified in all supermarkets. The unavailability of the visible written 

standardised recipes made it impossible to see the number of food portions prepared 

for potential customers. The results implied that the unavailability of a standardised 

recipe, as one of the elements of menu execution, which can also serve as a guide on 

food preparation, may contribute to food waste in supermarket kitchens. Oliveira, De 

Moura and Cunha (2016:126) confirmed that the use of standardised recipes helps to 

reduce the amount of food waste as it provides consistent and accurate information 

since the same ingredients and quantities per serving are used each time the recipe 

is produced. Additionally, peeling all vegetable skins when preparing food implied the 

lack of food preparation skills of food handlers as the important skills needed in menu 

execution, which can be one of the causes of food waste as Okumus (2020:303) stated 

that food preparation is one of the most crucial stages of food waste.  

 

Food handlers in the three supermarket kitchens prepared a variety of food in different 

colours, however, different texture in food was lacking in all supermarket kitchens. 
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Good quality of food ingredients was used for food preparation and the ingredients 

looked fresh and there were no identified misshapen (deformed) fruits and veggies 

used to prepare food. A variety of techniques were used to prepare food by food 

handlers in supermarket A, however, the other two supermarket kitchens used limited 

techniques in food preparation. All food handlers across the three supermarket 

kitchens observed complied with maintaining the required holding temperature 

between food preparation and service. The results implied that food attributes are not 

only limited to taste, ingredients and nutritive values but different textures in food is 

also one of the factors that influence customer decision to eat the food. Therefore, 

food that lacks food qualities can contribute to food waste in menu execution, as also 

indicated by the results of the type of most wasted food across all the kitchens being 

cooked foods indicated by the majority of the food handlers (Figure 4.3). The study by 

Kala (2020:445) also found that freshness of ingredients was good in food preparation 

and food was served at an appropriate temperature but the variety in the menu was 

poor. Food handlers demonstrated a moderate level on average of menu execution 

practices as 44.4 percent of the factors and actions that were observed on food 

handler’s practices were correct and 55.6 percent were regarded as incorrect. It was 

observed that in none of the supermarket kitchens food handlers complied with 

specified cooking techniques and cutting specifications  

 

4.2.2.3 Practices during the distribution of meals 

 

Factors and actions observed and discussed in Figure 4.7 were on practices of food 

handlers during food distribution that contribute towards preventing food waste. 

Holding temperatures in the steam and salad buffets were adhered to by all food 

handlers in the three supermarkets, as well as the correct use of standardised food 

service utensils during food distribution of meals. In two of the supermarkets, namely 

B and C, food displays were piled up with a lot of food; only one supermarket 

(supermarket A) monitored the level of food displays and refilled with reserved fresh 

food as they go. The level of service demonstrated by food handlers for all three 

supermarkets was good as customers were served with agility and speed. Only two of 

the supermarkets’ (B and C) food handlers were observed to use food garnishes for 
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food presentation, while supermarket A’s food handlers did not make use of food 

garnishes. Therefore, overall food display looked attractive for the two supermarket (B 

and C) and supermarket A’s overall food display did not look attractive as it was lacking 

food garnishes. Smith, White-McNeil and Ali (2020:24) findings also confirm that 

serving food at the correct temperature, good food taste, serving fresh food, healthy 

food and the overall appearance of food, has a significant impact on quality food and 

customer satisfaction. This implies that improper practices during the distribution of 

meals can contribute to food waste, such as failing to monitor the level of food 

displayed can result in too much excess food that ends up being discarded and the 

lack of food garnishes in food presentation can lead to food waste as food would be 

unappealing to the eyes of customers. Food handlers indicated good levels of 

practices regarding food waste on practices during the distribution of meals as 83.4% 

of the factors and actions that were observed on food handler’s practices or actions 

were correct and 16.6% were regarded as incorrect.  

 

   

Figure 4.7 Practices during the distribution of meals, factors and actions that 

contribute towards food waste 
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4.2.2.4 Waste management plan 

 

Factors that contribute to food waste regarding the waste management plan were 

observed, as indicated in Figure 4.8. It was observed that food handlers in 

supermarkets A and B used different bins to dispose different types of waste, only in 

supermarket C was it observed that the food handlers did not use separate bins. There 

were no separate bins to dispose organic and non-organic food waste in all 

supermarket kitchens. In supermarkets A and B, food handlers were observed closing 

the bin after use and all bins had lids, however, supermarket C did not have lids and 

used plastics bags and container crates to dispose food waste. The results suggested 

that there is lack of knowledge on waste separation, which is one of the practices that 

enables food recycling in waste management. Therefore, the lack of proper waste 

management planning contributes to food waste. On average, 46.7% of the factors 

and actions that were observed on food handler’s practices or action were correct and 

53.3% were lacking on waste management planning in supermarket kitchens.  

 

 

Figure 4.8 Waste management plan, factors and actions that contribute 

towards food waste 

 

The results further revealed that there was a significant amount of food waste in the 

bins identified and there seemed to be no waste management plan implemented in all 

the food service units, as indicated in Figures 4.9 and 4.10. Derqui et al. (2017:439) 
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also found related results where there was very low awareness of the amount of waste 

produced but after the researcher revealed the results to the participants, the 

personnel were willing to implement initiatives to manage food waste. Furthermore, 

Sucheran and Olanrewaju (2021:65) study found that there is a lack of time for food 

waste management and tracking in food services, lack of financial resources to 

implement such programs, lack of skills and lack of interest and willingness of 

employees to change. It was also found that organic food waste management was not 

practised and no current waste management plan implemented and there was no 

collaboration with organic waste recycling companies. This is also evident in the 

current study’s findings on the lack of waste sorting and disposal of organic and non-

organic food as evident in figure 4.8. 

 

 

Figure 4.9 The amount of food waste disposed  
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Figure 4.10 Food waste area  

 

4.2.2.5 Practices during storage and in the inventory control  

 

In Figure 4.11, practices during storage and in the inventory were observed. None of 

the food items were labelled/dated in the refrigerator by the food handlers in all the 

supermarket kitchens, however, potentially hazardous foods such as uncooked meat 

and poultry were observed to be stored separately from other foods in all 

supermarkets. Food in the refrigerator/freezer in the majority of the supermarkets (B 

and C supermarket were covered but the shelves in other supermarkets (A) did not 

allow the air circulation as food handlers stacked too much food in each shelf. No 

cleaning schedule for the storage areas in any of the kitchens could be identified during 

the observation. It is possible that food waste can be generated from the storage stage 

due to failing to adhere to all storage and inventory control rules. The lack of food 

labelling may contribute to food waste as there can be food spoilage or food reaching 

the expiry date without being noticed in the storage. Pests and food contamination are 

the results of improper food storage procedures. Storage and inventory control 
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findings are similar to Sucheran and Olanrewaju (2021:64) who discovered that the 

majority (91%) of foodservice units had correct storage control to avoid food spoilage, 

such as the application of FIFO, ensuring deliveries are well checked and free from 

contamination, however, some of the supermarket’s shelves were overloaded with 

stock, which does not allow efficient air circulation. The factors and actions that were 

observed on food handler’s practices (41.7%) were correct and the majority (53.3%) 

of practices were lacking on the storage and in the inventory control regarding food 

waste.  

 

 

 

Figure 4.11 Practices during storage and in the inventory control as factors and 

actions that contribute towards food waste 

 

4.2.2.6 Food handling practices  

 

The factors and actions that were demonstrated for food handling as practiced by food 

handlers were observed. As indicated in Figure 4.12, food handling practices and the 

personal hygiene of food handlers were identified to be correct during the observation. 
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Nonetheless, none of the food handlers used gloves when touching ready-to-eat food 

such as sandwiches, however, they frequently washed their hands and no frequent 

touching of nose, ears, face and mouth while handling food was observed. Food 

handlers were not wearing any jewellery and kept their hair tied back and wore head 

net/caps in all supermarkets. It can be seen that good food handling practices results 

for the current study were positive, the observed results may have been strengthened 

by the newly introduced COVID-19 regulations.  

 

 

Figure 4.12 Food handling practices.  

 

The results implied good practice on proper food handling practices by the food 

handlers in the supermarket kitchens in Soweto. These results are in contradiction to 

Geppert et al. (2019:206) who found that wiping dirty hands with tea towels during 

food preparation was the most common mistake, followed by not washing hands after 

coughing, sneezing, wiping the nose or sweat or touching their hair and eyes.  
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4.2.2.7 Working conditions  

 

The results about the working conditions of food handlers are presented in Figure 4.13. 

It was observed that all food handlers wore their full and clean PPE in all supermarkets. 

The availability of PPE and wearing full and clean PPE contributes to preventing 

accidents. Kabir (2019:4) states that commercial kitchens are the occupational group 

with a high risk of injuries in the kitchen, such as handling hot oil and cooking vessels, 

which are dangerous. Therefore, being aware of such hazards in the kitchen, it is 

important that the correct protective clothing and equipment are used. Food handlers 

indicated good knowledge of ensuring their safety within the workplace, which reduces 

the risk of accidents from any kitchen hazards as kitchen accidents can lead to food 

wastage such the loss of food from slippery wet floor if safety boots are not worn.  

 

 

Figure 4.13 Working conditions as factors and actions that contribute towards 

food waste 

 

In summary, the observation results revealed poor practices regarding food waste on 

menu planning. There were no visible standardised recipes for all supermarket 

kitchens as a guide for all the food preparation, as a menu is the backbone of every 

foodservice unit, which guides all its planning, including minimising food waste. The 
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menu informs all decision made in the foodservice unit. It was also observed that food 

handlers were lacking some of the factors regarding proper practices on menu 

execution, which may contribute to food waste. The level of practices during the 

distribution of meals was good. Some of the practices observed regarding food waste 

management plans were unsatisfactory. The observation found that the majority of the 

good practices were lacking on the storage and in the inventory control. There were 

good practices on proper food handling. Food handlers indicated good practices on 

ensuring their safety within the workplace.  

 

The results of the current food waste prevention practices of food handlers in 

supermarkets  revealed the necessity to develop food handler guidelines for food 

waste and green practice tailored for food handlers in super market kitchen. This is 

coupled with that from the commencement of this study until submission for 

examination there were no food waste guidelines in South Africa. Therefore the 

development of guidelines for food waste prevention and green practices for 

supermarket food handlers is presented in the following section.    

 

4.3  DEVELOPMENT OF GUIDELINES FOR FOOD WASTE AND GREEN 

PRACTICES FOR SUPERMARKET FOOD HANDLERS 

The steps in the development of guidelines for food handlers in supermarket kitchens 

based on the findings of the study were adapted from the Shekelle, Woolf, Eccles & 

Grimshaw (1999) guide that gives detailed steps on the development of guidelines. 

The results of this current study revealed poor practices regarding food waste in menu 

planning. There were no visible standardised recipes for all supermarket kitchens as 

a guide for food preparation, as a menu is the backbone of every food service unit, 

which guides all the planning, including minimising food waste. Therefore, it was 

evident that guidelines on practices for preventing food waste should be based on 

menu planning. Each step is discussed below. 

Step 1: Identifying and refining the subject area of a guideline 

The first step entails prioritizing the topic and refining the subject area, which involves 

identifying the topic and the focus area for the guidelines to be developed. Refining 
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the subject area involves narrowing the scope of the guidelines. For this study, the 

guidelines on menu planning as food waste preventing practices for food handlers in 

supermarkets were identified as necessary from the results coupled with the lack of 

literature on food waste in supermarkets as reviewed by the researcher as these 

guidelines as the basis.  

Step 2: Guidelines development groups  

Gathering the experts and the project team members is the second step in the 

development of the guideline. The development process requires different roles. 

Group members participate as individuals working in their field. Their role is to 

contribute recommendations based on their areas of expertise. Supervisors, who are 

experts in the field of Food and Beverage Management, were involved in this study to 

provide guidance. The researcher further reviewed the literature to gather data. Future 

research studies can work with different experts other than supervisors. 

Step 3: Identifying and assessing the evidence 

This step entails identifying and assessing the systematic review of the guideline. This 

is when the experts assess the applicability of the guidelines. The purpose of a 

systematic review is to collect all available evidence, assess its potential applicability 

to the participants under consideration, inspect the evidence for susceptibility, and 

extract and summarise the findings. The guideline assessment and evidence process 

were not done in this study. Assessing the applicability of the food waste guidelines is 

another topic for future research on food waste in supermarket kitchens. 

The third step entails gathering evidence to determine whether a suitable, recent 

systematic review has already been published. The process includes various 

strategies for determining whether the same guidelines have previously been 

published and validating them. A similar process was done by the researcher to check 

if there were no existing food waste guidelines for food handlers in supermarket 

kitchens in South Africa. There were no published guidelines found that had been 

published for food handlers on menu planning as food waste preventing practice in 

supermarket kitchens in South Africa. 
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Step 5: Translating assessment evidence into a practice guideline 

At this stage, the factors that contribute to the process of deriving expert 

recommendations are considered. The next step is to decide how to collect and assess 

expert opinion after deciding what role expert opinion will play. As previously stated, 

the guideline assessment process was not considered in this study. However, the 

literature used to develop the guidelines was from validated and applicable guidelines 

in food service units to manage food waste. 

Step 6: Reviewing and updating guidelines 

Guidelines should be subjected to outside evaluation to ensure the applicability, clarity, 

and validity of the content.  The external reviewers should come from three different 

backgrounds: those with knowledge of the subject matter of the field, who can review 

it to ensure that the guideline literature review is comprehensive; those with knowledge 

of systematic reviews, guideline development, or both, who can review the process 

used to develop the guideline; and potential users of the guideline, who can assess its 

value. For this study, future research studies can further review and update guidelines 

as well as involve the food handlers and external experts to verify the guidelines’ 

completeness.   

The developed guidelines are presented in Annexure I. The guideline covers factors, 

which include careful menu planning, proper food storage and inventory control, 

proper food preparation, cooking methods, techniques, time and temperature control, 

proper practices during the distribution of meals, personal hygiene guidelines for 

employees, guidelines for ensuring food safety, green practices and proper food waste 

management plans, which were deemed necessary to guide the food handlers in 

reducing food waste within the supermarket kitchen 

 

4.4 CONCLUSION 

 

To conclude this chapter, it is evident that the supermarket food handlers may not be 

aware of the importance of a menu as a communication tool, which has a major 

influence on all the aspects of the foodservice unit. For a menu to be planned and 
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executed properly, the knowledge on customer profiles is the first aspect that should 

be known and understood by the management and also by the food handlers to reduce 

food waste. The insufficient knowledge about the profile of the customers by the food 

handlers may influence the generation of food waste in foodservice kitchens, including 

supermarkets. The factors such as knowledge on food storage and food preparation 

also influence the generation of food waste. It was also revealed that the knowledge 

and application of green practices are important in food waste management, which 

includes waste separation, different methods of managing food waste and the 

monitoring of the frequently wasted food according to the types of food categories. 

Lastly, actions and factors, which include menu planning and execution, practices 

during food distribution, waste management plan, food handling practices and working 

conditions have an influence on food waste.  
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5  
CONCLUSION AND RECOMMENDATIONS 

 

 

5.1 INTRODUCTION 

 

This chapter presents the conclusion and recommendations firstly providing summary 

of the study results. This will be followed by the conclusion, value of the study and 

recommendations for supermarket kitchens on food waste management for further 

research. Limitations of the study are outlined. 

 

The main purpose of this study was to determine the knowledge on food waste and 

waste prevention practices of food handlers in supermarket kitchens on food waste. 

The sub-objectives were: 

 

• To determine the level of food handlers’ knowledge on food waste using a food 

handler’s questionnaire. 

• To determine practices of food handlers on food waste by using an observation 

checklist.  

 

5.2 SUMMARY OF THE RESULTS 

 

Chapter 4 presented a comprehensive discussion of the study's findings. The 

summary of the results for the food waste knowledge and practices of food handlers 

in supermarket kitchens in Soweto is presented in this section.  

 

5.2.1 Food handlers’ knowledge on food waste  

 

5.2.1.1 Demographic profile 

 

The participants’ demographic profiles revealed that the majority of food handlers’ 

were females above 30 years of age with more than three years at work and secondary 

school level of education. The majority had job descriptions but most food handlers 
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had no technical expertise to perform their jobs. Some of the food handlers had 

attended practical and theoretical training, however, there was a notable amount who 

had not attended the training.  

 

5.2.1.2 Knowledge about profile of the customers  

 

Food handlers’ knowledge about the customer profiles were inconsistent. The 

knowledge about the major customers was good, however, there was a percentage of 

food handlers that did not know the estimated number of customers per day and 

gender distribution. The majority knew the food habits and preferences of the 

customers but the knowledge about the customer’s age range was average. There 

was inadequate knowledge on the education level of the customers, socioeconomic 

status, physical activities and religion of the most customers (Tables 4.2 and 4.3).  

 

5.2.1.3 Knowledge about food waste 

 

With regards to general knowledge about food waste (Table 4.5), the majority of food 

handlers knew the implication of food waste on the environment, economy and food 

security. Despite the notable amount of those that had never been taught, attended 

training and were informed about food waste reduction before, the majority indicated 

that being environmentally conscious is part of their daily life and felt that they are 

responsible for preventing food waste. Although most food handlers knew that careful 

menu planning contributes towards preventing food waste, there was a group that did 

not know the impact of careful menu planning on food waste.  

 

From food storage findings (Table 4.7), there were very few food handlers who 

indicated to have insufficient knowledge on proper food storage, such as storing 

different food in separate sections to avoid cross contamination, storing procedures 

for high-risk and raw foods, proper food temperature storage and FIFO principle. But 

the knowledge regarding food date labelling reflected inadequate knowledge on 

whether the food that has reached sell by date should be thrown away or not, as 

responses were inconsistent. Regarding findings on storage and inventory control 
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practices, it can be concluded that even though potentially hazardous foods such as 

uncooked meat and poultry were properly stored separately from other foods, there 

were still unsatisfactory results since stored food items were not labelled/ dated. The 

majority of storage facilities were overloaded, which prevents air circulation and none 

of the cleaning schedules were identified in the storage.  

 

The food preparation findings (Table 4.9) revealed that there was a remarkable group 

of food handlers that indicated a lack of knowledge on the factors that contribute to 

food waste in the food preparation stage, such as knowing the estimated number of 

customers when preparing food, use of leftover quality food for the preparation of other 

meals, avoid displaying piles of food in the food display to attract customers and the 

use of food garnishes for food presentation. Nevertheless, the majority of food 

handlers indicated to know the practices and cooking methods that reduce food waste 

such as avoiding to peel all vegetable skin before cooking and using different cooking 

methods. The majority also knew the importance of using a standardised recipe when 

preparing food, however, that was contradictory with the findings revealed during the 

observations, as none of the standardised recipes were identified during food 

preparation. There was no link between the knowledge and actual practice.  

 

5.2.1.4 Knowledge about green practices 

 

Thus, managers should encourage co-created green ideas by organising 

brainstorming sessions as well as appointing champions to share good and feasible 

green practices. Food handlers need training about green practices as indicated in 

Table 4.11 on food waste based on the knowledge about green practices findings. 

There was a notable group of food handlers that had a lack of knowledge about green 

practices/ eco-friendly practices, food waste recycling methods and prevention of food 

waste through green practices. The majority revealed that they were not even 

confident that their company had initiated green practices on food waste to protect the 

environment. This was confirmed by the findings on the level of knowledge regarding 

waste separation (Figure 4.1). The majority lacked knowledge on recyclable food 

waste and did not know the difference between types of waste bins, even though the 
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majority indicated to know waste separation and the difference between dry and wet 

waste. This indicates that in reality there was no food waste management in place. 

Based on the findings, it is clear that food handlers’ training about food waste 

knowledge and green practices is vital. Establishments need to prepare their staff to 

meet organisational objectives, which lead to productivity through fragments of training 

and continuous supervision. 

 

Considering the responses of food handlers regarding the method used to manage 

food waste in the supermarkets (Figure 4.2), disposal is the main method used to 

manage food waste, none of the supermarkets participated in any composting 

programmes. There were minority of the supermarkets that at least donate food to 

sharing schemes and to food charities. It was also found that the majority of food waste 

is from fruits and vegetables, bread and cooked food (Figure 4.3 and 4.4).  

 

5.2.2 Food handlers’ food waste prevention practices   

 

5.2.2.1 Menu planning 

 

The majority of menu planning factors (Figure 4.5) that were observed were 

unsatisfactory, such as the unavailability of standardised recipes, which is the core 

aspect in the foodservice unit and were not identified during food preparation as 

aforementioned. Most of the meals planned did not show pleasing food texture 

combinations.  

 

5.2.2.2 Menu execution 

 

Menu execution observation (Figure 4.6) also indicated the improper use of separate 

colour-coded chopping boards to avoid cross contamination. Notwithstanding that 

colour-coded chopping boards were designed to avoid cross contamination and given 

the fact that food spoilage and food-borne diseases have been linked to poor food 

preparation, therefore, colour-coded chopping boards were introduced. Also, there 

were limited techniques applied to prepare different foods. This might be due to the 
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insufficient resources identified for a varied menu, which was the unavailability of 

equipment to utilise different cooking methods in other supermarkets  

 

5.2.2.3 Practices during the distribution of meals 

 

The practices during the distribution of meals (Figure 4.7) revealed that the majority 

of supermarkets had deli food displays piled up with a lot of food and in one of the 

supermarkets there was a lack of garnishes for food presentation and unsatisfactory 

overall food display. 

 

5.2.2.4 Waste management plan 

 

There was a lack of waste management plans in the supermarkets as indicated in 

Figure 4.8. Considering that there were no separate waste bins to dispose of different 

types of waste in some sections of the kitchens, some bins had no lids to prevent the 

attraction of flies; there was a significant amount of waste disposed of, in all the 

kitchens observed. None of the waste management practices were identified during 

the observations, such as labelled, separate waste bins in each section of the kitchen, 

separate organic food waste bins or separate wet and dry waste bins. 

 

5.2.2.5 Food handling practices 

 

Food handlers adhered to proper food handling practices (Figures 4.11 and 4.12) 

such as washing hands thoroughly and frequently, avoiding touching of nose, ears, 

face and mouth while handling food, making use of hair net/ caps before handling 

food, keeping hair tied back before wearing a head net/ cap and none of the food 

handlers were identified wearing any jewellery during food handling. It is critical to 

adhere to proper food handling practices which can ultimately minimise food waste. 
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5.2.2.6 Working conditions 

 

With regards to working conditions (Figure 4.13), factors and actions such as the 

availability of staff PPE were identified as well as a safe work environment.  

 

5.3  CONCLUSION 

 

When kitchen food handlers without former training on food waste management are 

hired, there is a high probability to produce unavoidable waste; the challenge is that 

education and training programmes are not always possible due to the operational 

pressures of the hospitality industry. Therefore, the researcher suggests continuous 

training. The use of standardised recipes is vital as it decreases the amount of food 

wasted during food preparation and production because it minimises production 

errors. Thus, it can be concluded that food handlers’ level of knowledge findings on 

food waste did not reflect the findings revealed by observations during food 

production.  

 

The insufficient knowledge on green practices might be associated with the lack of 

training. This was confirmed by the majority of respondents indicating a need for 

training on green practices and a low percentage indicating they are not confident that 

their company has initiated green food waste practices to protect the environment. 

Given that food handlers indicated positive knowledge regarding waste separation but 

did not implement what they know, indicated a gap. This might be due to the lack of 

responsibility or lack of motivation. This study demonstrated that even if participants 

were knowledgeable, future food waste training should focus not only on knowledge 

but also on why the practice should change. It was evident in this study that menu 

planning is the driver of any foodservice establishment and a lack of proper menu 

planning and execution can highly affect the generation of food waste.  

 

It can be concluded that the sub-objectives and main objective of this study have been 

obtained. The level of food handlers’ knowledge and the practices of food handlers 

on food waste has been determined.  
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5.4  VALUE OF THE STUDY 

 

• The study’s findings were used to develop the guidelines discussed in 4.3  

(Annexure I) and can be used as a basis for understanding the knowledge and 

practices for food handlers in supermarket kitchens regarding food waste, 

particularly in the hospitality area, which is reluctant to co-operate with scientific 

bodies. Additionally, for SA, the findings contribute to knowledge on understanding 

the current food waste in supermarket kitchens, which can be applied to evaluate 

and meet the universal call to achieve target 12.3, which calls for halving global 

food waste and loss per capita at retail and consumer levels along production and 

supply chains by the year 2030 as the target of part of a set of 17 SDGs.  

• This study provides food handlers with guidelines that could be a contributing factor 

to food waste reduction in the foodservice industry. The guidelines might be 

adopted in the supermarkets’ food waste reduction in future, to overcome the 

accelerating problem of limited landfill space and deteriorating environment due to 

current waste disposal practices in South Africa. 

• The study contributed to the literature on food waste in supermarkets, through 

recommendations of actual knowledge and practices on food waste.  

 

5.5  RECOMMENDATIONS 

 

• The developed guidelines for food handlers need to be tested and 

implemented for further studies  

• The attitude concept in the theoretical framework of this study was not 

addressed further studies should incorporate the attitude concept.   

• For the data collection the checklist used indicated only presence or absence 

and did not indicate anything about the context in which the observations were 

conducted. The researcher recommends a checklist with space to record 

additional comments.  

• There is a need for training on food waste for food handlers, as the results of 

this study indicated that the food handlers did not undergo training in the last 
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six months. Information sheets such as standardized menus can be displayed 

in Foodservice units constantly reminding food handlers of what is expected. 

These information sheets needs to be changed regularly to avoid boredom and 

food handlers getting used to images resulting in ignorance. 

• Food handlers are the primary drivers in food waste reduction in foodservice 

kitchens, thus they should be at the forefront in the development of food waste 

policies and be deep-rooted in a food waste sustainability culture through 

regular monitoring and training.  

• Review food safety law requirements by considering the implementation of the 

Samaritan law, which protects people and organisations who donate food in 

good faith from civil or criminal liability due to the age, packaging, or condition 

of wholesome foods or grocery products donated to non-profit organisations. 

• Collaborate with non-governmental organisations (NGOs) to donate prepared 

food surplus and for organic food waste recycling.  

• Explore the best way to implement the reduce, reuse and recycle (3Rs) 

principle. 

• The basic understanding of knowledge and practices on food waste of 

supermarket kitchen food handlers has been established by this study. 

Therefore the gap between the industry and the scientific body needs to be 

addressed. 

 

5.6 LIMITATIONS OF THE STUDY  

 

• The current study only focused on a quantitative approach. Future studies could 

employ mixed (quantitative and qualitative) approaches to determine food 

handlers’ knowledge. A qualitative approach might allow food handlers to 

express the reasons behind their level of knowledge and practices regarding 

food waste in supermarket kitchens.  

• The researcher faced some difficulties with the study’s progress and data 

collection of face to face and observations due to change of management who 

gave permission to conduct the study in supermarkets and lockdown restriction, 
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which led to delays in the completion of the study. For future studies, video 

recording used for security aspects can be used to analysis the observations.  

• The observation checklist design for the current study had limited rating scales 

of yes or no to measure participants’ behaviour. Future research can include 

more options and additional comments. 

• The busy nature of the targeted foodservice establishments, obtaining 

permission and access difficulties limited the number of participants in the 

study.   

 



 

166 
 

REFERENCES 

ABDULLAH, N., YUSOF, N., GANI, A., MOHAMMAD, M. & ISHAK.N. 2018. 

Assessing the knowledge, attitude and practice among food handler towards 

effective waste management system in Bandar PuncakAlam, Selangor, Malaysia. 

International Journal of Latest Research in Humanities and Social Science 

(IJLRHSS), 1(9):10-15, September.  

ABABIO, P. & ADI, D. 2012. Evaluating food hygiene awareness and practices of 

food handlers in the Kumusi metropolis. International journal of food safety, 12(2):35-

43, February.  

AHMED, M. 2018. The operation of food production in Egyptian university hospitals. 

International journal of hospitality & tourism, 11(6):47-59, June.  

ALQURASH, N., PRIYADARSHINI, A. & JAISWAL, A. 2019. Evaluating food safety 

knowledge and practices among foodservice staff in AI Madinah hospitals, Saudi 

Arabia. Safety journal, 5(1):1-16, January.  

ALVI, H. 2016. A manual for selecting sampling techniques in research. [Online]. 

Available at: https://mpra.ub.uni-muenchen.de/70218/1/MPRA_paper_70218.pdf. 

Accessed: 14/05/2019. 

ALWAYS FOOD SAFE. 2018. Food storage & safety procedures every food handler 

should know. [Online]. Available at: https://alwaysfoodsafe.com/en/correct-storage-

proceedures. Accessed: 01/07/2021.  

ANNUAL REVIEW OF ENVIRONMENT AND RESOURCES. 2019. Food loss and 

waste: measurement, drivers, and solutions. [Online]. Available at: 

https://www.annualreviews.org/doi/pdf/10.1146/annurev-environ-101718-033228. 

Accessed 02/05/2020A. Accessed: 11/5/2020.  

ANU, B & MANORSELVI, A. 2021. Influence of service quality in restaurants and its 

impact on customer satisfaction. International journal of management, 12(3):1112-

1117, March.  

https://alwaysfoodsafe.com/en/correct-storage-proceedures
https://alwaysfoodsafe.com/en/correct-storage-proceedures


   

 

167 
 

ASCHEMANN-WITZEL, J., DE HOOGE, I., AMANI, P., BECH-LARSEN, T. & 

OOSTINDJER, M. 2015. Consumer-related food waste: causes and potential for 

action. Sustainability journal, 6457-6477, June. 

ASCHEMANN-WITZELILONA, J., HOOGE, I., NORMANN, H., BLOSSLE, R., 

GRONHOJ, A. & OOSTINDJER, M. 2017. Key characteristics and success factors of 

supply chain initiatives tackling consumer-related food waste: a multiple case study. 

Journal of cleaner production, 155(11):33-45, November.  

ASMAWI, U., NOREHAN, A., SALIKINI, K., ROSDI, N., MUNIR, N., BASRI, N., 

SELEMAT, M. & NOR, N. 2018. An assessment of knowledge, attitude, practices in 

food safety among food handlers engaged in food courts. Journal of nutrition and 

food science, 6(2):346-353, February.  

ASSOCIATION OF WHISTLER AREA RESIDENTS FOR THE ENVIRONMENT 

[AWARE] (2016). A solutions guide: Recycling and reducing food waste in 

commercial properties. [Online]. Available at: https://www.awarewhistler.org/wp-

content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-

Food-Waste.pdf?x69092. Accessed: 09/11/2021.  

ATIA, M. & ABDELGAWAD, A. 2018. Receiving and storing foods: the procedures 

followed in the Central restaurants at University Dormitories. Minia journal of tourism 

and hospitality research, 1(12):1-26, December.  

AUSTRALIAN INSTITUTE OF FOOD SAFETY. 2021. 10 ways to reduce food waste 

in restaurants. [Online]. Available at: https://www.foodsafety.com.au/blog/10-ways-

reduce-food-waste-restaurantsn. Accessed: 21 November.  

BABU, S. 2014. Psychology for nurses. 2nd ed. Reed Elsevier India private limited: 

India.  

BAGDARE, S. & JAIN, R. 2013. Measuring retail customer experience. International 

journal of retail & distribution management, 41(10),790-804.  

https://www.awarewhistler.org/wp-content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-Food-Waste.pdf?x69092
https://www.awarewhistler.org/wp-content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-Food-Waste.pdf?x69092
https://www.awarewhistler.org/wp-content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-Food-Waste.pdf?x69092
https://www.foodsafety.com.au/blog/10-ways-reduce-food-waste-restaurantsn
https://www.foodsafety.com.au/blog/10-ways-reduce-food-waste-restaurantsn


   

 

168 
 

BALUKA, S., MILLER, R. & KANEENE, B. 2015. Hygiene practices and food 

contamination in managed foodservice facilities in Uganda. African journal of food 

science, 9(1):31-42, January.  

BANKS, C. 2018. Food Waste Digestion Systems. [Online]. Available at: 

https://task37.ieabioenergy.com/files/daten-redaktion/download/publications/ 

Workshops/2018-SEAT-IEA-Task37Workshop/11.20-11.35_Charles%20Banks.pdf. 

Accessed: 30/08/2021. 

BARKLEY, R. 2011. Deficits in executive functioning scale (BDEFS). The Guilford 

Press: U.S.A.  

BAUL, T., SARKER, A. & NATH, T. 2021. Restaurants’ waste in Chittagong city, 

Bangladesh: current management, awareness on environmental hazard and 

perception towards potential uses. Journal of cleaner production, 292(4):1-9, April.  

BEATA, S. & PATO, G. 2017. Formal options for job descriptions: theory meets 

practice. Journal of management development, 36(8):1008-1038, August.  

BENTLEY, M., BOOT, T., GITTELSON, J. & STALLINGS, R. 1994. The use of 

structured observations in the study of health behavior. [Online]. Available at: 

https://www.google.com/url?sa-t&source=web&rct=j&url=https://www.ircwash.org/ 

site/ default/files/Bentley-1994-Use.pdf&ved=2ahUKEwiR9JGk9KjyAhWWh_ 

0HHYbA84QFn0ECAQQAQ&usg=AOvVaww3kpMHQmzrSvgK07lpBv. Accessed: 

11/08/2021.  

BERSCHEID, E. & REGAN, P. 2016. The psychology of interpersonal relationship. 

New York: Routledge.  

BETZ, A., BUCHLI, J., GÖBEL, C. & MÜLLER, C. 2015. Food waste in the Swiss 

foodservice industry – Magnitude and potential for reduction. Journal of waste 

management, 35(1):218-226, January.  

BHAT, A. 2018. Descriptive research. [Online]. Available at: 

https://www.questionpro.com/blog/descriptive-research/.Accessed: 07/05/2019: 

01/07/2020. 

https://task37.ieabioenergy.com/files/daten-redaktion/download/publications/%20Workshops/2018-SEAT-IEA-Task37Workshop/11.20-11.35_Charles%20Banks.pdf
https://task37.ieabioenergy.com/files/daten-redaktion/download/publications/%20Workshops/2018-SEAT-IEA-Task37Workshop/11.20-11.35_Charles%20Banks.pdf
https://www.google.com/url?sa-t&source=web&rct=j&url=https://www.ircwash.org/%20site/%20default/files/Bentley-1994-Use.pdf&ved=2ahUKEwiR9JGk9KjyAhWWh_%200HHYbA84QFn0ECAQQAQ&usg=AOvVaww3kpMHQmzrSvgK07lpBv
https://www.google.com/url?sa-t&source=web&rct=j&url=https://www.ircwash.org/%20site/%20default/files/Bentley-1994-Use.pdf&ved=2ahUKEwiR9JGk9KjyAhWWh_%200HHYbA84QFn0ECAQQAQ&usg=AOvVaww3kpMHQmzrSvgK07lpBv
https://www.google.com/url?sa-t&source=web&rct=j&url=https://www.ircwash.org/%20site/%20default/files/Bentley-1994-Use.pdf&ved=2ahUKEwiR9JGk9KjyAhWWh_%200HHYbA84QFn0ECAQQAQ&usg=AOvVaww3kpMHQmzrSvgK07lpBv


   

 

169 
 

BHAWNA, N. & GOBIND, N. 2015. Research Methodology and Approaches. Journal 

of research & method in education, 5(3): 48-51, March.  

BILSKA, B., TOMASZEWSKA, M. & KRAJEWSKA, D. 2018. Managing the risk of 

food waste in foodservice establishments. Sustainability journal, 12(5):1-18, May.  

BONANNO, A. & BUSCH, L. 2015. Handbook of the international political economy 

of agriculture and food. Edward Elgar Publishers: Michigan.  

BRANCOLI, P., ROUSTA, K. & BOLTON, K. 2016. Life cycle assessment of 

supermarket food waste. Journal of resources, conservation and recycling, 

118(3):39-46, March.  

BRITISH COLOMBIA [BC] COOK ARTICULATION COMMITTEE. 2015a. Basic 

kitchen and foodservice management. [Online]. Available at: 

https://opentextbc.ca/basickitchenandfoodservicemanagement/. Accessed: 

23/06/2021.  

BRITISH COLOMBIA [BC] COOK ARTICULATION COMMITTEE. 2015b. Food 

safety, sanitation, and personal hygiene. [Online]. Available at: 

https://opentextbc.ca/foodsafety/. Accessed: 07/07/2021.  

BRITISH COLOMBIA [BC] COOK ARTICULATION COMMITTEE. 2015c. Workplace 

safety in the foodservice industry. [Online]. Available at: 

https://opentextbc.ca/workplacesafety/front-matter/introduction/. Accessed: 

07/07/2021. 

BROWN, A. 2014. Understanding food principles and preparation. 5th ed. United 

State of America: Cengage learning.  

BRYMAN, A & CRAMER, D. 2005. Quantitative data analysis with SSPSS 12 and 

13. New York: Routledge. 

CALMFORS, F & OMAR, R. 2019. A study on how conversion can reduce in-store 

food waste in Swedish supermarkets. [Online]. Available at: https://www.diva-

portal.org/smash/get/diva2:1319904/FULLTEXT01.pdf. Accessed: 04/05/2020.  

https://opentextbc.ca/basickitchenandfoodservicemanagement/
https://opentextbc.ca/foodsafety/
https://opentextbc.ca/workplacesafety/front-matter/introduction/
https://www.diva-portal.org/smash/get/diva2:1319904/FULLTEXT01.pdf
https://www.diva-portal.org/smash/get/diva2:1319904/FULLTEXT01.pdf


   

 

170 
 

CALVO-PORRAL, C., MEDIN, A. & LOSADA-LOPEZ, C. 2017. Can marketing help 

in tackling food waste? Proposals in developed countries. Journal of food products 

marketing, 23(1):42-60, January.  

CAMILLERI, M. 2021. Sustainable production and consumption of food. Mise-en-

place circular economy policies and waste management practices in tourism cities. 

Sustainability, 13(9):1-13, September.  

CANT, C., STRYDOM, C., JOOSTE, P. & du PLESSIS, J. 2009. Marketing 

management. 5th ed. Juta and company Ltd: Cape Town.  

CARINO, S., COLLINS, J., MALEKPOUR, S. & POTER, J. 2021. Environmentally 

sustainable hospital foodservices: drawing on staff perspectives to guide change. 

Sustainable production and consumption journal, 25(1):152-161, January.  

CATERING WHOLESALERS. 2019. Hot & cold displays: how to keep food safe and 

boost sales. [Online]. Available at: 

https://www.cateringwholesalers.com/blog/2019/11/28/hot-cold-displays-how-to-

keep-food-safe-and-boost-sales/. Accessed: 29/06/2021.  

CHALAK, A., ABOU-DAHER, C. & ABIAD, M. 2018. Generation of food waste in the 

hospitality and food retail and wholesale sectors: lessons from developed 

economies. Journal of food security, 10(9):1279-1290, September.  

CHAN, E. & HON, A. 2020. Application of extended theory of planned behavior 

model to ecological behavior intentions in the food and beverage service industry. 

Journal of foodservice business research, 23(2):169-191, February.  

CHARALAMPOPOLOU, N. 2016. Founder of the UK, charity feedback, talks about 

its partnership with Tesco. [Online]. Available at: 

https://www.reutersevents.com/sustainability/ngo-voices-we-need-more-companies-

join-food-waste-battle. Accessed: 16/09/2020.  

CHERRY, K. 2018. Sample types and errors in research. [Online]. Available at: 

https://www.verywellmind.com/what-is-a-sample-2795877. Accessed: 14/05/2019. 

https://www.cateringwholesalers.com/blog/2019/11/28/hot-cold-displays-how-to-keep-food-safe-and-boost-sales/
https://www.cateringwholesalers.com/blog/2019/11/28/hot-cold-displays-how-to-keep-food-safe-and-boost-sales/
https://www.reutersevents.com/sustainability/ngo-voices-we-need-more-companies-join-food-waste-battle
https://www.reutersevents.com/sustainability/ngo-voices-we-need-more-companies-join-food-waste-battle


   

 

171 
 

CHOK, N. 2010. Pearson’s versus Spearman’s and Kendall’s correlation coefficients 

for continuous data. [Online]. Available at: 

http://dscholarship.pitt.edu/8056/1/Chokns_etd2010.pdf. Accessed: 26/08/2019. 

CICATIELLO, C., FRANCO, S., PANCINO, B. & BLASI, E. 2016. The value of food 

waste: An exploratory study on retailing. Journal of retailing and consumer science, 

30(5):96-104, May.  

CICATIELLO, C., FRANCO, S., PANCINO, B., BLAS, E. & FALASCONI, L. 2017. 

The dark side of retail food waste: evidence from in-store data. Resources, 

conservation & recycling, 125(10):273-281. October.  

CITY OF JOHANNESBURG. 2020. Joburg demographics and key socio-economic 

indicators. [Online]. Available at: https://www.joburg.org.za. Accessed: 12/08/2021.  

CLOWES, A., HANSON, C. & SWANNEL, R. 2019. The business case for reducing 

food loss and waste: restaurants. [Online]. Available at: 

https://ec.europa.eu.food/document/dowmload/a618c602e-45c4-b35d-

b823e7502bbb_en. Accessed: 01/01/2022.  

CONSUMER GOODS COUNCIL OF SOUTH AFRICA [CGCSA]. 2019. Food waste 

April dialogue report. [Online]. Available at: https://www.cgcsa.co.za/wp-

content/uploads/2019/05/Food-Waste-Dialogue-Report-April-2019.pdf. Accessed: 

06/05/2020.  

CONSUMER GOODS COUNCIL OF SOUTH AFRICA [CGCSA]. 2020. Food loss 

and waste initiative. [Online]. Available at: https://www.cgcsa.co.za/wp-

content/uploads/2020/11/FSI_Report_V14-1-002.pdf. Accessed: 01/02/2022.  

COUNCIL FOR AGRICULTURAL SCIENCE AND TECHNOLOGY [CAST]. 2016. 

Food waste across the supply chain. [Online]. Available at: https://www.cast-

science.org/wp-content/uploads/2016/03/CAST-Food-Waste-Across-the-Supply-

Chain-2016.pdf#page=126. Accessed: 25/02/2019.  

COUNCIL OF SCIENTIFIC AND INDUSTRIAL REPORT [CSIR]. 2014. Food waste 

in South Africa. [Online]. Available at: 

https://www.joburg.org.za/
https://ec.europa.eu.food/document/dowmload/a618c602e-45c4-b35d-b823e7502bbb_en
https://ec.europa.eu.food/document/dowmload/a618c602e-45c4-b35d-b823e7502bbb_en
https://www.cgcsa.co.za/wp-content/uploads/2019/05/Food-Waste-Dialogue-Report-April-2019.pdf
https://www.cgcsa.co.za/wp-content/uploads/2019/05/Food-Waste-Dialogue-Report-April-2019.pdf
https://www.cgcsa.co.za/wp-content/uploads/2020/11/FSI_Report_V14-1-002.pdf
https://www.cgcsa.co.za/wp-content/uploads/2020/11/FSI_Report_V14-1-002.pdf
https://www.cast-science.org/wp-content/uploads/2016/03/CAST-Food-Waste-Across-the-Supply-Chain-2016.pdf#page=126
https://www.cast-science.org/wp-content/uploads/2016/03/CAST-Food-Waste-Across-the-Supply-Chain-2016.pdf#page=126
https://www.cast-science.org/wp-content/uploads/2016/03/CAST-Food-Waste-Across-the-Supply-Chain-2016.pdf#page=126


   

 

172 
 

https://researchspace.csir.co.za/dspace/bitstream/handle/10204/8367/Oelofse1_201

4.pdf?sequence=1&isAllowed=y. Accessed: 15/02/2020. 

COUNCIL OF SCIENTIFIC AND INDUSTRIAL REPORT [CSIR]. 2019. Food waste 

research for South Africa. [Online]. Available at: 

https://www.cgcsa.co.za/wpcontent/uploads/2019/04/Prof-Suzan.pdf. Accessed: 

16/04/2019.  

COUSINS, J., LILLICRAP, D. & WEEKES, S. 2014. Food and beverage service. 9th 

ed. London: Hodder Education.  

CROWTHER, D. & LANCASTER, G. 2009. Research Methods: A Concise 

Introduction to Research in Management and Business Consultancy. 2nd ed. 

Butterworth-Heinemann: Great Britain.  

CURTIS, E. & DRENNAN, J. 2013. Quantitative health research issues and 

methods. Maidenhead: McGraw-Hill Education. 

DA CUNHA, D. 2021. Improving food safety practices in the foodservice industry. 

Journal of food microbiology, 42(12):127-133, December. 

DA CUNHA, D., STEDEFELDT, E. & DE ROSSO, V. 2014. The role of theoretical 

food safety training on Brazilian food handlers knowledge, attitude and practice. 

Food control, 43(9):167-174, September.  

DE HOOGE, I., OOSTINDJER, M., ASCHEMANN-WITZEL, J., NORMANN, 

A.,LOOSE, S. & ALMLI, V. 2017. This apple is too ugly for me: Consumer 

preferences for suboptimal food products in the supermarket and at home. Food 

quality and preferences journal, 56(5):80-92, May. 

DE STEUR, H., WESANA, J., DORA, M., PEARCE, D. & GELLYNCK, X. 2016. 

Applying value stream mapping to reduce food losses and wastes in supply chains. 

Journal of waste management, 58(8):359-368, August. 1(10):1-18, October.  

DEEPAK, R. & JEYAKUMAR, S. 2019. Marketing management. 1st ed. Orangebooks 

Publication: India. 

https://researchspace.csir.co.za/dspace/bitstream/handle/10204/8367/Oelofse1_2014.pdf?sequence=1&isAllowed=y
https://researchspace.csir.co.za/dspace/bitstream/handle/10204/8367/Oelofse1_2014.pdf?sequence=1&isAllowed=y
https://www.cgcsa.co.za/wpcontent/uploads/2019/04/Prof-Suzan.pdf


   

 

173 
 

DEPARTMENT OF CO-OPERATIVE AND TRADITIONAL AFFAIRS [CoGTA]. 2009. 

Township transformation timeline. [Online]. Available at: 

https://www.google.com/url?sa=t&source=web&rct=j&url=http://sacitiesnetwork.co.za

/wp-content/uploads/2014/07township_transformation_timeline.pdf&ved= 

2ahUUKEwjvurLVt6vyAhXPRkEAHUS1CzAQFnoECAcQAQ&usg=AOvVaw3CTbXv

XdnnvQAVL9q_oesv. Accessed: 12/08/2021.  

DEPARTMENT OF HEALTH [DoH]. 2020. Media statement by the Minister of Health 

on Allegations of fake and expired food. [Online]. Available at: 

https://www.gov.za/speeches/media-statement-minister-health-allegations-fake-and-

expired-food-5-sep-2018-0000. Accessed: 10/05/2020.  

DERQUI, B. & FERNANDEZ, V. 2017. The opportunities of tracking food waste in 

school canteens: Guidelines for self-assessment. Waste management journal, 

69(11):431-444, November.  

DERQUI, B., FAYOS, T. & FERNANDEZ, V. 2016. Towards a more sustainable food 

supply chain: opening up invisible waste in food service. Journal of sustainability, 

8(7):5-20, July.  

DHIR, A., TALWAR, S., KAUR, P. & MALIBARI, A. 2020. Food waste in hospitality 

and food services: A systematic literature review and framework development 

approach. Journal of cleaner production, 270 (10):1-16, October.  

DIPIETRO, R. & GREGORY, S. 2013. A comparative study of customer perceptions 

regarding green restaurant practices: fast food vs. upscale casual, Journal of 

hospitality review, 30(1):1-22, January.  

DICTIONARY. 2020. [Online]. Available at : Soweto. 

https://www.dictionary.com/browse/soweto. Accessed: 01/09/2022. 

DROUILLET-PINARD, P., DUBUISSON, C., BORDES, I., MARGARITIS, I. LIORET, 

D. & VOLATIER. S. 2016. Socio economic disparities in the diet of French children 

and adolescents: a multidimensional issue. Public health nutrition, 20(5):870-882, 

May.  

https://www.google.com/url?sa=t&source=web&rct=j&url=http://sacitiesnetwork.co.za/wp-content/uploads/2014/07township_transformation_timeline.pdf&ved=%202ahUUKEwjvurLVt6vyAhXPRkEAHUS1CzAQFnoECAcQAQ&usg=AOvVaw3CTbXvXdnnvQAVL9q_oesv
https://www.google.com/url?sa=t&source=web&rct=j&url=http://sacitiesnetwork.co.za/wp-content/uploads/2014/07township_transformation_timeline.pdf&ved=%202ahUUKEwjvurLVt6vyAhXPRkEAHUS1CzAQFnoECAcQAQ&usg=AOvVaw3CTbXvXdnnvQAVL9q_oesv
https://www.google.com/url?sa=t&source=web&rct=j&url=http://sacitiesnetwork.co.za/wp-content/uploads/2014/07township_transformation_timeline.pdf&ved=%202ahUUKEwjvurLVt6vyAhXPRkEAHUS1CzAQFnoECAcQAQ&usg=AOvVaw3CTbXvXdnnvQAVL9q_oesv
https://www.google.com/url?sa=t&source=web&rct=j&url=http://sacitiesnetwork.co.za/wp-content/uploads/2014/07township_transformation_timeline.pdf&ved=%202ahUUKEwjvurLVt6vyAhXPRkEAHUS1CzAQFnoECAcQAQ&usg=AOvVaw3CTbXvXdnnvQAVL9q_oesv
https://www.gov.za/speeches/media-statement-minister-health-allegations-fake-and-expired-food-5-sep-2018-0000
https://www.gov.za/speeches/media-statement-minister-health-allegations-fake-and-expired-food-5-sep-2018-0000
https://www.dictionary.com/browse/soweto


   

 

174 
 

DU TOIT, K. 2018. A model for consumer forces of food waste in the retail industry. 

[Online]. Available at: https://scholar.sun.ac.za/handle/10019.1/104914. Accessed: 

16/09/2020.  

DUDE. JA, L., SINGH, A., SAHNI, N., KAUR, S. & GOEL, S. 2017. Effectiveness of 

an intervention package on knowledge, attitude, and practices of food handlers in a 

tertiary care hospitals of north India: A before and after comparison study. Medical 

journal armed forces India, 73(1)49-53, January.  

DUDEJA, P., SINGH, A., SAHNI, N., KAUR, S. & GOEL, S. 2017. Effectiveness of 

an intervention package on knowledge, attitude, and practices of food handlers in a 

tertiary care hospital of north India: A before and after comparison study. Medical 

journal armed forces India, 73(1):49-53:January.  

EDJABOU, M., BOLDRIN, A., SCHEUTZ, C. & ASTRUP, T. 2015. Source 

segregation of food waste in office areas: factors affecting waste generation rates 

and quality. Waste management, 46(12):94-102, December.  

EGAN, B. 2015. Introduction to food production and service. 1st ed. Pennsylvania: 

Pressbooks.  

ELSAIED, M. 2018. Green practices in quick service restaurants dimensions and 

obstacles. [Online]. Available at: 

https://www.asjp.cerist.dz/en/downArticle/109/2/3/60303. Accessed: 6/02/2021.  

ELSHAER, I., SOBAIH, A., ALYAHYA, M. & ELNASR, A. 2021. The impact of 

religiosity and food consumption culture on food waste intentions in Saudi Arabia. 

Sustainability journal, 13(11):1-17, November.  

ENVIRONMENTAL PROTECTION AGENCY [EPA]. 2014. Reducing wasted food 

and packing: a guide for food services and restaurants. [Online]. Available at: 

https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P10017UW.TXT. Accessed: 

01/02/2022.   

https://scholar.sun.ac.za/handle/10019.1/104914
https://www.asjp.cerist.dz/en/downArticle/109/2/3/60303
https://nepis.epa.gov/Exe/ZyPURL.cgi?Dockey=P10017UW.TXT


   

 

175 
 

ENVIRONMENTAL PROTECTION AGENCY [EPA]. 2019. Sustainable Management 

of Food. [Online]. Available at: https://www.epa.gov/sustainable-management-

food/food-recovery-hierarchy. Accessed: 18/02/2020.  

ENVIRONMENTAL PROTECTION AGENCY [EPA]. 2020. Sustainable Management 

of Food. [Online]. Available at: https://www.epa.gov/sustainable-management-

food/tools-preventing-and-diverting-wasted-food. Accessed: 07/05//2020. 

ENVIRONMENTAL PROTECTION AGENCY [EPA]. 2021. Food loss prevention 

options for grade schools, manufactures, restaurents, universities and grocery 

stores. [Online]. Available at: https://www.epa.gov/sustainable-management-

food/foo-loss-prevention-options-grade-schools-manufacturers-restaurants. 

Accessed: 01/02/2022.   

ENVIRONMENTAL PROTECTION AGENCY [EPA]. 2021. Reduce wasted food by 

feeding animals. [Online]. Available at: https://www.epa.gov/sustainable-

management-food/reduce-wasted-food-feeding-animals. Accessed: 01/02/2022.  

ERIKSSON, M. 2015. Supermarket food waste. [Online]. Available at: 

https://www.researchgate.net/publication/283453035_Supermarket_food_waste_-

_Prevention_and_management_with_the_focus_on_reduced_waste_for_reduced_c

arbon_footprint. Accessed: 13/02/2020.  

ERIKSSON, M., STRID, I. & HANSSON, P. 2016. Food waste reduction in 

supermarkets- Net cots and benefits of reduced storage temperature. Journal of 

resources, conversation and recycling, 107(2): 73-81, February.  

ETIKAN, I., MUSA, S. & ALKASSIM, R. 2016. Comparison of convenience sampling 

and purposive sampling. American Journal of Theoretical and Applied Statistics, 

5(1):14, January. 

FACCHINI, E., IACOVIDOU, E., GRONOW, J. & VOULVOULIS, N. 2018. Food flows 

in the United Kingdom: The potential of surplus food redistribution to reduce waste. 

Journal of the air & waste Management association, 68(9):887-899, September.  

https://www.epa.gov/sustainable-management-food/food-recovery-hierarchy
https://www.epa.gov/sustainable-management-food/food-recovery-hierarchy
https://www.epa.gov/sustainable-management-food/tools-preventing-and-diverting-wasted-food
https://www.epa.gov/sustainable-management-food/tools-preventing-and-diverting-wasted-food
https://www.epa.gov/sustainable-management-food/foo-loss-prevention-options-grade-schools-manufacturers-restaurants
https://www.epa.gov/sustainable-management-food/foo-loss-prevention-options-grade-schools-manufacturers-restaurants
https://www.epa.gov/sustainable-management-food/reduce-wasted-food-feeding-animals
https://www.epa.gov/sustainable-management-food/reduce-wasted-food-feeding-animals
https://www.researchgate.net/publication/283453035_Supermarket_food_waste_-_Prevention_and_management_with_the_focus_on_reduced_waste_for_reduced_carbon_footprint
https://www.researchgate.net/publication/283453035_Supermarket_food_waste_-_Prevention_and_management_with_the_focus_on_reduced_waste_for_reduced_carbon_footprint
https://www.researchgate.net/publication/283453035_Supermarket_food_waste_-_Prevention_and_management_with_the_focus_on_reduced_waste_for_reduced_carbon_footprint


   

 

176 
 

FAOUR-KLINGBEIL, D., KURI, V. & TODD, E. 2015. Investigating a link of two 

different types of food business management to the food safety knowledge, attitude 

and practices of food handlers in Beirut, Lebanon. Food control, 55(9):166-175, 

September.  

FARIBA, R., GHOLAMREZA, J., SAHARNAZ, N., EHSAN, H. & MASOUD, Y. 2018. 

Knowledge, attitude, and practices among food handlers of semi-industrial catering: 

a cross sectional study at one of the governmental organization in Tehran. Journal of 

environmental health science and engineering, 16(2):249-256, February.  

FELIX, P. 2018. Data-driven retail food waste reduction: A comparison of demand 

forecasting techniques and dynamic pricing strategies. [Online]. Available at: 

https://essay.utwente.nl/76380/1/Felix_MA_EEMCS.pdf. Accessed: 05/05/2020.  

FERNANDES, C. 2018. The handbook of global hospitality. Educreation publishing.  

FILIMONAU, V. & DE COTEAU, D. 2019. Food waste management in hospitality 

operations: a critical review. Tourism management, 71(4):234-245, April.  

FILIMONAU, V. & GHERBIN, A. 2017. An exploratory study of food waste 

management practices in the UK grocery retail sector. Journal of cleaner production, 

167(3): 1184-1194, March.  

FILIMONAU, V., NGHIEM, V. & WANG, L. 2021. Food waste management in ethnic 

food restaurants. International journal of hospitality management, 92(1):1-10, 

January.  

FILIMONAU, V., ZHANG, H. & WANG, L. 2020. Food waste management in 

Shangshai full-service restaurants: a senior manager’s perspective. Journal of 

cleaner production, 258(6):1-13, June.  

FOOD AND AGRICULTURE ORGANIZATION [FAO]. 2011. Global food losses and 

food waste. [Online]. Available at: http://www.fao.org/3/a-i2697e.pdf Accessed: 

17/04/2020.; 12/02/2020. 

https://essay.utwente.nl/76380/1/Felix_MA_EEMCS.pdf
http://www.fao.org/3/a-i2697e.pdf


   

 

177 
 

FOOD AND AGRICULTURE ORGANIZATION [FAO]. 2013. Food wastage footprint 

impacts on natural resources. [Online]. Available at: 

www.fao.org/docrep/018/i3347e/i3347e.pdf. Accessed: 12/08/2020; 11/02/2020 

FOOD AND AGRICULTURE ORGANIZATION [FAO]. 2015. Global initiative on food 

loss and waste reduction. [Online]. Available at: 

http://www.fao.org/3/i4068e/i4068e.pdf. Accessed: 01/02/2022.  

FOOD SAFETY INFORMATION COUNCIL. 2022. Temperature danger zone 5°C to 

60°C – keep hot food hot and cold food cold. [Online]. Available at: 

https://web.archive.org/web/20160619023442/http://www.foodsafety.asn.au:80/resou

rces/temperature-danger-zone-keep-hot-food-hot-and-cold-food-cold/. Accessed: 

07/08/2022.  

FOOD AND AGRICULTURE ORGANIZATION [FAO]. 2019. Moving forward on food 

loss and waste reduction. [Online]. Available at: 

http://www.fao.org/3/ca1397en/CA1397EN.pdf. Accessed: 16/04/2020.  

FOOD AND DRUG ADMINISTRATION [FDA]. 2017. Food code. [Online]. Available 

at: https://fda.gov/media/110822/download. Accessed: 25/06/2021.  

FOOD AND DRUG ADMINISTRATION [FDA]. 2018. Heat chart from food safety for 

moms to be. [Online]. Available at: https://www.fda.gov/food/people-risk-foodborne-

illness/heat-chart-food-safety-moms-be. Accessed: 25/06/2021. 

FOOD FACTS .2019. Food labelling: A brief overview for consumers. [Online]. 

Available at: https://foodfacts.org.za/labelling/. Accessed: 02/11/2021.  

Food Wise Hong Kong. 2013. Food waste reduction good practice guide for food and 

beverage sector. [Online]. Available at: https://www.foodwisehk.gov.hk/ 

pdf/GPGuide_ FB_en.pdf. Accessed: 09/11/2021.  

FOODFORWARD SOUTH AFRICA. 2018. Our work. [Online]. Available at: 

https://foodforwardsa.org/our-work/. Accessed: 06/05/2020.  

http://www.fao.org/docrep/018/i3347e/i3347e.pdf
http://www.fao.org/3/i4068e/i4068e.pdf
https://web.archive.org/web/20160619023442/http:/www.foodsafety.asn.au:80/resources/temperature-danger-zone-keep-hot-food-hot-and-cold-food-cold/
https://web.archive.org/web/20160619023442/http:/www.foodsafety.asn.au:80/resources/temperature-danger-zone-keep-hot-food-hot-and-cold-food-cold/
http://www.fao.org/3/ca1397en/CA1397EN.pdf
https://fda.gov/media/110822/download
https://www.fda.gov/food/people-risk-foodborne-illness/heat-chart-food-safety-moms-be
https://www.fda.gov/food/people-risk-foodborne-illness/heat-chart-food-safety-moms-be
https://foodfacts.org.za/labelling/
https://www.foodwisehk.gov.hk/%20pdf/GPGuide_%20FB_en.pdf
https://www.foodwisehk.gov.hk/%20pdf/GPGuide_%20FB_en.pdf
https://foodforwardsa.org/our-work/


   

 

178 
 

FUENTES, C. & FREDRIKSSON, C. 2016. Sustainability service in-store: service 

work and the promotion of sustainable consumption. International journal of retail & 

distribution management, 44(5):492-507, May.  

GALABOV, A. 2020. Microbiology in Bulgaria. Biological sciences journal, 36(4):115-

168, April.  

GAO, S., BAO, J., LI, R., LIU, X. & WU, C. 2021. Drivers and reduction solutions of 

food waste in the Chinese food service business. Sustainable production and 

consumption, 26(4):78-88, April.  

GARDEN-ROBINSON, J. 2017. A reference guide for foodservice operators. 

[Online]. Available at: https://www.ag.ndsu.edu/publications/food-nutrition/food-

safety-basics-a-reference-guide-for-foodservice-operators/fn572.pdf. Accessed: 

24/06/2021.  

GEBREMEDHIN, K. 2018. State of solid waste management in Africa. [Online]. 

Available at: https://researchspace.csir.co.za/dspace/bitstream/handle/10204/ 

10641/Gebremedhin_21895_2018.pdf?sequence=1&isAllowed=y. Accessed: 

23/09/2019. 

GEPPERT, J., STRUCHTRUP, S., STAMMINGER, R., HAARHOFT, C., EBERT, V, 

KOCH, S., LOHMAN, M. & BOL, G. 2019. Food safety behavior observed in German 

TV cooking shows. Food control, 96(2):205-211.  

GIFFORD, R. 2016. Research methods for environmental psychology. 1st ed. John 

Wiley: West Sussex, UK.  

GIOVANNUCI, D. & SATIN, M. 2007. Food quality issues: understanding HACCP 

and other quality management technologies. [Online]. Available at: 

https://www.researchgate.net/publication/228217818_Food_Quality_Issues_Underst

anding_HACCP_and_Other_Quality_Mnagement_Technologies. Accessed: 

30/06/2021.   

GLENNERSTER, R. & TAKAVARASHA, K. Running randomized evaluations: a 

practical guide. Princeton University: U.S.A.  

https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-reference-guide-for-foodservice-operators/fn572.pdf
https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-reference-guide-for-foodservice-operators/fn572.pdf
https://www.researchgate.net/publication/228217818_Food_Quality_Issues_Understanding_HACCP_and_Other_Quality_Mnagement_Technologies
https://www.researchgate.net/publication/228217818_Food_Quality_Issues_Understanding_HACCP_and_Other_Quality_Mnagement_Technologies


   

 

179 
 

GODFREY, L. 2018. Africa waste management outlook. [Online]. Available at: 

http://ncpc.co.za/files/Guides/Africa%20WMO%20Report_full.pdf. Accessed: 

23/09/2019. 

GOERTZEN, M. 2017. Introduction to quantitative research and data. Library 

technology reports, 53(4):12-18, April.  

GOH, E & JIE, F. 2019. To waste or not to waste: exploring motivational factors of 

generation Z hospitality employees towards food wastage in the hospitality industry. 

International journal of hospitality management, 80(7):126-135, July.  

GOONAN, S., MIROSA, M. & SPENCE, H. 2014. Getting a Taste for Food Waste: a 

mixed methods ethnographic study into hospital food waste before patient 

consumption conducted at three New Zealand foodservice facilities. Journal of the 

academy of Nutrition and dietetics, 11(1):63-71, January.  

GRAPPSONNI, I., PETRELI, F., SCURI, S., MAHDI, S., SIBILIO, F. & AMENTO, F. 

2018. Knowledge and attitudes on food hygiene among food services staff on boards 

ships. Ann Ig, 30(2):162-172, February.  

GRAY, D. 2020. Doing research in the business world. 2nd ed. Sage publication: U.K.  

GREEN CAPE. 2019. Waste Market Intelligence Report. [Online]. Available at: 

https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.greencape.co.

za/assets/Uploads/WASTE-MARKET-INTELLIGENCE-REPORT-

WEB.pdf&ved=2ahUKEwicodSK_anpAhVaUhUIHUW7BKAQFjADegQIAhAB&usg=A

OvVaw1hMNdRG4jroJ1queLmPSXT. Accessed: 10/05/2020.  

GRIGORENKO, E. 2012. Handbook of juvenile forensic psychology and psychiatry. 

Springer: New York, London.  

GROCERY RETAIL MARKET INQUIRY [GRMI]. 2019. Final report: non-confidential. 

[Online]. Available at: https://www.compcom.co.za/retail-market-inquiry/. Accessed: 

12/08/2021. 

http://ncpc.co.za/files/Guides/Africa%20WMO%20Report_full.pdf
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.greencape.co.za/assets/Uploads/WASTE-MARKET-INTELLIGENCE-REPORT-WEB.pdf&ved=2ahUKEwicodSK_anpAhVaUhUIHUW7BKAQFjADegQIAhAB&usg=AOvVaw1hMNdRG4jroJ1queLmPSXT
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.greencape.co.za/assets/Uploads/WASTE-MARKET-INTELLIGENCE-REPORT-WEB.pdf&ved=2ahUKEwicodSK_anpAhVaUhUIHUW7BKAQFjADegQIAhAB&usg=AOvVaw1hMNdRG4jroJ1queLmPSXT
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.greencape.co.za/assets/Uploads/WASTE-MARKET-INTELLIGENCE-REPORT-WEB.pdf&ved=2ahUKEwicodSK_anpAhVaUhUIHUW7BKAQFjADegQIAhAB&usg=AOvVaw1hMNdRG4jroJ1queLmPSXT
https://www.google.com/url?sa=t&source=web&rct=j&url=https://www.greencape.co.za/assets/Uploads/WASTE-MARKET-INTELLIGENCE-REPORT-WEB.pdf&ved=2ahUKEwicodSK_anpAhVaUhUIHUW7BKAQFjADegQIAhAB&usg=AOvVaw1hMNdRG4jroJ1queLmPSXT
https://www.compcom.co.za/retail-market-inquiry/


   

 

180 
 

GUYADER, H., OTTOSSON, M. & WITELL, L. 2016. You can’t buy what you can’t 

see: retailer practices to increase the green premium. Journal of retailing and 

consumer services, 34(1):319-325, January.  

HABIBALLAH, M., AL-SHAKHSHEER, F., AL-SABI, S. & MASADEH, M. 2018. Food 

safety training: A study of food handlers working in hotels in the north of Jordan. 

European scientific journal, 14(9):127-148, September.  

HADAWEY, A., TASSOU, T., HADDOWE, S. & SUNDARARAJAN, R. 2018. 

Numerical investigation into the products weight loss and display shelf life inside the 

serve-over-cabinet. Journal of energy procedia, 161(3):317-324, March.  

HADDAJI, M., ALBORS-GARRIGOS, J. & GARCA-SEGOVIA, P. 2017. Women 

chef’s experience: Kitchen barriers and success factors. International journal of 

gastronomy and food science, 9(10)49-54, October. 

HALLORAN, A., CLEMENT, J., KORNUM, N., BUCATARIU, C. & MAGID, J. 2014. 

Addressing food waste reduction in Denmark. Journal of food policy, 49(12):294-301, 

December.  

HARADHAM, M. 2020. Quantitative research: A successful investigation in natural 

and social sciences. Journal of economic development, environment and people, 

9(4): 52-79, April.  

HARDERSEN, N. 2018. Consumer perceptions and behaviours towards food waste 

reduction. [Online]. Available at: https://shareok.org/bitstream/handle/11244/ 

316754/2018_Hardersen_Nicholas_Lee_Thesis.pdf?sequence=1&isAllowed=y. 

Accessed: 11/09/2019. 

HARVARD FOOD LAW AND POLICY CLINIC. 2016. Keeping food out of the landfill. 

[Online]. Available at: https://www.google.com/url?sa=t&source=web&rct=j&url= 

https://www.chlpi.org/wp-content/uploads/2013/12/Food-Waste-Toolkit_Oct-

2016_smaller.pdf&ved=2ahUKEwiFr-aPq6rpAhUsVRUIHTXaD6AQFjA 

BegQIBRAC&usg=AOvVaw2-P45IdiPo_qzpZreAOn3j.  

https://www.google.com/url?sa=t&source=web&rct=j&url=%20https://www.chlpi.org/wp-content/uploads/2013/12/Food-Waste-Toolkit_Oct-2016_smaller.pdf&ved=2ahUKEwiFr-aPq6rpAhUsVRUIHTXaD6AQFjA%20BegQIBRAC&usg=AOvVaw2-P45IdiPo_qzpZreAOn3j
https://www.google.com/url?sa=t&source=web&rct=j&url=%20https://www.chlpi.org/wp-content/uploads/2013/12/Food-Waste-Toolkit_Oct-2016_smaller.pdf&ved=2ahUKEwiFr-aPq6rpAhUsVRUIHTXaD6AQFjA%20BegQIBRAC&usg=AOvVaw2-P45IdiPo_qzpZreAOn3j
https://www.google.com/url?sa=t&source=web&rct=j&url=%20https://www.chlpi.org/wp-content/uploads/2013/12/Food-Waste-Toolkit_Oct-2016_smaller.pdf&ved=2ahUKEwiFr-aPq6rpAhUsVRUIHTXaD6AQFjA%20BegQIBRAC&usg=AOvVaw2-P45IdiPo_qzpZreAOn3j
https://www.google.com/url?sa=t&source=web&rct=j&url=%20https://www.chlpi.org/wp-content/uploads/2013/12/Food-Waste-Toolkit_Oct-2016_smaller.pdf&ved=2ahUKEwiFr-aPq6rpAhUsVRUIHTXaD6AQFjA%20BegQIBRAC&usg=AOvVaw2-P45IdiPo_qzpZreAOn3j


   

 

181 
 

HASNAN, N. & RAMLI, S. 2020. Modernizing the preparation of the Malaysian mixed 

rice dish (MRD) with cook-chill central kitchen and implementation of HACCP. 

International journal of gastronomy and food science, 19(4): 1-12, April.  

HEALE, R & TWYCROSS, A. 2015. Validity and reliability in quantitative studies. 

Medical Journal, 18(3):66-67, March. 

HECKER, J. & THORPE, G. 2015. Introduction to clinical psychology. New York 

:Routledge.  

HEIKKILA, L., REINIKAINEN, A., KATAJAJUURI, J., SILVENNOINEN, K. & 

HARTIKAINEN, H. 2016. Elements affecting food waste in the food service sector. 

Journal of waste management, 56(10):446-453, October. 

HENNCHEN, B. 2019. Knowing the kitchen: applying practice theory to issues of 

food waste in the food service sector. Journal of cleaner production, 225(7):675-683, 

July.  

HERMSDORF, D., ROMBACH, M. BITSCH, V. 2017. Food waste reduction 

practices in German food retailers. British food journal, 119(12):2532-2546, 

December.   

HIGH LEVEL PANEL OF EXPERT [HLPE]. 2014. Food losses and waste in the 

context of sustainable food systems. [Online]. Available at: http://www.fao.org/3/a-

i3901e.pdf. Accessed: 18/02/2020. 

HOUSER, J. 2009. Nursing research: reading, using, and creating evidence. Jones 

and Bartlett Publishers International: U.S.A.  

HUMBERSTONE & PRINCE. 2019. Research methods in outdoor studies. New 

York: Routledge.  

HUNTER, G & TINTON, T. 2011. Professional chef level 2. 2nd ed. China: Delmar 

Cengage Learning.  

IN, J. 2017. Introduction of a pilot study. Korean journal of anesthesiology, 70(6): 

601-605, June.  

http://www.fao.org/3/a-i3901e.pdf
http://www.fao.org/3/a-i3901e.pdf


   

 

182 
 

ISHANGULYYEV, R., KIM, S. & LEE, S. 2019. Understanding food loss and waste: 

why are we losing and wasting food? Journal of food, 8(8):1-23, August.  

JADHAV, N., NARENDRABABU, C. & BANU, G. 2015. A new approach to reduce 

food waste using ubiquitous technique. Journal of food processing and technology, 

6(10):1-4, October.  

JAGER, J., PUTNICK, D. & BORNSTEIN, M. 2017. More than just convenient: the 

scientific merits of homogeneous convenience samples. Journal of monographs of 

the society for research in child development, 82(2):13-30, February.  

JAMAL, M., SZEFLER, A., KELLY, C. & BOND, N. 2019. Commercial and household 

food waste separation behaviour and the role of local authority: a case study. 

International journal of recycling of organic waste in agriculture, 8(1):281-290, 

January.  

JAUHARI, V. 2014. Managing sustainability in the hospitality and tourism industry. 

Apple academy press: Oakville.  

JOHANNESBURG INTEGRATED DEVELOPMENT PLAN [IDP]. 2017. Community 

presentation. [Online]. Available at: https://www.joburg.org.za/documents 

_/Documents/Intergrated%20Development%20Plan/IDP%20FINAL%20Presentation

%20Region%20 D.pdf. Accessed: 18/06/2019. 

JOHNSON, J. 2020. Think local to drive food safety culture improvement. [Online]. 

Available at: https://www.newfoodmagazine.com/article/90214/think-local-drive-food-

safety-culture-improvement/. Accessed: 01/02/2022. 

JOSHI, P. & VISVANATHAN, C. 2019. Sustainable management practices of food 

waste in Asia: Technological and policy drivers. Journal of environmental 

management, 247(10):538-550, October.  

KABIR, A. 2019. How we will promote safe cook in kitchen. CPQ medicine journal. 

7(4):1-5, April. 

https://www.joburg.org.za/documents
https://www.newfoodmagazine.com/article/90214/think-local-drive-food-safety-culture-improvement/
https://www.newfoodmagazine.com/article/90214/think-local-drive-food-safety-culture-improvement/


   

 

183 
 

KALA, D. 2020. Examining the impact of food attributes and restaurant services on 

tourist satisfaction: evidence from Mountainous State of India. Journal of quality 

assurance in hospitality and tourism, 21(4):430-453, April.  

KASAVAN, S., MOHAMED, A. & HALIM, S. 2019. Drivers of food waste generation: 

case study of Island-based hotels in Langkawi, Malaysia. Waste management 

journal, 91(5):72-79, May. 

KASAVAN, S., YUSOFF, Y., ALI, A. & MASARUDIN, N. 2021. Reducing food waste 

at school canteens: the behavior of school communities. Malaysian journal of society 

and space, 17(2):52-64, February.  

KAUR, S., GOYAL, D. & SAINI, R. 2019. Quantitative assessment of biodegradable 

kitchen waste generation from three star hotels in Chandigarh and its potential for 

composting. International journal of engineering and applied sciences, 6(8):67-70, 

August.  

KHAIRAT, G. 2016. Investigating the importance of applying job descriptions to 

human resources management functions in Egyptian travel agencies. International 

academic journal of the faculty of tourism and hotel management, 2(2):205-229, 

February.  

KHAN, K., GOYAL, M. & KALNE, A. 2020. Processing of fruits and vegetables: farm 

to fork. Apple Academic Press: Oakville.  

KIIO, J. & NJUGUNA, C. 2020. Food safety, from farm to fork. Newcastle upon Tyne: 

Cambridge Scholars Publishing.  

KINAZ, T., DOS REIS, R. & MORAIS, T. 2015. Presentation of a validated checklist 

as a tool for assessing, preventing and managing food waste in foodservices. 

Journal of food and nutrition sciences, 6(11):985-991, November.  

KIRSI, S., NISONEN, S. & PIETILAINEN, O. 2019. Food waste case study and 

monitoring developing in Finnish food services. Waste management, 97(9):97-104, 

September. 



   

 

184 
 

KITRO. 2021. We are Kitro. [Online]. Available at: https://www.kitro.ch/our-story. 

Accessed: 01/02/2022.  

KOIVUPURO, H., HARTIKAINEN, H., SILVENNOINEN, K., KATAJAJUURI, J., 

HEIKINTALO, N., REINIKAINEN, A. & JALKANEN, L. 2012. Influence of 

sociodemographical, behavioural and attitudinal factors on the amount of avoidable 

food waste generated in Finnish households. International journal of consumer 

studies, 36(2):183-191, February. 

KOKAJI, N. & NAKATANI, M. 2021. With a hint of Sudachi: food plating can facilitate 

the fondness of food. Frontiers in Psychology. 1-9, October.  

KOR, Y., PRABU, J. & ESPOSITO, M. 2017. How Large Food Retailers Can Help 

Solve the Food Waste Crisis. [Online]. Available at: 

https://www.researchgate.net/publication/321920844. Accessed: 10/05/2020.  

KRASTEVA, Y., KOTZAB, H. & LIENBACHER, E. 2019. Analyzing logistical 

challenges to address food waste in the grocery retail sector. Global business 

management review Journal, 11(2):77-103, February.  

KUBANZA, S. 2010. Perception and issues of solid waste management in South 

Africa. [Online]. Available 

at:http://wiredspace.wits.ac.za/bitstream/handle/10539/10913/Final 

%20Research%20Report%20Submission.pdf?sequence=2&isAllowed=y. Accessed: 

12/06/2019. 

KUMAR, P. & POLONSKY, M. 2019. In-store experience quality and perceived 

credibility: a green retailer context. Journal of retailing and consumer services, 

49(7):23-34, July.  

KUNADU, A., OFOSU, D., ABOAGYE, E. & TANO-DEBRAH, K. 2016. Food safety 

knowledge, attitudes and self-reported practices of food handlers in institutional 

foodservice in Accra, Ghana. Food control journal, 69(11):324-330, November.  

https://www.kitro.ch/our-story
https://www.researchgate.net/publication/321920844


   

 

185 
 

LABOUR GUIDE. 2021. Health and safety. [Online]. Available at: 

https://www.labourguide.co.za/health-and-safety/1446-overview-of-the-ohs-act. 

Accessed: 05/07/2021.  

LANCASTER, G. 2005. Research Methods in Management: a concise introduction to 

research in management business consultancy. 1st ed. Great Britain: Elsevier 

Butterworth-Heinemann. 

LARSEN, K. 2015. Why engaging employees on sustainability really isn’t about. 

[Online]. Available at: http://www.greenbiz.com/article/why-engaging-employees-

sustainability-really-isnt-about-money. Accessed: 16/09/2020.  

LAZARIDIS, M. & COLBECK, I. 2010. Human exposure to pollutants via dermal 

absorption and inhalation. Springer: London New York.  

LE ROUX, C. 2017. The extent and drivers of perishable food waste in the retail 

supply chain industry in South Africa. [Online]. Available at: 

http://hdl.handle.net/2263/64863. Accessed: 01/02/2022.  

LEANPATH. 2016. 20 Waste cutting tips every food service chef should know. 

[Online]. Available at: http://info.leanpath.com/20-food-waste-cutting-tips-guide. 

Accessed: 10/05/2020.  

LEAVY, P. 2016. Research design. 2nd Ed. The Guilford press: New York. 

LEEDY, P. & ORMROD, J. 2015. Practical research planning and design. 11th Ed. 

Harlow: Pearson Education Limited.  

LEFADOLA, B., VILJOEN, A. & DU RAND, G. 2018. A Systems Approach to food 

waste prevention in food service operations: An integrative review. African Journal of 

Hospitality, Tourism and Leisure, 7(4):1-15. April.  

LEHNER, M. 2015. Retail  store influence on sustainable consumption behaviour. 

International journal of quality and service science, 7(4):404-423, April.  

LEWIS, H., DOWNES, J. VERGHESE, K., & YOUNG, G. 2017. Food waste 

opportunities within the food wholesale and retail sectors. [Online]. Available at: 

https://www.labourguide.co.za/health-and-safety/1446-overview-of-the-ohs-act
http://hdl.handle.net/2263/64863
http://info.leanpath.com/20-food-waste-cutting-tips-guide


   

 

186 
 

https://opus.lib.uts.edu.au/bitstream/10453/115674/1/Lewisetal2017EPA_Food_wast

e%20report_2017-08-23.pdf. Accessed: 25/02/2020.  

LINS, M., ZANDONADI, R., RAPOSE, A. & GINANI, V. 2021. Food waste on 

foodservices: an overview through the perspective of sustainable dimensions. 

Foods, 10(6):1-14, June.  

LOEURNG, C. 2021. Sustainable food waste management: the comparative cases 

of buffet restaurants in Thailand. [Online]. Available at: 

https://wwww.easychair.org/publications/preprintdownload/gz2w. Accessed: 

01/02/2022.  

LOMAIRE, M., AFIFI, M. & HEALY, J. 2020. Chef’s perspectives of failures in 

foodservice kitchens, part1: A phenomenological exploration of the concepts, types, 

and causes of food production failure. Journal of foodservice business research, 

24(2):177-214, February.  

LORENZO, J., MUNEKATA, P., DOMINGUEZ, R., PATEIRO, M., SARAIVA, J. & 

FRANCE, D. 2018. Main groups of microorganisms of relevance for food safety and 

stability. Innovative technologies for food preservation, 53-107.   

MABASO, C. & HEWSON, D. 2018. Employees’ perceptions of food waste 

management in hotels. African journal of hospitality, tourism and leisure, 7(4):1-15, 

April.  

MAHFUD, T., PARDDJONO, P. & LASTARIWATI, B. 2019. Chef’s competency as a 

key element in food tourism success: a literature review. Geo journal of tourism and 

geosites, 26(3):1057-1071, March.  

MAJID, M. 2018. Research Fundamentals: Study design, population, and sample 

size. Undergraduate research in natural and clinical sciences and technology journal, 

2(1):1-7, January. 

MAKHITHA, K. 2016. Challenges impacting on small independent retailers 

performance in Soweto, Johannesburg in South Africa. Investment management and 

financial innovation, 13(3):258-266, March.  

https://opus.lib.uts.edu.au/bitstream/10453/115674/1/Lewisetal2017EPA_Food_waste%20report_2017-08-23.pdf
https://opus.lib.uts.edu.au/bitstream/10453/115674/1/Lewisetal2017EPA_Food_waste%20report_2017-08-23.pdf
https://wwww.easychair.org/publications/preprintdownload/gz2w


   

 

187 
 

MALKANAI, B. 2018. Survey & questionnaire design in applied marketing research. 

[Online]. Available at: https://www.slideshare.net/drkellypage/pagek-marketing. 

Accessed: 14/05/2019. 

MANSELL, J. 2011. Structured observational research in services for people with 

learning disabilities. [Online]. Available at: http://eprints.Ise.ac.uk/id/eprint/43159. 

Accessed: 12/05/2021.  

MAPS OF WORLD. 2015. Soweto South Africa map. [Online]. Available at: 

https://www.mapsofworld.com/amp/south-africa/cities/soweto.html. Accessed: 

01/02/2022.  

MARAIS, M., SMIT, Y., KOEN, N. & LOTZE. 2017. Are the attitudes and practices of 

foodservice managers, catering personnel and students contributing to excessive 

food wastage at Stellenbosch University? South African journal of clinical nutrition, 

30(3):15-22, March.  

MAREE, K. 2016. First steps in research. 2nd ed. Pretoria: Van Schaik. 

MARRIOTT, N., SCHILLING, M & GRAVANI, R. 2018. Principles of food sanitation. 

6th ed. Cham: Springer International Publishing.  

MARTIN-RIOS, C., DEMEN-MEREIER, C. & GOSSLING, S. & CORNUZ,C. 2018. 

Food waste innovations in the food industry. Waste management 79(9):196-201, 

September.   

MARTIN-RIOS, C., HOFMANN, A. & MACKENZIE, N. 2020. Sustainability oriented 

innovations in food waste management technology. Sustainability, 13(1):1-12, 

January.  

MASLOW, A. 2019. A Theory of Human Motivation. 1st ed. General Press.  

MATAMALAS, R. & RAMOS, M. 2009. Marketing strategy of the supermarkets. 

[Online]. Available at: http://www.diva-portal.org/smash/get/diva2:239801/fulltext01. 

Accessed: 09/09/2019. 

http://eprints.ise.ac.uk/id/eprint/43159
https://www.mapsofworld.com/amp/south-africa/cities/soweto.html
http://www.diva-portal.org/smash/get/diva2:239801/fulltext01


   

 

188 
 

MATSON, J. 2017. Handbook of social behavior and skills in children. Springer 

international publishing: Switzerland.  

MBASERA, M., DU PLESSIS, E., SAAYMAN & KRUGER, M. 2016. Environmentally 

friendly practices in hotels. Independent research journal in the management 

sciences, 16(1):1-8, January. 

MCCUSKER, K & GUNAYDIN, S. 2015. Research using qualitative, quantitative or 

mixed methods and choice based on the research. Sage Journals, 30(7):537-542, 

July. 

MCFARLAND, P., SIELAFF, A., RASCO, B. & SMITH, S. 2019. Efficacy of food 

safety training in commercial food service. Journal of food science, 84(6):1239-1245, 

June.  

MENA, C., ADENSO-DIAZ, B. & YURT, O. 2011. The causes of food waste in the 

supplier-retailer interface: Evidences from the UK and Spain. Resources, 

conservation & Journal of resources, conservation and recycling, 55 (6):648-658, 

June.  

MENA, C., TERRY, L., WILLIAMS, A. & ELLRAM, L. 2014. Causes of waste across 

multi-tier supply networks: Cases in the UK food sector. International Journal of 

production economics, 152(11):144-158, November.  

MERCIER, S., VILLENEUVE, S., MONDOR, M. & UYSAL, I. 2017. Time-

temperature management along the food cold chain: A review of recent 

developments. Journal of comprehensive reviews in food science and food safety, 

16(4):647-667, April.  

MERTLER, C. 2016. Introduction to educational research. 2nd ed. Los Angeles, 

California: Sage publications.  

MICHALEC, A., FODOR, M., HAYES, E. & LONGURST, J. 2018. Co-designing food 

waste services in the catering sector. British food journal, 120(12):2762-2777, 

December.  



   

 

189 
 

MIHALACHE, O., DUMITRASCU, L., NICOLAU, A. & BORDA, D. 2021. Food safety 

knowledge, food shopping attitude, and safety kitchen practices among Romains 

consumers: A structured modelling approach. Journal of food control, 120(2):1-8, 

February.  

MISSELHORN, A. & HENDRIKS, S. 2017. A systematic review of sub-national food 

insecurity research in South Africa. [Online]. Available at: 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5567909/pdf/pone.0182399.pdf. 

Accessed: 11/02/2020.  

MOHAMED, A., ZOHRY, M., MOHAMED, M. & ELSAIED, M. 2018. Green practices 

in quick service restaurants in Egypt. International journal of heritage, tourism and 

hospitality, 12(3):133-144, March.  

MORRIS, M. & NCUBE, B. 2018. Challenges and opportunities for revitalizing 

smallholder irrigation schemes in South Africa. Water SA Journal, 44(3):436-447, 

March.  

MUKONZA, C. & SWARTS, L. 2019. The influence of green marketing strategies on 

business performance and corporate image in the retail sector, Journal of business 

strategy and environment, 29(3):837-845, March.  

NAIR, R. 2018. The internationalisation of supermarkets and the nature of 

competitive rivalry in retailing in southern Africa. Journal of development Southern 

Africa, 35(3):315-333, March.  

NARVANEN, E., MESIRANTA, N., MATTILA, M. & HEIKKINEN, A. 2019. Food 

waste management: solving the wicked problem. Palgrave Macmillan: Cham. 

NATIONAL DEPARTMENT OF HEALTH [DoH]. 2018. Gauteng Province-

Johannesburg Metropolitan Health District. [Online]. Available at: 

http://www.health.gov.za/DHP/docs/ DHP2018-21/Gauteng/Johannesburg_ 

Metropolitan.pdf. Accessed: 06/08/2019. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5567909/pdf/pone.0182399.pdf


   

 

190 
 

NATIONAL ENVIRONMENTAL MANAGEMENT .2020. Waste Act. [Online]. 

Available at: https://www.gov.za/documents/national-environmental-management-

waste-amendment-act. Accessed: 06/05/2020.  

NATIONAL WASTE MANAGEMENT STRATEGY [NWMS]. 2019. [Online]. Available 

at: https://www.gov.za/sites/default/files/gcis_document/201912/42879gon1561.pdf. 

Accessed: 12/02/2020.  

NATIONAL WASTE MANAGEMENT STRATEGY [NWMS]. 2020. National waste 

management strategy. [Online]. Available at: 

https://www.environment.gov.za/sites/default/files/docs/2020nationalwaste_manage

mentstrategy1.pdf. Accessed: 23/11/2021.  

 

NCUBE, F., KANDA, A., CHIJOKWE, MABAYA, M. & NYAMUGURE, T. 2019. Food 

safety knowledge, attitudes and practices of restaurant food handlers in a lower-

middle-income country. Food science & nutrition, 8(3):1677-1686, March.  

 

NEFF, R., SPIKER, M., RICE, C., SCHKLAIR, A, GREENBERG, S. & LEIB,E. 2019. 

Misunderstood food date labels and reported food discards: A survey of U.S. 

consumer attitudes and behaviours. Waste management, 86(3):123-132, March.  

 

NEMETH, N., RUDNAK, I., YMERI, P. & FOGARASSY. 2019. The role of cultural 

factors in sustainable food consumption – an investigation of the consumption habits 

among international students in Hungary. Sustainability journal, 11(11):1-27, 

November. 

 

NEUKRUG, E. 2016. The world of the counselor: an introduction to the counseling 

profession. 5th ed. Cengage learning: USA. 

NGUGI, K., OSULLIVAN, H. & OSMAN, H. 2020. Consumer behaviour in food and 

healthy lifestyles. CABI.  

https://www.gov.za/documents/national-environmental-management-waste-amendment-act
https://www.gov.za/documents/national-environmental-management-waste-amendment-act
https://www.gov.za/sites/default/files/gcis_document/201912/42879gon1561.pdf
https://www.environment.gov.za/sites/default/files/docs/2020nationalwaste_managementstrategy1.pdf
https://www.environment.gov.za/sites/default/files/docs/2020nationalwaste_managementstrategy1.pdf


   

 

191 
 

NO MORE TO FOOD WASTE. 2015. Global action to stop food losses and food 

waste. [Online]. Available at: 

https://www.government.ni/binaries/government/documents/publications/2015/06/12/

no-more-food-to-waste-case-study-brochure/no-more-food-to-food-waste-case-

study-brochure.pdf. Accessed: 01/02/2022.  

NOSRATABADI, N., MOSAVI, A. & LAKNER, L. 2020. Food supply chain and 

business model innovation. [Online]. Available at: https://www.researchgate.net/ 

publication/ 338552747_Food_Supply_Chain_and_Business_Model_Innovation. 

Accessed: 25/02/2020.  

NUNAN, B., MALHOTRA , N. & BIRKS, D. 2020. Marketing research: applied 

insight. 6th ed. UK: Pearson.    

OAKLEY, N. 2019. Essay on women, medicine & health. Croydon: Edinburgh 

University Press.  

OELOFSE, S., MUSWEMA, A. & RAMUKHWATHO, F. 2018. Household food waste 

disposal in South Africa: a case study of Johannesburg and Ekurhuleni. South 

African Journal of Science, 14(5): 1-6, May.  

OFEI, K., HOLST, M., RASMUSSEN, H. & MIKKELSEN, B.2014. How practice 

contributes to trolley food waste. A qualitative study among staff involved in serving 

meals to hospital patients. Journal of appetite, 83(12):49-56, December.  

OKAZAKI, W., TURN, S. & FLACHSBART, P. 2008. Characterization of food waste 

generators. Waste Management Journal, 28(12):2433-2834, December.  

OKTEM, S. & OZTOPRAK, M. 2020. The effects of workplace safety climate on 

organizational identification and job satisfaction perceptions in hotel kitchens. 

Journal of hospitality, 2(1):15-29, January.  

OKUMUS, B. 2020. How do hotels manage food waste? Evidence from hotels in 

Orlando, Florida. Journal of hospitality marketing & management, 29(3):291-309, 

March.  

https://www.government.ni/binaries/government/documents/publications/2015/06/12/no-more-food-to-waste-case-study-brochure/no-more-food-to-food-waste-case-study-brochure.pdf
https://www.government.ni/binaries/government/documents/publications/2015/06/12/no-more-food-to-waste-case-study-brochure/no-more-food-to-food-waste-case-study-brochure.pdf
https://www.government.ni/binaries/government/documents/publications/2015/06/12/no-more-food-to-waste-case-study-brochure/no-more-food-to-food-waste-case-study-brochure.pdf
https://www.researchgate.net/%20publication/%20338552747_Food_Supply_Chain_and_Business_Model_Innovation
https://www.researchgate.net/%20publication/%20338552747_Food_Supply_Chain_and_Business_Model_Innovation


   

 

192 
 

OKUMUS, B., TAHERI, B., GIRITLIOGLU, I. & GANNON, M. 2020. Tackling food 

waste in all-inclusive resort hotels. International journal of hospitality management, 

88(7):1-10, July.  

OLIVEIRA, B., DE MOURA, A., & CUNHA, L. 2016. Reducing food waste in the food 

service sector as a way to promote public health and environmental sustainability. 

Springer international publishing. Switzerland.  

ONE PLANET NETWORK. 2017. Love food hate waste: consumer food waste 

prevention. [Online]. Available at: https://www.oneplanetnetwork.org/initiative/love-

food-hate-waste-consumer-food-waste-prevention. Accessed: 16/09/2020.  

OSAILI, T., AL-NABULSI, A. & KRASNEH, H. YEAR. 2018. Food safety knowledge 

among foodservice staff at the universities in Jordan. Food control journal, 

89(7):167-176, July.  

OSAILI, T., OBEIDAT, B., HAJEER, W. & AL-NABULSI, A. 2017. Food safety 

knowledge among food service staff in hospitals in Jordan. Food control journal, 

78(8):279-285, August.  

OXFORD LEARNER’S DICTIONARIES. 2021. Knowledge. [Online]. Available at: 

https://www.oxfordlearnersdictionaries.com/definition/english/knowledge?q=Knowled

ge+. Accessed: 29/01/2022. 

PAYNE-PALACIO, J. & THEIS. M. 2016. Food management principles and 

practices. 13th ed. Pearson Education: United States.  

PADFIELD, R. & UJANG, Z. 2019. Patterns and causes of food waste in the 

Hospitality and food service sector: food waste prevention insights from Malaysia. 

Journal of sustainability, 11(10):1-21. 

PAPARGYROPOULOU, E., LOZANO, R., STEINBERGER, J., WRIGHT, N. & 

UJANG, Z. 2014. The food waste hierarchy as a framework for the management of 

food surplus and food waste. Journal of cleaner production, 76(1):106-115, August.  

https://www.oneplanetnetwork.org/initiative/love-food-hate-waste-consumer-food-waste-prevention
https://www.oneplanetnetwork.org/initiative/love-food-hate-waste-consumer-food-waste-prevention
https://www.oxfordlearnersdictionaries.com/definition/english/knowledge?q=Knowledge
https://www.oxfordlearnersdictionaries.com/definition/english/knowledge?q=Knowledge


   

 

193 
 

PAPARGYROPOULOU, E., WRIGHT, N., LOZANO, R., STEINBERGER, J., 

PADFIELD, R & UJANG, Z. 2016. Conceptual framework for the study of food waste 

generation and prevention in the hospitality sector. Waste management journal, 

49(3):326-336, March.  

PAPARGYROPOULOU, E., WRIGHT, N., LOZANO, R., STEINBERGER, J., 

PADFIELD, R & UJANG, Z. 2019. Patterns and causes of food waste in the 

hospitality and food service sector: food waste prevention insights from Malaysia. 

Sustainability journal, 11(9):1-24,  September. 

PAPARGYROPOULOU, E., WRIGHT, N., LOZANO, R., STEINBERGER, J., 

PADFIELD, R & UJANG, Z. 2016. Conceptual framework for the study of food waste 

generation and prevention in the hospitality sector. Waste management, 49(3):326-

336, March.  

PAPARGYROPOULOU, E., WRIGHT, N., LOZANO, R., STEINBERGER, J., 

PADFIELD, R. & PEARCE, A. & BERKENKAMP, J. 2017. Assessing corporate 

performance on food waste reduction. [Online]. Available at: 

https://www.nrdc.org/sites/default/files/corporate-performance-food-waste-reduction-

ib.pdf. Accessed: 06/05/2020.  

PARKER, J., SIKOBI, T. & JONES, P. 2019. Project: 2019/26 Wastage: its effect on 

green retail and its role in socio-economic improvement and food security. [Online]. 

Available at: http://wrlc.org.za/wp-content/uploads/2020/03/2019 _26-

Wastage_Effect-on-green-retail-and-food-security-1.pdf. Accessed: 01/02/2022.  

PEARCE, A. & BERKENKAMP, J. 2017. Assessing corporate performance on food 

waste reduction. [Online]. Available at: 

https.//www.nrdc.org/sites/default/files/corporate-performance-food-waste-reduction-

ib-pdf. Accessed: 23/11.2021.  

PEARSON, P. & PERERA, A. 2018. Reducing food waste: a practitioner guide 

identifying requirements for an integrated social marketing communication campaign. 

24(1):45-57, January. 

https://www.nrdc.org/sites/default/files/corporate-performance-food-waste-reduction-ib.pdf
https://www.nrdc.org/sites/default/files/corporate-performance-food-waste-reduction-ib.pdf
http://wrlc.org.za/wp-content/uploads/2020/03/2019%20_26-Wastage_Effect-on-green-retail-and-food-security-1.pdf
http://wrlc.org.za/wp-content/uploads/2020/03/2019%20_26-Wastage_Effect-on-green-retail-and-food-security-1.pdf


   

 

194 
 

PICK N PAY. 2017. Food waste strategy. [Online]. Available at: 

https://www.wasteroadmap.co.za/download/ims2017_foodwaste_present08.pdf. 

Accessed: 06/05/2020.  

PIKITUP. 2015. Joburg regions map. [Online]. Available at: http:// 

www.pikitup.co.za/contact-us. Accessed: 26/8/2020.  

PODMORE, V. & LUFF, P. 2012. Observation: origins and approaches in early 

childhood. The McGraw-Hill companies: UK.  

POPOVIC, I., BOSSINK, B. & VAN DER SIJDE, P. 2019. Factors influencing 

consumer’s decision to purchase food in environmentally friendly packaging: what do 

we know and where do we go from here? Journal of sustainability, 24 (11):2-22, 

November.  

PRESCOTT, M., BUNNING, C. & CUNNINGHAM, L. 2019. Resources, barriers, and 

tradeoffs: a mixed methods analysis of school pre-consumer food waste. Journal of 

the academy of nutrition and dietetics, 119(8):1270-1283, August.  

PRIEFER, C., JÖRISSEN, J. & BRÄUTIGAM, K. 2016. Food waste prevention in 

Europe - a cause-driven approach to identify the most relevant leverage points for 

action. Resources, conservation and recycling journal, 109(6):155-165, June. 

PROFETTO-MCGRATH, J., POLIT, D. & BEEK, T. 2010. Canadian essential of 

nursing research. 3rd ed. Lippincott Williams & Wilkins.  

PURCHASE, D. 2021. Chief Officer: principles and practices. 3rd ed. Burlington 

headquarters: Jones & Barlett learning.  

QUEIROS, A., FARIA, D. & ALMEDIA, F. 2017. Strengths and limitations of 

qualitative and quantitative research methods. European journal of education 

studies, 3(9):369-387, September.  

RAHAMAN, N. & SAID, F. 2018. The methods used by the non-governmental 

organization in solid waste management; are they effective in combating waste in 

https://www.wasteroadmap.co.za/download/ims2017_foodwaste_present08.pdf
http://www.pikitup.co.za/contact-us


   

 

195 
 

Zanzibar. Journal of environment waste management and recycling, 1(2):14-18, 

February.  

RAMESH, S. & MANIMEGALAI, B. 2018. Effective safety management practices of 

an outsourced catering group in a hospital kitchen of a tertiary Care Hospital. 

International journal of advance research and development, 3(2):145-148, February.  

RAOSOFT. 2004. Sample size calculator. [Online]. Available at: 

https://www.raosoft.com/samplesize.html. Accessed: 01/01/2022.  

RESTAURENT ASSOCIATION OF SOUTH AFRICA [RASA]. 2019. Restaurant 

safety tips. [Online]. Available at: http://restaurant.org.za/category/health-and-safety/. 

Accessed: 05/07/2021.  

RETHINK FOOD WASTE THROUGH ECONOMICS AND DATA [REFED].  2016. A 

roadmap to reduce U.S. food waste by 20 percent. [Online]. Available at: 

https://www.nrcm.org/wp-content/uploads/2015/12/ReFED_Report_2016.pdf. 

Accessed: 17/04/2020.  

RETHINK FOOD WASTE THROUGH ECONOMICS AND DATA [REFED]. 2018. 

Retail food waste action guide. [Online]. Available at: 

https://www.refed.com/downloads/Retail_Guide_Web.pdf. Accessed: 10/05/2020.  

REZAEI, M. 2017. Food loss and waste in the food supply chain. [Online]. Available 

at: http://www.fao.org/3/a-bt300e.pdf. Accessed: 11/02/2020.  

RICHTER, B & BOKELMANN, W. 2016. Approaches /of the German food industry 

for addressing the issue of food losses. Journal of waste management, 48(12):423-

429, December.  

ROIS, C., MEIER, C., GOSSLING, S. & CORNUZ. C. 2018. Food waste 

management innovations in the foodservice industry. International journal of 

integrated waste management, science and technology, 79(9):196-206, September. 

https://www.raosoft.com/samplesize.html
http://restaurant.org.za/category/health-and-safety/
https://www.nrcm.org/wp-content/uploads/2015/12/ReFED_Report_2016.pdf
https://www.refed.com/downloads/Retail_Guide_Web.pdf
http://www.fao.org/3/a-bt300e.pdf


   

 

196 
 

SAKAGUCH, L., PAK, N. & POTTS, M. 2018. Tackling the issue of food waste in 

restaurants: options for measurement method, reduction and behavioural change. 

Journal of cleaner production, 180(4):430-436, April.  

SANJAY, J. 2020. A socio-legal & citation methods. Aurangabad: Educational 

publishers & distributors.  

SARACHO, O. 2015. Contemporary perspectives on research in assessment and 

evaluation in early childhood education. Information age publishing: United States of 

America.  

SCHMIDT, N. & BROWN, J. 2019. Evidenced-based practice for nurses: Appraisal 

and application of research. 4th ed. Jones and Bartlett: Burlington, MA.  

SCHNEIDER, S. 2013. The evolution of food donation with respect to waste 

prevention. Journal of waste management, 33 (3): 755-763, March.  

SCHOLZ, K., ERIKSSON, M. & STRID, I. 2015. Carbon footprint of supermarket 

food waste. Journal of resources, conservation and recycling, 94(1):56-65, January.  

SCHWARTZ, N. 1976. Nutrition knowledge, attitude, and practices of Canadian 

Public Health nurses. Journal of nutrition education, 8(1):28-30, January.  

SECONDI, l., PRINCIPATO, l. & LAURETI, T. 2015. Household food waste behavior 

in EU-27 countries: a multilevel analysis. Food policy journal, 56(10):25-40, October.  

SETIA, M. 2016. Methodology series module 3: Cross-sectional studies. Indian 

journal of dermatology, 61(3):261-264, March.  

SHARMA, S. 2016. Research methodology and biostatistics: a comprehensive guide 

for health care professionals. RELX India. Ltd: India  

SHEKELLE, P., WOOLF, S., ECCLES, M. & GRIMSHAW, J. 1999. Developing 

guidelines. BMJ, 318(2):593-596, February.  

SHOPRITE HOLDINGS .2019. Sustainability report. [Online]. Available at: 

https://www.shopriteholdings.co.za/content/dam/MediaPortal/documents/shoprite-

https://www.shopriteholdings.co.za/content/dam/MediaPortal/documents/shoprite-holdings/Sustainability-Report/Shoprite_Holdings_2019_Sustainability_Report.pdf


   

 

197 
 

holdings/Sustainability-Report/Shoprite_Holdings_2019_Sustainability_Report.pdf. 

Accessed: 06/05/2020.  

SHUKLA, Y. 2018. New opportunities in inventory management in the hotel industry. 

Journal of commerce, 2(3):46-57, April.  

SILVENNOINEN, K., NISONEN, S. & PIETILAINEN, O. 2019. Food waste case 

study and monitoring developing in Finnish food services. Waste management, 

97(9):97-104, September.  

SINHA, R. & DHUME, R. 2014. Green retailing: environmental strategies of 

organized retailers and competitive advantage, International postgraduate business 

journal, 6(1):115-119, January. 

SMITH, F., MIROSA, M. & SKEAFF, S. 2020. A mixed -methods study of retail food 

waste in New Zealand. Food policy, 92(4):1-12, April. 

SMITH, F., MIROSA, M. & SKEAFF, S. 2020 A mixed methods study of retail food 

waste in New Zealand. Food policy, 92(4):1-12, April.  

SMITH, R., WHITE-MCNEIL, A. & ALI, A. 2020. Students’ perceptions and behavior 

toward on-campus foodservice operations. International hospitality review, 34(1):13-

28, January.  

SOMA, T., LI, B. & MACLAREN, V. 2020. Food waste reduction: a test of three 

consumer awareness interventions. Journal of sustainability, 12(3):1-19, March. 

SOON, J. 2020. Current food allergy training and future trainings in food services. 

Food control journal, 112(6):1-5, June.  

SOUTH AFRICA WASTE INFORMATION CENTRE [SAWIC]. 2018. South Africa 

state of waste report. [Online]. Available at: 

http://sawic.environment.gov.za/documents/ 9066.pdf. Accessed: 17/04/2019; 

12/02/2020. 

SOUTH AFRICA. 2022. Feeding food to pigs. [Online]. Available at: 

https://southafrica.co.za/feeding-food-waste-to-pigs.html. Accessed: 01/02/2022.  

https://www.shopriteholdings.co.za/content/dam/MediaPortal/documents/shoprite-holdings/Sustainability-Report/Shoprite_Holdings_2019_Sustainability_Report.pdf
http://sawic.environment.gov.za/documents/%209066.pdf
https://southafrica.co.za/feeding-food-waste-to-pigs.html


   

 

198 
 

SOUTH AFRICAN CITIES NETWORK. 2016. State of South African cities report. 

[Online]. Available at: https://www.saferspaces.org.za/uploads/files/SoCR16_ 

Main_Report_online.pdf. Accessed: 13/06/2019. 

SOUTH AFRICAN GOVERNMENT. 2022. World environmental day. [Online]. 

Available at: https://www.gov.za. Accessed: 01/02/2022.  

SOUTH AFRICAN MARKET INSIGHTS. 2015. Soweto in detail. [Online]. Available 

at: https://www.southafricanmi.com/soweto-in-detail.html#: Accessed: 20/09/2021.  

STAROVOYTOVA, D. 2019. Universal design to limit food cross contamination: 

incased set of kitchen utensils with five color-coded food copping boards and knifes. 

Innovative Systems Design and Engineering, 10(5):42-66, May. 

STATISTICS SOUTH AFRICA [STATS SA]. 2016. Mid-year population estimates. 

[Online]. Available at: https://www.statssa.gov.za/publications/p0302/p03022019.pdf. 

Accessed:20/11/2021.  

STATISTICS SOUTH AFRICA [STATS SA]. 2016. Statistics by place. [Online]. 

Available at: http://www.statssa.gov.za/?page_id=4286&id=11317. 14/06/2019. 

STATISTICS SOUTH AFRICA [STATS SA]. 2020. Mid-year population estimates. 

[Online]. Available at: http://www.statssa.gov.za/?13453. Accessed: 29/01/2022.   

STATISTICS SOUTH AFRICA [STATS]. 2021. Youth still find it difficult to secure 

jobs in South Africa. [Online]. Available at: http://www.statssa.gov.za/?p=14415. 

Accessed: 29/11/2021.  

STENMARCK, A., HANSSEN, O., SILVENNOINEN, K., & KATAJAJUURI, J. & 

WERGE, M. 2011. Initiatives on prevention on the retail and wholesale trades. 

[Online]. Available at: 

https://pdfs.semanticscholar.org/0bfa/09b51794418aaace8bcf3d57de1b24e9a14b.p

df?_ga=2.212584082.700510252.1588625210-1018271050.1588625210. Accessed: 

04/05/2020.  

https://www.gov.za/
https://www.southafricanmi.com/soweto-in-detail.html
https://www.statssa.gov.za/publications/p0302/p03022019.pdf
http://www.statssa.gov.za/?13453
http://www.statssa.gov.za/?p=14415
https://pdfs.semanticscholar.org/0bfa/09b51794418aaace8bcf3d57de1b24e9a14b.pdf?_ga=2.212584082.700510252.1588625210-1018271050.1588625210
https://pdfs.semanticscholar.org/0bfa/09b51794418aaace8bcf3d57de1b24e9a14b.pdf?_ga=2.212584082.700510252.1588625210-1018271050.1588625210


   

 

199 
 

STENMARCK, A., JENSEN, C., QUESTED, T. & MOATES, G. 2016. Estimates of 

European food waste levels. [Online]. Available at: 

https://www.researchgate.net/publication/301216380_estimates_of_Europen_food_

waste_levels. Accessed: 13/08/2020.  

STEPHANIE, F. 2015. Steps to develop a likert scale. [Online]. Available at: 

https://www.statisticshowto.datasciencecentral.com/likert-scale-definition-

andexamples/. Accessed: 14/05/2019. 

SUCHERAN, S. & OLANREWAJU, O. 2021. Food waste management of 

restaurants in KwaZulu-Natal South Africa. IEOM Society international.  

SUHAIROM, N., MUSTA’AMAL, A., AMIN, N., KAMIN, Y. & WAHID, N. 2019. Quality 

culinary workforce competencies for sustainable career development among culinary 

professionals. International journal of hospitality management, 81(8):205-220, 

August. 

SUKAMOLSON, S. 2007. Fundamentals of quantitative research. Language institute 

Chulalongkorn University, 1 (3), 1-20, March.  

SYKES, L., GANI, F. & DULLABH, H. 2016. Statistical terms Part 2: Principles of 

research study design: Understanding the options, indications and limitations. South 

African Dental Journal, 71(7): 320-323, July. 

TAHA, S., OSAILI, T., SADDAL, N., AL-NABULSI, A., AYYASH, M. & OBAID, R. 

2020. Food safety knowledge among food handlers in food service establishments in 

United Arab Emirates. Food control journal, 110(4):1-8, April.  

TAHERDOOST, H. 2016. Validity and reliability of the research instrument. 

International journal of academic research in management, 5(3):28-36, March.  

TAYLOR, S. 2013. Series in understanding statistics. United Kingdom: Oxford 

University Press. 

Taylor & Francis 2016:26 used on pg 32 

https://www.researchgate.net/publication/301216380_estimates_of_Europen_food_waste_levels
https://www.researchgate.net/publication/301216380_estimates_of_Europen_food_waste_levels


   

 

200 
 

TELLER, C., HOLWEG, C., REINER, G. & KOTZAB, H. 2018. Retail store operations 

and food waste, Journal of cleaner production, 185 (6):981-997, June.  

TERBLANCHE, N. 2018. Revisiting the supermarket in-store customer shopping 

experience. Journal of retailing and consumer services, 40(1):48-59, January.  

THOMAS, ANDRES, BORJA-VEGA & STURZENEGGER. 2018. Innovation in wash 

impact measurements. The word bank direction in development infrastructure: 

Washngton. D.C.  

TOMA, L., FONT, M. & THOMPSON. 2017. Impact of consumers’ understanding of 

date labelling on food waste behavior. Journal of operational research,  

TROCHIM, W. 2007. Social research methods knowledge base. [Online]. Available 

at: https://socialresearchmethods.net/kb/citing.php. Accessed: 14/05/2019. 

TURCKER, C. & FARRELLY, T. 2015. Household food waste: the implications of 

consumer choice in food from purchase to disposal. International Journal of Justice 

and Sustainability, 21(6):682-706, June. 

UNITED NATIONAL DEVELOPMENT PROGRAMME [UNDP]. 2020. Sustainable 

Development Goals. [Online]. Available at: 

https://www.undp.org/content/undp/en/home/ sustainable-development-goals.html. 

Accessed: 12/08/2020.  

UNITED NATIONS [UN]. 2015. Sustainable Development Goals. [Online]. Available 

at: https://www.un.org/sustainabledevelopment/sustainable-consumption-

production/. Accessed: 11/02/2020. 

UNITED NATIONS ENVIRONMENT PROGRAMME [UNEP]. 2014. Prevention and 

reduction of food and drink waste in business and households. [Online]. Available at: 

https://wedocs.unep.org/handle/20.500.11822/25194. Accessed: 01/02/2022.  

UNITED NATIONS ENVIRONMENT PROGRAMME [UNEP]. 2018. Think eat save. 

[Online]. Available at: https://www.unep.org/thinkeatsave/resouces. Accessed: 

01/02/2022.  

https://www.sciencedirect.com/science/article/pii/S0959652618306127#!
https://www.sciencedirect.com/science/article/pii/S0959652618306127#!
https://www.sciencedirect.com/science/article/pii/S0959652618306127#!
https://www.sciencedirect.com/science/article/pii/S0959652618306127#!
https://www.sciencedirect.com/science/journal/09596526
https://www.undp.org/content/undp/en/home/%20sustainable-development-goals.html
https://www.un.org/sustainabledevelopment/sustainable-consumption-production/
https://www.un.org/sustainabledevelopment/sustainable-consumption-production/
https://wedocs.unep.org/handle/20.500.11822/25194


   

 

201 
 

VEAL, A. & DARCY, S. 2014. Research methods in sport studies and sport 

management: a practical guide. 1st ed. Routledge: New York.  

VINCK, K., SCHEELEN, L. & BOIS, E. 2019. Design opportunities for organic waste 

recycling in urban restaurants. Waste management & research, 37(1):40-50, 

January.  

VISSCHERS, H., WICKLI, W. & SIEGRIST, S. 2016. Sorting out food waste 

behavior: a survey on the motivators and barriers of self-reported amounts of food 

waste in households. Journal of environmental psychology, 45(03):66-78, March.  

WAKEFIELD, A. & AXON, S. 2020. “I’m a bit waster”: identifying the enablers of, and 

barriers to, sustainable food waste practices. Journal of cleaner production, 

275(12):1-14, December.  

WASTE & RESOURCES ACTION PROGRAMME [WRAP]. 2020. The waste 

hierarchy for food and drink businesses. [Online]. Available at: 

https://www.wrap.org.uk/sites/files/wrap/image/Food_and_Drink_hierarchy.jpg.Acces

sed:06/05/2020.  

WASTE TO FOOD. 2016. Creating economic opportunities by recycling food waste. 

[Online]. Available at: https://seed.uno/articles/case-studies/case-study-waste-to-

food. Accessed: 06/05/2020.  

WHITCOMB, S. 2018. Behavioural, social, and emotional assessment of children 

and adolescents. 5th ed. Routledge. 

WILLIAMON, A., GINSBORG, J., PERKINS, R. & WADDELL, G. 2021. Performing 

music research. 1st ed. Oxford university press: U.K.  

WOOLWORTHS.2016. Woolworths food waste and food security position statement. 

[Online]. Availble at: 

https://www.woolworths.co.za/images/elasticera/New_Site/Corporate/Woolworths_F

ood_Waste_Position_Statement.pdf. Accessed: 06/06/2020.  

https://www.wrap.org.uk/sites/files/wrap/image/Food_and_Drink_hierarchy.jpg.Accessed:06/05/2020
https://www.wrap.org.uk/sites/files/wrap/image/Food_and_Drink_hierarchy.jpg.Accessed:06/05/2020
https://seed.uno/articles/case-studies/case-study-waste-to-food
https://seed.uno/articles/case-studies/case-study-waste-to-food
https://www.woolworths.co.za/images/elasticera/New_Site/Corporate/Woolworths_Food_Waste_Position_Statement.pdf
https://www.woolworths.co.za/images/elasticera/New_Site/Corporate/Woolworths_Food_Waste_Position_Statement.pdf


   

 

202 
 

WORLD HEALTH ORGANIZATION [WHO] .2020. Five keys to safer food manual. 

[Online]. Available at: https://www.who.int/publications-detail-redirect/five-keys-to-

safer-food-manual. Accessed: 16/12/2021.  

WORLD HEALTH ORGANIZATION [WHO] .2020. Food safety. [Online]. Available 

at: https://www.who.int/foodsafety/areas_work/food-hygiene/en/. Accessed: 

16/09/2020.  

WORLD WILD FUND [WWF]. 2017. Food loss and waste. [Online]. Available at: 

http://awsassets.wwf.org.za/downloads/WWF_Food_Loss_and_Waste_WEB.pdf. 

Accessed: 17/04/2019.  

WORLD WILD FUND [WWF]. 2018. Surplus food from farms and firms onto forks. 

[Online]. Available at: 

http://awsassets.wwf.org.za/downloads/wwf_wwf2018_surplus_foods_from_farms_a

nd_firms_onto_forks.pdf. Accessed: 01/02/2022.  

WORLDWIDE RESPONSIBLE ACCREDITED PRODUCTION [WRAP]. 2020. Love 

food hate waste. [Online]. Available at: https://wrap.org.uk/content/love-food-hate-

waste. Accessed: 16/09/2020.  

WYMAN, O. 2014. Reducing food waste. [Online]. Available at: 

https://www.oliverwyman.com/content/dam/oliver-

wyman/global/en/2014/jul/OW_Reducing_Food_Waste.pdf. Accessed: 29/01/2022.  

YOUNG, C., RUSSELL, S., ROBINSON, C & CHINTAKAYALA .2018. Sustainable 

retailing - influencing consumer behaviour on food waste. Business strategy and the 

environment Journal, 27(5):1-15, May.  

YUAN, J., Yi, Williams, H. & Park, O. 2019. US consumer’s perceptions of imperfect 

‘’ugly’’ produce. British food journal, 121(11):2666-2682, November.  

ZANIN, L., DA CUNHA, D., ROSSO, V., CAPRILES, V. & STEDEFELDT, E. 2017. 

Knowledge, attitude and practices of food handlers in food safety: An integrative 

review. Journal of food research international, 100(1):53-63, January.  

https://www.who.int/publications-detail-redirect/five-keys-to-safer-food-manual
https://www.who.int/publications-detail-redirect/five-keys-to-safer-food-manual
https://www.who.int/foodsafety/areas_work/food-hygiene/en/
http://awsassets.wwf.org.za/downloads/WWF_Food_Loss_and_Waste_WEB.pdf
http://awsassets.wwf.org.za/downloads/wwf_wwf2018_surplus_foods_from_farms_and_firms_onto_forks.pdf
http://awsassets.wwf.org.za/downloads/wwf_wwf2018_surplus_foods_from_farms_and_firms_onto_forks.pdf
https://wrap.org.uk/content/love-food-hate-waste
https://wrap.org.uk/content/love-food-hate-waste
https://www.oliverwyman.com/content/dam/oliver-wyman/global/en/2014/jul/OW_Reducing_Food_Waste.pdf
https://www.oliverwyman.com/content/dam/oliver-wyman/global/en/2014/jul/OW_Reducing_Food_Waste.pdf


   

 

203 
 

ZERO WASTE INTERNATIONAL ALLIANCE [ZWIA]. 2018. Zero waste definition. 

[Online]. A available at: https://zwia.org/zero-waste-defination/. Accessed: 

01/02/2022.  

ZIKMUND, W., BABIN, B., CARR, J. & GRIFFIN. M. 2013. Business research 

methods. 9th ed. South Western Cengage learning: U.S.A.  

 

 

https://zwia.org/zero-waste-defination/


 

 
 

ANNEXURE A Ethical Approval for the study 

 



   

 

2 
 

 

 



   

 

3 
 

 

 



 

 
 

 

ANNEXURE B 1  Ward councillor permission letter 

 

 



   

 

2 
 

 



   

 

3 
 

 



 

 
 

 

ANNEXURE B2 Ward councillor permission letter 



 

 
 

ANNEXURE C  Permission letter for supermarket (Maponya Mall) 

 

 



   

 

2 
 



 

 
 

 

ANNEXURE D Permission letter for Supermarket (Bara City) 

 



   

 

2 
 

 

 



   

 

3 
 

 

 



 

 
 

 

ANNEXURE E Permission letter for supermarket C (Dobsonville)

 

 



   

 

2 
 

 

 



   

 

3 
 

 

 

 



 

 
 

ANNEXURE F Informed leaflet and informed consent letter 

 

 

 

 



   

 

2 
 

 

 

 

 

 

 



 

 
 

ANNEXURE G Food waste knowledge questionnaire 

 



   

 

2 
 

 



   

 

3 
 

 



   

 

4 
 

 



   

 

5 
 

 

 



 

 
 

ANNEXURE H Observational checklist on food waste practices 

 

 



   

 

2 
 

 

 



   

 

3 
 

 

 

 



 

 
 

ANNEXURE I  

 

MENU PLANNING AS FOOD WASTE 
PREVENTING PRACTICE 

A guideline for food handlers in supermarket 
kitchens 

 
 

 

 



   

 

i 
 

Contents 

INTRODUCTION ................................................................................................................. 1 

PURPOSE OF THIS GUIDE ................................................................................................ 2 

1.CAREFUL MENU PLANNING ........................................................................................... 3 

1.1 Customer satisfaction ..................................................................................................... 3 

1.2 Nutritional quality............................................................................................................ 3 

1.3 Aesthetics ...................................................................................................................... 4 

1.4 Management decision .................................................................................................... 4 

2. PROPER FOOD STORAGE AND INVENTORY CONTROL ............................................ 4 

2.1 Types of food storages ................................................................................................... 5 

2.1.1 Dry Storage ................................................................................................................. 5 

2.1.2 Refrigerated and freezer storages ............................................................................... 5 

2.1 Food storage food rules ................................................................................................. 6 

3. PROPER FOOD PREPARATION .................................................................................... 8 

3.1 Standardised recipe ....................................................................................................... 8 

3.2 Benefits of using a standardised recipe include; ............................................................. 9 

3.3 Avoid cross-contamination. .......................................................................................... 10 

5. TIME AND TEMPERATURE CONTROL ........................................................................ 12 

6. PROPER PRACTICES DURING THE DISTRIBUTION OF MEALS ............................... 13 

7. PERSONAL HYGIENE GUIDELINES FOR EMPLOYEES ............................................. 14 

8. GUIDELINES FOR ENSURING FOOD SAFETY ........................................................... 16 

9. GREEN PRACTICES ..................................................................................................... 17 

10. PROPER FOOD WASTE MANAGEMENT PLAN ......................................................... 18 

10.1 Food recovery waste hierarchy .................................................................................. 18 

10.2 Evaluating existing waste practices and identifying areas for Improvement ................ 19 

10.3 Understanding options for waste segregation infrastructure ....................................... 20 

10.4  Training staff and building in monitoring .................................................................... 22 

10.4.1 Involve Staff ............................................................................................................ 22 

10.4.2 Keep it Simple ......................................................................................................... 23 

10.4.3 Plan for continued education ................................................................................... 23 

11. PARTNERSHIP ........................................................................................................... 24 

12. BUILD IN MONITORING .............................................................................................. 24 

REFERENCES .................................................................................................................. 25 



   

 

1 
 

INTRODUCTION 

Globally, an excessive amount of food produced for human consumption goes to waste 

(World Wild Fund [WWF] (2017). Food waste is an environmental, social and economic 

problem.  

 

The largest amount of food waste and loss in South Africa is produced by agricultural/ 

post stage (50%) followed by processing and packaging (25%), distribution and retail at 

20% with consumer level at 5% (WWF 2017). To realise the vision of a truly sustainable 

world, we all need to change the way we produce and consume our natural resources. 

 

All sectors that contribute to the usage of natural resources and food waste are entitled 

to take initiatives at all levels, including the supermarkets as part of the food supply chain. 

Managing food waste leads to reduced costs for the organisation and for the environment 

(Mabaso & Hewson 2018:2). 
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PURPOSE OF THIS GUIDE  

 

he The purpose of this guide is to provide food waste guidelines and 

recommendations for kitchens in food service units, including supermarkets. The 

guide provides tools and techniques for reducing overall waste generation in food 

service unit kitchens and keeping recyclable and organic food out of waste destined for 

landfill. Factors that contribute to food waste are discussed, as well as proper food waste 

reduction practices. Every food service unit is hoped to be committed to reducing the 

amount of food waste generated for disposal. The cost of collecting and disposing of 

unnecessary food waste to the landfills is going up, and the landfill sites are progressively 

being filled up. This guide can be a customised plan to suit your business needs. We all 

have a duty to find alternative ways to deal with food waste.  
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The following factors discussed below contributes to food waste in food service 

units’ kitchens if not followed accordingly. Proper knowledge and practices are 

provided.  
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1. CAREFUL MENU PLANNING 

According to Egan (2015:62) menu planning principles should include the following;  

1.1 Customer satisfaction 

• Knowing your customers (and potential customers) is obviously important when 

it comes to menu planning and design. Consider yourself as the customer. What 

are some of the factors that influence your liking or disliking of a menu? 

• Gathering market research on our customers and researching food and menu 

trends can assist menu planners in keeping the menu fresh and satisfying for 

our customers. 

1.2 Nutritional quality 

• Consider dietary guidelines that specify how people should eat, and be aware that 

nutrition knowledge influences how we eat. 

• Consider how nutrition trends such as smaller serving sizes, ethnic foods, and 

gluten-free diets influence menu planning. Consider the new food products and 

dishes. 

• Customers may be misinformed about nutrition at times, and we must educate 

them while also attempting to feed them a well-balanced, healthy diet. 

• In some cases, the menu also serves as a tool for nutrition education. 

• The addition of unusual or unfamiliar foods may cause a customer to lose interest 

in eating entirely. 
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1.3 Aesthetics 

The issue of aesthetics should 

not be overlooked. You've 

probably heard it before: we eat 

with our eyes. The presentation 

of our food, as well as texture, 

consistency, colour, shape, and 

preparation method, influences 

how we feel and think about a 

menu. It can even affect our 

appetite and desire to eat. 

1.4 Management decision 

When the menu is viewed as a 

management tool, a number of 

other menu-related factors enter the picture. Consider the following factors when 

creating a menu: 

• Food costs and the foodservice operation's budgetary objectives. 

• Capacity for production, including available equipment and personnel. 

• Service type and food delivery system. 

• Food availability. 

• The business and foodservice philosophy 

2. PROPER FOOD STORAGE AND INVENTORY CONTROL  

 

The following section discusses food storage types, storage access control, food 

storage rules, labelling and dating of food items in storage areas, as well as sanitising 

and cleaning schedules of storage areas as factors that contribute to food waste. 

 

Figure 1 Colourful food example 
(Colourful plates 2024) 
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2.1 Types of food storages  

2.1.1 Dry Storage 

• Non-perishables are foods that are shelf stable at room temperature and are stored 

in dry storage, such as grains, pulses, and dehydrated foods with low moisture 

content (Shukla 2018:55). The storage area should be dry and the temperature 

should not be higher than 70oC. Certain organisms, such as moulds, thrive in a 

dark, moist environment. One of the most important aspects of dry storage is 

ventilation (Payne-Palacio and Theis  2016:206). 

• Dry food should be stored at least 15cm above the deck, away from bulkheads, 

and away from direct sunlight.  

• Foods must be stored in their original packaging and, once opened, in tightly 

sealed containers. This will keep insects, rodents, and microorganisms out of the 

food (Fernandes 2018:63).  

• Storage facilities should provide adequate space as well as appropriate dust, 

insect, rodent, and other extraneous matter control and protection (Marriott et al. 

2018:4).  

• Bulk food products, such as sugar and flour, should be properly labelled before 

being emptied into storage containers (Atia & Abdelgawad 2018:21). 

2.1.2 Refrigerated and freezer storages 

• Non-perishable and semi-perishable foods are stored in refrigerators and freezers. 

• Refrigerated food items are perishables and must be kept at a constant low 

temperature and at chilled/frozen temperatures, such as meat, dairy products, 

fruits, and vegetables.  

• Perishables can be kept under normal refrigeration for 5-8 days, but deep freezing 

is required for longer storage. Semi-perishables, such as cheeses and eggs, can 

be kept at room temperature for a short period of time. Under refrigeration, the 

shelf life can be extended to about 30-90 days (Shukla 2018:55). 
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2.1 Food storage food rules  

 

• All foods prepared ahead of time must be promptly stored in a refrigerator at or 

below 50 degrees Celsius.  

• Cooked or ready-to-eat foods, as well as raw poultry, meat, or seafood, should be 

stored in separate sections of the refrigerator or freezer in the proper order. All 

food should be tightly wrapped or covered (Fernandes 2018:63).  

• To avoid cross contamination, raw meat should be stored below cooked food (Atia 

& Abdelgawad 2018:22), and dripping liquids of raw uncooked foods in cooked or 

ready-to-eat foods should be avoided (Fernandes 2018:59). 

 

2.1 Storage access control  

Storeroom control not only prevents theft and pilferage, but also food spoilage, which 

can result in food waste of stock if not handled properly. As a result, store room rules 

that specify who is permitted to enter stores are required. After obtaining requisitions 

signed by authorised individuals, the item should be issued in accordance with the 

prescribed procedure (Shukla 2018:54). 

2.2 Labelling and dating of food items in storage areas 

 

• Proper storage techniques include making sure that food products are well 

organised so that employees can easily use older products first, find products when 

they are needed, and monitor inventory levels, as well as making sure that food 

does not spoil before use (EPA 2014:8). 

• The first-in-first-out (FIFO) approach for stock rotation is commonly used to ensure 

that food is consumed before it expires (Betz, Buchli, Gobel, & Müller 2015:225).  

• Food products with the most recent expiration dates should be used first. 

Furthermore, not only should the temperature and quality of food products be 

checked during the receiving stage, but the expiry date or shelf-life should be 
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checked as well to avoid storing food with a closer expiry date, which leads to food 

spoilage before use (Shukla 2018:55). 

• Food, whether raw or cooked, must be stored in a clean, covered container with a 

label sticker after being removed from the container or package in which it arrived 

(Fernandes 2818:62).  

• Labeling food items before storing them informs a food handler of when the food 

must be consumed. Use by dates should be included on highly perishable 

packaged foods such as cooked meat, fish, and dairy products. All ready-to-eat 

foods must bear a label that includes the food's name as well as a use by or 

expiration date. Items that are less perishable, such as dried fruits, flour, chips, 

and canned food, should have a 

best before date (Always food 

safe 2018). 

 

2.3 Sanitising and cleaning 

of food storage areas 

 

Sanitation refers to practices that 

aim to keep a clean and healthy 

environment for food production, 

processing, preparation, and 

storage. Sanitation is more than 

just cleanliness, and when done 

correctly, it can improve the 

aesthetic qualities and conditions 

of food preparation areas. Organised storage layouts with proper stock rotation can 

frequently reduce contamination, make cleaning easier, and contribute to a cleaner 

operation. Storage area floors should be swept or scrubbed, and shelves and/or racks 

should be cleaned and sanitised using appropriate cleaning compounds (Marriott, 

Schilling & Gravani 2018:90). Cleaning with soap and other detergents is the first step 

 

Figure 2 Food storage label example 

(Morgan 2019) 
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in the cleaning process. Sanitation is also required. Cleaning removes dirt and grease 

but does not necessarily kill bacteria or other pathogens. Only a sanitiser will kill bacteria 

and make the area safe for food 

preparation. In any food service 

preparation area, a sanitation plan is 

essential. A cleaning schedule that 

specifies how each item should be 

cleaned, who is responsible for it, and 

how frequently it occurs (BC cook 

articulation committee 2015:43).  

  

 

3. PROPER FOOD PREPARATION 

 

The complexities of food presentation, the ingredients used in cooking, and the need to 

know the exact temperatures at which foods come together best are all factors that 

kitchen staff must be intimately familiar with in order to prepare food at its best.  

Most foods and ingredients are highly sensitive to overcooking and poor preparation 

techniques; for example, fresh fish will become rubbery and unappealing if cooked for 

even a few minutes too long. As a result, it is critical that the menu be created with an 

understanding of how skilled the kitchen staff will need to be in order to properly prepare 

the foods (Taylor at el. 2016:26). 

3.1 Standardised recipe 

A standardised recipe is a set of written instructions used to consistently prepare a 

known quantity and quality of food. A standardised recipe will produce a product that 

 

Figure 3 food preparation (Jonathan 

2018) 
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is close to identical in taste and yield every time it is made, no matter who follows the 

directions. A good standardised recipe will include the following (Egan 2015:97);  

• Menu item name – the name of the given recipe that should be consistent with the 

name on the menu.  

• Total Yield – number of servings, or portions that a recipe produces, and often the 

total weight or volume of the recipe. 

• Portion size – amount or size of the individual portion. 

• Ingredient list/quantity – exact quantities of each ingredient (with the exception of 

spices that may be added to taste). 

• Preparation procedures – Specific directions for the order of operations and types 

of operations (e.g., blend, fold, mix, sauté). 

• Cooking temperatures and times, including HACCP critical control points and limits 

to ensure the dish is cooked properly and safely. 

• Special instructions, according to the standard format used in an operation. 

• Mise en place – a list of small equipment and individual ingredient preparation. 

• Service instructions, including hot/cold storage. 

• Plating/garnishing’ 

 3.2 Benefits of using a standardised recipe include; 

• Waste reduction.  

• A consistent level of quality and quantity. 

• Standard serving size/price. 

• Ensuring nutritional content and dietary considerations, such as special diets or 

food allergies. 

• Assisting in ensuring compliance with the "Truth in Menu" requirements. 

• Assisting with purchasing and forecasting. 

• Fewer food order mistakes. 

• Incorporating work simplification principles and aiding in cross-training. 

• Assisting in the training of new employees. 
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3.3 Avoid cross-contamination. 

Proper guidelines to avoid cross-contamination in food preparation stage are as follows 

(Garden-Robinson 2017);  

• Hands should be washed before 

beginning a task and after any 

interruption that could contaminate 

hands. It is preferable to use the hand 

washing sink rather than the prep sink. 

• When harmful bacteria are transferred 

from one food to another via a nonfood 

surface, such as utensils, equipment, 

or human hands, this is referred to as 

cross contamination. 

• Cross contamination can also happen 

from food to food, such as when 

thawed meat drips on ready-to-eat 

vegetables. 

• Prevent cross contamination by 

observing the following 

recommendations: 

• Use proper hand-washing techniques. Hands should be washed before putting on 

plastic gloves if they are to be worn. When changing tasks that could cause 

contamination, plastic gloves should be changed. Plastic gloves that are 

improperly used can contaminate foods just as easily as bare hands. 

• When preparing food, use clean and sanitised utensils and cutting boards. After 

using, thoroughly clean cutting boards with hot soapy water, followed by a hot 

water rinse and a final sanitising step (1 tablespoon bleach per gallon of water). 

• Cooked and raw foods should be stored separately. 

• Wash all fresh fruits and vegetables in a produce sink with clear running water.  

 

 
 
Figure 4 Colour codes for boards 
and knives (Maritime progress 
2016) 
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4. COOKING METHODS TECHNIQUES  

Knowledge of cooking methods and techniques, as well as food component 

arrangement, is essential for reducing kitchen waste (Hennchen 2019:679). Food 

handlers should be familiar with the different types of cooking methods, such as dry 

heat and moist heat. Different types of cooking methods are discussed on the table 

below. 

Table 1  Main cooking methods (Cousins 2014:101) 

Cooking method  Procedure 

Baking Cooking in either a conventional or a fan oven. Dry cooking is a term 

that is frequently used. 

Boiling  Cooking food in a simmering liquid. 

Braising Slow cooking in minimum liquid in a casserole dish with a lid. 

Deep frying  

 

Cooking by placing into deep fat held at a temperature of about 175–190 

°C/ 

(350–375 °F). 

Grilling Quick and dry method of cooking food by radiant heat, either over 

heated charcoal 

Or under electric or gas salamanders. 

Microwave 

 

cooking or re-heating food using high frequency power in a microwave 

oven 

Powered by electricity. 

Poaching Cooking in a minimum amount of liquid held at simmering point. 

Roasting Cooking with dry heat in the oven. 

Shallow frying Cooking in the minimum amount of heated fat or oil. 

Steaming Cooking heat is transferred from the water vapor (steam) to the food 

being cooked. 

Stewing Very slow cooking of food items in their own juices and using the 

minimum amount of liquid, such as stock, in the process. 

Water bath:  

 

Technique of vacuum packing ingredients and cooking them at low 

temperatures in a water bath. This is a slow and gentle process where 

moisture is not expelled and flavour is retained. 
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5. TIME AND TEMPERATURE CONTROL  

Food temperature and time control during the preparation, thawing, cooking, cooling, 

reheating, and serving food stages should be followed as specified by the Food and 

Drug Administration [FDA] (2017) food code to protect public health and ensure food 

is pure and accurately presented when offered to the consumer. Every food service 

unit establishment, including supermarket kitchens, should have a written plan 

regarding temperature and time for food preparation that states what will be monitored 

by when and by whom (Brown 2014:89). Some of the time and holding temperature 

control stages in food safe handling are as follows: 

• Hot and Cold Holding 

Hot food should be kept at a temperature 

of 54oC or higher, while cold food should 

be kept at a temperature of 5oC or lower 

(FDA 2017:96). 

 

• Cooling 

Food must be cooled within 2 hours 

between 57oC to 21oC and within 6 hours 

between 57oC to 5oC or less. Food, on the 

other hand, must be cooled within 4 hours 

to 5oC or less if made from ingredients at 

room temperature, such as reconstituted 

foods and canned tuna (FDA 2017:94). 

 

• Reheating 

Controlling time and temperature for safety 

food that has been cooked, cooled, and 

reheated for hot holding must be reheated 

for 15 seconds so that all parts of the food 

Figure 5 Proper food cooking 

temperatures (FDA 2018).  
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reach a temperature of at least 74oC. Food must be kept between 5oC and 2 hours 

(FDA 2017:91). 

6. PROPER PRACTICES DURING THE DISTRIBUTION OF MEALS 

 

One of the most significant causes of food deterioration in delicatessen cabinet 

displays is improper temperature control, which affects food quality, drying rate of food, 

and display shelf life in food service units during food distribution and serving 

(Hadawey, Tassou, Haddowe & Sundararajan 2018:324). If the proper temperature is 

not maintained in a hot or cold display, or if food is handled incorrectly, the chances of 

contamination increase. To avoid food display contamination, raw and cooked or 

ready-to-eat food should be displayed in separate units, separate serving utensils 

should be used for each food, and most importantly, food displays and utensils must 

be cleaned before use (Catering wholesalers 2019). The following guidelines illustrate 

safe food handling in food holding stage (Garden-Robinson 2017:6);  

 

• Hot foods should be kept hot, and cold foods should be kept cold. Hot foods should 

be kept at 60oC F or higher, and cold foods at 5oC or lower. Temperatures near 

the top surface should be measured on a regular basis before stirring; stir with a 

clean, sanitised utensil, then measure and record the temperature. 

• Holding units, such as steam tables or chafing dishes, should not be used to cook 

or reheat foods.  

• Hold cold foods in ice-filled serving containers; the food should not come into 

contact with the ice.  

• Do not pile previously stored food on top of freshly prepared food. First, finish the 

food that was previously stored.  

• Handling ready-to-eat foods such as lettuce, ham, and cheese with bare hands is 

not recommended. To handle food, use spatulas, tongs, clean plastic gloves, or 

deli tissue.  
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• Foods that have been out of temperature control for more than four hours should 

be discarded. Food variety and menu, food presentation, and overall food display 

appearance all have a significant impact on customer satisfaction and as well as 

staff service efficiency (Anu & Manorselvi 2021:1117). 

7. PERSONAL HYGIENE GUIDELINES FOR EMPLOYEES 

 

Personal hygiene is extremely important for foodservice workers. Personal hygiene 

policies should be reviewed with employees and posted as a reminder. Workers who 

have a cold, the flu, or another communicable illness, for example, should notify their 

supervisor and refrain from handling food. The following guidelines should be stressed 

to any worker dealing with food (Garden-Robinson 2017); 

 

• Maintain your cleanliness by bathing daily, using deodorant, and washing your hair 

on a regular basis. 

• Wear a hair restraint to keep your hair under control. Wear clean clothing/uniform 

and/or an apron. 

• Avoid wearing jewellery, which can harbor bacteria and pose a physical hazard if 

pieces fall into food. Jewelry can also pose a personal safety risk if it becomes 

entangled in the equipment. 

• Keep your fingernails clean, unpolished, and short.  

• If you have open cuts or sores, use a bandage and plastic gloves. Employees may 

be required to perform non-food-related tasks until the wound heals in some cases. 

• While on duty, do not chew gum. 

• Do not smoke cigarettes while doing any part of the food preparation process. 

• Avoid unprotected coughing or sneezing. 

• After coughing or sneezing, wash your hands. 

Wash hands thoroughly: 
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• Before beginning work. 

• During food preparation, change tasks as often as necessary to avoid cross 

contamination when transitioning from raw to cooked foods. 

After:  

• Coughing, sneezing,  

• Using a tissue or a handkerchief. 

• Getting in contact with bare human body parts. 

• Eating, drinking, or smoking 

• Working with raw meats, poultry, and fish. 

• Taking care of garbage, sweeping, or picking up items from the floor. 

• Using cleaning products and other chemicals. 

• Using the restroom. 

• Handling soiled utensils and equipment. 

• Alternating between raw and ready-to-eat foods. 
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8. GUIDELINES FOR ENSURING FOOD SAFETY  

                 Table 2 Food safety guidelines (Environmental health in emergencies and disaster 2003:150).  

Step Danger Measure 

Storage  Contamination  
 

Keep foods in wrapped or closed containers. 
Perform pest control. 

 Reproduction of bacteria 
. 

Monitor the time and temperature of storage. 
Follow the FIFO principle 

Preparation Contamination resulting from 
personal hygiene 

Wash hands before touching the food. 
Prevent cross-contamination by surfaces and containers. 
Separate cooked foods from raw foods. 
Use boiling water, especially if the food will not undergo 
additionally cooking 

 Reproduction of bacteria Pay close attention to the amount of time foods remain at room 
temperature 

Cooking Survival of the pathogen Make sure that the food is cooked well (the food in its entirety should have 
a temperature of 70°C) 

Cooling and keeping at 
cool temperatures 

Reproduction of the bacteria 
and spores which did not die 
in high temperature; toxin 
production 

Make sure that the temperature of the food drops below 5°C as soon as 
possible when cooling it. 
Do not let foods remain at room temperature longer than two hours. 
Avoid storing too much food in the refrigerator or in the cool spaces in it. 
Beware of the thermal agitations in long-term cold storage. 

 Contamination by various 
Sources 

Wrap the foods appropriately and prevent their direct or indirect contact with 
raw foods 
Make sure that the food containers are clean when storing the cooked foods. 

Waiting in high temperature Reproduction of the bacteria 
and spores which did not die 
in high temperature; toxin 
production 

Keep temperature of the food above 60°C. 

Re-heating Survival of the bacteria Re-heat the food properly. 

Service Reproduction of bacteria, 
production of spores, and 
toxins 

Re-heat the food properly.  

 Contamination Do not touch the food with hands. 
Serve the food hot. 
Prevent contact between uncooked foods and unclean containers. 

HACCP: Hazard Analysis Critical Control Point   Follow all steps of HACCP accordingly.  
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9. GREEN PRACTICES  

Green initiatives, in essence, optimise eco-friendly products that may be organic or 

manufactured with fewer natural resources and with social and ethical respect for the 

labor force, require less energy during usage, and can be recycled (Guyader, Ottosson 

& Witell 2016:319). According to DiPietro & Gregory (2013:2) Green practices are 

those used by organisations to reduce their carbon footprint and harm to the 

environment, such as excessive resource use, the use of non-recyclable products, 

ineffective recycling processes, and harmful chemical products. Below are some of the 

tips to reduce food waste. 

Some of the kitchen tips that help in food waste reduction are indicated in Figure 3 

below.  

 

Figure 3Food waste preparation tips. Adapted from EPA (2019). 
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10. PROPER FOOD WASTE MANAGEMENT PLAN 

10.1 Food recovery waste hierarchy  

The food recovery hierarchy Figure below indicates the most and least preferred 

solutions of managing food waste (EPA 2019). The first step is the source reduction, 

followed by the second option which is to feed hungry people, thirdly is to feed 

animals, the forth one is the industrial use, lastly is landfilling.  These are the steps 

that can be adopted by food service units to manage food waste. 

 

Figure 6 The food waste recovery pyramid (EPA 2019). 

The following food waste management guidelines are recommended by the 

Association of Whistler Area Residents for the Environment [AWARE] (2016). The first 
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step is to evaluate current waste practices and identify areas for improvement, followed 

by understanding options for waste segregation infrastructure, training staff, and 

establishing continuous monitoring. 

 10.2 Evaluating existing waste practices and identifying areas for 

Improvement  

 

• The first step in identifying opportunities for improvement is to understand where 

and how waste is generated. 

• The depth and scope of an initial waste review and ongoing waste monitoring will 

be determined by available budgets, waste flow, and staff support. 

• Waste audits can be as simple as routinely observing the amount and variety of 

materials that end up in garbage, compost, and recycling bins. 

• Understanding the amount and type of waste generated will aid in identifying 

necessary changes to existing waste management policies and operating 

practices. 

• You can't manage something if you don't measure it. Continuous waste monitoring 

enables businesses to save money while improving recycling performance. 

• Engaging supervisors and employees early on will aid in the identification and 

understanding of existing waste practices, as well as the development of shared 

responsibility, which increases the likelihood of success when implementing future 

changes. 

• Invite employees to become "champions" of waste management and involve them 

in monitoring reduction efforts. 

Methods for monitoring waste 

• Do visual observations. 

• Discuss waste data with waste collectors. 

• Conduct a thorough waste audit. 
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 10.3 Understanding options for waste segregation infrastructure 

 

• To maximise recycling and minimise contamination, waste sorting areas should be 

convenient, easy to use, and intuitive. 

• Consider how employees and customers 'flow' through the company. 

• Ensure that waste-sorting stations are visible, easily accessible, and correctly used. 

Install clear signage 

• Clear, image-based signs in a variety of formats have been created, which can be 

used to create signage, posters, or bin labels. 

• Using standard signage will assist people in correctly sorting waste. 

• They will become accustomed to seeing the same images and colors on signage. 

Consider using color coded bins 

• When choosing bins or bin lids, consider using three different colors of bin to 

represent the three streams of 

collection. 

• This would imply that green 

would be used for organics, black 

for garbage to landfill, and blue for 

all other recycling. 

• Signage or labels can then 

be used to distinguish between 

blue bins. 

In the garbage room 

• Organic waste and 

recyclable materials are collected 

in bins provided by waste hauling 

companies in the main garbage 

area. 

 

Figure 7: Color coded waste bins (Conrad 

2021) 

https://www.greenbiz.com/conrad-mackerron
https://www.greenbiz.com/conrad-mackerron
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• The containers used to collect organics within the business will be chosen based 

on the layout of the business spaces. 

• Consider the path waste takes from daily business operations to the garbage room. 

• Is there a staircase? How far must employees transport waste? 

• How should waste be moved from the business to the garbage room? 

• Is it better to collect food scraps in the provided service bins and wheel them to the 

garbage room, or to collect in smaller bins and then empty them into the garbage 

room's service bins? 

• Keep in mind that organic waste can be bulky. 

• Bins must be kept in good condition in both indoor and outdoor areas so that they 

can be easily and safely accessed. 

• Keeping garbage rooms clean, tidy, and well-lit ensures that employees are 

comfortable taking the time to sort waste correctly and establishes the expectation 

that waste should be disposed of responsibly. 

• Waste collectors can assist in keeping garbage rooms clean by replacing or 

cleaning dirty bins, and they frequently offer services to power wash garbage 

rooms. 

• Do not leave trash on the floor or on top of waste bins. 

Setting up for success: 

• To encourage full separation, pair food waste bins with garbage and recycling bins. 

• Identify waste collection points, such as food prep stations, the line, dish pits, and 

front of house stations. 

• By providing centralised waste collection points, supervisors can more easily 

monitor and review waste levels and contamination. 

• Use clear, color-coded labels to help users identify where waste should go. 

• Post waste sorting information in high traffic areas such as the kitchen, staff 

information boards, or the employee break room, such as educational posters or 

updates on new products and their disposal. 
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Points to consider when reviewing collection stations: 

• determining bin locations and the number of bins required.  

• The use of bin liners and the leads. 

• Bins must be emptied. 

• Keeping waste bins clean. 

• Maintaining system consistency. 

 

10.4  Training staff and building in monitoring 

Monitoring and quality control are the most important aspects of maintaining a business 

waste management programme once food waste collection processes are established. 

A long-term commitment to continuous improvement is required. 

10.4.1 Involve Staff 

• Helping employees understand why food waste is separated can often result in 

increased vigilance. 

• Include a description of food waste and recycling systems during new employee 

orientation. 

• During staff briefings, provide regular feedback updates to the team. 

• To achieve better results, demonstrate the system in action or discuss problem 

areas. 

• Help staff understand the importance of correct waste segregation 

• When waste is contaminated, recycling facilities find it extremely difficult to process 

it, which can result in batches of recyclable materials being sent to landfill. The 

level of contamination that is acceptable in waste varies depending on the 

equipment at facilities. Staff buy-in can be increased by helping them understand 

why contamination affects recycling.  
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10.4.2 Keep it Simple 

• Allow employees to customise the system to their needs. For example, a staff 

member may need a container on or near their workspace to complete a task, with 

the understanding that the container will be emptied into the main organics bin 

once completed. 

• Ensure that no changes are made that will impact or confuse other members of 

the team who are also attempting to segregate waste (for example, if one 

employee wheels the main organics bin next to their workstation the rest of the 

team may simply start putting food scraps in the garbage as a result of being 

unable to quickly locate the organics bin). 

10.4.3 Plan for continued education 

 

• Plan to engage and educate staff on a regular basis once the organics 

collection system is in place. 

• Continuously reinforcing the importance of following waste management 

systems will increase the likelihood of success, especially in high-turnover 

teams. 

• Include waste information in training, staff briefings, staff areas, and via e-mail. 

• Focus on information that provides practical guidance (for example, what goes 

where), generates interest (for example, why waste reduction is important to 

the business), and shares success tips. 

• To assist with waste separation, provide posters, information, appropriate 

equipment, and appropriately sized containers. Posters can also be used to 

educate staff and customers about the environmental benefits of organics 

collection and recycling. 
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11. PARTNERSHIP  

 

• Partner with public and private 

food waste reduction 

organisations such as non-

governmental organisations 

(NGOs) to promote food waste 

awareness (Food Wise Hong 

Kong 2013). 

• Partner with organic food waste 

recycling organisations to 

collect recyclable food waste.  

• Partner with different local food 

banks and charities.  

• Make use of latest technology such as smartphones and social media platforms to 

communicate with different food banks and charities for food surplus collection 

(WWF 2018 ).  

12. BUILD IN MONITORING 

 

• Check on a regular basis to ensure that staff members understand how to use the 

food scraps and recycling bins. 

• Check in at staff meetings if you have any waste-related questions or issues. Plan 

to review how much food waste is produced on a regular basis and which 

processes are causing waste.  

• Consider incorporating monitoring into daily staff checklists; this will allow 

contaminants to be easily identified and avoided. 

 

 

Figure 8: Organic recyclable food waste (Jennie 2018) 



   

 

25 
 

REFERENCES  

ALWAYS FOOD SAFE. 2018. Food storage & safety procedures every food handler 

should know. [Online]. Available at: https://alwaysfoodsafe.com/en/correct-storage-

proceedures. Accessed: 01/07/2021.  

ANU, B & MANORAELVI, A. 2021. Influence of service quality in restaurants and its 

impact on customer satisfaction. International journal of management, 12(3):1112-1117, 

March.  

ASSOCIATION OF WHISTLER AREA RESIDENTS FOR THE ENVIRONMENT 

[AWARE] (2016). A solutions guide: Recycling and reducing food waste in commercial 

properties. [Online]. Available at: https://www.awarewhistler.org/wp-

content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-Food-

Waste.pdf?x69092. Accessed: 09/11/2021. 

ATIA, M. & ABDELGAWAD, A. 2016. Receiving and storing foods: the procedures 

followed in the Central restaurants at University Dormitories. Minia Journal of Tourism 

and Hospitality Research, 1(12):1-26, December. 

BETZ, A., BUCHLI, J., GÖBEL, C. & MÜLLER, C. 2015. Food waste in the Swiss food 

service industry – Magnitude and potential for reduction. Journal of waste management, 

35(1):218-226, January.  

BRITISH COLOMBIA [BC] COOK ARTICULATION COMMITTEE. 2015. Food safety, 

sanitation, and personal hygiene. [Online]. Available at: 

https://opentextbc.ca/foodsafety/. Accessed: 07/07/2021.  

CATERING WHOLESALERS. 2019. Hot & cold displays: how to keep food safe and 

boost sales. [Online]. Available at: https://www.cateringwholesalers.com/blog/ 

2019/11/28/ hot-cold-displays-how-to-keep-food-safe-and-boost-sales/. Accessed: 

29/06/2021.  

https://alwaysfoodsafe.com/en/correct-storage-proceedures
https://alwaysfoodsafe.com/en/correct-storage-proceedures
https://www.awarewhistler.org/wp-content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-Food-Waste.pdf?x69092
https://www.awarewhistler.org/wp-content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-Food-Waste.pdf?x69092
https://www.awarewhistler.org/wp-content/uploads/2016/05/Business-Waste-Solutions-Guide-Recycling-Reducing-Food-Waste.pdf?x69092
https://opentextbc.ca/foodsafety/
https://www.cateringwholesalers.com/blog/%202019/11/28/%20hot-cold-displays-how-to-keep-food-safe-and-boost-sales/
https://www.cateringwholesalers.com/blog/%202019/11/28/%20hot-cold-displays-how-to-keep-food-safe-and-boost-sales/


   

 

26 
 

COLOURFUL PLATES. 2024.l 5 Ways to make school salad bars more exciting. 

[Online]. Available at: https://colorfulplates.co/tips-tricks/5-ways-to-make-school-salad-

bars-more-exciting/. Accessed:09/11/2021. 

CONRAD, M. 2021. You say "recycling is garbage?" Trash that argument. [Online]. 

https://www.greenbiz.com/article/you-say-recycling-garbage-trash-argument. Accessed: 

09/11/2021.  

EGAN, B. 2015. Introduction to food production and service. Pennsylvania: Pressbooks.  

ENVIRONMENTAL PROTECTION AGENCY [EPA]. 2019. Sustainable Management of 

Food. [Online]. Available at: https://www.epa.gov/sustainable-management-food/food-

recovery-hierarchy. Accessed: 18/02/2020.  

FERNANDES, C. 2018. The handbook of global hospitality. Educreation publishing.  

FOOD AND DRUG ADMINISTRATION [FDA]. 2017. Food code. [Online]. Available at: 

https://fda.gov/media/110822/download. Accessed: 25/06/2021.  

FOOD WISE HONG KONG. 2013. Food waste reduction good practice guide for food 

and beverage sector. [Online]. Available at: 

https://www.foodwisehk.gov.hk/pdf/GPGuide_FB_en.pdf. Accessed: 09/11/2021.  

GARDEN-ROBINSON, J. 2017. A reference guide for foodservice operators. [Online]. 

Available at: https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-

reference-guide-for-foodservice-operators/fn572.pdf. Accessed: 24/06/2021.  

GARDEN-ROBINSON, J. 2017. A reference guide for foodservice operators. [Online]. 

Available at: https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-

reference-guide-for-foodservice-operators/fn572.pdf. Accessed: 24/06/2021.  

HADAWEY, A., TASSOU, T., HADDOWE, S. & SUNDARARAJAN, R. 2018. Numerical 

investigation into the products weight loss and display shelf life inside the serve-over-

cabinet. Journal of energy procedia, 161(3):317-324, March.  

https://colorfulplates.co/tips-tricks/5-ways-to-make-school-salad-bars-more-exciting/
https://colorfulplates.co/tips-tricks/5-ways-to-make-school-salad-bars-more-exciting/
https://www.greenbiz.com/conrad-mackerron
https://www.greenbiz.com/article/you-say-recycling-garbage-trash-argument
https://www.epa.gov/sustainable-management-food/food-recovery-hierarchy
https://www.epa.gov/sustainable-management-food/food-recovery-hierarchy
https://fda.gov/media/110822/download
https://www.foodwisehk.gov.hk/pdf/GPGuide_FB_en.pdf
https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-reference-guide-for-foodservice-operators/fn572.pdf
https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-reference-guide-for-foodservice-operators/fn572.pdf
https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-reference-guide-for-foodservice-operators/fn572.pdf
https://www.ag.ndsu.edu/publications/food-nutrition/food-safety-basics-a-reference-guide-for-foodservice-operators/fn572.pdf


   

 

27 
 

JENNIE, M. 2018. 4 Ways to Integrate Composting into Your Waste Management. 

[Online]. Available at: https://www.buildings.com/articles/28116/4-ways-integrate-

composting-your-waste-management. Accessed: 09/11/2021.  

JONATHAN, D. 2018. Why restaurant kitchen workers should wear gloves. [Online]. 

Available at: https://www.restaurantbusinessonline.com/advice-guy/why-restaurant-

kitchen-workers-should-wear-gloves. Accessed: 09/11/2021. 

MABASO, C. & HEWSON, D. 2018. Employees’ perceptions of food waste 

management in hotels. African journal of hospitality, tourism and leisure, 7(4):1-15, 

April.  

MARITIME PROGRESS. 2016. Colour codes for boards and knives. [Online]. Available 

at: https://maritimeprogress.com/product/colour-codes-for-boards-and-knives/. 

Accessed: 09/11/2021.  

MARRIOTT, N., SCHILLING, M & GRAVANI, R. 2018. Principles of food sanitation. 6th 

ed. Cham: Springer International Publishing.  

MORGAN, R. 2019. How to Label Food in a Restaurant or Commercial Kitchen. 

[Online]. Available at: https://www.dotit.com/blog/how-to-label-food-in-a-restaurant-or-

commercial-kitchen.html. Accessed: 09/11/2021.  

SHUKLA, Y. 2018. New opportunities in inventory management in the hotel industry. 

Journal of commerce, 2(3):46-57, April.  

WORLD WILD FUND [WWW]. 2017. Food loss and waste. [Online]. Available at: 

http://awsassets.wwf.org.za/downloads/WWF_Food_Loss_and_Waste_WEB.pdf. 

Accessed: 17/04/2019.  

 

https://www.buildings.com/articles/28116/4-ways-integrate-composting-your-waste-management
https://www.buildings.com/articles/28116/4-ways-integrate-composting-your-waste-management
https://www.restaurantbusinessonline.com/advice-guy/why-restaurant-kitchen-workers-should-wear-gloves
https://www.restaurantbusinessonline.com/advice-guy/why-restaurant-kitchen-workers-should-wear-gloves
https://maritimeprogress.com/product/colour-codes-for-boards-and-knives/
https://www.dotit.com/blog/how-to-label-food-in-a-restaurant-or-commercial-kitchen.html
https://www.dotit.com/blog/how-to-label-food-in-a-restaurant-or-commercial-kitchen.html
http://awsassets.wwf.org.za/downloads/WWF_Food_Loss_and_Waste_WEB.pdf


   

 

1 
 

ANNEXURE J Turnitin report 

 

 

 

 

 



   

 

2 
 

 



   

 

1 
 

ANNEXURE K Declaration of language editing 

 




