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ABSTRACT

This study, "A TIME SERIES ANALYSIS OF WASTE FOR FAST-FOOD OUTLETS IN
ZIMBABWE: A CASE STUDY OF SIMBISA BRANDS' BAKERS INN," is a critical analysis of
waste generated by fast-food outlets in Zimbabwe. Simbisa Brands' Bakers Inn was the area of
focus here. Quantitative data were used in the research and inferred from 29 months of past
waste data, November 2021 to March 2024, to determine and analyze trends and patterns in
waste creation. Trends were required in knowledge of how operation sustainability and
efficiency could be enhanced in the fast-food sector. To achieve its objectives, the study
embraced a rational order of activities in terms of statistical approaches in the form of
predictive modeling and time series analysis. The models used were ARIMA and FFNN. The
activities were applied in forecasting quantities of wastes in the future and forecasting the
efficacy of the various interventions of waste management that are being applied. These
analytical methods, the study provided general information regarding trends of waste
production and their economic effects to business firms. The study identified significant trends
in the waste generation patterns at Bakers Inn, such as crucial areas of improvement in coming
up with effective waste management systems. The study found that inefficient waste disposal
operations and inadequate forecasting led to the production of excess quantities of waste,
impacted operating expenses, and resulted in environmental complications. Based on this
evidence, the study found pragmatic waste reduction and efficient resource use solutions. Few
of the key recommendations included aligning better forecasting techniques to predict waste
generation more accurately, improved segregation processes to enable recycling and
composting, and customized staff training modules to familiarize them with sustainability
initiatives. In general, this study contributed a great deal to sustainable operations within
Zimbabwe's fast-foods, and the way is now cleared for Bakers Inn and other such institutions
to conduct their operations efficiently and sustainably without leaving an environmental
footprint. Of particular interest is the fact that FFNN model attained the best performance
regarding forecasting accuracy, thereby pointing to its potential as a useful utility in waste
management within the industry.
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CHAPTER 1
INTRODUCTION

1.0INTRODUCTION

Fast-food chains are one of the major sources of wastage in the form of food wastage and
packaging. With the rapidly growing business in the sector and numerous new companies
coming into the market, the growth has resulted in the production of more wastes, in most
instances including the preparation of surplus food. It is a highly serious economic and
environmental issue. Bakers Inn, as a leading Zimbabwean fast-food chain under the Simbisa
Brands, is no exception to such waste management problems. In order to tackle such problems,
it is imperative to employ efficient waste management approaches that can help mitigate
environmental effects and foster sustainable business operations. Chapter One forms the
background to this study as it presents the background, problem statement and objectives, all
of which are crucial in placing the research in context and delineating its significance.

1.1 BACKGROUND

The fast-food industry's worldwide expansion at a rapid pace has positioned the sector in a
market of US$645.8 billion in 2020 (Grand View Research, 2020). More waste is generated
with this expansion, as the food services industry generates 14.4% of the food waste globally
(United Nations Food and Agriculture Organization, 2019).

The fast-food market in Africa is set to increase to US$13.4 billion in 2025 because of
urbanization and changes in consumer tastes (Research and Markets, 2020). Waste
management remains a big problem in Africa, with the majority of African nations lacking
appropriate waste management infrastructure (African Development Bank, 2018).

In Zimbabwe, the fast-food sector has grown visibly and among market leaders is Simbisa
Brands (Bakers Inn). Simbisa Brands' Bakers Inn food outlets in Zimbabwe generate plenty of
waste. Historical evidence shows an upward trend:

Table 1.1 Waste generation

Year Waste Generation (tonnes)
2015 240

2017 630

2019 920

2022 1250
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Figure 1 Waste generation
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The graph shows an upward trend in waste generation.

A breakdown of waste composition at Bakers Inn outlets shows:
Food waste: 60%

Packaging waste: 25%

Paper and cardboard: 10%

Other waste: 5%

At Bakers Inn, waste generation has significant impacts, with financial losses estimated at
around $500,000 annually due to disposal costs and food spoilage. This not only strains
operational budgets but also reflects inefficiencies in inventory management. Environmentally,
the high volume of organic waste contributes to landfill overuse, leading to soil and water
contamination, while methane emissions from decomposition worsen climate change. Public
health risks increase as accumulated waste attracts pests, potentially spreading diseases.
Furthermore, inadequate waste management practices can harm the brand's reputation and limit
job opportunities in sustainable waste initiatives.

Previous studies have shown that waste generation in Zimbabwe's fast-food industry is
characterized by

Seasonal Fluctuations: Research shows that waste generation in Zimbabwe's fast-food sector
demonstrates important seasonal fluctuations. Specifically, waste generation is high during
festivals such as Christmas, Easter, Valentine's Day, Independence Day, Heroes Day and
Defence Forces Day. The explanation for this trend is the increased customer traffic and
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increased preparation of foods during these festivals, since the outlets overestimate the
quantities to cater to the demand. For instance, during holidays, special offers and larger
gatherings can increase food waste significantly, overwhelming existing waste management
practices. Seasonal patterns such as these must be comprehended to develop targeted waste
management practices that are effective during peak waste generation seasons (Meki et al.,
2020).

High Organic Waste Composition: The second prominent feature of waste generation by this
industry is the high organic content percentage in the waste, which is approximated at around
65% of the generated waste. Such waste is primarily made up of food residues, spoiled
ingredients and packaging. The dominance of organic waste creates certain challenges such as
odour, pest attractiveness and landfilling. Effective organic waste management is not only
central to reducing general levels of waste but also to following sustainable alternatives such
as composting. By recycling organic residues from fast-food outlets, we can reduce their
footprint on the environment and contribute towards a more sustainable waste management
system (Chitakira and Mhlanga, 2018).

Insufficient Waste Supervision Exercise: Unsound waste management methods are a matter
of concern in Zimbabwe's fast-food sector. Correct waste disposal measures are a challenge for
most outlets, with serious environmental and health consequences. Mismanaged waste can
contaminate the surrounding water and land resources, leading to damage to public
environment and health. Some of the factors that contribute to this are poor staff training on
proper waste disposal measures and insufficient appropriate resources to enable effective waste
management. Addressing these problems through increased training and better utilization of
resources is key to reinforcing waste management procedures and reducing the environmental
footprint of the sector (Mugweni, 2017).

This study targets to bridge the gap by conducting a time series analysis of waste generation
data from Simbisa Brands (Bakers Inn) fast-food outlets in Zimbabwe, providing valuable
insights into patterns, trends and predictive models for waste generation.

1.2STATEMENT OF THE PROBLEM

Waste disposal in Simbisa Brands' Bakers Inn fast-foodss in Zimbabwe is faced with a variety
of serious issues. Inefficient waste disposal procedures, inadequate forecasting and lacking
awareness of waste generation pattern trends are at the heart of these issues. The extensive
amount of waste produced makes a significant contribution to the inefficiencies of operations,
leading to wastage accumulation, which not only increases the cost of disposal but also poses
the threat of causing damage to the environment. This is particularly a problem looking at the
requirements by the Environmental Management Agency (EMA) and municipal city councils.
Lack of proper prediction of waste generation also leads to inadequate resource use and low
storage capacity but also amounts to business losses on products that could not be sold, as well
as excess production. As such, the company loses money as these issues of waste management
directly affect both operations costs and compliance. This study aims to solve these issues by
assessing waste generation patterns, developing predictive models and offering evidence-based
recommendations for optimizing waste management practices. The ultimate reason is to reduce
cost on waste dumping, enhance sustainability and reduce impacts on the environment, thereby
making Bakers Inn more efficient and responsible to run.
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1.3 RESEARCH OBJECTIVES

1. To analyse historical waste generation.
2. To determine factors contributing to excessive waste generation.
3. To forecast future waste generation using time series models.

1.4 RESEARCH QUESTIONS

1. How do seasonal fluctuations influence waste generation at Simbisa Brands' Bakers Inn fast-
food outlets?

2. How accurately will the developed predictive models forecast waste generation at Simbisa
Brands' Bakers Inn fast-food outlets?

3. What are the environmental impacts of current waste management practices at Simbisa
Brands' Bakers Inn fast-food outlets?

4. How can Simbisa Brands' Bakers Inn fast-food outlets optimize waste management practices
to minimize environmental harm?

5. Can we reliably forecast future waste output?

1.5 ASSUMPTION OF THE STUDY

1. The accuracy and reliability of secondary data from Simbisa Brands' Bakers Inn waste
management records and Zimbabwe Waste Management Authority reports.

2. The stability of waste generation patterns over time, with no significant changes in
operational practices or external factors.

3. The representativeness of the selected locations (Harare, Chivhu and Masvingo) for the
entire Simbisa Brands' Bakers Inn network in Zimbabwe.

4. The adequacy of time series analysis techniques in capturing complex relationships between
variables

1.6 SIGNIFICANCE OF THE STUDY

The findings of this study will be beneficial to stakeholders:

This study will enrich the knowledge of the researcher in time series analysis and waste
management, with enhanced capacity to carry out research (Kothari, 2004). Findings of the
study will also inform future studies.

Likewise, findings of the study will inform policy making for waste management, with the
capacity of the government to:

Develop evidence-based waste management policy (Mugweni, 2017)

Strengthen environmental legislation and regulation (Zimbabwe Waste Management Policy,
2017)

Promote sustainable fast-food practices
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This study will also:

Contribute to the body of knowledge on Zimbabwe waste management (Chitakira and
Mhlanga, 2018)

Provide a model for carrying out future studies on time series analysis of waste management
Help contribute to academic literature on sustainable fast-food practices

The research findings will benefit the business by:

Inform evidence-based decision-making on waste management practices (Meki et al., 2020)
Enhance waste reduction and recycling programs

Encourage cost savings through optimizing waste management

The study findings will benefit the society:

Encourage sustainable waste management to minimize ecological damage (United Nations
Food and Agriculture Organization, 2019)

Enhance public health through hazard reduction related to waste
Benefit Zimbabwe in realizing its sustainable development objectives

This study presents trends and patterns of wastage at Simbisa Brands' Bakers Inn FAST-
FOODs, giving stakeholders important information that can be used to improve waste
management systems and promote sustainability.

1.7 LIMITATIONS OF THE STUDY

1. Data availability and access constraints: Limited historical data availability can constrain the
study duration and level of granularity

2. Use of secondary data: The research used existing data, which may be biased or incomplete

3. Lack of generalizability: Results may not be generalizable to other FAST-FOOD restaurants
or industries.

4. Limitations of time series analysis: The research may not capture non-linear relationships or
structural breaks in the data

5. Externalities: The study may not be in a position to capture the impact of policy changes and
economic cycles on waste generation.

6. Small sample: The sample employed by the study may be small and this may affect the
reliability of the results.

1.8 DELIMITATIONS OF THE STUDY

1. Geographical scope: The study focuses on Simbisa Brands' Bakers Inn outlets in Zimbabwe
only.

2. Timeframe: The study analyses data from 2020 to 2023 only.
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3. Data type: The study uses secondary data only.
4. Methodology: The study employs time series analysis techniques only.

1.9 DEFINITION OF KEY TERMS

1. Waste Generation: The process of producing waste resulting from the operations of fast-
food outlets (Mugweni, 2017).

2. Time Series Analysis: A statistical technique used to analyse and predict data points
composed over time, enabling the identification of patterns, trends and seasonal fluctuations
(Box et al., 2015).

3. FAST-FOOD Outlets: Establishments that provide quickly prepared food and beverages,
often with take-away or dine-in options, such as Simbisa Brands' Bakers Inn (Kotler et al.,
2019).

4. Waste Management: The process of collecting, moving, processing and disposing of waste
in an environmentally responsible manner (United Nations Environment Programme, 2019).

5. Organic Waste: Biodegradable waste, including food waste, paper and cardboard that can
be composted or recycled (Chitakira and Mhlanga, 2018).

6. Non-Organic Waste: Non-biodegradable waste, including plastics, glass and metals,
requiring specialized disposal methods (Zimbabwe Waste Management Authority, 2020).

7. Seasonality: Fluctuations in waste generation patterns due to seasonal changes, holidays, or
special events (Meki et al., 2020).

8. ARIMA Model: A statistical model used to forecast future values based on past patterns
and trends in time series data (Box et al., 2015).

9. Sustainable Waste Management: Practices and strategies aimed at minimizing waste
generation, promoting recycling and reducing environmental impacts (World Health
Organization, 2018).

1.10 CONCLUSION

This chapter presented a comprehensive plan for conducting time series analysis of trends in
waste generation at Simbisa Brands' Bakers Inn fast-foods in Zimbabwe. The study aimed at
providing additional insights on patterns, trends and drivers of waste generation, developing
prediction models and providing evidence-based recommendations for improvement.
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CHAPTER 2
LITERATURE REVIEW

1.0 INTRODUCTION

The rapid growth of the fast-food industry in Zimbabwe has led to increased concerns about
food waste management. Bakers Inn, a popular fast-food outlet, produces weighty amounts of
waste, including food waste, packaging materials and other non-food waste. This literature
review aims to explore the current state of knowledge on food waste management in the fast-
food industry, with a specific focus on Bakers Inn in Zimbabwe. The review will examine the
causes and consequences of food waste, as well as strategies for reducing and managing food
waste in the fast-food industry. By combining existing research, this review aims to provide
insights and recommendations for improving food waste management practices at Bakers Inn.

2.1 THEORETICAL LITERATURE REVIEW

2.1.1 Waste Management Theory

Theory of waste management is an all-encompassing discipline that deals with principles,
frameworks and strategies that are developed to dispose of waste in a proper manner to
minimize environmental, economic and social effects. Based on the disciplines of
environmental science, economics and sustainability studies, this theory was developed by
intellectuals and organizations over time.

Most relevant framework in this application is the waste hierarchy that pronounces a scientific
method of handling waste. Joining the list of modern waste management policies, the waste
hierarchy seeks prevention, reduction, reuse, recycling, energy recovery and finally disposing
of the waste. This method was adapted by innovative environmentalists and policy makers as
a measure to reduce the economic and environmental impact of waste.

Zero-waste concepts have been advanced by writers like Paul Palmer, while others like Michael
Braungart and William McDonough started the Cradle-to-Cradle design, which promoted
sustainable use of resources. Governments and institutions like the United Nations
Environment Programme and European Union have also been influential in the formation of
waste management policy, particularly because of the excess waste caused by industrial
activities like fast-foods, which have enormous packaging and food wastage problems.

The waste hierarchy is the most widely accepted approach in waste management with a ranking
of approaches in an attempt to most effectively guide successful waste management strategies.

Prevention (Reduce) — Minimizing the amount of waste produced.
Minimization (Reuse) — Utilizing a material repeatedly.

Recycling — Recycling waste to new material.

Energy Recovery — Converting waste to energy (e.g., incineration).

Disposal (Landfilling, Incineration without energy recovery) — This is the least preferred.
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In Bakers Inn, a Zimbabwean restaurant, waste management serves to efficiently suppress
environmental impacts as well as increase sustainability (Mhiribidi, 2019). Through the
application of the waste reduction principles such as suppression of wastage of food and
performing recycling operations, Bakers Inn is able to limit its environmental impact and
increase its sustainability

The Waste Management Theory Was Developed because of several reasons, some of which
include

1. Environmental reasons. In order to minimize pollution, conserve resources and prevent
land degradation.

2. Economic efficiency. To conserve money in waste disposal and reduce recycling
complexity.

3. Sustainable development. In order to achieve consumption and production that is
responsible.

4. Legal regulations. Governments all over the world have passed legislation to manage
waste effectively.

2.1.2 Food Waste And Revenue Theory

The connection between food wastage and reduced profitability can be best illustrated in the
fast-food industry and with a direct impact on profitability as well as sustainability. As early
as 1817, David Ricardo suggested the Law of Diminishing Marginal Returns, where it is
suggested that overproduction—such as in food overproduction—will lead to decreasing
returns. Not only does such a scenario increase wastage but also reduces operational efficiency.

In addition, the 1970s Waste Management Pyramid places foremost emphasis on waste
reduction at source for cost-effectiveness enhancement. Robert Cross's Revenue Management
Theory in 1997 targets profit maximization and loss minimization, such as losses due to food
waste, through price optimization, inventory control and demand forecasting. Altogether, these
theoretical frameworks have the purpose of strengthening business sustainability, eliminating
inefficiencies and promoting sustainable consumption patterns.

To business entities such as Bakers Inn and Simbisa Brands in Zimbabwe, the application of
these ideas has the capability of enhancing production operations, reducing food wastage and
consequently enhancing financial performance due to enhanced forecasting as well as efficient
utilization of resources. Food wastage is naturally connected to operational efficiency, stock
control and revenue maximization.

Evidence from research by Sibanda and Mhlanga (2020) attests that there might be significant
cost savings and additional revenue for Zimbabwean fast-food restaurants if measures to
eliminate food wastage are implemented. Additionally, Tristram Stuart's Theory on Food
Waste asserts that the major causatives of wastage in food are likely to be overproduction,
inadequate forecasting of demands and unrealistic expectations of consumers. To Bakers Inn
and other quick-service restaurants, this means enhanced stock management, portioning and
the implementation of donation schemes that can effectively reduce wastage.

Pareto Principle or 80/20 Rule was established by Vilfredo Pareto in 1906. When applied to
food wastage, the result is that a significant 80% of wastage would generally result from just
20% of foods, which are perishables. Fast-food restaurants can implement this theory to
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recognize the primary drivers of waste and subsequently introduce menu layout changes and
procurement planning adjustments. As food waste has a direct correlation with revenue, it is
an area ripe for cost savings intervention. Food Waste and Revenue Theory demands that food
waste has a direct link to revenue (Otieno and Omolo, 2017). Therefore, each rise in revenue
comes with an increase in food wastage.

Revenue Management Theory (Robert Cross, 1997) is actually selling the right product, to the
right customer, at the right time, for the right price. Fast-food translation, in other words.
Dynamic pricing (cutting food by discounting at the end of the day to prevent wastage) and
Menu engineering (buying low-wastage, high-margin foods).The theory also suggests that
reducing food wastage can earn more revenue through cost reduction and improved operating
efficiency (Kumar et al., 2017).

Law of Diminishing Returns (David Ricardo, 1817) more production is not always more
revenue—excess production is a source of wastage and loss of funds. Production has to be
regulated by forecasting in quick food chains to avoid excess production. Theories were
established in the aim of minimizing economic loss suffered as a result of food waste,
enhancing the sustainability of food production and supply, optimizing the efficiency of
business in pricing and inventory control and optimizing the issue of social responsibility
because food waste comes with food insecurity.

In utilizing the Food Waste and Revenue Theory in Bakers Inn, there are some steps that can
be undertaken.

1. Perform a food wastage audit to determine where things can be done better (Mangwandi and
Moyo, 2017).

2. Minimize food waste with practices, i.e., food recovery and redistribution (Kumar et al.,
2017).

3. Research and review the impact of food waste minimization initiatives on profitability
(Otieno and Omolo, 2017).

2.1.3 The Lean Path Theory

The Lean Path Theory is a valuable model for the understanding and improvement of waste
management systems, particularly within the food service industry. Andrew Shakman
developed this data-driven method in 2004 specifically for sole targeting of food waste
reduction in fast-food restaurants. Based on Lean Management Principles, it emphasizes
relentless monitoring, wastage tracking and process optimization to minimize avoidable losses.

Lean Path employs computerized food waste monitoring systems through which businesses
can obtain real-time information regarding waste food. This enables them to detect patterns of
wastage and adopt methods to eradicate overproduction and wastage. This idea came about as
a result of the escalating problem of food wastage in commercial kitchens, where poor
forecasting and inefficient processes can cause massive monetary and environmental losses.

With the implementation of Lean Path, fast-food businesses like Simbisa Brands and Bakers
Inn in Zimbabwe are able to optimize stock control, standardize portion sizes and optimize
overall profitability in addition to enhancing sustainability. The key goals of this theory are to
help food businesses track, analyze and reduce food waste using data analytics, leverage
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technology and induce behavioural change to reduce wastage in commercial kitchens and
ultimately become cost-effective while enhancing sustainability in food service operations.

The Lean Path Theory is based on three fundamental principles to effectively reduce wastage
in the fast-food industry.

Firstly, waste must be measured with scales, software and Al to monitor wastage in real-time.
By doing so, businesses can discover the specifics of food wastage knowing what is wasted,
when it happens and why. Based on this, outlets are well-equipped to make sound decisions
for their business.

Second, the theory advocates process analysis and improvement. If there is a trend of food
wastage, say overproduction or rotting, then necessary adjustments must be made by fast-food
restaurants on their inventory, portion size and menu offerings. This leads to more effective
functioning and less wastage.

Lastly, Lean Path Theory also creates behavioural change and staff involvement. Workers are
encouraged to be involved in the eradication of waste through training and compensation, thus
developing a culture of awareness of waste in the workplace. Engaging employees in such a
way not only reduces waste but also creates a sense of responsibility and ownership.

Studies have shown that the implementation of Lean principles will help reduce wastes
drastically and make the environment sustainable (Otieno and Omolo, 2017). Focusing on such
key principles, quick food firms can enhance their operations and also support a sustainable
future.

Lean Path Theory is crucial in conducting a Time Series Analysis of Waste, particularly for
fast-food restaurants like Bakers Inn. Applying Lean Path principles within a time series
analysis allows it to determine waste handling areas for improvement (Mangwandi and Moyo,
2017). Proper production processes and applying good waste management technigques could
allow Bakers Inn to reduce waste production and enhance its environmental sustainability.

It makes it possible to monitor food waste patterns every day, every week, or every month,
trace seasonal waste patterns—Ilike higher waste after promotion—and reduce costs associated
with overproduction, thereby enhancing profitability and sustainability.

To apply the Lean Path Theory successfully in Bakers Inn, the following must be
accomplished: identify waste management areas for improvement (Kumar et al., 2017),
streamline production processes to minimize wastage (Mangwandi and Moyo, 2017) and adopt
effective waste management methods, including composting and recycling (Otieno and Omolo,
2017).

2.1.4 Food Cost And Revenue Theory

Food cost and revenue theories are important in fast-foods like Simbisa Brands and Bakers Inn
in Zimbabwe because they make it possible to balance profitability with wastage reduction.
The Food Cost Percentage Model, which is based on restaurants, estimates costs to sales
revenues as a percentage. This keeps the prices not only cost-covering but competitive in the
market.
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Revenue Management Theory by Robert Cross, introduced in 1997, focuses on maximizing
sales through effective pricing, demand forecasting and inventory control. This is crucial in
reducing loss of food and maximizing profit. Additionally, David Ricardo, in 1817, expressed
the Law of Diminishing Returns to us, which instructs us that overproduction does not always
mean increased revenue but can instead result in wastage and financial loss.

These theories have been developed in a bid to enhance business efficiency, prevent wasteful
use and overall profitability for the food service industry. With the use of time series analysis
for waste tracking, Simbisa Brands and Bakers Inn can identify patterns, prevent losses and
optimize the management of stock. This subsequently results in enhanced financial
performance as well as environmental sustainability.

2.1.5 Gross Profit Margin Theory

GPM theory is a vital financial metric that analyzes the profitability of a company's sales
(Kumar et al., 2017). GPM is calculated by dividing the gross profit over the total revenue. The
theory is based on theories of cost accounting and financial management, where initial
economists such as Adam Smith (1776) laid the foundation and John Maynard Keynes (1936)
later developed it to enhance comprehension of business profitability.

The GPM formula [(Revenue - Cost of Goods Sold) + Revenue x 100%] is a key indicator of
a company's financial health, operations efficiency and pricing strategy. It helps companies
determine how efficiently they manage the costs of production as a percentage of their revenue.
For the quick-service restaurant businesses like Simbisa Brands and Bakers Inn in Zimbabwe,
it is important to maintain a healthy gross profit margin if they are to remain profitable and
minimize wastage. Wastage of too much food leads to a high cost of goods sold, which lowers
the gross profit margin.

With the use of time series analysis, such businesses are able to track patterns of waste over
time, locate inefficiencies and refine their pricing and inventory strategies to maximize
profitability and sustainability. In the waste management sector, GPM is a critical measure that
allows companies to evaluate the financial effect of waste minimization measures (Mangwandi
and Moyo, 2017). Waste reduction not only reduces costs but also increases the GPM.

It was created to measure business profitability by measuring the leftover profit after direct
costs in terms of food, labor and packaging have been subtracted. It assists businesses like
Simbisa Brands and Bakers Inn to know how efficiently they can convert sales into profits and
also uncover losses arising from wastage so that they can improve cost control.

2.1.6 Inflation And Revenue Theory

Inflation is the pace at which prices are rising over a specified interval, usually one year. It
measures how much a group of commodities and services has risen in price over a specified
span (Olusola et al., 2022). In this context, some of the theories of inflation that are applicable
to the study are presented. Revenue Management Theory (Developed by Robert Cross, 1997)
is focused on price changes, demand modelling and maximizing sales strategies. Revenue
management can be applied to fast-food restaurants in order to. Adjust menu prices in relation
to inflation and Offer combo offerings or dynamic pricing to help recover costs.
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2.1.7 Income Effect Theory

Income Effect Theory explains how changes in consumers' income may influence their
consumption behaviour, which, subsequently, influences demand, revenue and wastage at fast-
food outlets like Simbisa Brands and Bakers Inn in Zimbabwe. Developed by John Hicks and
Eugen Slutsky in the early 20th century, this theory supposes that with the rise in consumers'
incomes, they spend more on goods and services. Conversely, with the fall in income,
consumption lessens.

In the case of Simbisa Brands and Bakers Inn, the impact of income is significant in the
determination of trends in food wastage and revenues. To illustrate, in times of high inflation
or recession, lower purchasing power can find expression in declining volumes sold, thereby
resulting in more stock remaining behind and increased food wastage. When disposable
incomes are on the rise, demand for fast-foods is likely to increase. But this can equally result
in overproduction when companies estimate the true demand incorrectly, hence increasing
levels of waste.

Conducting a time series analysis of waste from these stores can reveal trends related to income
fluctuations, enabling better forecasting, inventory management and pricing strategies to lower
waste and optimize revenue.

Mukucha, P., Jaravaza, D. C. and Chingwaru, T. (2023) — "Solid Waste Management in the
Fast-food Restaurant Industry. The Antecedent Role of Institutional Isomorphism™ This study
examines the impact of institutional pressure, for instance, coercive, mimetic and normative
pressures, on the adoption of green food waste management practices in Zimbabwe's fast-food
industry. Authors aimed to find out the impact of external and internal pressures on waste
management practices in fast-food restaurants.

The study utilized primary data collected from 400 fast-food restaurants businesses in Harare
utilizing a self-administered questionnaire. The data was analyzed using Structural Equation
Modelling (SEM) with AMOS being used for determining the relationships between
institutional pressures and the adoption of waste management practices.

The findings were that institutional pressures were a dominant force in the adoption of
environmentally sound waste disposal practices and subsequently this had a positive impact on
operational performance by waste reduction. The authors recommended strengthening the
regulatory framework and inducing green behaviour adoption by the fast-food industry via
coercive regulation and industry-level self-regulation.

While the study provides valuable information on institutional pressures, the absence of time
series data to track waste trends during different periods is a shortcoming. Moreover, the
application of self-reported data tends to invite biases, posing challenges to making the study
representative and taking an accurate view of actual waste practice.

2.1.8 Exchange Rate And Revenue Theory

Exchange rate is the ratio of foreign currency to domestic currency (Bradley and Moles, 2002).
It is essentially the key connection between local and international markets for goods, services
and money (Okika Christian, Francis and Greg, 2018). The exchange rate can impact the
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revenues of a company through transactions, translations and economic exposures. The effect
is explained by the trade channel and financial channel hypotheses of a company's performance
in an economy with a fluctuating exchange rate. While the financial channel will not directly
address this notion, it is illustrated that evidence points to it indirectly expressing the presence
of the trade channel.

2.1.9 The Financial Channel Theory

Financial Channel Theory explains how Zimbabwean fast-foods like Simbisa Brands and
Bakers Inn's performance, for instance, revenues, wastage and cost management are decided
by banking systems, interest rates and financial markets.

It was designed by Ben S. Bernanke and Mark Gertler (1989, 1995) In Monetary Policy
Transmission Mechanisms. Explains how business conduct and economic activity are
regulated by financial conditions.

Financial Channel Theory propounds that financial variables like profitability, revenue and
expenses are major drivers of waste management activities in organizations (Kumar et al.,
2017). For fast-food chains like Bakers Inn, for instance, Financial Channel Theory propounds
that financial variables drive waste management activities, for instance, investment in waste
reduction technology or waste minimization practices (Mangwandi and Moyo, 2017).

The theory was built to. Illustrate how monetary policy (central bank action) influences firms
beyond the standard interest rate channels and to analyze how credit constraints, exchange rates
and inflation influence investment, pricing and production decisions.

2.1.10 The Trade Channel Theory

Trade Channel Theory explains how international trade, exchange rates and international
supply chains affect domestic businesses, including fast-food chains Bakers Inn and Simbisa
Brands in Zimbabwe. The theory is applied to study how trade policies and importation costs
impact food waste, prices and incomes.

Paul Krugman and Maurice Obstfeld (1991) — Done in the backdrop of macroeconomics and
international trade For describing how exchange rates, tariffs and trade policy affect home
economies, for demonstrating how world market changes affect food availability, prices and
business costs and for helping firms to understand how imported goods affect pricing, revenues
and waste disposal.

Trade Channel Theory explains that the flow of goods and services through different trade
channels can affect the generation of waste (Kumar et al., 2017). For the example of Bakers
Inn's fast-food chain, the trade channel theory can explain how different supply chain channels
can affect waste generation.

Researchers have also shown that trade channel theory can be applied in order to minimize
waste generation within the fast-food industry (Mangwandi and Moyo, 2017). For example,
research by Otieno and Omolo (2017) established that the application of efficient supply chain
management strategies can decrease waste generation in the industry by up to 20%.
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Bakers Inn in Zimbabwe can make use of the theory of trade channels to minimize waste
production (Mhiribidi, 2019). Through the examination of the various trade channels employed
by Bakers Inn, including suppliers, distributors and transporters, the company is in a position
to determine areas to improve on and adopt measures to limit waste production.

For instance, Bakers Inn can adopt just-in-time inventory practices to minimize food wastage
(Kumar et al., 2017). The organization can also adopt recycling programs for food packaging
materials and food wastage (Mangwandi and Moyo, 2017).

2.2 THE MAGNITUDE, CATEGORIZATION AND MAIN FACTORS
INFLUENCING FOOD WASTAGE

2.2.1Magnitude of Food Waste.

Food waste in FAST-FOOD outlets is a significant environmental and economic issue, with
studies showing that between 15% and 30% of all purchased food ends up as waste
(Silvennoinen et al., 2019). In Zimbabwe, the fast-food industry, including Bakers Inn,
generates significant amounts of food waste (Mangwandi and Moyo, 2017).

2.2.2 Categorization of Food Waste.

Food waste can be categorized into different types, including.

1. Preparation waste: Waste generated during food preparation, such as vegetable peels and
meat trimmings (Otieno and Omolo, 2017).

2. Cooking waste: waste generated during cooking, such as overcooked or burnt food
(Mhiribidi, 2019).

3. Serving waste: waste generated during serving, such as leftover food and packaging
materials (Kumar et al., 2017).

4. Customer waste: waste generated by customers, such as food leftovers and packaging
materials (Mangwandi and Moyo, 2017).

5. Spoilage Waste (Storage Waste) — Due to improper storage, leading to expiration.

2.2.3 Main Factors Influencing Food Waste.

Several factors influence food waste at Bakers Inn, including.
1. Overproduction: producing more food than demand, leading to waste (Kumar et al., 2017).

2. Food preparation and handling practices: poor food handling and preparation practices can
lead to waste (Otieno and Omolo, 2017).

3. Menu engineering: menu design and engineering can influence food waste, with complex
menus leading to more waste (Mhiribidi, 2019).

4. Supply chain management: poor supply chain supervision can lead to waste, particularly if
food is not stored or transported properly (Mangwandi and Moyo, 2017).
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5. Customer behaviour: customer behaviour, such as ordering more food than needed, can also
influence food waste (Kumar et al., 2017).

2.3 EMPERICAL LETERATURE

2.3.1 The definition of food waste and how it is treated

Food waste refers to any food that is discarded or intended to be discarded (Kumar et al., 2017).
In the context of fast-food outlets like Bakers Inn, food waste can include items such as spoiled
or expired food, food preparation waste and customer plate waste (Mangwandi and Moyo,
2017).

Food waste treatment involves the processing and disposal of food waste in an environmentally
responsible manner (Otieno and Omolo, 2017). Common methods of food waste treatment
include composting, anaerobic digestion and landfilling (Kumar et al., 2017).

In Zimbabwe, food waste treatment is a significant challenge, particularly in urban areas
(Mhiribidi, 2019). Bakers Inn, like other fast-food outlets in Zimbabwe, must ensure that its
food waste is treated and disposed of in an environmentally responsible manner.

To address food waste treatment, Bakers Inn can implement strategies such as.

1. Composting. Composting involves the breakdown of organic matter, such as food waste,
into a nutrient-rich soil amendment (Kumar et al., 2017).

2. Anaerobic digestion. Anaerobic digestion involves the breakdown of organic matter, such
as food waste, in the absence of oxygen to produce biogas and nutrient-rich digestant (Otieno
and Omolo, 2017).

3. Recycling. Recycling involves the collection and processing of food waste into new
products, such as animal feed or biofuels (Mangwandi and Moyo, 2017).

Firstly a study by Mukucha, P., Jaravaza, D. C. and Chingwaru, T. (2023) — explores the impact
of institutional pressures, such as coercive, mimetic and normative pressures, on the adoption
of sustainable food waste management practices within Zimbabwe's fast-food industry. The
authors aimed to identify how external and internal pressures influence waste management
strategies at fast-food outlets.

In this study, the researcher utilized primary data collected from 400 fast-food restaurant
businesses in Harare via a self-administered survey. The data was analysed using Structural
Equation Modelling (SEM) with AMOS to assess the relationships between institutional
pressures and the adoption of waste management practices.

The findings indicated that institutional pressures significantly influenced the adoption of
sustainable waste disposal practices, which in turn led to improved operational performance in
terms of waste reduction. The authors recommended strengthening regulatory frameworks and
encouraging the fast-food industry to adopt green practices through both coercive regulations
and industry-wide self-regulation.

While the study provides valuable insights into institutional pressures, it does not incorporate
time series data to track waste trends over time. Additionally, the reliance on self-reported data

Page |15




could introduce biases, limiting the study’s generalizability and accuracy in assessing actual
waste practices.

In anpther study by Matinise, S. (2020) — titled "Understanding Waste Management Practices
in the Commercial Food Service Sector” Matinise's study investigates waste cooking oil
generation and disposal practices in South Africa's food service sector, including fast-food
outlets. The study focuses on understanding the specific types of waste generated and the
management practices employed by restaurants to handle cooking oil waste.

Primary data was gathered through qualitative interviews with restaurant staff, focusing on
their practices regarding cooking oil disposal. The study uses thematic analysis to identify key
practices and barriers to effective waste management.

The findings revealed that fast-food restaurants generated substantial amounts of waste cooking
oil, averaging 53 litters per week. However, many establishments lacked formalized systems
for oil disposal, leading to inconsistent waste management practices. Matinise recommended
implementing standardized practices for waste oil disposal and increasing staff training on
sustainable waste practices.

The study, while offering valuable insights into the management of cooking oil waste, does not
consider other forms of food waste, limiting its applicability to broader waste management
issues. Furthermore, the lack of time series data prevents the study from evaluating waste trends
over time, which would have been useful for analysing changes in waste generation.

In addition Makarichi, L. and Jutidamrongphan, W. (2023) — in their study titled "Inventory
Analysis and Environmental Life Cycle Impact Assessment of Hotel Food Waste Management
for Bio-Circular Economy Development in Zimbabwe" Makarichi and Jutidamrongphan's
research evaluated the production of food waste from Zimbabwe's hospitality sector and
compared alternative practices of waste management. The study examined the environmental
consequence of alternative methods of food waste disposal and presented a life cycle impact
assessment (LCA) to identify whose practice contributes to a more environmentally sustainable
bio-circular economy.

The authors collected primary information on food wastage generation in Zimbabwean hotels.
Secondary information was also studied to look at the environmental impact of waste disposal
techniques such as landfill disposal, composting and anaerobic digestion. The information was
assessed using a life cycle approach to estimate greenhouse gas emissions associated with each
disposal technique.

The study found that the generation of food wastage in the hospitality industry averaged 1.63
kg per guest per day. Landfilling of food wastage had the greatest environmental impact with
high greenhouse gas emission. This compared to composting and anaerobic digestion, which
had low emissions. The authors encouraged the uptake of composting and AD as waste
management practices in Zimbabwe's food industry to reduce environmental impact.

While the report provides a broad environmental overview, it focuses on the hospitality sector
to a greater extent than on fast-food establishments. Furthermore, the fact that no time series
analysis has been performed rules out detailed examination of long-run trends in food wastage
generation and control.
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Also Principato, L., Secondi, L. and Pratesi, C. A. (2018) — "Reducing Food Waste. An
Investigation on the Behaviour of Italian Youths" Principato et al. talk about food waste
mentality in young people in Italy and propose how to make waste smaller. The study is not
performed directly in fast-food restaurants, but it is interesting information concerning
consumer behaviour that could apply to the food sector.

The study used quantitative survey data to assess Italian youths' food consumption and waste
behaviours. The findings revealed strong determinants of food waste such as unawareness,
share sizes and attitudes towards sustainability.

Studies found that the adolescents who had higher levels of awareness regarding food wastage
would likely adopt waste-reduction behaviours. The authors recommend incorporating food
wastage education in the curriculum for schools and inculcating sustainable consumption
habits among adolescents.

While the study offers excellent insights into consumer behaviour, it is not able to capture
organizational behaviour within the foodservice industry. Furthermore, no time series analysis
was conducted, which would have been beneficial in seeing how food waste behaviour evolves
over time.

Lastly a study by Matinise, S. (2020) — "Understanding Waste Management Practices in the
Commercial Food Service Sector" Matinise's study delves into waste cooking oil production
and disposal practices within South Africa’s food service sector, including fast-foods. The study
focuses on gaining an understanding of the specific type of waste generated and the waste
management practice used by restaurants to dispose of waste cooking oil.

Primary data were gathered through carrying out qualitative interviews among the restaurant
staff, their practices of discarding cooking oil and the study applies thematic analysis to identify
the key practices and issues in efficient waste management.

The study revealed that restaurants would generate a significant amount of waste oil cooking,
averaging 53 litters of oil weekly. Formalized oil disposal systems were not available in most
institutions, with poor waste collection practices. Matinise recommended implementing
standard procedures in waste oil disposal and improving personnel training on sustainable
waste management procedures.

The study, as enlightening as it is in the management of waste cooking oil, does not consider
other forms of food waste and its use to broader waste management can therefore only be
limited. Moreover, the lack of time series data renders it impossible for the study to evaluate
trends in waste over time, which would have helped in quantifying change in waste generation.

Bulawayo City Council (2021) — "Fast-food Outlets Major Contributors to Sewer Siltation.
BCC" This news article explains how Bulawayo's fast-food outlets are causing sewer siltation
by releasing hot effluent, which clogs sewer pipes and damages infrastructure. The article was
delivered based on statistics from observations collected by Bulawayo City Council that
identified specific fast-food outlets as the main perpetrators of sewer system breakdown.
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The report is not methodologically detailed but contains findings from the inspections and
sewer clog evaluations. The data points out that certain fast-food chains on a regular basis
emitted hot waste, which caused clogged-up sewer pipes in the neighborhood.

The research recommends fast-food chains to install pre-treatment facilities for cooling waste
before discharging it into the sewerage system and urges municipal governments to improve
waste management regulations.

Although the report identifies a significant waste issue that faces fast-food chains in Bulawayo,
it is devoid of in-depth empirical data and does not utilize advanced data analysis methods such
as time series analysis. As data collection is not performed extensively, its efficacy in terms of
suggestions decreases and analysis is limited to one category of waste and not a comprehensive
study of all categories of food waste.

2.4 RESEARCH GAP

Despite the heightened amount of research work on waste management within the fast-food
industry, there exists a wide gap in research work in the case of Zimbabwe (Mangwandi and
Moyo, 2017). Specifically, there is no research work existing on the use of time series analysis
for handling waste within the fast-food industry (Mhiribidi, 2019).

Existing literature has focused on the general waste management in the fast-food industry in
Zimbabwe (Mangwandi and Moyo, 2017), yet more particular work on the use of time series
analysis in the case of waste management in this context is needed.

Furthermore, there is limited research on the unique challenges and opportunities that confront
fast-food chains like Bakers Inn in waste management (Otieno and Omolo, 2017). This study
seeks to fill this research gap by conducting a time series analysis of waste generation for
Bakers Inn in Zimbabwe.

2.5 CONCEPTUAL FRAMWORK
Independent Variables.

1. Time (t) - monthly or quarterly time frames
2. Seasonality (S) - variation due to seasons in waste generation
3. Trend (T) - general long-term trend in waste generation

4. External Factors (EF) - external factors likely to affect waste generation, economic growth,
population growth and weather.

Dependent Variable.
1. Waste Generation (WG) - amount of waste generated by Bakers Inn outlets in Zimbabwe
Mediating Variables.

1. Waste Management Practices (WMP) - effectiveness of waste management practices of
Bakers Inn, i.e., waste reduction, reuse and recycling
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2. Customer Behaviour (CB) - customer behaviour and decision that are able to influence the
generation of waste, i.e., purchase of food and packaging type selection

Conceptual Framework.

Time (t) — Waste Generation (WG)

Seasonality (S) — Waste Generation (WG)

Trend (T) — Waste Generation (WQG)

External Factors (EF) — Waste Generation (WG)

Waste Management Practices (WMP) — Waste Generation (WG)
Customer Behaviour (CB) — Waste Generation (WG)
Assumptions.

1. There is relationship between time and waste generation.
2. There is high seasonality effect on waste generation.

3. There is high trend effect on waste generation.

4. There is high external factors effect on waste generation.

5. Effective waste management practices decrease waste generation.
6. Customer behaviour and preferences can influence waste generation.
2.6 CONCLUSION

The chapter has highlighted the importance of waste management within the fast-food industry
in Zimbabwe. The studies that were reviewed have shown that waste generation is a serious
concern within the fast-food industry, with food waste being the most common factor. The
literature has also highlighted the importance of embracing actual waste management practices
to curb waste generation.

The above analysis has also described a number of theories and models that can be applied to
explain waste treatment in the fast-food sector, including the Income Effect Theory, Gross
Profit Margin Theory, Lean Path Theory, Financial Channel Theory and Trade Channel
Theory. Theories and models provide significant details on what influences the creation of
waste and the methods through which the creation of waste can be minimized.

The review of the literature also identified research gaps in waste management in the fast-food
industry. Specifically, more studies focusing on the use of time series analysis to treat waste in
the fast-food industry are needed.

In all, the review has presented an adequate synopsis of current knowledge concerning waste
management in the fast-food sector of Zimbabwe. The outcomes of this review will guide the
construction of a time series model for managing waste in Simbisa Brands' Bakers Inn
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CHAPTER 3
METHODOLOGY

2.0 INTRODUCTION

Methodology is important in guiding the manner in which this study is conducted. With
mounting concerns regarding the management of fast-food waste, efficient waste reduction and
management practices are necessary and with urgency. This study will utilize primary
transactional data collected from Simbisa Brands' Bakers Inn, a leading fast-food company in
Zimbabwe with significant levels of waste generation. To identify the relationship between
total sales and other variables of transaction services, the researcher will employ multiple linear
stepwise regression analysis. Understanding trends and patterns of waste production in Bakers
Inn outlets and how they are crucial in developing operational measures of controlling waste
is important. The aim of this study is to perform a time series analysis of waste production in
Zimbabwean Bakers Inn outlets to establish trends, patterns and seasonality. Methodology
involves a consideration of research techniques, data sources and methods of analysis. In aid
of achieving these objectives, the research will utilize ANN, ARIMA and Microsoft Excel in
data analysis. With the application of these techniques, the research seeks to provide insightful
information on the production and handling of wastes at Bakers Inn towards more sustainable
fast-food management.

3.1 RESEARCH DESIGN

This study applies a quantitative research method based on time series analysis to examine the
waste generated by fast-food chains, specifically Simbisa Brands Bakers Inn Zimbabwe. This
study aims to know the historical trends and patterns of waste generation to inform effective
waste management practice. There is causal research design which assists in knowing the
problem under investigation better, however, it doesn't give conclusive proof. This is
particularly suited when necessity arises to go further in exploring, explaining, forecasting and
managing relationships between variables beyond artificial analysis.

3.2 POPULATION AND SAMPLING

The study sample included Bakers Inn outlets across Zimbabwe. There were approximately
100 Bakers Inn outlets during the time of research, spread across various cities and towns
within the country, providing a good representation of the fast-food sector. Zimbabwe was
researched as a unit to collect regional variation in waste generation pattern and management
practices which were influenced by local consumers' behaviour, regulatory mechanisms and
environmental conditions.

To ensure a robust sampling framework, cluster sampling was employed and outlets were
selected across different provinces and districts. This enabled a wide analysis of waste disposal
practices across diverse situations. Specifically, the study sampled from the following
provinces: Manicaland, Mashonaland East, Masvingo, Harare and Bulawayo. For each
province, 5 Bakers Inn outlets were randomly selected, giving a total sample of 25 outlets.
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Inclusion of outlets that were in operation for a duration of not less than 6 years ensured that
adequate historical data on waste generation existed to enable a sounder analysis. Through its
focus on an exemplary sample of outlets, the study aimed to provide insightful data on waste
disposal practices and their implications on operational efficiency and sustainability within the
Bakers Inn franchise business in Zimbabwe.

3.3 DATA COLLECTION

Secondary data collection was largely done using the Simbisa Brands database and some of the
online resources used for this study. The Simbisa database gave valuable historical waste
generation figures, Bakers Inn sales and operational figures over the last couple of years.
Through such abundant information, adequate time series analysis was possible in regard to
monthly waste quantities in order to identify waste generation trends.

Apart from the internal information, credible online sources such as industry reports and
scholarly articles were sourced through websites such as Google Scholar and Research Gate.
The resources provided context and enabled benchmarking against standards in the industry to
add depth to the analysis.

To analyze and portray the data in a proper manner, quantitative research tools like Microsoft
Excel and Microsoft Power Bl were used. Using these tools, it was simple to carry out a detailed
analysis of waste generation patterns and their impacts on operational efficiency as well as
sustainability at Bakers Inn. Having carried out the study in a holistic process with internal and
external sources of information, the study was more enlightened on waste management
challenges and opportunities.

3.4 DATA SOURCE

The data for the study were gathered from various primary sources with prime focus on Simbisa
Brands' Bakers Inn in-house data and database. These were the most informative to gather such
knowledge as waste production by day, week and month reports, garbage disposal records and
sales data for correlation purposes.

Besides, waste management companies contracted by Bakers Inn offered useful data on waste
volumes collected and disposed of, material composition and recycling percentages. Local
government agencies like municipalities and local councils offered data on waste management
policy, trends in disposal and environmental monitoring data.

This research specifically utilized secondary data, where it utilized monthly time series data
spanning 29 months from November 2021 to March 2024. Specifically, this extensive data
collection from Bakers Inn and waste management companies engaged gave a good foundation
in viewing trends in waste creation and structuring appropriate management procedures.

3.5 DATA VALIDITY AND RELIABILITY

Validity and authenticity of information in a time series study on waste generated by fast-foods,
in this instance Simbisa Brands Bakers Inn in Zimbabwe, are essential for deriving accurate
and dependable results. Validity of the information lies in its direct use to the research
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objectives because it reflects patterns of waste over time by leading fast-food businesses in the
country. Since this data is from big companies like Simbisa Brands Bakers Inn, which most
likely have structured waste tracking procedures in place, this data can be presumed to be
reliable and representative of actual waste trends in the industry.

Reliability is seen where the standard techniques of measurement and reporting of waste are
followed through different outlets and time periods. Further, the secondary data of such
companies usually undergo in-house quality tests, thus, it is standardized. Standardized
reporting procedures and periodic audits through such companies render the information
reliable so that valid comparisons and conclusions can be drawn over time. This integrative
model assists in the production of confidence in findings and aids in the formulation of
successful waste management policy.

3.6 TARGET POPULATION AND SAMPLE PERIOD

The target group was all of the fast-food businesses in Zimbabwe and more specifically, the
Simbisa Brands Bakers Inn restaurants. These two represent a significant part of the fast-foods
industry in Zimbabwe and their waste generation pattern is likely to reflect general industry
trends. The sample period of the time series study will be 29 months from 2021 to 2024 to
observe short-term variations and long-term patterns in waste generation. The period will allow
observation of seasonal patterns, impacts of economic factors and effectiveness of any waste
management measures taken over the period. Through this sample timeframe, the study is able
to ascertain trends, patterns and relationships in waste generation across different ranges of
products and establishments.

3.7 RESEARCH INSTRUMENTS

The study is to be carried out on time series analysis o