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This research was conducted on Ministry of Defence (MOD) Aldergrove Flying Station based in Northern Ireland. In the 1918s, this Forces based was formed by UK Government for UK Royal Army Force (RAF) to support its air capability on Special Reconnaissance Regiment (SRR) operation and to support the Indigenous people on disaster rescue missions. Usually, it consists of less than 2,500 people including Soldiers, their relatives and Civil Servants. This Barracks is Officially known as Aldergrove Flying Station within the MOD fraternity, nevertheless it’s commonly known as Aldergrove Barracks or Aldergrove. So, the researcher will predominantly utilise Aldergrove to represent the station in the study. Due to Aldergrove daily operational activities (Aircraft Engineering), waste management on station has being of a question for the researcher. The Researcher aimed to study how wastes at the Station are been managed like food waste, papers waste, cardboard waste, metal waste, wood waste, oil waste etc. Furthermore, the study attested whether the researcher Hypothesis statement is be Accepted or to be Rejected by the sample population feedback (data collected) that’s: H0:  Aldergrove Flying Station does not manage its waste effectively? H0a: Aldergrove Flying Station manages its waste effectively?
The study also researched into other secondary data sources for waste management reports across industries from UK environmental waste management report, waste pyramid concept, recycle waste and energy, EU waste regulations, food waste, plastic waste, MOD Strategy on waste management, merit and demerit on waste management etc. 
For Primary data, the study administrated 150 surveys to 5 Regt AAC (sample population), conduct semi-structured interviews with three Aldergrove waste expertise. They are Station Recycle Deputy Manager (Mr. Paddy Lynn), Quartermaster (Maj. John Linegar) and Catering Manager (Sgt. Daryl Patterson). The researcher conducted Field Experiment on three nominated outside Metal Bins for a period of 3 months. Methodologically, the study applied quantitative and qualitative research approached to interrupt all data collected. Its utilised Chi square, T-test and P-Test for data analysis. 
Conclusion, the results produced by the data analysis and other interviewees opinion suggested or proved to ACCEPT the HOa and REJECT Ho. Meaning, Aldergrove Flying Station manages its waste effectively. The study also made some significant findings from its literature review, Aldergrove waste field experiment, semi-structured interview and data survey sample analysis. Some limitations were eminent during the research like difficulty to have appointment quarter master due to his duty schedule and information security. Finally, the research made some profound recommendations to the study beneficiaries (Aldergrove Barracks) and other future students like recommendations (proposal) of changing all Aldergrove offices Metal bins to modern waste recycle receptacles.
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[bookmark: _Toc524987559]CHAPTER ONE: INTRODUCTION
This study will commence with chapter one, as its introduction which constitutes of the study Background (general and detail), Rationale of the subject, Objectives, Hypothesis, Scope, Methodology, Beneficiaries to the study and chapters organisation (arrangement).
[bookmark: _Toc524987560]1.1 THE BACKGROUND TO THE STUDY.
[bookmark: _Toc524987561]1.1.1 BACKGROUND IN GENERAL.
The making of waste is a natural result of social activities by consumers and businesses and has been throughout human history (DEFRA, 2013 p1). Burcea (2015), put forward that, prehistoric man was wandering from one end to another searching for shelter and food on the earth. These men started to hunt and fish, cooking food daily, this resulted in an accumulation of waste. These wastes increased in large quantities close to their human settlement, which gave out unpleasant smells, then they must move to different caves to avoid the unpleasant smell. Around 9000BC, there was a slow shift from a nomad lifestyle to getting organised in stable and permanent communities. Mankind developed better skills to provide and prepare food by shifting into agriculture and crafting for the purpose to improve their hunting and fishing activities (Burcea, 2015). Pitchtel (2005) said that this was the beginning of civilisation and urbanisation. As a result, the environment started becoming polluted, which affected human health and water bodies. Archaeologists have been researching the piles of litter, kitchen tools and tombs to back numerous analyses and reports of ancient settlements. William and Murphy (2001) revealed that the archaeological findings have identified certain aspects of prehistoric human diets, customs and manner to organise their settlements. These archaeologists discovered certain categories of waste were reused. For examples, broken vessels, pieces of glass and other ceramic objects, which were used for the reconstruction of walls. This proves that in prehistoric times, waste recycling and reuse activities were in existence. 
 
[bookmark: _Toc524987562]1.1.2 BACKGROUND IN DETAIL (MOD).
In May 1918, Aldergrove Station was officially established and commenced its operation as a flying station in May 1925. In January 1936, the station was renamed RAF Aldergrove and operating as a Coastal Command Station for British force in World War Two (WW2). Its operation at that time was to provides air support to protect Allied shipping in the Atlantic during WW2. On 20th September 2009, the Station was handed over from the RAF to the Army Aviation Corp under the Joint Helicopter Command (JHC) (RAF Family, 2018). Currently, the Station is made up of the 321 Explosive Ordinance Disposal (EOD) Squadron, Special Reconnaissance Regiment and 5 Regiment Army Air Corp (AAC) which mainly comprises of 651 Sqn and 665 Sqn. These Aviation engineering Sqns provide maintenance for over 20 Military aircrafts including Gazelle, Islander and Defender Aircrafts used for reconnaissance intelligence support in Northern Ireland. As a result of this, Troops stationed at Aldergrove. Therefore, Aldergrove population has increased to approximately 2500 people. Consequently, it has also elevated the waste levels at camp which requires effective management. 
Today, higher consumption rates in our world mean, greater levels of waste are produced, thus more waste to dispose of. And no matter how advanced society is, there will always be waste products.
Appendix (A) shows that due to this increase, the UK Ministry of Defence (MOD) spending has risen from £28 billion in 2002 to £45 billion in 2011. 
Due to continued MOD operations, it is necessary that day to day waste is considered and properly managed. Kimberleo (2017) revealed that we now live in a world where everything is considered disposable. Merely, He defined wastes disposal as
“… the process of collecting and removing of waste and relocating them to a place to be recycled”. 
Idoceonline (2017), also defines the term waste disposal as the process of getting rid of unwanted materials or substances. Hence, in layman term’s, it is an act of taking items that no longer have value to be destroyed. At this point, end users of the waste items must be determined, if the items have other inherent value? Therefore, this decision can be accurately made only if the user is fully aware of the strategies(policies) of how to dispose of waste.   
The first MOD waste strategy was published under the 1997 to 2001 Labour government (MOD 2010, p2)
The MOD has a waste management policy governing defence. It’s the Waste Management Strategy (WMS). This strategy aims at “...to become a zero waste to landfill organisation”. The purpose of this strategy is:
“…Defence needs to procure, use and dispose of its estate, equipment, goods and services in a way that meets Government and MOD sustainable development objectives and targets, whilst ensuring the continued effective delivery of defence capability” 
MOD (2010, p4) 
Proper waste management starts from the disposal action being taken by the consumer after utilising products. The MOD waste management policy has been established for general users. However, the MOD day to day waste management practices is in question due to poor waste practices on the camp. The background of the study is also based on how MOD camps are cooperating with the UK National Environment Regulation. The Environmental Protection Agency in the defence domain is governed by Joint Service publication (JSP) 418. This publication is intended to be the lead publication on the management of environmental protection for the MOD. It is intended that it can be used by all forces personnel as guidance to regulate its waste. These guidelines are published in different media including electronic and paper forms. The paper form is predominantly made as a leaflet entitled: Pollution prevention, controlled waste, statutory Nuisance and hazardous substance and restricted matter (MOD 2014).
[bookmark: _Toc524987563] 1.2 THE RATIONALE OF THE STUDY.
The researcher of this study was inspired by numerous factors and they are also the motivational concept behind this research. Aldergrove Flying Station is one of the major UK military Air bases in Northern Ireland which utilises its Air capability to support military activities happening in Northern Ireland and its provinces, like operations and other exercises for SLR. On the 14 November 2016, the researcher arrived at Aldergrove for a three years military posting and found that in every office there was just one black metal bin. This prevents workers from segregating their waste for recycling. The bins have no lids cover and no waste symbols on them (see Appendix B). The researcher felt disheartened and this was the major rationale behind the study on the entire station waste management. In other words, poor initial waste management practices at its offices (see Appendix C). Secondly, Aldergrove’s population are predominately Army Air Corps engineers, their role creates aircraft waste (oil and metals), it also has support workers in other departments like the cookhouse and military families living in their quarters who also produce general waste on camp. The researcher felt the need to understand how the Aldergrove population deals with their daily waste on camp. More so, the researcher found that some metal skips in the camp have only general waste signs without other recycling signs to aid the population to segregate waste. In summary, these facts inspired the researcher to find out how effective waste is managed on Aldergrove camp.
[bookmark: _Toc524987564]1.3 THE OBJECTIVES OF THE STUDY
This study sets to find out answers to some of the following issues: 
RQ 1. To investigate how well waste is disposed of on camp and whether current facilities are adequate.
RQ 2. To find an effective method for Aldergrove authorities to improve its waste Management system.
RQ 3. To determine the total annual cost of waste produced at Aldergrove. 
[bookmark: _Toc524987565][bookmark: _Toc490989012]1.4 HYPOTHESIS TO BE TESTED. 
This is the key research question to be answered. It will be derived from the study objectives mentioned above:
H0:  Aldergrove Flying Station does not manage its waste effectively.
H0a: Aldergrove Flying Station manages its waste effectively.
[bookmark: _Toc524987566]1.5 THE SCOPE OF THE STUDY.
This study shall be conducted at the Aldergrove Barracks. Choosing Aldergrove camp for the study was the researcher’s personal decision. That is (To assist the Camp CoC to determine whether Aldergrove waste management require improvement). On the other hand, the research findings could be associated or applied to other MOD camp waste management, but it would not give a fair representation of the entire UK Military waste management efficiency. 
[bookmark: _Toc524987567]1.6 METHODOLOGY. 
This study utilises two main research approaches, quantitative and qualitative. Through the application of these approaches, it applied the three major research techniques were used; a survey questionnaire, a semi-structured interview, and a field experiment to collect primary data for the data analysis (thesis).
Firstly, the primary source of data will be collected through the administration of 150 survey questionnaires to sample groups including Aldergrove camp soldiers, officers and civilian workers, like cleaners and civil engineers (see Appendix O).
Secondly, the study shall gather qualitative data through semi-structured interviews (see Appendix P, Q and R) with the Aldergrove Recycling Center Manager, The Quarter Master (QM) and the Cookhouse Manager. The duration of the interviews will last for at least 15 minutes per interviewee.
Thirdly, a field experiment will be conducted for a month (field work) by employing three big waste bins (metal skips) on camp to monitor categories of waste being disposed of weekly by the general population at Aldergrove camp. 
[bookmark: _Toc524987568]1.7 BENEFICIARIES OF THE STUDY.
The main benefactors of this research will be Aldergrove soldiers, civilian workers, the Catering personal and the station recycling centre. The outcome of the study will be given to the Aldergrove authorities as a proposal for waste strategies. This waste strategy recommendation might bring improvements to Aldergrove waste management paradigm and may help improve ways of deploying waste resources to minimise cost.  

[bookmark: _Toc524987569]1.8 ORGANISATION OR LAYOUT OF THE STUDY.
The research has been laid out into five main chapters.
Chapter Two deals with the literature review, which is the opinion of other writers on waste management from secondary materials (books, journal, article, newspapers, electronic source (online), etc). This chapter covers the history of waste, the definition of waste, waste management and classification of waste. It captures the 5 Stages of the Waste Hierarchy in detail: Prevention, Reuse, Recycling, Recovery and Disposal. This chapter explores the legalities of waste management, landfill treatment, food waste, deposit return schemes, etc.
Chapter Three will discuss the methodologies used and why they were selected. More so, it will cover how this study will be acquiring its primary and secondary data through both qualitative and quantitative approaches. It will define the sample and population of the study. It will explain in detail both the advantages and disadvantages of the methods how many questionnaires are to be administered to respondents and will explain how the semi-structured interview and the field experiment will be conducted. 
Chapter four will explain how statistical tools such as analysis apparatuses will be used to interpret the collective data for the study. Data will be presented in percentages, tables (cumulative frequency table), histograms, pie charts, bar charts and Chi-square tables. 
The study will use the Statistical Package for the Social Science (SPSS) and Pivot table application (software) to produce the above data analysis for presentation. The data will interpret the non-diagram data to the study beneficiary and presented in a visualised form such as charts and histograms   
Chapter five will present the summary, conclusions, and recommendations of the study. Finally, it will remind readers of what the hypothesis is and draw a conclusion based on chapter four (data analysis). 

[bookmark: _Hlk507798241][bookmark: _Toc524987570]CHAPTER TWO: REVIEW OF LITERATURE
[bookmark: _Toc524987571]2.1 INTRODUCTION. 
This chapter will reveal some significant general literature opinions behind the waste management concept. It will explain what other writers have written about the term waste management and its relative effect globally. Firstly, it will explore the history of the Waste Management (Waste Disposal) in the UK. Furthermore, it will define waste, waste management and classification of waste. It will explain the waste hierarchy structure and why the old waste hierarchy was turned down, whereby prevention became the most preferred and disposal became the least preferred. It would analyse the 5 Stages of the Waste Hierarchy in detail: Prevention, Reuse, Recycling, other Recovery and Disposal. It will review how landfill sites are treated and it will briefly examine the types of UK Waste Management Legislation. It will explain Food waste and other general wastes produced from various sectors like households, retail, manufacturing etc. and by continent. It shall appraise the proposed scheme Deposit Return Schemes. This chapter will expose the Waste Electrical and Electronic Equipment (WEEE) Directive and its effect on waste management treatment. Finally, it will discuss the in-depth advantages and disadvantage of waste management.

2.2 THE HISTORY OF THE UK WASTE MANAGEMENT. 
The Greek and Persian authors were part of the earlier association which campaigned on personal hygiene, polluted water, food waste, pestholes and outbreaks of epidemics due to bad waste disposal (Alexander, 1993). The first ancient evidence of public littering was found in Athens around 500 B.C. This triggered the law to be passed by the Greek authorities for waste to be dumped at least a mile from the city centre (Waste Disposal Hub, 2018a). In the 14th Century, the population of the UK was increasing which caused waste levels to rise. As a result of this, the authorities of England passed legislation to stop the throwing of rubbish and other waste into waterbodies and streets (Waste Disposal Hub, 2018b) See Figure 1. In 1751, Mr Corbyn Morris, an English Customs Officer, suggested that the UK Government should place the cleaning of London under a public management scheme so that they could better manage and control the tidiness of London and its surroundings. At that time, nothing was done about the proposal. In the middle of the 19th Century, there was an epidemic of cholera in London. In 1842, Sir Edwin Chadwick drafted a report called “The Sanitary condition of the Labouring Population”. Based on Chadwick’s report, the UK Metropolitan Board developed a new waste programme called the Municipal Waste Service in the UK capital. As time went by, other cities joined the programme (The Waste Disposal Hub, 2018c). 247 Waste Removal (2014a), revealed that in 1846 the Nuisance Removal and Disease Prevention Act was passed, also called for waste management via waste collection in bins. In the 19th century, horse-drawn carts were first used to collect waste. This was followed by steam-driven trucks with hydraulic rams, which has been evolved over the years until today’s modern waste trucks. The Waste Disposal Hub(2018d) explained the functions of the Municipal Waste Programme service to its households by:
a. Collection of Waste Bins and containers from residents’ doorsteps.
b. Regular collection of waste from streets.
c. Building Central Recycling facility where non-standard waste can be disposed of by residents
d. Providing facilities for handling garden and food waste for composting or anaerobic digestion.   
In 1874, the UK authorities continued with other means of disposal of human waste and rubbish collected from the street and homes. The first incinerator was built in Nottingham and at that time, the public campaigned against it because of the amount of ash it produced into the atmosphere.    
[image: ]
[bookmark: _Toc522401822]Figure 1: Ancient UK Waste Disposal Carrier (Horses)
Source: 24/7 Waste Removal(2014), A Brief History of Waste Management[online] https://247wasteremoval.co.uk/blog/a-brief-history-of-waste-management/   accessed on 01/03/2018.
[bookmark: _Toc524987572]2.3 DEFINITION OF WASTE AND WASTE MANAGEMENT.
[bookmark: _Hlk510130268] Inskipp (2005, p6) defined waste as “materials we don’t need or want in our life”. Another simple definition made by the Environmental Association for Universities and Colleges (EAUC) (2018), on the term waste is “anything which you decide to, or are required to, throws away”. From an academic perspective, waste is fully described as:
“Any Resources consumed by inefficient or non-essential activities, unwanted material left over from a production process, or output which has no marketable value. It’s also a process or material that does not add value to a good or service. It’s a material discharged to, deposited in, or emitted to an environment in such amount or manner that causes a harmful change.”  Business Dictionary (2018).
Waste is made by various human activities in the homes and industries. It’s then released into our environment, which sometimes can become a death trap for us if proper care is not taken. Iken Edu (2015) cited a typical example that an accumulation of wastewater in the surrounding areas breed mosquitoes. Lettie (2016) also identifies waste control or management as the process of collection, segregation, transportation, treatment and disposal. Waste management came to exist when man decided to take control of its surrounding waste and make their environment clean.
  According to Business Dictionary (2018), waste management is defined as     
“the collection, transportation and disposal of garbage, sewage and other waste products. It encompasses management of all processes and resources for proper handling of waste materials, from maintenance of waste transport trucks and dumping facilities to comply with health codes and environment regulations”.
The oldest waste practices are the collection of rubbish from door to door by the UK local councils. These local authorities are paid by tenant and landlord via council tax for the collection and disposal of public waste. However, in recent years, waste legislation has been published by European Directives and Regulation through framework waste directives. This EU Directive has enforced national waste strategies in England and Wales (DEFRA, 2013 p4), Scotland (SEPA, 2003) and Northern Ireland (DOE, 2001). In England, there were other subsequent Waste Review strategies which fall under the Waste Management Plan for England such as Anaerobic Digestion Strategy and Action Plan 2011, the UK plan for shipments of wastes, hazardous waste treatment and renewable energy infrastructure and quality action plan for recycles (DEFRA, 2013 p5). The above strategies were waste management campaigns which the UK intends to use to accomplish its annual waste target from households and industries. Furthermore, the UK Government give incentives to support its local authorities to change their waste operation, including increasing taxes on waste sent to landfill and financial penalties for failing to meet the statutory targets (Cap). 
[bookmark: _Toc524987573]2.4 THE CLASSIFICATION OF WASTE.
The classification of waste is difficult as waste comes in different variations. Simply, waste is categorised by its source of collection and of its originality (production materials). Waste can mainly be categorised into two; controlled and non-controlled waste sees Figure 2. Controlled wastes are defined as all household, industrial, clinical and commercial waste that require a waste management licence for treatment, transfer and disposal (Williams, 1998 p56). All sewage sludge disposed of at landfill and incineration is classed as controlled waste (CIPS, 2007). On the other hand, non-controlled waste includes agriculture, businesses, industry, mining and quarrying which is produced in large tonnages and are not control by any legislation. Other uncontrolled wastes like radioactive and explosive waste come under separate legislation.
[image: ]
[bookmark: _Toc522401823]Figure 2: Waste Classification Framework.
Source: CIPS(2007), How to develop a waste management and disposal strategy,[online]https://www.cips.org/Documents/About%20CIPS/Develop%20Waste%20v3%20-%2020.11.07.pdf accessed on 24/03/2018 

[bookmark: _Toc524987574]2.5 THE WASTE HIERARCHY.
The European Union produced the EC Waste Framework Directive (75/442/EEC), a national waste strategy which requires all member states to identify the type, quantity and origin of waste to be recovered or disposed of and technical requirements plus any special arrangement needed for waste with suitable disposal sites or installations provided (Williams 1998, p5). In 1995, the UK incorporated its national waste strategy into its Environment Act as a statement made by the secretary of state for the Environment England and Wales. In Scotland, a similar statement was written by the Scottish Environmental Protection Agency (Lane and Peto, 1995). According to this Common Inheritance (1996), the national waste strategy was developed from the idea of sustainable development launched at the UN Rio Conference 1992 on Environment and Development (the Earth Summit). The Environment and Welsh office (1995) stated that the EC strategy has been adopted by the UK authorities as the hierarchy of waste management. This has the reduction on the uppermost of the pyramid followed by minimisation, reuse, recycling and disposal on the larger portion at the bottom, see Figure 3. This means that most of the waste will go to landfill or incineration for disposal instead of better waste prevention, re-use and recycling. This structure increased the UK landfill waste rather than campaigning on prevention of waste to landfill.
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[bookmark: _Toc522401824]Figure 3: The Initial UK Waste Management Hierarchy.
Source: Disposal List (2018), Improper Waste Management Effects [online] http://disposallist.com/improper-waste-management-effects/ accessed on 14/03/2018.
Defra (2011, p3) provided new guidance for environmental waste which is an upside down of figure 3 as shown in Figure 4. This was designed under regulation 15(1) of the waste Act (England and Wales) which came into force on 29th March 2011. Nevertheless, according to Wrap (2011, p3) Article 4 of the revised EU Waste Framework Directive (WFD) (Directive 2008/98/EC) set out a new step for dealing with waste in priority order. It indicates the order of waste preference that waste producers must manage their waste to create a sustainable environment (Waste-free environment). It is also a tool to be used to evaluate the process of protecting the environment from being polluted. According to Defra(2011b), the new waste hierarchy: “Ranks waste management options according to what is best for the environment”. See below
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[bookmark: _Toc522401825]Figure 4: New Waste Hierarchy
Source: Carbon Footprint(2018), Waste Footprint Services[online] http://www.wastefootprint.com/ accessed on 07/03/2018.
The new waste hierarchy brought great awareness of waste prevention and financial benefit to waste producers. It assisted firms in determining the best choice for managing waste. More so, it acted as a legal duty for waste producers to take all measures to control their circumstance in order to ensure the new waste hierarchy ideals are applied (360environmental, 2011).
[bookmark: _Toc524987575]2.5.1 APPLICATION OF THE WASTE HIERARCHY. 
Currently, UK businesses are still throwing away huge profits due to the amount of waste they produce. Most of them are not aware of the new waste hierarchy principle. Other’s don’t know where or who to contact for waste management confidential advice to assess the best usage of their resources (360environmental, 2011). Anytime waste management commence, the waste producers have to focus on waste prevention at the initial stage. When unpreventable waste is created, priority must be given to; segregating it for re-use, sent to a recycling centre, then recovery and the rest of the unwanted waste disposal to the landfill (DEFRA, 2011, p3). To understand the waste hierarchy, each stage of the hierarchy must be explained in detail. Section 2.5.1-5 provides an explanation on the hierarchy stages.
[bookmark: _Toc524987576]2.5.1.1 STAGES 1: PREVENTION
This is the initial and preferred stage of reducing waste (see Figure 4). Waste producers must concentrate on this stage in order to avoid creating waste which will go into the public landfill. DEFRA (2011, p12) specified that its aim is to support the UK economy to grow through the reduction of waste produced across the country by advising firms to adopt prevention practice. The government always measure the number of raw materials used and waste products produced commercially in industrial and in homes per unit of Gross Value Added (GVA). Kane (2015) explained DEFRA’s 2013 report on UK GVA as its core waste sector provides up to £6.8 billion GVA and supported 103,000 jobs than the national Economic GVA. Nevertheless, if repair, re-use and leasing activities were added to its waste management could raise funds up to £41billion, while providing 672,000 jobs (see Appendix D). DEFRA (2011, p3), proposes that businesses can prevent waste production by using less material in designing and/or manufacturing their products. They should produce goods that can be kept for longer, reuse packaging and use less hazardous materials. Wrap (2011) identifies prevention as measures taken before a substance, material or product becomes waste. The importance of the prevention phase, therefore, is to reduce:
a. The quantity of waste including re-use and extends the product lifecycle.
b. The adverse impact of waste on human health and the environment. 
c. Harmful substances from polluting the nearby waters and stream. 
The Waste Prevention Team (2013 p1), states that “prevention is better than cure”. It further explains that the prevention role is to switch the public attention towards being resourced efficient in order to reduce waste to boost the economy. It stated that in 2010, the total waste generated in England was as 177mt3 and it cost UK business £885 million to manage it. Between 2011 and 2012, it was estimated at £3.2 billion. Finally, the waste prevention programmes have led UK business to save around £18 billion and avoid greenhouse gas emissions of 16 million tonnes of carbon dioxide annually. They also proved that UK homes spend £12.5 billion yearly on food that ends up being thrown away. It was estimated that £140 million worth of clothing ended up in landfill each year and £200 million gross value of electrical products are taken to household waste recycling centres annually (Waste Prevention Team, 2013 p10). Despite the numerous benefits this prevention campaign has brought into the UK economy there are other challenges raised against it, they are:
a. Environmental Externalities: This is a human concept of decision making on consumption. It’s very difficult for the waste prevention campaign to convince some individuals and business owners on how to consume only what they need.
b. Unfair Split Incentives:  Many a time, manufacturers invest in redesigning a product to reduce waste (e.g. Long-life product) but most benefit will go to the consumer and little financial incentive will be returned to the producer. Therefore, most manufacturers recognise redesigning their produces as a waste of investment and continue to avoid the prevention campaign to save their capital (Waste Prevention Team, 2013 p11).
c.  Information Failures: The UK public sometimes feel that information is too costly to acquire in terms of time and resources, which makes them unaware of the preventive actions and the benefits associated with it (Waste Prevention Team, 2013 p11). 
d. Behavioural Barrier: In the business world, most business aim at making a profit (behaviour). Some behaviours contradict and underestimate the value of long-term benefits versus short-term costs. They place more emphasis on the forefront investment cost on preventing waste rather than being a late benefit. They call it a risk as they believe that they might not gain the benefits of the prevention programme (Waste Prevention Team, 2013 p12).
e. Financial Barrier:  As the above point has elaborated on, initial investment cost. SME companies and individual have constrained access to credit that will affect the capacity to practise the prevention programmes to prevent waste. Though most SMEs have the passion to invest they do not have the financial credibility to attract financial support (loan) to embark on their waste prevention programme (Waste Prevention Team, 2013 p12).
[bookmark: _Toc524987577]2.5.1.2 STAGES 2: PREPARING FOR REUSE. 
The word “reuse” in the waste management paradigm means to use an item again after it has been already utilised for its original purposes, without any significant changes to its physical status of the product (see Figure 4 stage 2). However, the European Legislation also defines:
“reuse as any operation which encourages un-waste item to be used again for the same or similar purpose” (PRISCA, 2017a).

PRISCA (2017b), reports further explanation that re-using is different from recycling because recycling involves an operation that can change the physical waste status into a different product. Hall (2005, p4) also reviewed the history of reusing of waste and found that since the first Earth Day was celebrated in America in 1970, recycling and reusing have become familiar global household words. These two words are often used to mean the same, however, there is an imperative difference between them. In brief, reusing mean’s people reuse their possessions in two major ways. 
Firstly, a single-use item such as a toothbrush, pan, dish, tools and televisions are not just used once but is used repeatedly but only for a purpose. The purpose for which it was initially designed (Hall, 2005 p4). Hall (2005, p5) said that another way of reusing waste is when items are reused for a different purpose after its initial use. For example, an old toothbrush may become a tool to clean a tile at home, or a worn-out T-shirt may end up as a dust cloth.  Sometimes, reusing objects or materials does not change the object but the original purpose changes. Which means that the toothbrush will still look like a toothbrush and the T-shirt will also look like a T-shirt but are used for a different purpose for which it was originally manufactured. Pal (2016a), exclaimed that approximately 100 million plastic bottles are used and discarded each day, 80% of them are non-biodegradable. As a result; our environment has been highly poisoned by significant carbon from plastic. Due to the environmental deprivation of plastic bottles, Art-creative groups have produced a new perception to encourage the consumer to reuse them. Pal (2016a) advised that:
“when you’re done with that plastic drink bottle, don’t just throw it away, use it to make something awesome”.

Pal’s (2016a) report, depicted clearly on images in Appendix F, G and H which shows the low cost, creative and functional craft projects of transforming plastic bottles into decorated household use. See Figure 5, a Vertical garden, it depicts an inspirational, beautiful hanging garden allowing urban residents who have limited garden space to enjoy horticulture in their backyard. To make a vertical garden from reuse plastic bottles always choose thick, durable bottles such as soft drink bottles rather than thin water bottles. Some believe plastic and glass waste can be reused, however, newspapers can also be reused too. Striepe (2011) reviewed that the US Publishers have been publishing on paper which has been reused over 24 every year. Practically, newspapers can be used by kids to create a model ship to prove the concept of floating (see Figure 6). 
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[bookmark: _Toc522401826]Figure 5: Vertical Hanging Garden.
Source: Pal (2016), Green Living: 20 Ingenious Ways to Reuse Plastic Bottles Instead of Trashing Them, published on 16/06/2016,7:27 pm [online] https://www.thebetterindia.com/58509/reuse-plastic-bottles-reduce-pollution-waste/. Accessed on 26/03/2018
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[bookmark: _Toc522401827]Figure 6: Reuse of Newspaper Ship.
Source: Striepe B.(2010), 15 Ways to Reuse Newspaper, published on 29/01/2017 https://www.care2.com/greenliving/15-ways-to-reuse-newspaper.html accessed on 11/02/2019
[bookmark: _Toc524987578]2.5.1.3 STAGES 3: RECYCLING
Recycling is a process while reusing is an act, though it’s a complicated process in which old products are changed into new ones by mechanical or chemical methods. In other words, recycling is a process that breaks down waste products into their original materials before new products are created (see Figure 4 stage 3). For instance, used aluminium cans are shredded, melted, and then reformed to make new cans or other aluminium objects such as ladders. Plastic bottles also can be shredded or crushed into small pieces. Which are then changed into a thick, gooey liquid by heating or by treating with a chemical. Eventually, liquid plastic is formed into new bottles or spun into a fibre to make clothing and carpets (Hall, 2005, p6). The difference between recycling and reuse is simple, reuse can be processed at home whereas recycling cannot, furthermore it requires time, money and energy to convert recyclable waste into new products. Most of the time it requires the participation of other organisations to recycle waste, to produce new products. The Economist (2017), stated in its recent report that China has dominated international trade by importing more than half of the world’s waste (see Figure 7). DEFRA (2017 p19) proved that the UK exports more scrap waste than it imports. In 2015 the UK exported 14million tonnes of scrap materials worth over £3.5billion. In 2011, there was a massive increase in the UK’s waste export’s and in 2009 there was a massive decrease in export’s, this proved how the UK economy income has increased as result of selling off recycling waste to other countries like China (see Appendix I). the Economist (2017), similarly stated that, China spent over $16billion on the importation of rubbish last year. In 2016, America Chung Nam company which is based in California, supplied waste paper amounting to 333,900 containers to China. China’s import of rubbish helped them to fill the raw material short gap plus it’s cheaper to recycle scrap copper, iron, steel and paper than extracting and manufacturing from the raw material. On the 18th July 2017, the Ministry of Environmental protection said that China has stopped it’s import on 24 categories of solid waste as part of its campaign against” foreign garbage” into the country because recycled waste is often dirty, poorly sorted, poor quality waste or contaminated with hazardous substance like lead or mercury. Another reason was that waste recycling companies in China have been dumping the toxic remains into Chinese river bodies (Economist, 2017). The impact of this waste ban has left a heavy burden on their trade partners especially the UK with a loss of £ 3.5billion income. Webster (2017), believed that the UK may burn its plastic via incineration rather than recycle due to the cost of recycling waste in the UK. 
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[bookmark: _Toc522401828]Figure 7: China’s Importation of Waste Record.
Sources: China Customs, (2008), https://www.quora.com/What-do-you-think-about-the-Chinas-decision-to-ban-foreign-garbage-imports accessed on 10/03/2018
[bookmark: _Toc524987579]2.5.1.4 STAGES 4: OTHER RECOVERY
Other recovery is the fourth level of the waste hierarchy, and popularly known as energy recovery (DEFRA 2011, p8). The aim of recovery is to get the most energy from genuine residual waste while reducing the amount of waste in landfill sites. In fact, recovery in the Waste Management hierarchy comprises of: 
“anaerobic digestion, incineration with energy, gasification and pyrolysis which produce energy (fuel, heat and power) and materials from waste: some backfilling operations”. 

a) Recovery from Anaerobic Digestion:
Buekens (2005) defined Anaerobic Digestion (AD) as the natural process whereby waste component like food waste, are stored in a digester for a period and then specialised bacteria are added to break down organic waste to convert it into biogas (see Figure 8). Roopalall (2017) said that biogas is a gas produced by the decomposition of organic waste in the absence of oxygen. This biogas consists of mainly carbon dioxide the AD truly sustains the carbon cycle. In contrast with incineration or landfilling, anaerobic digestion does not fully represent a potential polluting process when the produced biogas is adequate. Anaerobic digestion is a hopeful and sustainable process for the treatment of biological waste. In the cause of biogas, there is a net drop of methane released into the atmosphere, declining greenhouse emissions and unpleasant smells and the sanitary disadvantages of landfills are avoided (Digiesi et’ al, 2017). 
Stream Bioenergy (2010) said that the main driver for the UK to develop it’s Anaerobic Digestion systems was to meet Landfill Directive (1993/31/EC) cap by EPA Pre-treatment of MSW to Landfill, Food Waste Regulations 2009 and Landfill in incineration levies etc. Some of the advantages of AD are; it is a renewable source of energy, it produces less pollution, usage of cheaper technology, creates job opportunities, less capital investment needed, and it reduces greenhouse emission (International Research Journal of Engineering and Technology (IRJET), 2007). Despite all the advantage of AD, it also has other few demerits like it is unstable in nature, it’s unattractive on large scale and it consists of impurities through its process. 
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[bookmark: _Toc522401829]Figure 8: The Cycle of Anaerobic Digestion.
Source: Rooplall, R. (2017), Using farm waste for biogas as alternative source of energy, published by Guyana Chronicle on 29-01-2017 http://guyanachronicle.com/2017/01/29/using-farm-waste-for-biogas-as-alternative-source-of-energy accessed on 30/03/2018
b.  Waste Recovery through incineration:
Incineration of waste is where organic substances are put combusted, to convert the waste into ash and flue gas (see Figure 9).  Becklake (1991, p12) said that UK landfill sites are becoming scarce and expensive. Incineration is another means of dealing with piles of waste which has passed through the 3R’s. The burning of rubbish in an incinerator reduces the amount of solid waste approximately 80 and 90%. In Denmark, it was used to burn 75% of waste and half of the household rubbish in Japan, Sweden and Switzerland. When the burning process is happening, the heat produced is used to generate electricity for national electricity grid. The BBC News (2006) said that UK ministers are ready to increase. The waste incineration process from 9% to 25% by 2015. It emphasised that the energy produced from the incineration process is utilised to power electricity generation plants (see Figure 9). Though burning of waste seems to be a great solution to the UK import waste ban from China, it’s the most expensive form of waste disposal being 3 times the cost of landfill dispose. Anytime ten tonnes of waste are burned, one tonne of ash remains This may still contain harmful substances which pollute the environment when the ash is buried in landfill sites. It also causes air pollution when the gas from the burning rubbish is released. 
[bookmark: _Toc524987580] 2.5.1.5 STAGES 5: DISPOSAL
Disposal is the last preferred level in the waste hierarchy whereby waste which could not be prevented and converted into reuse, recycle or energy. DEFRA (2013, p13) stated that landfill tax was made to deter waste producers and to reduce or divert waste from landfill. Eventually, there are some waste residuals which can be avoided from disposing into the landfill and must be disposed of properly such as: 
· Hazardous waste like asbestos
· Certain process residues, such as pre-treated industries waste with no future recovery.
· Waste which has not alternative waste recovery apart from disposal in a landfill. 
NDA (2018) said that radioactive waste cannot be safely, and cost-effectively reused, and must be disposed of carefully. It defines this disposal as placing radioactive waste into special facilities and store it permanently. To clearly understand the word “Waste Disposal” the Free Dictionary defines it as:
“Removing and destroying or storing damaged, used or other unwanted domestic, agricultural or industrialproducts and substances. Disposal   includes burning, burial at landfill sites or at sea.”  (The Free Dictionary, 2017).
Landfills have become the most common solution in the UK waste management paradigm. ARIC, DEFRA (2017) said that every year roughly 111million tonnes of all UK controlled waste (industrial, household, and commercial waste) are disposed of into its landfill’s sites (see Figure 12). More so, the UK sewage, mining and quarrying companies also dump their waste in landfill sites. 
[bookmark: _Toc524987581]2.6 THE DISPOSAL WASTE AND THEIR DECOMPOSITION. 
In many communities, most of their waste is dumped in big holes just to fill up the ground, or waste valley at landfill sites. Unfortunately, some of the waste finds itself on the ground on our surroundings. Some of the waste rots away quickly, other types such as plastics may take hundreds of years to decompose, see Figure 09 (Inskipp, 2005 p10).
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[bookmark: _Toc522401830]Figure 9: Estimated Decomposition Rates for Waste.
Source: Lanofzs (2013), Penn State University U.S Bruceu of Land Management, published on 12/02/2013 [online] https://lanofzs.wordpress.com/2013/12/12/decomposition-scent-control/ accessed on 15/03/2013
NWRWMG (2011) explains the reason behind the EU authority stipulated Landfill regulation for most European nations. According to Appendix E, the CH4 emissions have diminished because between 1995 and 2015 waste sending to landfill site has reduced drastically due to landfill Tax, growth in recycling programmes and the waste PFI programme, as well as improvements in landfill management and the introduction of CH4 capture technology (DEFRA 2017, p68). 

[bookmark: _Toc524987582]2.7 THE WASTE MANAGEMENT (DISPOSAL) LEGISLATIONS.
In the UK, waste management is controlled via a diverse waste regulation and planning regime which has been developed over the years. Consequently, waste treatment and disposal of waste is protected by several different controlling authorities. The Local authorities have had strong powers via many statutes since medieval times to control waste as it was causing public health problems. Williams (1998, p19) also said that the local authorities’ powers were established through the Public Health Acts of 1875 and 1963, the Alkali Act 1906 and the Town and Country Planning Acts of 1947 and 1971. As the environment became polluted with toxic waste and dumping incidents increased which led to the public demand for much tighter waste disposal legislation increased. 
The late 1980s and 1990s saw the additional development of waste management legislation and some influence of European Community legislation on the UK environment laws. Most of the legislation came from the European Directives. These are some of the major legislation affecting UK waste management (Williams, 1998, p21):
· The Control Pollution Act 1974. Part 1: Waste on Land.
· The Control of Pollution (Special Waste Regulations) 1980.
· The Special Waste Regulations 1996.
· The Controlled Waste (Regulation of Carriers and Seizure of Vehicles) Regulations 1991.
· The Control and Disposal of Waste Regulation 1998.
· Town and Country Planning (Assessment of Environment Effect) Regulations 1988.
· Town and Country Planning Act 1990.
· Planning and Compensation Act 1991.
· The Environmental Protection Act 1990. Part 1: Integrated Pollution Control and Air Pollution Control by Local Authorities.
· The Environmental Protection Act 1990. Part II: Waste on Land.
· The Environmental Protection (prescribed Process and Substances) Regulations 1991 (and subsequently amended regulations).
· The Controlled Waste Regulations 1992.
· The Environmental Information Regulations 1992.
· Animal By-Products Order 1992.
· The Waste Management Licensing Regulations 1994.
· The Trans-frontier Shipment of Waste Regulations 1994.
· The Environment Act 1995.
[bookmark: _Toc524987583]2.8 THE GENERAL FOOD WASTE. 
According to Fusion (2017), food waste defined as:
“any food, and inedible parts of food removed from the food supply chain to be recovered or disposed of (including composted, crops ploughed in/not harvested, anaerobic digestion, bio-energy production, co-generation, incineration, disposal to sewer, landfill or discarded to sea)” 
This simply means any food which is suitable for being eaten by humans discarded, whether kept beyond its expiry date or left to spoil. Often it’s seen as rotten food, but it can be for other reasons such as oversupply due to lower market demand, or individual consumer shopping/eating habits (Fusions 2017).
Priestley (2016, p12) said that the Food Agriculture Organisation (FAO) estimated that 1/3 of food produced in the world is lost or wasted globally and valued at 1.3 billion tonnes each year. FAO (2018) confirmed that up to 1/3 of all food got wasted (spoiled) and unconsumed. It clearly defined food waste as the decrease of food in the food supply chain process intended for human (household) consumption. Sometimes, the waste could be intentional or accidental, however, it all leads to food reduction. Food waste also happens due to poor harvesting, storage, packing, transport, infrastructure and market /price mechanisms. The FAO researched into some specific waste food production processes on consumption, distribution, processing, post-harvest and agriculture. It was proved that fruit & vegetables have the highest global food waste, and dairy products have the least (see Figure 10). The FAO also researched into consumer, production and retail food waste per continent. It found that North America and Oceania was the continent which produced the most food waste, with Europe coming second (see Figure 11). 
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[bookmark: _Toc522401831]Figure 10: Food Waste of initial Global Production Lost or Wasted.
Source: FAO(2012), Food Wastage Footprints, [online]http://www.thinkeatsave.org/docs/Factsheet_FOOD-WASTAGE.pdf on accessed 24/04/2018.
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[bookmark: _Toc522401832]Figure 11: Food Losses and Waste at Consumption and Pre-Consumption Stage per Continent.
Source: FAO(2012), Food Wastage Footprints,[online]http://www.thinkeatsave.org/docs/Factsheet_FOOD-WASTAGE.pdf on accessed 24/04/2018.
 
Priestley (2016) said that each year the UK incurred £17 billion as the total food waste cost, including £12.5 billion for its households. The summary report from the UK Lords Committee has briefly shown numerous reasons why food gets wasted throughout the supply chain; like waste from harvesting, pests, manufacturing process, storage and theft at retail shops etc (see Figure 12).
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[bookmark: _Toc522401833]Figure 12: The Language of Food Waste Along the Supply Chain.
Source: Briefing Paper (2016) [online]file:///C:/Users/Akwasi%20Kwakye/Downloads/CBP-7552.pdf. accessed on 25/04/2016.

[bookmark: _Toc524987584]2.9 THE AIM OF ELECTRICAL WASTE DIRECTIVE. 
In 2002, the EC introduced the WEEE Directive (Directive 2002/96/EC) which addresses the environmental impacts of waste electrical and electronic equipment at their end life disposal. It covers either household or non-household WEEE, and it included most products that have a plug or need a battery (HSE, 2018). Simply, this directive stated that electrical producers must be responsible for any environmental impact of their products sold on the market when they become waste. The optimal aim of this regulation is to promote recycling, reduce waste and stimulate the development of environmentally friendly electrical products in the future. Each year around 2 million tonnes of WEEE items are disposed of by citizen and companies in the UK.  On the 1st January 2014, the WEEE Regulation 2013 was made law in the UK and replaced the 2006 Regulations. This UK 2014 WEEE Regulation covered all the provision of directive 2012/09/EU WEEE which superseded the Directive 2002/96/EC (HSE, 2018). Eventually, the Directive posted ten board categories of WEEE which have been outlined in the New Regulations for public knowledge, see Appendix J.
[bookmark: _Toc524987585]2.10 THE UK DEPOSIT RETURN SCHEME (DRS).
DEFRA (2018) said that the UK government has announced plans for the implementation of DRS to fight environmental pollution in near the future. It analysed that 13 billion plastic drink bottles are consumed per year and more than 3 billion plastic drink bottles end up incinerated, sent to landfill or left in our environment (marine, countryside and street). Laville and Zhou (2017a) said that Dominic Hogg, the chairman of Eunomia  environmental consultant said that for the UK to address the impact of litter in the UK, it needs to reduce plastic entering the marine environment. In Europe Germany, Norway and Sweden are now operating with the DRS which has made their environment cleaner than the UK environment. South Australia has been implementing DRS for the past 40 years, now it has announced that 76.5 % rate of its waste bottles are returned via DRS. DRS operates on an installation of a reverse vending machine, which scans the barcode and gives consumers vouchers for their shopping or donates to charity in return for bottles. Laville and Zhou (2017b) said that this scheme sounds good for consumers, but the British Plastic Federation (BPF) has opposed any forms of taxes or charges on plastic bottles and believes that the degree of recycling is not guaranteed, nor its impact on litter clearance costs and reduction of plastic in the oceans is not assured. Furthermore, researchers believe that DRS may undermine the UK kerbside schemes which aim to improve recycling. Carrington (2018) said that with the evidence on tidiness from other DRS practising countries in Europe, the UK Government must listen to public opinion and implement DRS to end the use of avoidable single-use plastic by 2025.
[bookmark: _Toc524987586]2.11 THE UK MOD WASTE MANAGEMENT SUSTAINABLE STRATEGY.
The MOD (2010, p2) stated that the UK MOD produces an estimated 170,000 tonnes of waste annually. Of this, 52% got recycled (reused) and 42% ended up in landfills. Waste produced from MOD camps is disposed of by numerous civilian waste contractors via MOD Top level budget (TLB) and Trading Fund Agencies (TFA). In addition, these contracts cost the MOD £13million per year. Based on the 42% waste with goes to the landfill and contractual cost, UK Taxpayers find it very difficult to comprehend how effectively the MOD manages its waste.
Eventually, this observation from the UK public charged the MOD to develop a waste management strategy in order to prevent, recycle and reuse its waste to minimise landfill waste. The MOD (2010, p3) called the strategy, Waste Management Strategy (WMS). 
This WMS is to provide a single source of direction required by all MOD camps, so that all units can improve their waste management effectively, to become a more sustainable organisation and meet the government waste targets (MOD 2010, p3).
According to the MOD (2010, p3), the WMS aimed to transform MOD units to:
“Become a zero to waste landfill organisation”
The strategy ensured that the MOD would meet its targets, which was set to:
1. Reduce the total amount of waste produces by 5% by 2010/11 and 20% by 2016/17 mentioned in the Sustainable Development in Government (SDIG) targets.
2. Increase waste recovery (re-use, recycling, composting and energy from waste by 40% by 2010/11 and 80% by 2016/17.
The MOD (2010, p11) stated that one of the MOD strategies was to embed the waste management concept throughout all defence units. To ensure that MOD staff comprehend the significance of reducing waste and the impact on their daily work. This brought into play the change of behaviour of staff (working culture). Therefore, addressing the behaviour of MOD staff is critical in reducing the quantity of waste generated by the MOD. Through educating its soldiers (MOD servants) and publishing waste best practices within departments as a waste management campaign, to promote waste minimisation. 
The MOD (2016, p4) explained how the UK Defence sustainable MOD strategy for 2015-2025 to improve the MOD waste management strategy. This new ten-year strategy has included the EU waste pyramid hierarchy see Figure 13, into how the MOD will operate in its waste management. 
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[bookmark: _Toc522401834]Figure 13: MOD Waste Pyramid Hierarchy.
Source: MOD (2016), Sustainable MOD Strategy: Waste Management 2015-2025, Published 19 February 2016 [online] https://www.gov.uk/government/publications/mod-waste-management-2015-to-2025 accessed on 28/04/2018. 
The MOD new current waste strategy has a vision which is:
“To be an organisation where resources are fully valued, financially and environmentally and where we continually drive and incentivise improvement to maximise resource efficiency” MOD (2016, p5a).

The MOD (2016, p5b) explained that the UK MOD can only achieve its vision for waste strategy via attaining these four objectives:
1. Baselining: This means that MOD units must collect all the dairy waste data and analyse them to identify the crucial waste trends to permit improving waste programmes. Based on this information all new contracts for waste must stipulate on waste hierarchy as a key deliverable (MOD 2016, p6).
2.  Waste Prevention: The new waste strategy was to ensure that, operational and tactical levels of the all MOD department must consider waste prevention in their day to day business. MOD Office line managers have to make decisions without the embodiment of waste prevention (MOD 2016, p7).
3. Driving Behavioural: The MOD (2016, p9) stated that the waste strategy brings a change of thought and staff attitude towards waste management. This strategy is to encourage MOD staff to be appreciative of their environment and the social and economic value of the resources. It explains how their daily activities can influence and impact the efficient use of their resource (wasting office papers).
4. Resource Efficiency: Many MOD departments use their resources effectively but not efficiently.  It explained that departments must work in line with waste hierarchy. More so, it must foresee that waste stream and trend are set to identify resources opportunities. When opportunities arise to allow waste loops to be closed and resources to be recycled or reused, these must be taken.  
[bookmark: _Toc524987587]2.12 THE BENEFITS (ADVANTAGES) AND DISADVANTAGES OF WASTE MANAGEMENT.  see Appendix K. 
[bookmark: _Toc524987588]2.12.1 THE BENEFITS (ADVANTAGES) OF WASTE MANAGEMENT. 
There are numerous merits that waste management processes bring to firms in the entire Nation, this research will expose some significant advantages:
1. Reduce Pollution and Environmental protection: Most industries create new products by transforming raw materials into finished goods using combustion, which increases the level of air pollution which affects the environment. Recycling and reusing as part of the waste management process reduces the demand for new products and decreases the amount of CO2 released into the atmosphere. Furthermore, it helps to reduce the amount of landfill waste that contribute to environmental damage. The primary benefit of recycling is that it helps protect the environment from damage, such as global warming.
2. Lower costs: Waste management create a huge financial benefit to manufacturing companies as well as a greener environment for the community. In the perspective of financial benefit, the cost of using recycled materials in manufacturing is cheaper than the cost of manufacturing from the natural raw material. In support of, the lower cost perspective, Kaskey and Koh (2017) analysed that the Chinese imported 51% of the world’s plastic scrap in 2016, the biggest imported came from the US. This imported plastic (polyethylene) was utilised to produce many rubber products. The income from the products boosted the Chinese economy. 
3. Cultivating of a Green Image (Environment): The UK community has come to acknowledge that recycling is a way of life. Therefore, society expects all business to campaign for recycling, reusing and less disposal of waste to landfill, because they are increasingly conscious of environmental damage caused by landfill waste. So, firms which are embarking on better waste management are receiving awards from Green Partners which boosts their goodwill image in their communities. Laville & Zhou (2017), said that if the UK adopted the DRS, it would take away more than 4 million plastic bottles a week from littering its street and marine environments. Currently, Germany, Norway & Sweden are implementing DRS and are benefiting from the scheme. Therefore, waste management via DRS could make the UK environment tidier than today.
4.  Saving Energy:  Manufacturing firms consume the highest amount of the National Gird than households in the energy sector. In order to mitigate this, waste management programmes have helped to reduce demand rate for goods in the market which has affected the supply rate from manufacturing and consequently reducing energy consumption. These reducing chains diminish the amount of energy utilised from the national grid. It’s said that recycling saves energy. For example, new products made from recycled aluminium use 97% or less energy whereas recycled steel products use 75% less energy. Finally, it’s proving that less energy leads to fewer fossil fuels burned leads to a reduction of CO2 (a greenhouse gas) emissions into the atmosphere (see Figure 14).
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[bookmark: _Toc522401835]Figure 14: Recycling Saves Energy.
Source: izzigraphis (2010) Recycling Posters – Reviewed, published on 20/12/2010 [online] http://izzigraphics.blogspot.co.uk/2010/12/recycling-posters-reviewed.html accessed on 29/04/2018.
5. Creation of Employment and Income:  The waste management campaign has brought a lot of great opportunities to our community predominantly in the creation of employment. According to Friends of the Earth (2010), at the European level, 70% of recycling waste materials could roughly create up to 322,000 direct Jobs, 160,900 new indirect jobs and 80,400 induced jobs. Therefore, among the 27 EU countries, 563,000 net new jobs could be created by waste management. The UK Conservative political party estimated that, if 70% of its municipal waste recycled is achieved by 2025, then they create 29400 new direct jobs via recycling, 147,00 indirect jobs in waste supply chains and 7300 induced jobs. Simply 51,400 total potential new jobs could be created, as 42,300 might be in England, 4700 in Scotland, 2,600 in Wales and 1,800 in Northern Ireland. Friends of the Earth, (2010) & Reddy, (2016) stated that in 2018, $60milion has been generated from waste management via either recycling or reusing processes. This has encouraged many firms to follow or associate their core mission to waste management and ready for long-term investment see Appendix L & M. 
6. Community Building: Waste management is an act of which can bring people together. A typical example is when a town cleaning exercise and companies planning to build a modern recycling centre (improve existing centres). These decisions bring the community together as they work towards a green environment achievement. All households feel that their collective effort has contributed to the neatness of the community. Laville (2017) stated that the ASDA boss encouraged all supermarkets to stop using plastic packing to help build a green community by reducing waste plastic to landfill and to the bottom of the UK ocean. Our water bodies and seas form part of every community, therefore waste management helps in the cleanness of our environment. 
7. Stimulate Technology: With technology, waste is converted into many finished products which are highly sellable in the global market and increase the technology manufacturing firm’s income. Therefore, it can be explained that waste management is one of the elements that inspire or influence many firms to develop the tool to convert waste into reusable finished products. Enerkem (2018) announced that it has developed an Enrkem’s game-changed technology, which uses waste material like textiles wood residues, recyclable plastics and solid food containers to produce Biofuels and renewable chemicals. It also changes the old means of exploring fuel into the circular economy with fuels and chemical from waste. Tilley (2017) said that some Australian firms have developed a great desire in creating technology to convert wastes into reusable goods and it’s really a competition paradigm. An example is an inventor convert waste plastic into fertilizer and energy(fuel) using anaerobic digestion. This clearly shows that waste management as a core has an impact on technology development.
[bookmark: _Toc524987589]2.12.2 THE DISADVANTAGES OF WASTE MANAGEMENT. 
Despite the numerous merits of waste management process that brings benefits to firms and nations. There are other disadvantages it comes with; this research will expose some of the significant disadvantages:
1. Waste management process is not always Cheap:  Waste management looks lucrative these days to many firms and national agenda in terms of its income returns and legal forces. In fact, sometimes the process needs huge funds, time and land to build a plant and operations.  More so, as waste increases in certain councils their waste management plants must expand to accommodate their waste, and all is costly. Setting up, big waste facilities require huge funds from the council budget even though it’s a national asset for long-term investment, it absorbs council funds and stops other needed council development (projects). For example, it costs $50 per ton to dump trash in landfill whereas it costs $150 per ton to recycle it. Which is cheaper? Waste dumping is 3 times cheaper and less time consuming than waste management (Tilley, 2017). 
2. The Recycle products have a short life: Through realism and research, it has been proved that recycled products do not have a durable shelf life as compared to products manufactured from the original raw material. Despite this, it’s eco-friendly and sometimes cheaper in the market but they have a shorter life than the intended original products (Tilley, 2017). Due to this fact customers are not patronising recycling product to encourage waste management. 
3. Waste Management Sites are dangerous: Most waste is deadly and poisonous, some are explosive and toxic. For instance, radioactive waste produced by nuclear power industries can cause mass destruction via body contact (inhaled). All these dangerous them go into the atmosphere which poses a high amount of danger to human health & community hospitality. 
4. Incineration Create Inherent (Environment) problem:  Waste researchers believe that incineration is one of the cleaner ways of disposing of waste, but it has inherent disadvantages. Becklake (1991, p19) said that when toxic waste is burned at sea, the smoke and gases can escape, polluting the air and the water. The ash is also dumped into the ocean, causing more water pollution. There was an outcry among global environmentalists, which lead to incineration being banned in the North Sea. Incineration caused a lot of air-borne problems and it’s a detrimental to the ozone layer (Hall, 2017).
[bookmark: _Toc524987590]2.13 CONCLUSION 
This chapter has explained the originality of waste and waste management from the ancient days as man accumulated waste after hunting, fishing and preparing food (Burcea, 2015). Man became very conscious of their surroundings due to waste smell and then decided to keep waste far from their surroundings when they recognised that waste was harmful to them. In 1874, the UK built its first incinerator at Nottingham to burn disposable waste. It found that waste is anything we don’t need or want in our life and waste management as the process from collection, transporting to the disposal of waste including the associated legalisation (Inskipp, 2005, p6).  Waste comes in many different kinds, classified into two main form: controlled and non-collected waste. It enlightened the history behind the waste hierarchy from EC and how the UK incorporated into this concept to strategised environment issues across Wales, Scotland and Northern Ireland. It explained that the old hierarchy did not benefit the UK because it prioritised disposal of waste into landfill sites rather than prevention. So, the new hierarchy was adopted which promoted prevention and discouraged waste disposal. It explained in-depth the 3Rs and part of the waste hierarchy application. Finally, waste management undoubtedly has become a household vision for businesses, societies and nations because they believe that it has great benefits. On the other hand, some firms and individuals still believe that waste management costs more than its worth. Therefore, they have less interest in it, that’s why some companies prefer dumping waste at landfill sites rather than recycling because it’s more expensive to recycle rather than dumping it. It explained how the UK MOD has incorporated the EU Waste Pyramid into its waste management strategy. This strategy is to reduce waste from disposing in landfill via baselining of waste data, educating its staff to change their attuite towards waste prevention and resources valued. Despite the difficulties and disadvantages in waste management like pollution (sea, air and land) and high investment capital, its benefits outweigh its demerits like creating employment, stimulating technology, lucrative, cost saving, makes the environment greener, and production of energy (electricity) is reduced. On a final note, this report recommends the UK proposed Deposit Return Scheme (DRS) should be implemented now to help the UK reduce its waste sent to landfill or left to pollute streets, countryside, and marine environment.


[bookmark: _Toc524987591]CHAPTER Three: RESEARCH METHODOLOGY
[bookmark: _Toc524987592]3.1 INTRODUCTION.
A research methodology is a systematic idea for conducting research. The methods vary by the sources of information that are drawn on, how that information is sampled, and the types of approaches that are used in data collection. The study methodology and data reporting are always carried out as an exploratory study. According to Cooper D.R. and Emory C.W (1994 p117), exportation is particularly used when a researcher lacks a clear idea of the problems they will meet in the study. Through exploration the researcher develops the concepts more clearly, establish priorities and improve the final research design. Svatko (1989), said that before any organisation set up its strategy, it must understand its competitors(rivals) strengths, weaknesses and overall their business strategies. The key note is to identify where to gather relevant information on these competitors and how to combine separate pieces of data into a coherent profile decision or find an answer to the hypothesis question. In simple terms, this is known as research methodology. Ghauri and Gronhaug (2005) also described research method in an exclusive way by referring to it as a systematic, focused, and orderly collection of data for obtaining information from them, to solve/answer a research problem or question.
In this context, this chapter will denote the researcher philosophy behind the study, research techniques to be applied, the population, sample nominated, source of data and its analysis (benefits and limitations) and methods of collecting data for the research.
[bookmark: _Toc524987593]3.2 RESEARCH METHODOLOGY PHILOSOPHY.  
Bryman (2012), said that every academic research methodology has a philosophical mind set. This mind set is of beliefs concerning the nature of what is investigated by the researcher. Flick (2011) revealed that philosophy is the anchor to the study methodology being used in chapter 3. This study will be based on the interpretivism philosophy.
The reason why the interpretivism concept being used is that the study is highly based on how people’s in social lives have affected their environment (surroundings) by waste disposal. See Appendix N, the Saunders et al Onion Theory, considering the large population size of Aldergrove, sample is made up of Military workers (Engineers) and Civilian workers. It would collate data via empirical form that’s by qualitative and quantitative analysis approaches, however, this will help bridge the gap between positivism and realism.
Furthermore, the researcher will apply the inductive approach, because the hypothesis has to be tested, based on data collected and analysis to establish the hypothesis. “That’s going from data to theory approach”. 
[bookmark: _Toc490989015][bookmark: _Toc524987594]3.3 QUANTITATIVE AND QUALITATIVE TECHNIQUES.
Maanen et al (1982), briefly explain the difference between the two techniques. They said that a qualitative technique describes the analogy, essential character, nature, or metaphor characterizing something whereas a quantitative technique describes the meaning and refers to a measurement of a concept in rate or figures. 
This research will be based predominantly on both techniques (mixed techniques).
The most popular technique is a survey and is often based on many cases. Eventually, in large-scale projects, a circular sequence in which exploration is followed by measurement, which in turn is followed by a qualitative analytical phase to shed more light on the scientific findings (Davies 2007) is undertaken.
The study will adopt the sequential explanatory strategy, where by a mixed method design that often appeals to the researcher with strong quantitative knowledge. Firstly, it will collect and analyse of quantitative data and lastly analysis of the qualitative in the second phase to build on the result of the initial quantitative results. In the Figure 15, the word Quan stand for quantitative and qual stand for qualitative. The interpretation of the entire analysis will result from qualitative data analysis and qualitative data analysis.
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[bookmark: _Toc490989266][bookmark: _Toc522401836]Figure 15: Research Sequential Designs.
Source:  Adapted from Creswell et al. (2003) Advanced mixed methods research design. In A. Tashakkori & C. Teddlie (Eds.), Handbook of mixed methods in social and behavioral research. Thousand Oaks, CA: Sage.
3.4 The Population of the Study.
Finding the population of your study is paramount and as the first step to be considered by the researcher.
According to Ghauri and Gronhaug (2005), Population is; 
“…the universe of units from which the sample is to be selected. The term ‘units’ is employed because it is not necessarily people who are being sampled-the researcher may want to sample from a universe of nations, cities, regions, firms, etc. thus, ‘population’ has a much broader meaning that the everyday use of the term, whereby it trend, to be associated with a nation’s entire population” 
Therefore, the population to be considered for this study is the MOD- Aldergrove Flying Station. According the Aldergrove Warfare department, the entire population census of Aldergrove is around 1900-2200 people as of March 2018. This includes soldiers and their families in married quarters, soldier living-in single block accommodation and civilian workers.
[bookmark: _Toc524987595]3.5 THE SAMPLE OF THE STUDY.
Sample is a subset of a population chosen. The researcher will utilised it to represent the entire population because it has a strong relationship with the population.  Samples are required in many studies because often it’s not possible or practical to get information from the whole population. Cooper and Emory (1994), revealed that a sample is the selected portion from the population. Therefore, the basic idea of sampling is that by selecting part of the element in a population, conclusions may be obtained about the entire population. Cooper and Emory continued to explain in depth that an element is the subject on which the measurement is being taken. 
To a layman, a sample is a subset or segment of the population that has been selected for investigation (data collection). Because it’s very difficult for a researcher to collate data on an entire population for a study. Generally, data collection has numerous limitations like cost and time therefore a sample must be selected to represent a population for a study.
The method of selecting the sample of a population is either based on a probability or a non-probability approach.  
This study will use probability/random approach to select a sample. It was used to zero down the target group from the population chosen on the MOD camp. More so, is will assume that a representative sample is more likely to be the out-come. Therefore, each unit of the population has a known chance of being selected.
The research study sample selected and data collection methods to deployed by the researcher are:
1. Military and Civilian Worker (Engineers)- Questionnaires 
2. The Regimental Cook House Department- Semi-Structured Interview.
3. The Regimental Recycling Centers. Semi- Structured Interview
4. Compound Skip Bins- Field Experiment 
However, the above areas were chosen as research sample zones for data collection because of factors like time limitation and accuracy of information to represent the entire Aldergrove population (waste management). The sample population of the study is estimated at around 220 people, which is 10% of the population.
[bookmark: _Toc524987596]3.7 THE SOURCE OF DATA. 
The study will focus on two areas for data. Types of data it will utilised are:
a. Primary Data
b. Secondary Data
[bookmark: _Toc524987597]3.8 PRIMARY AND SECONDARY RESEARCH.
Primary data research is an act of engaging respondents directly and collecting raw data. This can be done in many ways such as group discussions that are structured and semi-structured and experiments on trainers. Typical examples are recording of cars breaking the speed limits on motorways and using survey questionnaires on people in the street or a workplace etc. The most common of these is the collection of data from people in the form of a survey which can be done on the street, workplace, and via the phone, internet or by post. 
60% of data in this study will be primary and 40% will be secondary data.  
[bookmark: _Toc524987598] 3.8.1 ADVANTAGES OF A PRIMARY DATA.
a. It demonstrates a replication and a re-questioning of interviewees/ respondents.
b. It allows generalisation to a larger population survey.
c. Its coding enables multiple comparisons among variables.
d. Primary data can be quickly analysed and projected to diagrams.
e. Sometimes it is a cheaper and easier method to use for data collection.
[bookmark: _Toc524987599]     3.8.2 DISADVANTAGES OF A PRIMARY DATA.
a. Under Primary Data using a large sample population can be time-consuming.
b. It’s reliance on computed (statistical) analysis loses individual meanings and case study data.
c. Sometimes closed questioning may constrain the respondents.
d. Respondents may interpret the questions differently; this makes comparisons of the answers difficult.
e. Response rates can be low and selections are non-random. This affects the validity of any inferred generalisations.
f. It is impossible to check if people are responding honestly.
g. Sometimes researchers can bias the data by concept definition and question farming.
[bookmark: _Toc524987600]3.8.3 THE STUDY PRIMARY DATA.
The primary data is raw data which has not been published by any writer but rather obtained from the respondents by the researcher. Ghauri and Gronhaug (2005 p102) also said that secondary data is not available or unable to help answering the question been asked. The primary data source has become a very significant source to be explored by study. 
This study will explore its primary data from Aldergrove Barrack in Northern Ireland. Areas of concentration are: Military and Civilian workers (Engineers), the Regimental Cook House Department and Regimental Recycling Center.
How the research collects the primary data from respondents will be in a form of:
a. A Survey (Questionnaire)- A questionnaire consisting of a series of questions with the aim of gathering information from respondents. Questionnaires can be assumed as a form of written enquires. They can be done by face to face, by telephone, computer or post. The questionnaire is sent to the respondents and they are required to read, understand the questions, and write down the answer in the space provided. Questionnaires are a transparent means of collecting public opinion on national matters. This is useful for large populations when interviews would be impractical. (McLeod 2018).

The researcher of the study will send an official notification for the conducting of survey to the chosen sample departmental heads. Firstly, there will be a pilot survey of 10 questionnaires, which will serve as an initial questionnaire to distribute to random respondents to test the accuracy and effectiveness of the questionnaires.  After the pilot questionnaires are received, they will be checked and re-drafted. Secondly, the researcher will distribute over 150 questionnaires to the respondents within the sample population (see Appendix O).

The Advantages of Questionnaires:
1. It’s a practicable approach for gathering data.  
2. Economical way of gathering information.
3. Can be carried out by the researcher or by any number of people with limited affect to its validity and reliability.
4. Large amounts of data can be gathered from many people in a short period of time.
        The Disadvantages of Questionnaires:
1. Lack of validity
2. Dishonest respondents cannot be determined.
3. Difficult to determine a mistake or an error answer.
4. Respondents may read differently or may not get the full understanding of questions asked. Therefore, they may reply base on their own understanding to the questions. 

b. An Interview- The researcher will conduct a semi-structured interview with Aldergrove Station Recycling Center manager (see Appendix P), the Cookhouse manager (see Appendix Q) and Aldergrove Quartermaster (see Appendix R). It assumed that, these interviews would last for at least 15 mins per interviewee. The reason why this method of data collection has been selected is because of face to face communication. Interviewees expression of their emotions and gestures may reveal more comprehensive information to the researcher.

Strength of interview:
1. Good cooperation from respondent.
2. The interviewer can help interviewee to understand the question.
3. Special visual aids and scoring devices can be used.
4. Interviewer can prescreen respondents to ensure he/she fits the population.

Weakness of Interview:
1. High Cost 
2. Sometimes it needs a highly trained interviewer.
3. Requires a longer period in the field collecting data.
4. Interview length may be limited.
5. Some respondents may be unwilling to talk to strangers.
6. The interview environment may affect the interviewee answers.   
  
c. Field Experiment – These are done in everyday life, such as a classroom, the workplace or even high streets. It attempts to examine an intervention in the real world in a naturally occurring environment. The experimenter still manipulates the independent variable but in a real-life setting. 
Field experiments, like lab experiments, generally randomize subjects into action and control groups and compare outcomes between these groups (McLeod, 2012).

The Strength of Field experiment:
Behaviour in a field experiment is more likely to reflect real life because of its natural setting, which means higher ecological validity.

Field Experiment Limitation: There is less control over extraneous variables that might bias the results. This makes it hard for another researcher to repeat the study in the same way. 

The researcher of this study will conduct a field experiment at 3 locations within Aldergrove on larger waste skip-namely: waste skip at NAAFI park, waste skip at guard room and waste skip at JNCO accommodation park. The field experiment will be conducted within a time frame of one month. The reason why the researcher elected this method of collecting data was to gather accurate information on waste disposal on camp in from the general population (see Appendix S).
 
[bookmark: _Toc524987601]3.9.1 THE SECONDARY DATA.
 This is documentary source data which has been published already to the public by other writers, however, still has relevance and correlates to the research study. It comes in two forms; internal and external secondary sources: 
The Internal secondary data source for this study are:
a. Aldergrove Journals and monthly newspapers.
b. 38 Bridge internet site(moss).
c. MOD catalogues, journals, DII website, MOD Gov publication -JSP.
d. UK Defence online library.    
The External secondary data source for this study are:
a. Previous waste management research report.
b. Public libraries material (Belfast City and Lisburn library).
c. Waste management journals, articles and Books
d. Waste management videos from online internet (YOUTUBE).
e. Environmental legislation report (UK and EU). 
Secondary data, which was obtained from the above sources shall be collated into chapter 2 (literature View) of the study. More so, its findings will be supplementary evidence into the finding section in the conclusion (chapter 5). The reasons why the researcher utilised secondary data are by academic good practice and to help the researcher to develop in-depth waste management knowledge on the overview study. The study will explain the advantages and limitation of sourcing secondary data for the study.
[bookmark: _Toc524987602]3.9.2 ADVANTAGES OF SECONDARY DATA.
a. It’s cheaper and easily accessible to acquire, especially from a library sources includes magazines, journals, textbooks, computers etc.
b. It helps the researcher to examine trends in large scale research.
c. It’s the only traditional resource method for obtaining data from a historical document.
[bookmark: _Toc524987603]3.9.3 DISADVANTAGES OF SECONDARY DATA. 
a. It has a lack of consistency or perspective.
b. Sometimes, researchers feel that it’s biased and inaccurate using secondary data because it’s out of date and a study made five years ago may not be relevant today.
c.  The concern over whether any data can be totally separated from the context of its collection.
d. There are many published statistics (secondary data) that often raise more questions than they answer. 
e. The most important limitation of secondary source data is that the information may not meet the researcher’s specific needs.











[bookmark: _Hlk512083224][bookmark: _Toc524987604]CHAPTER 4:  ANALYSIS AND INTERPRETATION OF DATA / RESULTS
[bookmark: _Toc524987605]4.1 INTRODUCTION 
The aim of this chapter is to explain in-depth the data collected, data analysis and interpretation of its results. It also explores three semi-structured interviews conducted by the researcher with Aldergrove waste management specialists: (Quarter Master (Qm)-Maj. John Linegar, Recycling Deputy-Manager-Mr. Paddy Lynn and Catering Manager – Sgt. Daryl Patterson)
On the 01st April 2018, the researcher administered 150 questionnaires out to the sample population which included 5 Regiment AAC engineers, civil servants and contractors. On the 2nd April 2018, the researcher was able to collect 90 questionnaires out of the 150. 
After the collection of all data, the researcher went through the following process:
1. Editing- Sorting out the respondent’s feedback, looking for errors and mistakes to be removed by the researcher. According to Ghauri and Gronhaug (2005 p156) the basic purpose of editing “…is to secure a quality standard for the data”. Editing happened in a form of vetting the questionnaires. In the context of this study, the researcher found 60 questionnaires out of the 90 questionnaires to be in a good form for analysis of the study. 
1. Coding- The researcher collated all the best data (60 questionnaires) onto a data board and converted them into numeric codes into the SPSS Data View and Variables View (see Appendix X). 
1. The researcher utilised the collapsing approach to simplify some of the complex response received so that they can be tested or exploited by the analysis tools easily.
1. The researcher tested the collected data reliability and validity with SPSS before analysis any other Descriptive analysis.  
The study utilised the Statistical Package for the Social Science (SPSS) and Pivot table application(software) to produce the below data analysis for presentation. The researcher would interpret the non-diagram data to the study beneficiary and present the diagrams (chats, histogram) in a visualised form.
[bookmark: _Toc524987606]4.2 ANALYSIS AND PRESENTATION DATA TOOLS. 
This study will use descriptive statistical tools as analysis tools to interpret most of the collected data for the research. They are; tables (cumulative frequency table), histograms (Pie chart and Bar chart), percentages, fractions, Chi-square analysis and T-Test analysis 
This chapter will also report the semi-structured interview (face-face interview) conducted with Aldergrove Catering Manager (Sgt Daryl Patterson), Aldergrove Quarter Master (Major John Linegar) and Aldergrove Recycling Centre Deputy Manager (Mr. Paddy Lynn) on waste management. The researcher elected these two managers because their daily work relates to a large quantity of waste production and they are also well trained on waste management. It will also finally analyse the outcome of the Field Experiment events conducted by the researcher on the three vital locations (NAAFI, Guard Room and JNCO Mess Accommodation) at Aldergrove. 

[bookmark: _Toc524987607]4.2.1 RELIABILITY AND VALIDITY BEFORE (DATA ANALYSIS).
Before conducting analysis on the sorted collected data, the researcher tested the reliability and validity of the data collected. The reason behind the Test is that:
a. To prove that, data collected from respondents are not biased. This would enhance the confidence of the benefactors (see Table 4.1). 
The researcher utilised the Cronbach’s Alpha Test to ascertain the reliability and validity of the descriptive data (Age, Gender, Rank, Corp and Trade Qualification).





[bookmark: _Toc522719227]1. Table 4.1: SPSS Cronbach’s Alpha Test (Validity & Reliability) for Descriptive Test (Demographic).
	Item-Total Statistics

	
	Scale Mean if Item Deleted
	Scale Variance if Item Deleted
	Corrected Item-Total Correlation
	Cronbach's Alpha if Item Deleted

	Age
	7.91
	9.043
	.674
	.721

	Gender
	10.03
	14.278
	.396
	.814

	Rank
	9.54
	9.948
	.735
	.704

	Corp
	9.28
	10.177
	.476
	.798

	Trade Qualification
	8.35
	9.623
	.713
	.707



	Reliability Statistics

	Cronbach's Alpha
	N of Items

	.794
	5



The research scored 0.794 on Cronbach’s Alpha Test using 5 variables from the demographic data. This mean that, these 5 variables are VALID and reliable to be used for the rest of the study analysis. According to statistic rules: IF CRONBACH’S ALPHA IS LESS THAN 0.700, then the questions (variables) are INVALID. Therefore, the researcher could not use those variables and they must be deleted from the data analysis. However, the researcher of this study can utilise these 5 descriptive data because they are VALID by SPSS reliability test.   
[bookmark: _Toc524987608] 4.2.2 QUESTION ONE: RESPONDENTS ANALYSIS BY AGE.
The reason why the researcher wanted to determine the age distribution was to identify the employment age group within Aldergrove. Because age proves the Labour strength of every population sample. And it also represents that the entire organisation (Aldergrove) workforce at large. Finally, the researcher also believed that the respondents age could influence their waste management opinions.
[image: ]
[bookmark: _Toc522401837]Figure 16:This Pie Chart of Respondents Age Group.
The lowest age groups were 18-21years which is 7.5% and 26-30 years which is 18.8% of the survey respondents, respectively. From the pie chart, it shows that more than 80% of the Aldergrove workforce falls within the youthful age groups, thus between 18-40 years. This depicts that, the study respondents were a mix of ages. Hence, this will enrich the data analysis of different opinions on waste management as data is from diverse age groups.

[bookmark: _Toc524987609]4.2.4 QUESTION THREE: RANK OF THE RESPONDENTS.
The question of rank was substantial to the study, as it could represent the level of experience and knowledge of the respondents. The survey result showed that 57.5% were Junior Non-Commissioned Officer (JNCO), 22.5% were Senior Non-Commissioned Officer (SNCO), 8.8% were Officers, and 11.3% were Civil Servant/Contractors. Hence, this indicates that the higher respondents were JNCO of 57.5%, which would not have any impact on the remaining answers to the questions within the survey because the study is a general camp waste issue, which does not require higher knowledge or working experience to understanding it.  
[bookmark: _Toc524987610]4.2.5 QUESTION FOUR: CORP OF THE RESPONDENTS
[bookmark: _Toc522401838][image: ]

Figure 17: Respondents by MOD Corp Group.
The Figure 17 shows that, the Royal Air Force (RAF) has the lowest number of members at Aldergrove with 6.3%, 11.3% were Royal Logistic Corp (RLC) and Civil Servant/Contractors respectfully. The Air Army Corp (AAC) were 18.8% and 52.5% of Royal Electric and Mechanical Engineers (REME) depict that this survey mainly covered MOD REME Corp soldiers at Aldergrove. It means that on average every other respondent was from REME because the sample population chosen by the researcher was predominantly Aircraft engineers. 
[bookmark: _Toc524987611][bookmark: _Hlk512090876]4.2.6 QUESTION EIGHT: CHI-SQUARE TEST ANALYSIS ON MIX OF RECYCLABLE & NON-RECYCLABLE WASTE OF IN OFFICE BIN VERSES GENDER.
There are numerous ways of identifying the effectiveness of waste management like waste contracting, correct disposal and segregation of waste. Here the researcher determined to test a claim that “incorrect disposal of waste in Aldergrove offices correlates with gender”. To conduct a Chi -square test, the researcher must make a claim and prove it. (By rejecting or accepting the claim).
[bookmark: _Hlk512090959]H1: There is No difference between males and females in finding mix of recycle and non-recycle waste in their office/workplace bin.
H1a: There is a difference between males and females in finding mix of recycle and non-recycle waste in their office/workplace bin.
[bookmark: _Hlk512091362]The researcher conducted a chi-square test to determine whether there is significant relationship between males and female’s finding mix of recycle and non-recycle waste been disposed in office bins or not see Table 4.2 for the SPSS output.
[bookmark: _Toc522719228]2. Table 4.2: The Output of Male’s and Female’s vs mix recycle and non-recycle waste in office bin Chi-square test.

	Gender * Mix_Waste_in_a. Bin Crosstabulation

	
	Mix_Waste_in_a. Bin
	Total

	
	Yes
	No
	

	Gender
	Male
	Count
	53
	7
	60

	
	
	Expected Count
	54.0
	6.0
	60.0

	
	Female
	Count
	19
	1
	20

	
	
	Expected Count
	18.0
	2.0
	20.0

	Total
	Count
	72
	8
	80

	
	Expected Count
	72.0
	8.0
	80.0




	Chi-Square Tests

	
	Value
	df
	Asymptotic Significance (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	.741a
	1
	.389
	
	

	Continuity Corrections
	.185
	1
	.667
	
	

	Likelihood Ratio
	.845
	1
	.358
	
	

	Fisher's Exact Test
	
	
	
	.672
	.355

	Linear-by-Linear Association
	.731
	1
	.392
	
	

	N of Valid Cases
	80
	
	
	
	

	a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 2.00.

	b. Computed only for a 2x2 table


[bookmark: _Hlk512092641]The Result of the Pearson Chi-square is (x= 0.741, p=0.389, df=1): x= chi square statistical value, p= significant(probability) value and df= degree of freedom. This result is statistically significant because the p value of 0.389 is > the Alpha value of 0.05.Therefore, we must Accept the Null Hypothesis: There is no significant difference between males and females in finding mix of recycle and non-recycle waste in their office receptacles and reject the Alternative Hypothesis.
P146938 - A. Kwakye                    MSc in Logistics- Final Dissertation on General Waste Management (Aldergrove Flying Station)
The researcher wants to back up the above statistical result with percentage evidence that 88.3% male said they found mix of recycle and non-recycle waste in their office bins whereas 95% Female gave similar responses. Both percentages are close figures therefore there is No significant difference between gender in finding incorrect disposal of waste in their office bins proving that segregation process is very poor at the Aldergrove office level.
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[bookmark: _Toc524987612]4.2.7 QUESTION TWELVE: T-TEST ANALYSIS OF RESPONDENTS WHO ATTEND THE MOD WASTE MANAGEMENT BRIEF AND CORRECTLY DISPOSE WASTE AT WORK.
The researcher utilised T-test this time to diversify the quaility of  study data analyis and also to introduce the mean (standard devition) approach of indenpendent and dependant variables. 
The researcher carried out an SPSS on independent Two-sample T-test on respondents who did and did not attend the MOD waste management brief and who correctly dispose of waste at work in order to compare two averages (means) to tell if they are different from each other. In other words, it let’s you know if those differences could have happened by chance.
The researcher’s thought behind this test is: 
Does attending the MOD Waste Management Brief create a siginfcant difference between the number of respondents who disposed of waste correctly at work?
Before conducting the T-test on the SPSS, the researcher sampled two groups:
Group 1 ( “1 in our dataset”) is respondents who did not attend waste brief. 
Group 2 (“2 in our dataset”) is respondents who did attend waste brief.
The researcher then set up a Hypothesis for the T-test is : 
H2: mean number of respondents who correctly dispose of waste for Group 1 ≠ mean number of visitors for who correctly dispose of waste for Group 2?
H2a: mean number of respondents who correctly dispose of waste of for Group 1 = mean number of respondents who correctly dispose of waste of for Group 2? 




[bookmark: _Toc522719229]3. Table 4.3a: SPSS Independent Sample T-Test on variables “waste management” and “dispose of waste correctly”.
[image: ]

Looking at the Group Statistics Box (See Table 4.3a). The mean number of respondents who attended the MOD Waste Management Briefs which allowed them to dispose of waste correctly is 2.33 whereas the mean number of respondents who did attend MOD Waste Management brief, but it had No impact on their waste disposal was 2.46. Therefore, the research proves that there is a No significant difference between (2.33 and 2.46). Because there is a close mean, the researcher Accepts the Null Hypothesis and Rejects the Alternative.   
To determine the conclusion of the T-test, the analysis must apply the rules below Table 4.3b as the sig (2 tailed) for the F-test.
The T-Test rule is, if the Alpha value ≤ P value then the researcher must Reject the Null Hypothesis and Accept the Alternative.

[bookmark: _Toc522719230]4. Table 4.3b: Independent Sample Test Box.
[image: ]
Then if Alpha = 0.05 using the bottom row, t=-0.851, p-value for this t-test is 0.400 see Table 4.2.  Because the p-value 0.40 > 0.05, then the researcher must Reject the Null Hypothesis and Accept the Alternative. Therefore, the study can conclude from its T-test that there is significant evidence to support that attending the MOD waste management Brief does not affect the attitude of respondents to dispose of waste correctly at Aldergrove Barracks. 
[bookmark: _Toc524987613]4.2.8 QUESTION SIXTEEN: ANALYSIS OF RESPONDENTS ON MOD WASTE MANAGEMENT POLICY IMPLEMENT EFFECTIVELY AT ALDERGROVE.
[bookmark: _Toc522719231]5. Table 4.4: SPSS Frequency Test on Respondents who thinks that MOD Waste Management Policy is implemented affectively at Aldergrove camp.
[image: ]
According to above analysis, 0% of the respondents strongly agreed that Aldergrove camp implements the MOD Waste Management policy well. However, 31.3% agreed that Aldergrove barrack implement MOD waste Management policy well and 46.3% which was the majority respondent neither agreed nor disagreed. The significance of this test proves that the exitance of the waste management policy to workers and if they are aware of that policy. It will serve as guide to their behavior towards waste management practice on camp.   
[bookmark: _Toc524987614]4.2.9 QUESTION EIGHTEEN: CHI-SQUARE TEST ANALYSIS ON ALDERGROVE BARRACKS IS ENVIRONMENTALLY FOCUSED VERSE AGE.
[bookmark: _Hlk520587594]H3: There is an age influence on acknowledging that Aldergrove Barracks is environmentally friendly or focused.
H3a: There is no age influence on acknowledging that Aldergrove Barracks is environmentally friendly or focused.
The researcher conducted a chi-square test to determine whether there is an association of Age influence on acknowledging that Aldergrove is environmentally friendly or focused or not (see the SPSS Output).
[bookmark: _Toc522719232]6. Table 4.5a: Chi-Square Test Analysis on Aldergrove Barracks is Environmentally focus verse Age.
	Chi-Square Tests

	 
	Value
	df
	Asymptotic Significance (2-sided)

	Pearson Chi-Square
	5.844a
	4
	0.211

	Likelihood Ratio
	6.095
	4
	0.192

	Linear-by-Linear Association
	4.551
	1
	0.033

	N of Valid Cases
	80
	 
	 

	a. 2 cells (20.0%) have expected count less than 5. The minimum expected count is 2.33.


The result of the Pearson Chi-square test is (x= 5.844, p=0.211, df=4). This is statistically significant and indicates that the Null Hypothesis must be Accepted: There is No influence of Age on acknowledging that Aldergrove is environmentally friendly or focused and Reject the Alternative.
According to table 4.5, 63.1% of respondents across various age groups said Aldergrove Barracks is environmentally focused based on its waste management practice whereas 38.8% of respondents said it’s not environmentally focused. Above all, the Chi-square test proven that the probability value is 0.211 is > the Alpha value 0.05. Therefore, on this test, the researcher must Reject the Null Hypothesis and Accept the Alternative because there is no significant relationship between age and acknowledged Aldergrove waste management (environmentally focused).
	Age * Is_Aldergrove_Environmentally_Friendly Crosstabulation

	 
	Is_Aldergrove_Environmentally_Friendly
	Total

	
	Yes
	No
	

	Age
	18-21
	Count
	5
	1
	6

	
	
	Expected Count
	3.7
	2.3
	6.0

	
	
	% within Age
	83.3%
	16.7%
	100.0%

	
	22-25
	Count
	14
	4
	18

	
	
	Expected Count
	11.0
	7.0
	18.0

	
	
	% within Age
	77.8%
	22.2%
	100.0%

	
	26-30
	Count
	8
	7
	15

	
	
	Expected Count
	9.2
	5.8
	15.0

	
	
	% within Age
	53.3%
	46.7%
	100.0%

	
	31-40
	Count
	14
	9
	23

	
	
	Expected Count
	14.1
	8.9
	23.0

	
	
	% within Age
	60.9%
	39.1%
	100.0%

	
	41 and Above
	Count
	8
	10
	18

	
	
	Expected Count
	11.0
	7.0
	18.0

	
	
	% within Age
	44.4%
	55.6%
	100.0%

	Total
	Count
	49
	31
	80

	
	Expected Count
	49.0
	31.0
	80.0

	
	% within Age
	61.3%
	38.8%
	100.0%


[bookmark: _Toc522719233]7. Table 4.5b: SPSS Chi-square test on if Age influences the acknowledging that Aldergrove Barracks is environmentally friendly or focused or not.


[bookmark: _Toc524987615]4.3 THE SEMI-STRUCTURED INTERVIEW WITH ALDERGROVE CATERING MANAGER (SGT. DARYL PATTERSON).
Aim: The purpose of this interview was to engage directly with the Aldergrove catering house manager, who is a specialist in food waste management for 20 minutes. In order to attain his knowledge on Aldergrove Kitchen waste issues and potential solution to those issues. Finally, to seek his opinion on whether Aldergrove catering department manages its waste effectively or not. 
Q1.  Interviewer: Which kinds of waste does your cookhouse produce and how do you dispose of them?
Interviewees: Answer
From the manager answers, the researcher confirmed that the cookhouse always produces three kinds of waste categorised into FOOD, WASTE OIL and GENERAL WASTE.
· FOOD: The researcher noticed that the kitchen staff ensure that all food wastes are separated into storage and disposed of daily. All wasted food is bagged, disposed of into the brown rood Receptacle and quarantined for collection.
· WASTE: The researcher detected that kitchen staff dispose of all the waste oils into empty oil drums waiting for waste collecting company for collection.
· GENERAL WASTE: Sgt Patterson said that the kitchen staff separate all their general waste into two groups (recyclable and non-recyclable). This means that, all the recyclable waste like bottles, cardboards, cans and plastics are disposed into a blue receptacle for disposal, whereas the non-recyclable’s put into the general receptacle for disposal. This waste segregation practice is clear evidence of a good waste management by Aldergrove kitchen staff. 

Q2.  Interviewer:  Do the kitchen staff practice waste prevention and recycle their waste? If Yes, how do they practise it?
Interviewees: Answer
According to his formal answer, it was clear that the Aldergrove Cookhouse staff recycles a lot of waste, nonetheless they practise less prevention of waste. On the waste prevention, he said that they DO practice it based on the HOT PLATE RECOVERY principal (HPR). In addition, the staff annual training from Aramark company re-enforces them to apply waste prevention by reusing of food by testing the food condition. Most of the time, this prevention practice must be satisfied by the cookhouse managers and recorded.    
Q3.  Interviewer:  Do you have a waste policy? If Yes, how do you comply with it?
Interviewees: Answer
Sgt Patterson said YES, they do.  He further explains that all their waste policies can be found on the Aldergrove Mosses site. It enforces him to conduct Weekly checks, Monthly checks and an Annual check (LSI) which is conducted by 38 Brigade Chief Officers or Food Service Warrant Officer (FSWO).
Q4.  Interviewer:  How Much do you pay the waste Disposal Company for disposing of your Kitchen waste?
Interviewees: Answer
Based on Sgt Patterson answer, the researcher concluded that he is not sure of the financial or any contractual agreement between the MOD-Aldergrove and their disposal companies. But according to the researcher’s study, the Defence Infrastructure Organisation (DIO) pays Aramark for all kitchen waste disposal.
Q5.  Interviewer:  How often does the company collect your waste?
Interviewees: Answer
Waste Food- Collection of food waste is done on a weekly basis. The manager calls DIO office and they arrange with the company for collection.
[bookmark: _Hlk513304917]Oil Waste-This waste is disposed by the VEOLIA third party waste disposal company on a call basis. No time arrangement.
General Waste- weekly or twice weekly collection. The general waste is disposed by third party waste collection via the Aramark company. 
Q6.  Interviewer:  If Aldergrove Flying Station were to improve its waste management System, which areas would you recommend for improvement?
Interviewees: Answer
Analytically the researcher founds that Sgt Patterson has few waste management setbacks which can be looked at and improve on:
· The Problem on dealing with new contractors, most time they delay on the collection of kitchen waste.
· [bookmark: _Hlk513305128]Mis-contractual agreement between DIO, Aramark and third party.
· Aldergrove Security Group requires 72hours notice to allow waste disposal companies to enter the barracks for collection. This has become a problem for waste disposal. The Commanding officer of the Barracks must investigate on this area for the solution to improve the Aldergrove waste management because it may affect the camp Health and safety in general.
· [bookmark: _Hlk513305281]After waste has been collected, his kitchen staff have to wash the empty food waste receptacles but according to the Food Safety and Health. They must avoid cleaning waste bins in the kitchen. The Barracks need to task another department to embark on this job. He recommended that the Aldergrove recycling Department must deal with that.     


[bookmark: _Toc524987616][bookmark: _Hlk513305485]4.4 THE SEMI–STRUCTURED INTERVIEW WITH ALDERGROVE RECYCLING DEPUTY MANAGER (MR. PADDY LYNN).
Aim: The purpose of this interview was to engage directly with the Aldergrove Recycle Center management on waste disposal for 15 minutes. Also, to attain their opinions on disposal waste issues and possible solution to those issues. Finally, to seek his opinion on whether Aldergrove managed its waste effectively or not.
Q1.  Interviewer: Which Kinds of waste do people dispose of here?
Interviewees: Answer
According to Mr. Lynn’s response, the researcher analysed that most of the waste disposed of at the centre was cardboard/paper, metal, wood, general household waste and electronic waste.
Therefore, it was noticed that there is NO food waste metal skip at the centre. The study will recommend to the authorities that they should install a food waste skip at its centre.  
Q2.  Interviewer: Which days do you operate and how often do people visit this centre for disposal?
Interviewees: Answer
Based on Mr Lynn’s feedback, the center operates from Monday to Thursday from 08:00-15:00 but on Fridays 08:00-12:00. He further said that most of the time the centre is busy receiving waste from its costumers (department and House). Based on Lynn’s response the researcher recommends that Friday half day opening timing must be extended to 15:00 because most workers clear their workshop and office on Fridays before closing for the weekend. Then, 15:00 closing will create availability for users.
Q3.  Interviewer:  Do you have a waste policy? If Yes, how do you comply with it?
Interviewees: Answer
Mr Lynn said YES, they do.  Further responses prove that, the waste policy is manually held at the site. MOD rule enforce the centre personnel to conduct weekly checks, monthly check. More so, an annual check is conducted by the MOD Health and safety Team from England yearly. 
Q4.  Interviewer:  How many tonnes of waste does Aldergrove produce? Of this, how much is recovered waste or goes to landfill? What was the total cost of the first quarter of this 2018?
Interviewees: Answer
Mr Lynn didn’t have the information at hand however, he referred the researcher to the 38x Brigades environmental officer, Mr Jim Patterson. After speaking to Mr Patterson on 14/05/2018, he said in brief that Aldergrove’s quarterly waste produced costing over £50,000 (1st quarter 2018). See Table 4.6 and Appendix T, U V AND W for full details. The approximate Landfill diversion Rate were Jan (93%), Feb (92.67%), Mar (93.21%) and Apr (92.92%). This means that Aldergrove had made waste management progress in minimising its tonnes waste that convey to Landfill by 0.08% in the 1st Quarter2018.

8 Table 4.6 The Total Cost of Waste that goes to Landfill after Aldergrove waste recovery (Jan 2018-Apr2018).
	Month/ Year 
	Total Waste (Tonnes)
	Waste Recovered (Tonnes)
	Waste to Landfill (Tonnes)
	Total Cost

	Jan,2018
	102.296t
	95.13t
	7.16t
	£13,363.16

	Feb,2018
	98.414t
	91.2t
	7.21t
	£12,472.04

	Mar,2018
	100.822t
	93.98t
	6.84t
	£12,702.52

	Apr,2018
	93.846t
	87.2t
	6.64t
	£12,261.66



Q5.  Interviewer:  How often do the Waste Disposal company collect the waste?
Interviewees: Answer
The researcher identified that the RIVER Ridge Recycle collectors are the camp waste collector and they are very effective on waste collection. They collect the general waste skip each week and the other skips are collected when they are full through the center manager arrangement collection with Defence infrastracture Organistion (DIO)  

Q6. Interviewer: Is MOD-Aldergrove Barracks waste Management System effective, if not, which areas would you recommend for improvement?
Interviewees: Answer
According to his feedback, the reseacher analysised that Aldergrove Barracks manages its waste  effectively because standard waste management actitives are  implementated and it passed it’s recent waste inspection.  However it’s authorities have to educate new workers about waste segragation because most of waste disposed of the centre were a mix of recyclable and general waste. Meaning, some new workers are uneducuated on camp waste management policies. 




[bookmark: _Toc524987617]4.5 THE SEMI-STRUCTURED INTERVIEW WITH MAJOR. JOHN LINEGAR QUARTER MASTER (QMS) OF ALDERGROVE.
Aim: The purpose of this interview seeks Maj. Linegar -QM (Chairman member) of waste committee, 24 years of MOD experience, knowledge and opinions on Aldergrove waste management which lasted for 12 minutes.
Finally, to answer whether Aldergrove Station manages its waste effectively or not. 
Q1.  Interviewer: As the QM of Aldergrove, what are your primary roles in waste management for the camp?
Interviewees: Answer
According to Major Linegar repsonse, the researcher analysied that he ensures that all areas of Aldergrove under his responsbility are kept clean and up to standard by creating platforms to educate soldiers on waste. Furthermore, ensuring that all departments are managing their waste effectively and also that waste contractors are delivering their service efficiently by disposing certified landfill waste to Northern Ireland landfill sites corrcetly in order to avoid landfill charges. 
Q2.  Interviewer: In which areas at Aldergrove do you think waste has been undermanaged and how could Aldergrove authorities must improves on them?
Interviewees: Answer
[bookmark: _Hlk520755218]Major Linegar said that there are a few areas of concern. He mentioned that the lid covers of the camp industrial bins, which are plastic, are not strong enough to withstand the weather (wind). According to his feedback the research analysed that some have rusted, and these bins lids cannot close properly. Anytime its windy they open and waste paper and plastic fly out. Meaning, this can cause danger to an aircraft as Foreign Object Debris (FOD) causes fight safety issue. In solution, camp emergency cleaning staff respond hastily to the situation and clear the area. He also cited that the authorities are fully aware of the situation (7 years old bins) and they are looking at procuring new industrial Bins. The researcher recommended that they should purchase bins with specific waste information not only general waste information to assist waste segregation. 
Q3. Interviewer: A New company has taken over our waste management on Camp. Could you please explain: Why did it happen and What are your expectations from the new company?
Interviewees: Answer
[bookmark: _Hlk520755736]Major Linegar confirmed that Aldergrove waste management has been handed over to a civilian company (Carillon Aramark) as a National order from UK MOD HQ. This transition started four years ago across England MOD camps, but camps in Northern Ireland and Scotland have only experienced this change recently. He further explained that this contracting was not on waste management alone but for catering, cleaning, stationary materials supply and other services purposely to be more effective, and cost saving.
Q4. Interviewer:  This study has reviewed that all offices at this camp utilising black metal bins and it has recommended for a change to modern office bins (Waste segregation). What are your views (Necessary or Unnecessary) and if necessary, how would you advise that change? 
 Interviewees: Answer
He admitted that even the MOD is behind many modern implementations. He categorically mentions health and safe policies. He justifies the delay as a lack of funds from the Government. On the office black metal bins, he confirmed that they must immediately change to modern bins. He encouraged the researcher to input a proposal for office bin change by promising to give out an insert to support it. The researcher asked him about funding in case the proposal is accepted. Major Linegar advised that, one of these: Joint Helicopter Command (JHC), 38x Brigade and Aldergrove Budget funds accepted proposals. Or the researcher must publish the proposal via defence Gems or Kits magazines, so that it could be selected for implementation.
Q5. Interviewer:  On a scale of 1- 10, how would you score the effectiveness of the current waste management on camp?  
Interviewees: Answer
[bookmark: _Hlk520756204]According to Major Linegar, he scored the effectiveness of waste management on camp at 7/10. Meaning that it has effective waste management but 3/10 leaves room for improvement on reasons like:
[bookmark: _Hlk520755837] 1. Lack of good industrial bin lid that sometime causes aviation FOD.
2. Lack of modern office bins for segregating waste to reduce cost of mixed waste and landfill charges.
3. Lastly, Major Linegar could not score Aldergrove waste management above 7 points because of a lack of recruit or posted soldier’s knowledge on waste management.

[bookmark: _Toc524987618]4.6 THE FIELD EXPERIMENT AT ALDERGROVE BARRACK FROM 1/02/2018-21/04/2018.
 Aim: A Field Experiment was set up by the researcher for a one-month period at three waste skip positions to observe the disposal behaviour of the public at ALdgerove Barracks (see Table 4.6).
 
[bookmark: _Toc522719234]9. Table 4.7: The Research one-month Field Experiment Output.
	Skip Number
	Areas
	Finding/Output

	
Waste Skip 1:

	
NAAFI Car Park
	The researcher found that the skip gets full quickly.It mainly gets filled with plasctic, cardboard and food packaging waste. 

	
Waste Skip 2:

	
Guard Room
	The researcher identified that this skip does not get full quickly. He found some glass, paper, cardboard and wood in this skip. Those who dispose of Waste in this skip are the Millitary Police Guard Service MPGS Guard personals and a few public padestrians.   

	
Waste Skip 3:

	
JNCO Accommondation Park
	The researcher found that skip 3 get full every week. He found that the waste was made up of everything like glass , food, cardboard, broken chairs, mattresses, clothing and sensitive information(books/ Papers). This wastes was disposed of by the JNCO soldiers posted out from the Barracks as they clear their personal holding from their room for the Quarter Master to hold over.













[bookmark: _Toc524987619]CHAPTER 5: CONCLUSION (FINDINGS) AND RECOMMENDATIONS 
[bookmark: _Toc524987620]5.1 INTRODUCTION. 
This chapter is categorised into two main parts namely: Conclusions and Recommendations. The conclusion part will consist of substantial findings from the literature review, survey testing (questionnaire), semi-structured interviews and field experiment observations. It will then draw its conclusion on each result of various opinions and sample testing on the main study hypothesis as the general result of the study. This chapter will also highlight the numerous hindrances (limitations) encountered in the process of the research and analyse its impact on the overall research and findings. The final part puts across a set of recommendations for effective waste management which, if properly implemented by the main beneficiaries of the study, such as UK MOD and Aldergrove Barracks CoC, would improve waste management across most MOD Establishments. Furthermore, it can also be seen in the recommendation section, that further study on this subject is necessary to enhance knowledge and understanding and increase awareness which would in turn help improve waste management by the MOD.
5.2 LITERATURE REVIEW FINDINGS.
This research study has thrown more light on what various writers had said on the importance of establishing waste management in a community and in an organisation (Army). It revealed the benefit of Waste Management as saving energy because new products manufactured from recycled aluminium consumed 97% or less energy whereas recycled steel products use 75% less energy. This proves that manufacturing from recycled waste saves energy and lowers cost.
It revealed that waste management brings to the MOD the acknowledgement of cultivating a green environment for its community. Furthermore, it emphasises the need to increase awareness on waste management within the UK Military. 
The study revealed that waste management is one of the greatest job creation sectors across Europe. To put this in perspective, it is projected that some 322,000 direct jobs, 160,900 indirect jobs, and 80,400 induced jobs could be created in the waste management sector across Europe if an estimated target of 70% recycling was met. Firstly, this is an estimate of over half a million potential new jobs in waste management and the economy at large. Most importantly, it is a fact that these potential new jobs would directly improve waste management by assisting the processing of an additional 115 million tonnes of recyclable waste across the continent of Europe. In relation to this study Aldergrove’s waste management sector contributes to UK waste management Jobs, so it needs sustainability.  
Focusing on the UK, if a conservative estimate of 70% of its municipal waste recycling policy is achieved by 2025, this will be expected to create 29400 new direct jobs via recycling, 147,00 indirect jobs in waste supply chains and 7300 induced Jobs. In total, 51,400 potential new jobs could be created; of these 42,300 will be in England, 4700 in Scotland, 2,600 in Wales and 1,800 in Northern Ireland (Friends of the Earth, 2010). 
It is also documented that many technology firms are engaging in waste management equipment production because it is sellable in the current global market with the potential of raising a higher turnover. This means waste management has stimulated improvements in modern technology and encouraged other firms to diversify into waste management technology production.
It was revealed that waste management processes are not always cheaper as previously thought. In fact, the process sometimes needs huge funds, time and land to set up a plant, not forgetting operational costs. For example, its cost $50 per ton for dumping waste in the landfill whereas it cost $150 per ton to recycle it. It’s clear from that waste dumping as three times cheaper and less time-consuming than waste management (Tilley, 2017). 
It was revealed that waste management has been in existence since before 500 B.C. It was identified by Greek and Persian authors as they were campaigning on personal hygiene, polluted water, food waste, pestholes and outbreaks of epidemics because of bad waste disposal. 
Furthermore, the study revealed that recycled products have a shorter lifespan than unrecycled products via realism and other researchers. The durability of recycled products have shorter shelf lives however they are more environmentally friendly or cost-effective than products manufactured from the original direct raw materials.
This study found that waste management sites like recycling centres are the most dangerous places posing a high risk to human health. These high health and safety risks associated with these sites is directly related to the amount of deadly and poisonous substances like explosive and toxic waste handled there. Waste sites are highly vulnerable to developing fungal and bacterial growth, which are the causative agents of many diseases. The accumulated debris of waste breeds bacteria which makes it very unsafe for waste site workers. Additionally, the gases produced release some harmful chemicals into the atmosphere which poses a high amount of danger to human health & community hospitality.
It was revealed that the MOD has a well-structured waste strategy called Waste Management Strategy. In which, it aims that all camps shall: “Become a zero to waste landfill organisation” (MOD 2010, p3). The primary target of this strategy was to reduce the total amount of waste produced by 5% by 2010/11 and 20% by 2016/17 as mentioned in the Sustainable Development in Government. Furthermore, it aims to increase waste recovery, re-use, recycling, composting and energy production from waste by 40% by 2010/11 and 80% by 2016/17.
5.3 FINDINGS FROM THE SAMPLE SURVEY DATA ANALYSIS. 
It was revealed that more than 80% of the Aldergrove Flying Station’s workforce falls within the youthful age groups, thus between 18-40 years. This demonstrates that there is a higher youthful workforce, which the MOD can tap as resources and Aldergrove can depend on in future. In relation to the camp waste awareness, the CoC has to concentrate on educating the youthful generation.
It was also revealed that 3/4 of the respondents were male and 1/4 of the respondents were female. Showing that the study was gender biased and proved the imbalance of Gender equality of UK MOD Recruitment System. Therefore, the research results are highly influence by Male opinion than Female.
When it comes to the rank structure in the sample population, the research revealed that 57.5% were JNCO, 22.5% were SNCO, 8.8% were Officers, and 11.3% were Civil Servant/Contractors. This implied that Aldergrove JNCO were the majority population who participated in the questionnaire survey compared to other ranks.  
It revealed that, the RAF has the lowest number of members 6.3%, 11.3% were RLC and Civil Servant/Contractors respectfully. In addition, AAC were 18.8% and 52.5% REME. This depicts that this survey mainly covered MOD REME Corp soldiers at Aldergrove. It means that the sample population (5 Regiment AAC) chosen was predominantly engineers.
[bookmark: _Hlk512093222]The study used the SPSS to conduct Chi-square test on the mix of recycle and non-recycle waste disposed of in bins verses gender. The study found that: There is no significant difference between males and females in finding mix of recycle and non-recycle waste in their office bins. Therefore, it will accept the Hypothesis and reject the alternative hypothesis. Statistically, the SPSS result of the Pearson Chi-square was (x= 0.741, p=0.389, df=1) because the probability value (P Value) 0.389 > 0.05 (Alpha Value). The researcher must reject other opinions that (H1a: There is a significant difference between males and females in finding mix of recycle and non-recycle waste in their Office/Workplace Bin). 
Though, the T-Test Analysis proved the mean number of respondents who did not attend the MOD Waste Management Brief which caused them to dispose of waste correctly was 2.33 whereas the mean of respondents who did attend MOD Waste Management brief affected their decision to dispose of waste correctly was 2.46. There was no significant difference between means (2.33) and (2.46). As there is a close mean, the study must accept the Null Hypothesis and reject the Alternative. Additionally, if the P-value 0.40 > 0.05, then the researcher must accept the Null Hypothesis and reject the Alternative. Therefore, the study can conclude from its T-test that, there is significant evidence to support the fact that attending MOD waste management brief does not affect the attitude of respondents to dispose of waste correctly at Aldergrove.  
The study discovered that 31.3% of the respondents agreed that Aldergrove implements the MOD Waste Management policy well while 46.3% of the respondents neither agreed nor disagreed. Nevertheless, none of the survey respondents strongly agreed that Aldergrove station implements the MOD Waste Management policy well. This means, most of the respondents are not fully aware of waste management policies at camp although they are aware of its general normal practices. Therefore, the study will recommend the implementation of the Waste Management Policy Publicity Strategy to the Aldergrove CoC.
Furthermore, the study tested if age has influence on the environmental friendly questions. Via the Pearson Chi-square, it resulted that (x=5.844, p=0.211, df=4) is statistically significant and indicates that the Null Hypothesis must be accepted: There is no significant influence of age on acknowledging that Aldergrove Barracks is environmentally friendly or focused and reject the Alternative because the research proved that the probability value is 0.211 which is > 0.05. 
[bookmark: _Toc524987621]5.4 FINDINGS FROM A SEMI-STRUCTURED INTERVIEW WITH THE ALDERGROVE CATERING MANAGER.
The research revealed that the Aldergrove kitchen produces food and general waste. This waste is always collected by the private disposal company via a subcontracting from the Aramark Company contracted by MOD Defence Infrastructure Organisation (DIO). It was also revealed that kitchen waste oils were collected by VEOLIA, a third-party waste disposal company on an ad-hoc basis.
It was revealed that some waste disposal companies sometime refuse to collect kitchen oil waste due to misapprehension of the waste disposal contract between DIO, Aramark and third-party.
It was also revealed that 72 hours notification to enter the Aldergrove Station due to Northern Ireland security reasons has had negative impact on the waste collection programme (cookhouse waste collection). This caused some of the camp receptacles and skips to overflow as waste collectors are waiting to meet 72hours entrance clearance.
Finally, it was discovered that, the kitchen staff wash their food waste receptacles after collection but according to the Food Health and Safety it should be done by different personnel.
[bookmark: _Toc524987622]5.5 FINDINGS FROM SEMI-STRUCTURED INTERVIEW AT ALDERGROVE RECYCLE DEPUTY MANAGER.
There was not much found during the semi-structured interview with the Aldergrove recycle deputy manager. However, one significant discovery was that, the centre does not have a food waste metal skip. This is affecting the general household waste skip, making it overflow its capacity.
Furthermore, it was found that Aldergrove’s total waste produced from January 2018 to April 2018 was 395.378t. Which amounted to £50,829.38 see Table 4.6.
It was also revealed that Aldergrove recovers approximately between 92% to 93% of its waste produced per month. Therefore, this waste recovery helps it to avoid over £7,000 landfill tax per month.
It was revealed that the landfill tax incurring per month has reduced from £608 to £560.88. This proves that Aldergrove’s waste management is improving.
[bookmark: _Toc524987623]5.6 FINDINGS FROM THE QUARTER MASTER ON A SEMI-STRUCTURED 
INTERVIEW:
This interview unveiled a lot of information on Aldergrove’s waste management and it interrogated Major Linegar who has the role as the QM of the station.
It was found that the weather has affected most of the compound’s bin lids making them weaker. Due to this, waste is exposed which cause FOD for aircraft. It was discovered that emergency cleaners respond swiftly to those incidents to clean the surrounds. Major Linegar mentioned that the authorities are aware of the situation and they are in the process of procuring new industrial bins
He fully supported the office bin change proposal (from old metal bins to modern office bins) and advices it to be published in Defence Kits Magazine or Gem. It was revealed that funding would be generated from the 38x bridges, JHC or the Aldergrove Budget.
It was also revealed that in the past 4 years a lot of changes have happened at MOD camps at England. However, Scotland and Northern Ireland managerial changes like pay as you dine, and stationary support have been delayed. The waste management of Aldergrove has been contracted to Carillion Aramark purposely for cost saving.
Finally, He scored Aldergrove waste management effectiveness at 7/10, accepting that there are 3/10 as rooms for improvement due to reasons like:
1. Lack of proper industrial bin lid that sometime cause aviation FOD.
2. Lack of modern office bins for segregating waste to reduce cost of mixed waste and landfill charges.
3. Lack of newly recruited /posted soldier’s knowledge on waste management.

[bookmark: _Toc524987624]5.7 FINDINGS FROM THE FIELD EXPERIENCE AT ALDERGROVE. 
Waste Skip 1: The study found that this skip gets full quickly due to the high volume of use by customers who purchase goods from the NAAFI shop. It particularly gets filled with plastic, cardboard and food packaging waste.
Waste Skip 2: This skip is being used by the MPGS personnel, Guard visitors and a few road pedestrians. It was found that, a mix of food waste and plastics were  disposed into it. Because  its located at near the front guard room, therefore must be highly monitered due to security reason (it could be used to smuggle security weapons from the MPGS to the Northen Ireland Public).
Waste Skip 3: This skip is filled with glass, food, cardboard, broken chairs, mattresses, clothing and sensitive documents (Bank statement, personal letters and telephone bills). It was found that the JNCO soldiers posted out from the Barrack’s disposed of their waste as they clear their personal belongings from their room.
[bookmark: _Toc524987625]5.8 ADDRESSING THE SIGNIFICANT OBJECTIVES AND THE HYPOTHESES OF THE STUDY WHICH WAS SET IN CHAPTER ONE.
Objective 1: To investigate how waste is disposed of on camp and whether current facilities are sufficient. The study discovered that most of Aldergrove’s waste is disposed of via smaller receptacles and larger skips. They get collected by the office cleaners from offices to the station recycling centre. Currently, there are over 60 larger waste skips around camp. Every office has at least a metal bin and access to one station recycling centre. These facilities are not sufficient to accommodate the waste on camp. This objective was achieved based on the study findings.
Objective 2: To investigate what training and development programmes are necessary to improve waste management on camp. The research found that currently there is no waste management training conducted at Aldergrove to help develop its personnel and to improve camp waste management. The study recommends regular waste training from MOD waste management team to Squadron waste representatives. This objective was partially achieved due to lack of waste management expertise and waste management training development information.
Objective 3: To investigate the total annual cost of waste produced at Aldergrove. The study establish that the cost of waste produces at Aldergrove Flying Station was £50,829 per first quarter 2018. This objective was achieved based on the study findings.
Considering all the above findings from the study. The study must accept that:
H0a: Aldergrove Flying Station manages its waste effectively.
And REJECTS the Hypothesis NULL (H0: Aldergrove Flying Station does not manage its waste effectively).
[bookmark: _Toc524987626] 5.9 LIMITATIONS OF THE STUDY. 
Although there was adequate planning and preparation for this study, and the research objectives have been largely met, there were a number of unavoidable limitations encountered in the course of the research. 
First of all, it was discovered early on that there is inadequate waste management literature which relates to MOD Operations at the university, online and in local libraries. This meant the research could rely only on very limited sources for information. Therefore, this made the research utilised mostly online news articles and journals as its main source of the study information extracted. Though it was limitation however, it did not have negative impact on the study information quality.
The second limitation relates to time management. The study was conducted by a full time employed military person, who is sometimes tasked to go on military duties and exercise. This meant that the researcher sometime failed to follow the research proposal planner due to work commitments. The effect was; Most of the study was therefore carried out on unplanned schedule.
The third has to do with the distribution and collation of questionnaires. Although, there were a total of 150 questionnaires distributed, only 90 questionnaires were received back. Out of these, only 60 were in good shape to be used for the data analysis. This drastically reduced the original intended sample size by 47%.
The fourth limitation was a geographic problem. The researcher, based in Northern Ireland, could not have face to face discussion with the supervisor who is situated in England due to distance. All discussions were therefore done by telephone and emails, which sometimes limited the intent of some suggestions.
Measuring the waste found in the designated assigned skips on the field Experiment was extremely difficult. Therefore, this very important part of the methodology had to be substituted with field observation plans instead for the study Field Experiment Analysis.
Finally, the main manager for the Aldergrove recycling centre who had agreed to be interviewed for the study was on his Annual leave, which constrained the researcher to interview the Deputy manager (Mr, Paddy Lynn) in his place. 

[bookmark: _Toc524987627]5.10 RECOMMENDATIONS OF THE STUDY.
Based on the data analysis and findings of the study, I would like to put forward Ten recommendations to the main study beneficiaries i.e.. Aldergrove Barracks CoC, MOD DIO and Employees. There are also other recommendations for students who would intend to conduct a similar research with respect to the MOD or in other industries. 
These recommendations are:
1. The Station QM must ensure that waste management publications such as Waste Management Posters are distributed around the camp to educate and improve prevention of waste. The Aldergrove waste committee has to conduct a frequent waste training session or encourage all workers (soldiers) to complete waste disposal training on DLE as it’s cheaper form of waste management education. 
2. Aldergrove CoC must replace its office old waste bins with the modern waste receptacles which display recycle disposal symbols and texts like papers, can and food). Major Linegar predicted that it will be costly. Then to reduce the suggested new modern waste receptacles, they can provide some modern waste receptacles at advantage points (office corridors).
3. Repaint all Aldergrove rusted metal skips with a display disposal waste specific information on them. These will create opportunity for users to segregate primary wastes which will lead to less disposal charges for mixed waste (cost saving).
4. All working departments (Squadrons) should appoint their own waste management representative with the responsibility of managing waste in their areas and reporting to the Regimental QM.
5. The Aldergrove CoC and QM must nominate different personnel to wash up the empty Food waste Bins at the Kitchen to avoid breaching MOD Food Safety Policy.
6. The JNCO Accommodation waste area must be frequently inspected by the Aldergrove QM. Secondly, it’s recommended that the Aldergrove CoC must provide larger metal skips for wood, metal and general household at the Aldergrove JNCO accommodation area to avoid overflow of waste. Due to Cost implication for the acquiring of new larger skips to avoid waste overflow. It’s also recommended that; the QM should pre-book for more frequent waste collection at the JNCO accommodation area.
7. The UK DIO must set up some key performance indicators to monitor waste disposal contractors in order to determine the annual waste appraisal for the various military camps.
8. Ensure external waste receptacles are always covered when not being used. This is key for flight safety and to prevent the contents getting wet which increases the price of disposal. Additionally, all broken skip lids must be replaced.
9. There must be a waste management arrival briefing for new contractors, visitors, civil servants and newly posted soldiers on their responsibilities to camp waste management. 
10. Other students could research whether the cost of running waste management at Aldergrove camp by Military personal is higher and more inefficient than civilian contractors or vice versa. Also, they could research on the estimated cost of replacing the office bins with modern waste receptacles across entire Aldergrove against the costing of mix wastage to landfill charges.
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Source: Pal (2016), Green Living: 20 Ingenious Ways to Reuse Plastic Bottles Instead of Trashing Them, published on 16/06/2016,7:27pm [online] https://www.thebetterindia.com/58509/reuse-plastic-bottles-reduce-pollution-waste/. Accessed on 26/03/2018[image: ]










[bookmark: _Toc522718012] 8. Appendix H: Plastic Bottle made Birds Feeders.
Source: Pal (2016), Green Living: 20 Ingenious Ways to Reuse Plastic Bottles Instead of Trashing Them, published on 16/06/2016,7:27pm [online] https://www.thebetterindia.com/58509/reuse-plastic-bottles-reduce-pollution-waste/. Accessed on 26/03/2018.
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[bookmark: _Toc522718013] 9. APPENDIX I: The UK Exports of Scrap Materials from 2001-2015 in Tonnes and £m included is Textiles, rubber, Plastic, Paper, Copper, aluminium, Nickel, Lead, Zinc, Tin and Ferrous metals.
Source: DEFRA(2017), Digest of Waste and Resource Statistics – 2017 Edition. [online]https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/607416/Digest_of_Waste_and_Resource_Statistics__2017_rev.pdf.25/03/2019
[image: ]
[bookmark: _Toc522718014]10. Appendix J: The Ten Categories of WEEE Within The 2013 WEEE Regulations.
Source: HSE (2018) Waste Electrical and Electronic Equipment recycling (WEEE) [online] www.hse.gov.uk/waste/waste-electrical.htm accessed on 20/03/2018
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[bookmark: _Toc522718015]11. Appendix K: Benefits and Disadvantages of Reduce, Reuse and Recycle.
Source: https://2trrr.wikispaces.com/Benefits+and+disadvantages. 
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[bookmark: _Toc522718016]12. Appendix L: UK Employment in Waste collection, Recycling and Reuse, ‘000s, 1998-2008.
Source: ONS (2010), Labour market statistics, Office for National Statistics.
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[bookmark: _Toc522718017] 13. Appendix M: Potential New Jobs from increased UK recycling (2025 compared to 2006basline2006)
Source:https://friendsoftheearth.uk/sites/default/files/downloads/jobs_recycling.pdf . [image: ]
Chapter 3: Appendix:
[bookmark: _Toc522718018] 14. Appendix N: The Research Onion Process (Saunders et’ al 2012).
Source: Saunders, M. Lewis, P. and Thornhill, A. (2012). ‘Research Methods for Business Students’, 6th Edition, Pearson Education Limited, London, U.K. 
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[bookmark: _Toc522718019]15. Appendix O: A survey questionnaire for Aldergrove Barracks respondents. 
MSC IN LOGISTICS 
UNIVERSITY OF WALES TRINITY SAINT DAVID (SWANSEA CAMPUS)

QUESTIONNAIRE FOR THE MILITARY PERSONNEL, CIVIL SERVANT WORKERS AT 5 REGIMENT ALDERGROVE.  
These questions have been drafted to seek data and information for research work which will be submitted to the School of Engineering, FACULTY of Architecture, Computing and Engineering at the University of Wales Trinity Saint David. Data and information provided will be treated as strictly confidential and wholly utilised for academic pursuit.   
SECTION A:
Q1. Your age    
                           18 – 21 
                           22 – 25
                            26 – 30 
                            31 – 40 
                            41 – Above 
Q2. What is your Gender?      
                              Male 
                              Female
Q3. What is your Rank?
 Pte/Sac                       L/Cpl                                        Sgt   
SSgt/Flt Sgt	          WO2&1                                above WO1                                  
Civil Servant                   Other

Q4. What is your Corp?
REME
Army Air Corp (AAC)	
Royal Logistic Corp (RLC)
Civil Servants / Contractors 
Other( RAF)

Q5. Which Trade Qualification/ Class /level are you?
 Qualification/ Class /level Class 3             
 Qualification/ Class /level Class 2
 Qualification/ Class /level Class 1
Qualification/ Class /level Seniors & Officers
Other (please write your class/level here)

SECTION B:
Q6. How many Trash/Rubbish Bins are there in your office or work shop floor?
None                   1                    2                  3                    4- above  

Q7. Does your office or work shop wastes Bins have any waste information advising users on which waste to dispose in them? Please tick one.   
Yes                         No

Q8. Have you ever found any mix of Plastics, Glass, Can, Papers and Food in your Office/ Work shop Bin? Please tick one   
Yes                         No

Q9. How many large Trash/Rubbish Bins can you find on camp? Please tick one   
0-5             6-10              11-15              15-20             25- above  

Q10. How accessible (distance) is the Regimental Compound Waste bins (Metal skip) to you? 
Very Close                     Not Far                            Too Far


Q11. Do you dispose Trash/Rubbish correctly at work? Please tick one.
Never                     Sometime                           Always                  
			                         Q12. Have you attended a waste management presentation (Brief) since you join the MOD? Please tick one   
Yes                                    No

Q13. If Yes, was the presentation informative (Educative)? Please tick one   
Yes                                    No                              N/A 

Q14.  Does your department have a waste management representative? Please tick one  
Yes                                   No                          I am Not Sure 

Q15. How many MOD waste management (Recycling) posters have you seen displaced around your office, work place or at Camp?   
 None                                 Few                                Many
                                        	
Q16. In a scale of rating: Overall, the MOD waste management policy has been implemented well on Aldergrove (is it effective)? Circle one
 I                                                                                I                        I
1                            2                         3                            4                       5
Strongly               Disagree               Neither                    Agree          Strongly
Disagree			                Agree Nor Disagree                         Agree
                                                  
Q17. Which of these (recycle wastes) do you think MOD has been campaigning about in your units?
 Papers                         Food                                          Oil
 Glass                           Batteries                             All Above 
 Plastic                         Cardboard                    None of the Above

Q18. Do you think UK (MOD -Aldergrove Barracks) is Environmentally focus/friendly?
  Yes 	           No












[bookmark: _Toc522718020]16. Appendix P: A semi-structured interview questionnaire for Aldergrove Station Recycling Center manager.
MSc IN LOGISTICS AND TRANSPORT
UNIVERSITY OF WALES TRINTY SAINT DAVID (SWANSEA CAMPUS)

SEMI-STRUCTURED INTERVIEW (FACE-FACE INTERVIEW) WITH THE ALDERGROVE RECYCLE CENTRE MANAGER 
These questions have been drafted to seek for data and information for research work which will be submitted to the School of Engineering, FACULTY of Architecture, Computing and Engineering at University of Wales Trinity Saint David. Data and information provided will be treated as strictly confidential and wholly utilised for academic pursuit. 
 This interview contains just 6 questions and may last for at least 15 minutes. 
Q1.  Which kind of Waste do People dispose of here. 
Answer box:








Q2.  Which Days do you operate and How often do people visit this centre for disposal? 
Answer box:









Q3. Do you have any waste policy? If Yes, how do you comply to it? 
Answer box:








Q4. How much do MOD Aldergrove authorities have pay to the Council for its waste to be disposed of?
Answer box:









Q5. How often do the council waste collectors collect bulk waste from here (center)?
Answer box:







Q6. If the MOD-Aldergrove Barracks were to improve its waste management Systems, which areas would you recommend for improvement?
Answer box:



























[bookmark: _Toc522718021]17. Appendix Q: A semi-structured interview questionnaire for the Aldergrove Catering manager.
MSc IN LOGISTICS AND TRANSPORT
UNIVERSITY OF WALES TRINTY SAINT DAVID (SWANSEA CAMPUS)

SEMI-STRUCTURED INTERVIEW (FACE-FACE INTERVIEW) FOR THE ALDERGROVE COOKHOUSE(CATERING) MANAGER 
These questions have been drafted to seek data and information for research work which will be submitted to the School of Engineering, FACULTY of Architecture, Computing and Engineering at University of Wales Trinity Saint David. Data and information provided will be treated as strictly confidential and wholly utilised for academic pursuit. 
 This interview contains just 6 questions and may last up to 15 minutes 
Q1.  Which kind of Waste does your cookhouse produce? And how do you dispose of them?
Answer box:








Q2.  Do your workers practice waste prevention and recycle of waste? If yes How do they practise?
Answer box:









Q3. Do you have a waste policy? If Yes, how do you comply to it? 
Answer box:








Q4. How much do you pay the waste Disposal Company to dispose of your General and Recycle waste?
Answer box:









Q5. How often the company does collect your waste?
Answer box:






Q6. If MOD-Aldergrove Barracks were to improve its waste management Systems, which areas would you recommend for improvement?
Answer box:



























[bookmark: _Toc522718022]18. Appendix R: A semi-structured interview questionnaire for the Aldergrove Quarter Master (QM).
  MSc IN LOGISTICS AND TRANSPORT
UNIVERSITY OF WALES TRINTY SAINT DAVID (SWANSEA CAMPUS)

SEMI-STRUCTURED INTERVIEW (Face-Face INTERVIEW) FOR THE ALDERGROVE QUARTER MASTER (QM)  
These questions have been drafted to seek for data and information for a research purposes which will be submitted to the School of Engineering, FACULTY of Architecture, Computing and Engineering at University of Wales. Data and information provided will be treated as strictly confidential and wholly utilised for academic pursuit. 
 This interview contains just 6 questions and may last for at least 15minutes. 
Q1.  As the QM for 5 REGT AAC ALDERGROVE. What are your Roles in Waste Management for Aldergrove Station?
Answer box:








Q2.  Which areas at the Aldergrove do you think waste has been undermanaged and how could Aldergrove authorities must improves on?
Answer box:









[bookmark: _Hlk520745457]Q3. A New company has taken over our waste management on Camp? Could you please explain: Why did it happen and What are your expectation from the new company? 
Answer box:






[bookmark: _Hlk520746821]Q4. This Study has reviewed the all Offices at Camp utilised the Old Metal Bin and it has recommended for a change to modern office bin (Waste segregation). What is your view (Necessary or Unnecessary) and if Necessary how would advise that change? 
Answer box:









[bookmark: _Hlk520749490]Q5. On a scale of 1- 10, how would you score the effectiveness of waste management on camp?
Answer box:






[bookmark: _Toc522718023]19. Appendix S: Field Experiment sheet for the three Aldergrove compound large waste skips.
MSc IN LOGISTICS AND TRANSPORT
UNIVERSITY OF WALES TRINTY SAINT DAVID (SWANSEA CAMPUS)
Field Experimental Form for 3 Metal Skips on Camp  
This Form has been drafted to seek for data and information for a research work which will be submitted to the School of Engineering, FACULTY of Architecture, Computing and Engineering at University of Wales. Data and information provided will be treated as strictly confidential and wholly utilised for academic pursuit. 
The Researcher would be visiting these compound waste skips situated around Aldergrove Station and record types of wastes to be finding in them once in a week for a month. 
Waste Skip 1 (Situated at Naafi Park):
	Types Waste
	1 Week
	2 Week
	3 Week
	4 Week

	Glass
	
	
	
	

	Papers
	
	
	
	

	Food
	
	
	
	

	Cardboard
	
	
	
	



Waste Skip 2: (Located at Guard Room)
	Types Waste
	1 Week
	2 Week
	3 Week
	4 Week

	Glass
	
	
	
	

	Papers
	
	
	
	

	Food
	
	
	
	

	Cardboard
	
	
	
	



Waste Skip 3: (Located at JNCO Accommodation Park)
	Types Waste
	1 Week
	2 Week
	3 Week
	4 Week

	Glass
	
	
	
	

	Papers
	
	
	
	

	Food
	
	
	
	

	Cardboard
	
	
	
	


P146938 - A. Kwakye                       MSc in Logistics- Final Dissertation on General Waste Management (Aldergrove Barracks).
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[bookmark: _Toc522718024]Chapter 4. 20. Appendix T: Aldergrove Station Waste Statistical data for January 2018.   
[image: ] Source: 38x Brigade Environmental Health and Safety Moss site, published 30 January 2018 accessed 14/05/2018. 

[bookmark: _Toc522718025]21 Appendix U: Aldergrove Station Waste Statistical data for February 2018.
[image: ]Source: 38x Brigade Environmental Health and Safety Moss site, published 28 February 2018, accessed 14/05/2018. 
[bookmark: _Toc522718026] 22. Appendix V: Aldergrove Station Waste Statistical data for March 2018.  
[image: ]Source: 38x Brigade Environmental Health and Safety Moss site, published 31 March2018, accessed 14/05/2018. 
 
[bookmark: _Toc522718027]23. Appendix W: Aldergrove Station Waste Statistical data for April 2018.
[image: ]Source: 38x Brigade Environmental Health and Safety Moss site, published 30 April 2018, accessed 14/05/2018. 

[bookmark: _Toc522718028]24. Appendix X:  SPSS DATA View of the Study questionnaire data collected board. 
Source: Researchers collated data SPSS Application. [image: ]
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= As Figures 1.12 and 1.13 show the UK exports more scrap materials than it mports

« In 2015 the UK exported 14 millon tonnes of scrap materials, worth over £3.5 bilion.

= In 2014 there was a 0.6 milion tonnes increase of all scrap materials exported, but a
decrease in the monetary value of these exports (of £586 milion).

= Figures here wil difer from previous editions of the Digest as an error has been
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‘equipment, telephones and pocket calculators
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= Medical devices e g (non infected) dialysis machines, analysers, medical
freezers and cardiology equipment

= Monitoring and control equipment & .g. smoke detectors, thermostats and
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= Automatic dispensers e.g_ hot drinks dispensers and money dispensers

The scope of the Regulations will be extended from January 2019 to cover
further categories of electric and electronic equipment (EEE) (see Schedules 3
and 4 of the Regulations for more information)

Treatment of WEEE

Large household appliances (e.g. ovens, fridges, washing machines) currently
make up over 40% of WEEE but there are large volumes of other equipment

such as IT equipment (mainly computers), TVs (over two million discarded each
year), small household appliances (e.g. kettles and hair dryers), electrical tools,
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« Less convenient

« Takestime
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« Using both sides of your art paper can spoil your work

« Itcan costmore

Reuse

« Some people don't like hand me dovns.
« It can spread germs if youre not really clean
« You can still reuse bad things

Recycle

« Its hard to teach everyone to do it
« Some people don't sort the things properly
« It stlluses energy and can cause pollution
« The recycling bin takes up alot os space





image33.png
© - o x
G Recyding ssving + x { [ Whatis Recycine % ) More jobs less v x

<« c \ @ Secure | httpsy/friendsoftheearth.uk/sites/default/files/downl... & a\ r:‘n @ :

recyclable materials)of which 91,000 were businesses and jobs across

in waste treatment, colletion and disposal. ‘Scotland, Wales and Northern Ireland,
The sector has seen continuous growth based on assumplions about average
from 47,000 n 1998 (see Table 3) but business size from the ABI 2008 (ONS,
changes in the Standard Industrial 2010)

Classifcation (SIC) codes have produced

K employmont in wasto colloction, recycling and rous, ‘000s, 1998-2008

,.|,. - m|u|n|m|-.s|“|ﬁ -
=

Total employment (000)

Wholessle of waste and scrap

‘Retail sae of sacond-hand.
goods instores.

“Collection and treatment of ather
wasto (exci sowage)

‘Sanitation, remediation and
simiar acivies.

More jobs, less waste





image34.png
e - o x
G Recycling saving « X

< C | @ Secure

[ Whatis Recyeling. X )/ More jobs less v x

httpsy//friendsoftheearth.uk/sites/default/files/downl... @ ¢ H

More jobs, less waste

More jobs, less waste

Figure 9: Potential new jobs from increased UK recycling (2025 compared to 2006
baseling)

a0
3000
.

LUK Mundpal  AIUK Mundpal UK municial +
ctecon, g 3020, 5% OO 302 Cllep e

(soxby 200,555 by 2025)
2025

f more chalenging recycling rates of over
60% by 2020 and 70% by 2025 aro
pursuod across the UK for all municipal
Wwasto, this could croate 51,400 total net
new Jobs by 2025 rolative to 2006. Again
over 80% of these would be in England with
an estimated 4,700 i Scotiand, 2,600 in
Wales and 1,800 in Northern Ireland.
Projections for potental jobs rom recycling
of municipal and CS - albeit on less fobust
data - suggest that across the entire waste:
stream these higher targets would lead to
70,300 total new jobs i recyciing, reuse

0%y 2025)

Meeting the 70% by 2025 target would be
challenging - partcularlyfor biowaste,
textles, wood, fumiture and WEEE which
are all sarting from a rlatively ow base.
But the 70% target for municipal wasto
rocycling alone suggests that noarly
19,000 additional new jobs could bo
croated a5 a result of achieving tis higher
rate of recycing.

Many of these addtional jobs would be in
the reuse and remanufaciuring secors





image35.png
« - C ‘ @ Secure | https;//www.allassignmenthelp.co.uk/blog/research-onion-made-easy-to-understand-and-follow/ ﬁ‘ e

you don't have the knowledge about i

research onion example for you.

Philosophies

Approaches

Strategies

Choices

Time.
horizons

Techniques and
procedures

Use of the right philosophy holds much significance in planning and carrying out a research. So, let's take

T





image36.png
Bl = s

201710 Waste arisings report - Excel

B2 Mo b Geplopn Gmos Ba Bmmy Wen BHp Romfe 9 Elammymocora
F20 - E
A B c [} E E [ H 1 J K L "
1 |Aldergrove Station : Janaury 2018
Total
Waste Waste | Waste to Landil | Lanafi
Weight per | Arisings | Estimated |Recovered| Landfill Price per Tax | Tax

3 |container No.oflifts | Waterial | unitikg) |tonnes)| Recovery | (tonnes) | (tonnes) | priceitt | Tonne | Total Cost|ncurred| Avoided
4 [T100Iire Evrobin 008 [General waste | 80 8064 | 95% 7661 | 403 | £000 | £13000 [£1048320] £340.30 [£6 46572
5 [T100 re Eurobin [Domestic 00 [0 0% 000 | 000 | €000 | £16000 | £000 | 000 | £000
& [240 ire wheelie 50 [DomesticWastd 25 2 0% 000 | 200 | €000 | £16000 | £32000 | £16880] £0.00
7 [240 re wheelie [ [Dog Kennels 2 0156 0% 000 | 016 | €000 | £16000 | £2496 | £13.17 | £000
8 [12dREL %6 Generalwaste | 750 195 | o5% 1853 | 098 | £000 | £13000 [£253500] £8229 [eis63sT
9 [35/dRORO. [Wood 1 100% 000 | 000 | £10000 | £5000 | £000 | £000 | £000
10 [12yd skip [Auminium 0% 000 | 000 | £000 | £000 | £000 | £000 | €000
11 35ydRORO. ived 95% 000 | 000 | €000 | £13000 | £000 | £000 | €000
12 8y Skp Glass 100% 000 | 000 | £000 | 7500 | £000 | £000 | €000
13 [RORO Compacor [Cardboard 0% 000 | 000 | £3000 | £000 | £000 | £000 | €000
14 [RORO Compaclor [Paper 00% 000 | 000 | £3000 | £000 | £000 | £000 | £000
15
16 Totals 102296 9513 | 76 [£13.363.16] £604.56 [£8,020.23]
7
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24|  Adergove  DomesticWaste 2156 £160 £344.96
25| Adergrove Wood 0 £50  £000 7 £000
2| Adergrove Glass 0 75 £0.00
27| Adergrove Cardboara 0 £000  £000
28| Adergrove Paper 0.00 000 £000
2 Totals 102296 £13,363.16
20
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2
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Total
Waste Waste | Waste to Landil | Lanafi

Weight per | Arisings | Estimated |Recovered| Landfill Price per Tax | Tax
3 |container No.oflifts | Waterial | unitikg) |tonnes)| Recovery | (tonnes) | (tonnes) | priceitt | Tonne | Total Cost|currea| Avoided
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15
16 Totals 58414 5120 | 721 [£12.472.04] £608.57 [£7,697.62]
7
16 APPROX. LANDFILLDIVERSION  9267%
19
20 |For Invoicing purposes
21
2 site Wastetype  Totalweight  Pricepit Haulage  Total
23| Adergove  GeneralWaste 8952 £13000 £11637.60
24|  Adergove  DomesticWaste 2734 £160 £437.44
25| Adergrove Wood 288 £50  £10000 7 £24400
2| Adergrove Glass 164 75 £123.00
27| Adergrove Cardboara 164 £3000  £3000
28| Adergrove Paper 000 000 £000
2 Totals 98.414 £1247204
20
31
2

33 |Landfilltaxpertonne=  £84.40
» Aldergrove (ALDO1) | Abercom Bks (BALOT) | Palace Bks (PALOT) | Palace 136 (PAL02) | Thiepval .. @ [«
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1 |Aldergrove Station : March 2018
Total
Waste Waste | Waste to Landil | Lanafi
Weight per | Arisings | Estimated |Recovered| Landfill Price per Tax | Tax
3 |container No.oflifts | Waterial | unitkg) |tonnes)| Recovery | (tonnes) | (tonnes) | priceitt | Tonne | Total Cost|mcurred| Avoided
4 [T100Iire Evrobin 921 [Generalwaste | 80 7368 | 95% 7000 | 368 | £000 | £13000 |£957640 | £31093 [£5907 6]
5 [T100 re Eurobin [Domestic 00 0 0% 000 | 000 | €000 | £16000 | £000 | £000 | £000
& [240 ire wheelie 50 [DomesticWastd 25 2 0% 000 | 200 | £000 | £16000 | £32000 | £16880] £0.00
7 [240 re wheelie 7 [Dog Kennels 2 oiEz | 0% 000 | 078 | €000 | £16000 | £2912 | £1536 | £000
8 [12dREL % Generalwaste | 750 195 | o5% 1853 | 098 | £000 | £13000 [£253500] £8220 [e1 6351
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12 8y Skp Glass 100% 000 | 000 | £000 | 7500 | £000 | £000 | £000
13 [RORO Compacor 1 [Cardboard 326 | 100% 326 | 000 | £3000 | £000 | £3000 | £000 | £27518
14 RORO Compaclor [Paper 00% 000 | 000 | £3000 | £000 | £000 | £000 | £000
15
16 Totals 100822 9598 | 684 [£12.702.52] £577.38 [£7.932.00]
7
16 APPROX.LANDFILLDIVERSION 8321
19
20 |For Invoicing purposes
21
2 site Wastetype  Totalweight  Pricepit Haulage  Total
23| Adergove  GeneralWaste 9318 £13000 £12,113.40
24|  Adergove  DomesticWaste 2182 £160 £349.12
25| Adergrove Wood 22 £50  £10000 7 £21000
2| Adergrove Glass 0 75 £0.00
27| Adergrove Cardboara 226 £3000  £3000
28| Adergrove Paper 0.00 000 £000
2 Totals 100822 £12,70252
20
31
2
33 |Landfilltaxpertonne=  £84.40
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1 |Aldergrove Station : April 2018
Total
Waste Waste | Wasteto Lanai | Lanafin
Weight per | Arisings | Estimated |Recovered| Landfil Price per Tax | Tax
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2 Totals 93846 £12,26156
20
31
2
33 |Landfil taxpertonne=  £84.40 — -
» Aldergrove (ALDOT) | Sheeti | Abercorn Bks (BALOT) Palace Bks (PALOT) | Palace 136 (PALO2) ... (@) <« >
Ready ] mo- ¥ + 8%





image40.png
b

& as_Brief. & uDept Héb y

IS

190119 Variables
Does_Y
as_Wast.

[Visiote:

IYes W

Attended
MOD

asteMgt...  Educative|

3

3

3

3

£

M

i

SE8

‘2222

23

<

S R

LE

=

Gis.

:

- il
- lBE

<

Window
Ofce_Bi
ns)

&

Utiities _ Extensions
Trade_Qu|
alification

1
4
4
2

[Unicode:ON |

el

&
¢/
"
i 8
4
i
i
E
e C SR,
e 8
7
mm__: 3
108 *
el
iR AR
He e
i |
mmﬂ@ S cspssecaszzyEzszizess
B
Mm,ﬁ =[Ny olc|n|oft|ele|s|elo|g|s





image5.png
o 25 (O 360 ([ We (I We (G de x
//wrvew.google.co.uk/s h

Usig clements o dscarced tem again

Recyelng

Tuming vaste o  new prochcts
Inciraton vithencey econey

Loast Landt g nceration

proferred

Waste Hierarchy
. carbonfootprint.com - Waste Footprin...
Prevention
Preparing for Re-Use
Ot <

Recycling

to copyright

igure 3 - Waste ierachy R— Marsgnen ey





image6.png
e (O (Ew(E@w(@o (¢ K@n( RrR(Gd( e\BN(aa(GIE\EBN(Gh(NE(@W(GCu W (GW(Nw (G t)ax

C | ® httpsy//wwwthebetterindia.com/58509) reuse-plastic-bottles-reduce-pollution-waste/

12k

g f spread the word

9. Vertical Hanging Garden

T SeRer




image7.png
o (O3 (BEv(Ev(@c(¢ F@T(R(Gc( EX@N(a (G Lk(@NGH(ME(G u{BIV(G V(New (G t'\(E2/1 x \(FT(New e -
< C [ @ Secure | https://wwwcare2.com/greeniving/15-ways-to-reuse-newspaper.html @ x| % e

3. z
= Care? carE2HEALTHY LVING 15 Ways o Reuse Newspaper [ £ |v] START A PETITION ‘

In another major victory for animals used in
entertainment, England has pledged to ban
the use.

6. As origami paper. Cut your newspaper info squares and get folding! Newsprint is great
at holding folds. Just be gentle, since if's a bit more prone to fearing than store bought
origami paper.

7. Inthe fridge. Keep the bottom of the veggie drawer from getting nasty by lining it with
newspaper. It will absorb liquid and odors.

8. For ripening fruit. If you've picked up some under-ripe peaches, avocados, or other
fruit, wrap them in newspaper to ripen them more quickly. Paper bags also work for this

9. Shine on. Give the shine back fo your stainless steel sink by gently scrubbing it with
wadded up, wet newspaper.

site feedback | +

10 Crrmmnet i Mawremmmar mmebac ~ramt laddinm fmr m oomrrm kom Tame imdn cbrime mmd lad




image8.png
S ONE S (@ (B (o (B (B (O (R (E (R 2 {c (B (60 (6 (M

Ne (G (G (G / x Il (Ne (G (==

C [ @ Secure | https://www.quora.com/What-do-you-think-about-the-Chinas-decision-to-ban-foreign-garbage-imports

QuoOora | Q Ssearch for questions, people, and topics

Rest of the world

8%
Hong Kong
5% ~
Other EU 14% United
of which: Belguim 3%, States
taly 3%, Germany 3%, 4£2%
Spain 2%
-
Netherlands
7%
United
Kingdom Japan
M% 12%

Source: China Customs, 2008

/' still have a question? Ask your own!

‘What is your question?

[8) evowumon oF E..html A

Ask

Signin

Related Questions

Why is Facebook banned in China?

Why do so many foreigners go to China and think
China is good?
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