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Abstract
An increase in Household waste recycling has been the focus of all local authorities within UK.
Despite  reported increases in recycling rates, there remains an urgent need for improvements to achieve the EU and government targets of 50% recycling rate by 2020. A 2015 UK-wide survey by WRAP, dubbed ‘3Rs tracking survey’ reported 46% of UK households claim to have disposed of one or more items in the general rubbish that is collected as part of local council kerbside recycling service (WRAP, 2016). 
A quarter of households (25%) claimed they put one item in the general rubbish bin that is recyclable kerbside. The survey results confirmed already known statistics of stagnating UK recycling targets at the time, and still way off the 2020 target at present. 
Some Local Authorities in an effort to capture more recycling have implemented generalised collection methods in the form of boxes, replacing previous wheelie bin facilities or non-existent separate recycling offerings. 
Harrogate Borough council, currently at 38.9% recycling rate also has separate box bins and bags strategy for recycling waste. The excessive cost of general waste sent to landfill sites currently at £91.35 per tonne (Gov.uk, 2019), twice the equivalent cost of recycling is enough incentive for authorities to drive attitudes towards increased recycling from articles put into general waste. This study is aimed at exploring residents’ perception of household waste recycling services in the Dishforth Airfield community, a suburb of Harrogate District.
The study posted an online survey through a questionnaire and gathered observations on recycling operatives in the area. Local social media posts were also examined to compliment the survey results that were analysed and discussed. The main findings confirmed the WRAP survey with 80% of respondents claiming to have put recycling waste into general waste bins due to a lack of space in recycling boxes and bags provided. Another 83% will consider food waste collection services. Recommendations made hence include the need for a wheeled bin option and provision of a separate food waste collection service.
It is appreciated that local authorities will rely on the household’s participation for success in meeting targets. Consequently, public perception and consultation for implementation of household waste recycling strategies also needs urgent consideration.
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Chapter 1 – Introduction
[bookmark: _Hlk4894358]The management of household waste and recycling in the UK is devolved to individual local authorities who have adopted their own systems and strategies in achieving the national target. This target according to the EU waste framework directive, further discussed in Chapter 2 requires the UK and European Union member states to recycle, compost or reuse a minimum of 50% of all generated household waste by the year 2020. There are however, vast variations in systems adopted by individual local authorities in terms of the categories of waste collected, the frequency of collection, the container types distributed for waste storage and ultimately, the disposal methods after collection resulting in disparities on a league table of success rates for waste recycling targets nationwide. The Dishforth Airfield community, the area involved in this study is a suburb of Harrogate Borough Council (HBC), a local authority in the north of England. It is a military families community with a substantial amount of potential recycling activity if fully exploited by the district council for a trial initiative for ultimate roll-out across the district. As a close-knit community, which will benefit HBC in their household recycling targets through implementation of a tailor-made strategy specific to the needs of the target community or user of recycling services. Harrogate Borough Council (HBC) sat in the bottom third at 235th position out of 350 English counties in the league table of counties with statistics on household waste sent for reuse, recycling or composting at 38.9%. Ironically, a neighbouring county took the 1st place, East Riding of Yorkshire Council with 65.4% (Letsrecycle.com, 2017) and again in 2017/18 reporting year with 64.5% recycling rate, still above the national target (Letsrecycle.com, 2018). The serial winning county may have got to this stage when they decided to join forces with Hull City council in developing a Joint Sustainable Waste Management strategy (Target 45+) in 2006, which was subsequently reviewed in 2012 (Eastriding.gov, 2018).
This joint venture Target 45+ was seen as a remarkable success during a 2012 review, and was hailed as the contributing factor for reductions in residual waste produced per household from 800kg in 2006 to 450kg in 2011 for Hull and 1000kg to 650kg over the same period for East Riding. In comparison, it is stated on the Harrogate Borough Council website (HBC, 2019) clearly states that each household in the district produces 750kg of rubbish every year. East Riding and Hull’s keys to success leading to a reduction in volumes have also been attributed to factors like the effect of the recession on consumer behaviour and a drive by central government to reduce retail packaging but most importantly, an increased public awareness within the local communities towards a reduction in household waste produced since the introduction of the Joint Sustainable Waste Management Strategy in 2006. In addition, waste collection services were offered in a tailored manner with the provision of wheeled bins in configurations suitable to personal needs and circumstances.
1.1 The Reality 
Analysis made by a 2018 BBC report found that 173 out of 350 councils had lower recycling rates in 2016-17 compared to 2011-12 (Rhodes, 2018. Fig 1.1).
[image: ] 
Fig 1.1 Change in household waste recycling rates – Regions in England, 2011-12 compared to 2016-17 (Source: DEFRA, as reported by David Rhodes, BBC News)
This was representative of a cross section of regions in England pointing to a 10% cut in councils’ budget towards recycling services. The Local Government Association (LGA) at the time of the report however put up a defence that recycling rates in England had quadrupled when compared to 10 years ago. This goes to somehow show complacency on the part of some officials in charge of recycling efforts at the grassroots level.. Conversely, Chapter 2 of this study will discuss how authorities in Germany adopted serious initiatives at implementing robust recycling programmes leading to them achieving improved year-on-year targets at pace. It is worth noting that percentage drop in household waste recycling rates may be aligned to a reduction in real term spending at local government as shown in Fig 1.2

[image: ]
Fig.1.2 Real term spending on recycling services in England (All councils, 2016-17)
(Source: Ministry of Housing Community and Local Government/BBC analysis)
UK household recycling targets have been fluctuating over the years and still not exactly near the 2020 EU target of recycling 50% of waste generated by households (see Fig1.3).
[image: ] 
Fig 1.3 The ‘waste from households’ recycling rate in England, Jan-Mar 2010 to Jan-Mar 2016 (DEFRA, 2016)
On a more positive note, recently updated statistics released by DEFRA reported an increase in overall recycling rate for Waste from Households (WfH; including Incinerated Bottom Ash (IBA) metal) for 2017 which was 45.7% up from 45.2% in 2016 (DEFRA, 2019). DEFRA also reported corresponding improvements in recycling rates for waste from households across all UK countries in 2017. England, for instance achieved a 45.2% household recycling rate, 46.3% for Northern Ireland, 43.5% for Scotland and 57.6% in Wales. An introduction of mandatory food waste collection in Northern Ireland since April 2017 was claimed to have contributed to a 3% point increase in the 2017 household recycling rate. England however saw a drop in overall recycling rate to 44.8% in 2017/18 (letsrecycle.com, 2018).
This presents even more opportunities for local authorities to encourage better recycling habits by applying a more practical and need oriented approach in providing suitable types of collection bins if they are to capture and encourage a wider group of recycling enthusiasts.
1.2 Background and Study Area
Increased pressure from UK and EU legislation prompted a wide appreciation for recycling household waste which was accepted and implemented by the majority of Local Authorities. The excessive cost of general waste sent to landfill currently stated as £116 per tonne which is twice the cost of recycling may be another reason for authorities to embark on recycling initiatives (HBC, 2019). See map in Fig 1.4 for area covered by the district.
[image: Map of Harrogate borough_googlemaps]Fig 1.4 Map of Harrogate Borough (Google maps)

There are two kerbside recycling schemes covering 56,000 properties in the Harrogate district providing residents with a multi-material black box and blue bag. This provision for local authority household recycling and waste management are a configuration of 4 types of waste bins; two black recycle boxes, two blue plastic bags, one grey wheelie bin and one brown-lid wheelie bin used as follows:
1. Two 55 litre black recycling boxes for:
· mixed glass - bottles and jars of any colour
· mixed plastics - squashed plastic bottles including trigger spray bottles
· yoghurt pots, plastic tubs, margarine tubs
· mixed cans - food and drink, aluminium or steel
· tin foil including foil containers
· food and drinks cartons
· empty aerosol containers such as air fresheners, deodorant cans, shaving foam
1. Two 35 litre blue bags for:
1. mixed paper (newspapers, magazines, shredded paper, office paper any colour, clean paper bags, envelopes including window, wrapping paper, junk mail, telephone directories and catalogues)
1. card such as cereal boxes and ready meals packaging
1. greetings cards, egg boxes
1. brown cardboard
1. One 250 litre grey wheelie bin for:
· non-recyclable waste only (general waste)

1. One 250 litre wheelie bin with a brown lid for:
· garden waste (where applicable)
An illustration of the above distribution of recycling waste to receptacles is also shown on the council’s website as partly represented in Fig 1.5 below. 
[image: ]
Fig 1.5 Recycling in HBC flyer
As later mentioned in this chapter, the council takes pride in presenting exhaustive direction and guidance for the local community to embrace a positive attitude to recycling through their website which is clearly signposted.


[image: ]
Fig 1.6 – Study Area inset, Dishforth Airfield
The community involved in this study, Dishforth Airfield (insert in Fig 1.6 above), formerly called RAF Dishforth is a predominantly military families’ community situated in the suburb of Boroughbridge which forms part of Harrogate Borough Council. It is located 3 miles to the north of Boroughbridge, the closest small town and 7 miles to the east of Ripon a cathedral city in the Harrogate Borough. The much larger town of Harrogate is 14 miles to the south west of the Dishforth Airfield community. There are 140 houses in the community comprising a mixture of detached, semi-detached and terrace types. Harrogate Borough Council has invested a substantial amount in their recycling drive by providing residents in Dishforth Airfield and the wider Harrogate Borough with receptacles in the form of plastic bags and curb boxes listed above which are collected fortnightly, alternating between general waste and recycling waste. 
The Dishforth Airfield population has increased by a minimum two-fold since July 2016 due to the arrival of 6 Regiment Royal Logistic Corps, an Army unit from Germany. There are many younger families, compared to the previous resident regiment and also evidenced in the more than doubled pupils’ population in the only local primary school within a 3 mile radius. A street view map of the community is shown at Fig 1.7.
[image: ]
Fig 1.7 Street view map of the Dishforth Airfield local community (openstreet.org)
Household waste have increased in proportion as a result and the current provisions for household recyclables are generally inadequate and unsuitable for the community. The curb box bin is comparatively small for the amount of household waste generated and has no containment cover. This leads to already overfilled rubbish put out for collection being blown away or rummaged by both domestic animals and wildlife. The blue bags for mixed paper is inadequate for the amount of paper and cardboard waste produced between the current fortnightly collections.
The above inadequacies serve as a tendency for households to place excess recyclables in the general waste bin. As stated on the council’s website, landfill waste costs twice as much as recycle waste. Separation of waste adds value to recyclables if there is a use for it (McDougall et al 2008). By recouping more recyclables from household waste, Harrogate Borough Council is likely to reduce the volume of general waste sent to landfill with a resulting savings in the form of reduced tonnage costs.
1.3 What Harrogate Borough Council offers in Recycling 
The council has a very extensive website offering several waste management support services. Their website actually boasts of winning ‘Top website’ award by Better Connected for all 4 quarters of 2018. Their very interactive links provide the easiest signposted ways of enquiring waste management information with extensive order links, missed collection queries and other services provided. As  stated earlier in this chapter, each household within the district produces an average of 750kg of rubbish each year. Every target to reduce this must be aimed at collection from source, that is, households. The council currently offers 3 Household Waste Recycling Centres, namely;
· Wetherby Road, Harrogate, HG3 1DE
· Ripon Household Waste Recycling Centre, Dallamires Crescent, Dallamires Lane, Ripon, HG4 1TT
· West Harrogate Household Waste Recycling Centre, Penny Pot Lane, Harrogate, HG3 2SN
These recycling centres are open 6 days a week but closed on Wednesdays.
According to the Council, the amount of rubbish arising within the district are ever increasing due to factors like lifestyle changes and an increasing population. They do confirm there is an appetite for recycling across the board but there still remains a need to further increase the amount of waste that are recycled, claiming that it really does make a difference.
There are additional services to the usual household waste management services which is offered within the surrounding towns like Boroughbridge aimed at reaching the government’s targets for recycling.
· Amenity Skips – these are a once per month provision with dates and locations published on the town council’s website. 
· Bulky Waste Articles - Harrogate Borough Council offers a chargeable collection service for bulky items of furniture from domestic properties. This service can collect a maximum of two bulky domestic articles such as a bed or cooker through prior arrangements which must be left outside for collection. Fridges and freezers are a separate chargeable service for the collection of domestic refrigeration appliances.

1.4 Current UK Recycling Trend
Recycling rates for waste from households  in the UK was on an upward trajectory from the inception of initiatives and a further boost by the introduction of the EU Waste Framework Directive 2008. However,  these improvements in targets started peaking and hitting a plateau in 2011 and stagnated through to 2016 according to statistics from DEFRA presented in Table 1.1
[image: ]Table 1.1 - Variation in UK recycling rates for waste from households. (Source: UK statistics on waste, DEFRA, 2018)
1.5 Local Authorities’ Strategy
A study by Abbott et. al., (2011) found that the method of recycling collection chosen by policy makers is an important factor influencing the recycling rate.  While it is fair to compare strategies implemented by Harrogate borough council to East Riding and Hull as discussed earlier in this chapter, it is worth making wider analysis on recycling rates for local authorities across the UK. Monetary initiatives for recycling, the German model, will be discussed in Chapter 2. In the UK however, local authorities aim at encouraging recycling is through non-monetary initiatives in the provision of kerbside recycling services. Kerbside schemes are expected to improve the recycling rate since they reduce the opportunity cost of time incurred by households that recycle (Sidique et al., 2010). 
National funds for recycling and collecting residual waste are drawn out of council taxes, property tax and grants from central government, which finances all local authority services. The amount of council tax raised has no correlation to volume of waste collected by LAs hence households have no appreciation of the excessive burden put on the authorities by generating excess waste. As a result, households have no financial incentive to minimize domestic waste production or increase rates of recycling.
Focusing on analysis of the behaviour of households towards waste management, the study used a combination of theoretical and empirical analysis on data derived from wastedataflow.org, the online portal where local authorities are required to submit a quarterly report and statistics of their recycling and waste management activities.  In addition to this, data from the Office of National Statistics was exploited to enable the study gather information on socioeconomic characteristics such as age, income and level of education. Contrary to perception. the study found a correlation between less frequent bin collections and higher recycling rates mostly in the case of dry recycling and compost. The methods adopted for collection, the size of recycling receptacles and the number of different types of materials collected was also found to affect recycling levels.
It was noted as can be predicted that increased levels of recycling was directly related to more materials being collected at the kerbside. The three main areas of recycling - waste production, dry recycling (glass, paper, cardboard) and green recycling (compost waste) - are interrelated, so analysis had to consider all of them.
Several socioeconomic influences according to the study, presented numerous additional factors influencing recycling behaviour. Such factors included but not restricted to level of occupancy of households, levels of education, how normalised the behaviour is across society, levels of satisfaction derived from recycling, concern for the public good and Policy implications.
1.6 Environment in the Media
There has been recent positive awareness and action across society towards environmental protection and sustainable living. This proves that large sections of society are in support of action on climate change in favour of sustainable living. There is evidence that every conscious effort made towards a positive green culture is greatly embraced by the masses (GreenAliance, 2012; Mace, edie.net Yougov poll, 2018). Such efforts are however thwarted when the cost of delivery ultimately falls on individuals instead of businesses or the government. The following are examples of recent actions by businesses and society to force government to keep the environment as a top priority on its agenda.
· Climate Strike - A recent School children protest on climate change in the start of 2019 drew large crowds in protests across the country and worldwide, in turn leading to countless commentary on what society is doing to create awareness for government to improve on commitments and initiatives to reduce greenhouse emissions and environmental pollution (BBC, 2019; Taylor et al., 2019). A few weeks after the school children’s protest, a bunch of climate change protesters stormed a House of Commons debate session, threatening to glue themselves to the glass protecting MPs.
· M&S, Sainsbury’s and Tesco team up on closed-loop solution for black plastics -  Supermarket giants Tesco, Sainsbury's and Marks & Spencer (M&S) have collaborated to introduce a solution for hard-to-recycle black plastic that places recycled content into food-grade packaging. The supermarkets worked with recycling and packaging production firm Viridor on the recycled solution, which will enable 120 tonnes of plastic to be recycled in the UK every month, starting from July, with the volume expected to rise over the next 18 months. 
· Lidl set for national roll out of 'Too Good to Waste' fruit and veg boxes – Lidl has trialled a successful across 122 locations that is aimed at reducing excessive food waste disposed to the tip and intends to roll it out nationwide across all stores. This consist of a box containing approximately 5kg of fruit and vegetables that are past sell  by dates but still considered fit for human consumption. The boxes retail for £1.50 and are designed to reduce store-level food waste while providing nutritious meals at an accessible price (George, 2019. edie.net). This initiative is also aimed at following WRAP’s Food Waste Reduction Roadmap represented in Fig 1.9. According to WRAP, businesses are taking the lead to drive down UK’s annual £20 billion food waste bill, equivalent to more than £300 per UK citizen (WRAP, 2018b).
The WRAP Food Waste Reduction Roadmap is a ground-breaking, industry wide roadmap and toolkit with the following targets:
· Allow businesses to measure and report consistently and with confidence
· Help food businesses take targeted action to reduce waste in their own operations, their supply chain and from consumers.
· Help the food sector deliver against Courtauld 2025 targets (WRAP, 2018a); an action to increase prevention of food waste that could save businesses £300 million a year through an ambitious voluntary agreement bringing together organisations across the food system to make food & drink production and consumption more sustainable.
· Help the UK deliver its part in Sustainable Development Goal 12.3
WRAP has also developed a range of guidance and templates in addition to the roadmap and toolkit to help businesses 'Target, Measure and Act' on food waste (WRAP, 2018b) 
[image: ]
Fig1.8 ‘Target. Measure. Act’. The Food Waste Reduction Roadmap toolkit (Source: WRAP.org.uk)
1.7 The Research Focus
The main focus of this study is to explore the perceived suitability or otherwise of the household waste recycling services provided in the Dishforth Airfield community. As discussed earlier in this chapter, increased recycling targets are a requirement imposed on local authorities by the government. This study is important in assessing suitable recycling strategies in terms of receptacles and additional services like food waste in order for Harrogate district to capture the full benefits of investments in household waste recycling.
The outcome of the study may be relevant to the wider communities that are served by the district’s household waste recycling strategy in capturing the optimal volumes of waste that may otherwise end up at landfill sites.

1.7.1 The Research Question
The research is influenced by complaints both within the Dishforth Airfield community and on social media about the suitability of recycling receptacles provided by the local council. The research also aims to explore the potential benefits of providing the appropriate receptacles to encourage a shift in the volume of general waste towards recycling. The following research questions formed the basis of this study.
RQ 1: To what extent does the current household recycling service in Dishforth Airfield satisfy residents’ needs?
RQ 1.1 What is resident’s attitude towards recycling?
RQ 1.2 Identify the suitability of receptacles to RQ1 to the frequency of collection days
RQ 1.3 What is resident’s perception on the configuration of types of bins provided and their suitability.
1.7.2 The Value of the study
The type of receptacle used in collecting household waste varies widely across local authorities in the UK. The strategy used are always a generalisation of user requirements which often isn’t a one size fits all. Although councils carry out surveys to establish the general perception of user requirements, the implementation of recycling services are often a broad brush and not targeted to individual household needs. This study therefore aims to highlight the need for HBC to assess the user requirements for household recycling  of communities within the district if the government target of achieving 50% recycling rate from their current 38.9% is achievable by 2020, and time is running out. 

1.7.3 Aims and Objectives
The study aims to analyse the following hypothesis:
H0: Residents are content with the current household waste recycling services provided and have no significant concerns as evidenced in their perception.
HA:  Residents are discontent with the current household waste recycling services provided and support a review as evidenced in their perception.
Aims:
The aim of this study is to assess public perception of the current (boxes and bags) household waste management provisions within the Dishforth Airfield community.
The study also aims to explore the potential benefits of providing alternative ‘appropriate’ receptacles to encourage a shift in the volume of general waste towards more recycling.
Objectives:
The study objectives are:
3. Explore the extent to which the current household recycling services in Dishforth Airfield satisfy residents’ needs.
3. Determine resident’s attitude towards recycling.
3. Assess resident’s perception on suitability of bins provided in relation to satisfaction levels in objective 1.
3. Examine residents’ views on food waste collection as a potential service in relation to objective 3 and RQ1.3.
The processes to be adopted in achieving the study objectives are:
1. Develop and undertake a survey to assess the perception of the public in Dishforth to the current recycling system, in an area that is considered a microcosm of the wider Harrogate Borough.
1. Conduct and record by means of structured observation, the processes involved in waste collection within the community on days of collection.
1. Analyse the results from 1 and 2 and highlight possible changes, if any, on alternative provisions worth considering by the District council.

1.8 Overview of the Dissertation Layout
Having established the fundamentals for this study, the ensuing chapters will present a literature review on the subject of household waste management in Chapter 2, with greater emphasis on recycling; the methodology of this study will be presented in Chapter 3, a discussion and analysis of observation data and survey results in Chapter 4, and finally a conclusion of the study with necessary recommendations in Chapter 5.
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Chapter 2 - Literature Review
This chapter will discuss the context of what waste is, current policies and legislation impacting waste management practices and the different systems employed to tackle household waste. As in the aims of this study, it will analyse how these factors influence public and corporate businesses’ perception towards waste generation with associated effect on the environment and how policies and legislation affect household waste management. The different waste management and recycling methods will be discussed with emphasis on how Germany established and captured their strategies under one umbrella becoming one of the most successful EU countries surpassing the current EU target of 50% recycling rate since the introduction of the EU Waste Framework Directive 2008. The chapter will highlight how waste management varies widely between UK Local Authorities, at the national level between the devolved UK nations and between EU member states.

2.1 What is Waste?
A natural part of life cycle is the production of waste. Living organisms consume raw materials and excrete by-products into the environment. Human beings also produce additional material waste through normal daily life, manufacturing and technology. The resultant effect on the environment has been a hot topic over recent decades. A February 2019 strike by school children in the UK on climate change enforces the future generation’s desire to make an impact in current society’s snail-like approach to global warming issues. The EU Directive 2006/12/EC defines waste as any substance or object which the holder discards or intends or is required to discard. The EU Waste Framework Directive 2008 (originally adopted in 1975) requires that Member States adopt waste management plans and waste prevention programmes. The Framework introduced a priority order of hierarchy for management of waste across Member states (see Fig 2.1).
[image: ]
Fig 2.1 EU Waste Management Hierarchy

Waste consists of various materials some of which when separated may increase in value. Recovered materials which have uses generally increase in value (McDougall et al, 2008). The current EU target for UK household waste recycling is 50% (in weight for waste produced) to be achieved by 2020. Household waste recycling within UK has been increasing since 2000 but is believed to have plateaued in recent years. The bulk of waste legislation are drawn out of the European Union and are implemented largely by means of statutory instruments. The implementation of many aspects of UK waste legislation however is devolved to the four nations who are able to set and manage their own targets.
2.2 The Waste Hierarchy
Referring to the waste management hierarchy, waste management options are ranked in order of what is best for the environment. Implementing strategies that encourage the sorting and processing of waste, moving them up the waste hierarchy through integrated means is focused on the themes: preparing for reuse, recycling and recover.  At the very bottom is Landfill disposal while preventing waste sits as the top priority (DEFRA, 2011). 
Landfill has been the oldest method of waste management but the least preferred option due to the many potential adverse effects on the environment. Local and national authorities therefore have a duty to ensure the least amount of waste generated end up at landfill sites (Williams 2005). Municipal Solid Waste (MSW), which constitutes waste generated through daily living and discarded by the public is the biggest source of uncontrolled waste. A World Bank study in 2012 classed OECD countries as the largest generator of MSW, accounting for nearly half of the world’s total generated waste (Hoornweg and Bhada-Tata, 2012). The Waste hierarchy as set out in the EU Waste Framework Directive (2008/98/EC) applies waste management strategy by enforcing what is best for the environment. It gives priority to waste prevention in the first instance. If this cannot be avoided and waste is generated, preparing for re-use is the next order of precedence, then recycling, leading on to recovery, and finally disposal (Landfill sites), the least preferred option.
Prevention as the foremost initiative is to encourage society and businesses to consider choices available in ensuring the least or zero generation of waste within various business and social settings. Research shows that the world’s supply of raw materials is ever diminishing and sustainable means of manufacturing and production processes are society’s best means of ensuring optimum use of already scarce resources and to protect the environment for future generations. The waste hierarchy through prevention as an initiative implies using less material in design and manufacturing. Also ensuring products are manufactured in a way that ensures they can be used for longer and re-useable. Manufacturing processes are encouraged to minimise on the use of hazardous substances which affect the environment. UK government’s most recent Resource and Waste strategy aims at promoting resource efficiency and moving towards a circular economy. Thereby ensuring the reuse, recovery and recycling of waste back into economical uses in a cycle that continues to minimise waste going to landfill. The resulting effect is reducing the damage caused to the natural environment by reducing and managing waste safely and carefully (DEFRA, 2018a).
The production of waste by humans is seen as inevitable. Therefore, the waste hierarchy also looks at seeing the waste produced as a potential resource which can also be harnessed to benefit society. Preparing of waste for reuse and also recycling is the next step from prevention. Repair, cleaning, refurbishment in part or in whole are options considered to reduce unnecessary waste going to landfill. Recycling is turning the waste into a new substance or resource (Simon et al., 2015).
Other means of recovery includes anaerobic digestion, incineration with energy recovery, gasification and pyrolysis which produce energy (fuels, heat and power) and materials from waste (Costa et al., 2011). Food waste is a prime source of raw material for composting. Food waste has been known through studies to be contributing 8 percent of total global greenhouse gas emissions (Frischmann, 2018). Emissions from waste disposed of to landfill sites, waste incineration, and the treatment of waste water have all contributed to CO2 emission targets set by the KYOTO agreement. Biodegradable waste contributed to around 4 per cent of the UK’s 2016 greenhouse gas emissions target, with methane being by far the most prominent gas (accounting for 92 per cent of emissions). The vast majority of these emissions came from landfill sites. Greenhouse gas emissions from the waste management sector was reduced by 70% over the period from 1990 to 2016 as a result of factors like improvements in the standards of landfilling, a revolution in the nature and types of landfill waste (such as reduced biodegradable waste), and a redirection of possible landfill gas to energy uses (DEFRA, 2017). 
2.3 Food Waste management
It is established that substantial proportion of food waste in the developed countries is as a result of poor business practices and consumer behaviours (Quested et al., 2013; Griffin et al., 2009). In 2015, an estimated £13 billion of food was wasted in the UK at approximately 7.1 million tonnes in total (WRAP, 2018) of which 4.4 million tonnes were classed as avoidable waste (Smithers, 2017). On average, that amounts to a loss of £470 a year to UK households as a result of avoidable food waste. On a plus side, the Love Food Hate Waste campaign claims that control and education on food waste in recent years have led to saving of £3.4 billion a year compared to 2007 baseline, also leading to 5 million tonnes less CO2 emissions.
Some businesses are also exploiting the excess amount of waste food by converting to renewable resources through anaerobic digestion. Anaerobic digestion (AD) is an alternative way of composting food waste, while also producing renewable energy and avoiding carbon emissions. This process is carried out in a sealed tank in the absence of oxygen. Like composting, it is a natural process dependent on the micro-organisms that digest organic waste.
The journey starts from collection of food waste from homes and businesses which are delivered, either directly or via a waste transfer station to an anaerobic digestion facility. As with composting, bacteria break down the waste, converting it into biogas and a residue called digestate. Gas piped from the digester is used to generate electricity and heat.
Water removed from the digestate in a centrifuge can be reused in the process. The digestate contains nutrients and, after maturing, can be used as a bio-fertilisers to improve soil. Residential businesses are also gradually embracing the need to reduce their addition of food waste into the environment. The 5 star Langham hotel in London, for instance has introduced technologies in aerobic digestion of food waste on site (Lake, 2018).   Employing the Orca Enviro Systems’ aerobic digestion units (which are built as stainless-steel containers), with a door at the top of the system employees can feed it with food waste without throwing away. The Orca’s “natural Microorganism solution” mixes with water and recycled plastics to enable fast waste breakdown using aerobic digestion processes. The introduction of microorganisms in a moving bed biofilm reactor at the bottom of the unit use oxygen to break down the organic matter into water and carbon dioxide. Each one of these units have the capacity to process 1.5 tonnes of food waste per day, leaving no residual waste. All the food waste is broken down into wastewater which is then released into the public sewage system. The manufacturers of the Orca Enviro System claim that the toxicity of the grey wastewater is lower than that of average industrial dishwashers. This provides a significant benefit on emissions associated with transportation to waste-for-energy plants.
The final and least option left is disposal to landfill or incineration without energy recovery.
2.4 Waste Management – Drivers for change
Government Policy and Legislation – Household waste management across the UK are governed by a wide range of UK and EU legislation and policies requiring targets to be met by Local authorities. These legislations extend to areas such as the environment, employment, health and safety, and control of hazardous substances.  The devolution of waste management responsibility across England, Scotland, Wales and Northern Ireland means that strategies are different in each country but aimed at the same target set under the EU Waste Framework Directive. Wales appears to have made the most improvement in waste management strategies, achieving a 63% combined reuse/recycling/composting rate of municipal waste across all of its local authorities for the 12 months ending June 2018 (Gov.Wales, 2018).
Financial Incentives – Landfill tax serves as the main deterrence from excessive waste being sent to landfill. Landfill costs have been steadily rising over the years with the current cost of general waste sent to landfill set at £91.35 per tonne (see Table 2.1), which is twice the cost for recycling waste. This fee is paid on top of disposal costs set by the landfill operator. The burden of these financial measures help shape local waste management policies, ensuring recycling and reuse as the most economically viable options (Costa et al., 2010). It also incentivises local authorities to promote a recycling culture for households and provide the necessary recycling services within their area of operation.


	Landfill Tax
£ per tonne (England)
	From 1 April 2020
	From 1 April 2019
	From 1 April 2018
	From 1 April 2017
	From 1 April 2016

	Standard rate
	94.15
	91.35
	88.95
	86.10
	84.40

	Lower rate
	3.00
	2.90
	2.80
	2.70
	2.65


Table 2.1: Landfiil Tax Rates (Gov.UK)

Corporate Social Responsibility – Many businesses have come to a realisation of their responsibility to the environment as a result of their industry practices. Businesses are continually marketing themselves as green to the environment by setting themselves benchmarks that showcases their effort at ensuring sustainable manufacturing and service provision (Morlet et al., 2016). 
A lot of organisations are continually embracing the circular economy model. Underpinned by a transition to renewable energy sources, the circular model builds economic, natural, and social capital based on three principles:
· Design out waste and pollution
· Keep products and materials in use
· Regenerate natural systems
It looks at how to develop a pathway that is human centric, that is low carbon based and innovative. A study in the Netherlands showed that only 9% of the entire world economy is circular, meaning that as much as 99% of what we take out of our natural environment goes to waste and with a negative trend since (The Circularity Gap Report 2019). In December 2015, the European Commission adopted the new Circular Economy Package to stimulate Europe’s transition towards a circular economy which was formerly agreed upon in May 2018 (Smith and Bolton 2018). This adoption proposed the following recycling targets presented in Tables 2.2 and 2.3.
Table 2.2: Recycling targets for municipal waste
	By 2025 
	By 2030 
	By 2035 

	55% 
	60% 
	65% 



Table 2.3: New recycling targets for packaging waste
	
	By 2025
	By 2030 

	All packaging 
	65% 
	70% 

	Plastic 
	50% 
	55% 

	Wood 
	25% 
	30% 

	Ferrous metals 
	70% 
	80% 

	Aluminium 
	50% 
	60% 

	Glass 
	70% 
	75% 

	Paper and cardboard 
	75% 
	85% 



In tackling the production culture of the current linear “take-make-use-dispose” economy and consumption patterns, the Deutsche Post DHL Group and Cranfield University to joined forces with selected Circular Economy (CE100) member companies to develop a model for assessing and improving reverse logistics’ processes; the Reverse Logistics Maturity Model. This model offers guidance on tackling the challenges of reverse logistics – from complexity and regulatory requirements to the dilemma of return forecasting and devising effective return management programs (Morlet at al., 2016).
Examples of businesses currently employing aspects of the circular model include Unilever, H&M and IKEA. The Circular Economy value chain (Figure 2.2) aims at a society where waste is seen as a resource and value is derived out of every ounce of waste at various stages of product/service lifecycle and ploughed back into the economy.
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Fig 2.2 Outline of a Circular Economy Value Chain (Source: www.ellenmacarthurfoundation.org)
2.5 Polluter Pays Principle
The UK government has a series of legislation in place to tackle packaging waste brought into the environment by producers. These regulations are:
1. The Producer Responsibility Obligations (Packaging Waste) Regulations 2007 which requires businesses to:
· Ensure they are registered with the relevant environment agency in England , Scotland or Wales
· Annually submit a report with details of the volume and type of packaging they have placed in the environment
·  Submit a calculated tonnage of packaging waste that forms the business’ obligation to finance the recovery and recycle or disposal. They are required to buy a recycling evidence (known as Packaging Waste Recovery Notes (PRNs)) in meeting their obligation to the recovery and recycling effort which is then submitted to the relevant environment agency
1. Packaging (Essential Requirements) Regulations 2015 in which businesses are required to meet the following:
· Minimising packaging volume and weight but still meeting amounts necessary to maintain levels of safety, hygiene and acceptance for the packed product and for the consumer
· The ability to recover or reuse at end of life
· Minimising the release of hazardous substances into the environment
· Ensuring the output of heavy metals such as lead and cadmium do not exceed permitted levels
A separate regulation is applied to Northern Ireland called The Producer Responsibility Obligations (Packaging Waste) Regulations 2007.
2.5.1 The Ikea Model
The Swedish retail business, Ikea has started an ambitious recycling initiative in the form of furniture exchange scheme they term circular business model (Butler, 2019). The trial which started in Edinburgh involves a buy-back scheme where customers can return a used furniture for vouchers. This furniture are then refurbished and sold in their bargain area, in an effort to become a more environmentally friendly business.  The retailer intends launching a textile recycling scheme across the UK in this circular business model ensuring more products and materials are reused or recycled rather than sent to waste dumps. According to Hege Sebjornsen, sustainability manager for Ikea UK, this model is in start-up mode, setting up the foundations towards leasing and reuse. Another recent move by UK government is the introduction of a direction on clothing brands and retailers to pay a penny on every garment they sell to fund a £35m annual recycling scheme (Harrabin, 2019).
2.6 Rates of Household Recycling
Government pressure on Local Authorities to enhance statistics in household recycling rates is ever increasing. Back in the year 2000, total household waste recycling rate was 11%.  England’s household waste recycling rate in 2017 was 45.2%, an increase from 44.9% in 2016 (DEFRA, 2018a). It is appreciated that recycling is not at the same rate across the country (Rogers, 2011; WRAP, 2018). Waste Data Flow statistics produced Local Authorities’ (LAs) recycling rates in a League Table, which should generally be used to encourage competition and emulation of best practice among LAs. It is possible that the lack of uniformity in configuration for household waste recycling across the various LAs is a contributory factor to the wide disparity in statistics. Overall, the collective rates for household recycling in England has stayed below the 50% EU target year on year whereas Wales has progressively surpassed the EU targets, reporting above 50% recycling rates since 2012. The country however reported a decrease from 63.8% in 2016-17 to 62.7% in 2017-18 (Moore, 2018). 
Just 14% of the plastic packaging used globally makes its way to recycling plants, a third is left in fragile ecosystems and 40% ends up in landfill (Unilever, 2019). Recycling rates in UK has plateaued in recent years, partly due to difficulty in finding markets for much of the recyclables collected. The introduction of the Chinese National Sword programme aimed at cutting the illegal smuggling of foreign waste and other products have contributed to the loss of a slice of market for recycling waste. (Wong, 2017). To consider the composition of waste from households, Table 2.4 shows data on total waste arisings from UK households from 2010 to 2016 also represented by percentage a chart in fig 2.3 . Due to England being the main contributor to the bulk of waste generated, Figure 2.3 also shows the composition of waste generated.
Table 2.4: Waste arisings from households in UK (Million tonnes) 2010 to 2016.
	
	2010
	2011
	2012
	2013
	2014
	2015
	2016

	UK 
	27.0 
	26.8 
	26.4 
	25.9 
	26.8 
	26.7 
	27.3 

	England 
	22.1 
	22.2 
	22.0 
	21.6 
	22.4 
	22.2 
	22.8 

	Northern Ireland 
	0.8 
	0.8 
	0.8 
	0.8 
	0.8 
	0.8 
	0.9 

	Scotland 
	2.6 
	2.5 
	2.4 
	2.3 
	2.3 
	2.4 
	2.4 

	Wales 
	1.3 
	1.3 
	1.3 
	1.3 
	1.3 
	1.3 
	1.3 


(Source: Defra, 2018b)
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Figure 2.3: Recycling rate from households’  Waste, UK and country split, 2010 to 2016. 
(recycling as a percentage of arisings).Source: National Statistics (2018) UK Greenhouse Gas Emissions, final figures.
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Figure 2.4: Household Waste composition 2013-2017, England. (WasteDataFlow, 2018)
2.7 Recycling in Germany – a benchmark
Systems employed in the management of MSW have been compared between UK and Germany. A study in 2010 highlighted that Germany’s management of MSW in the preceding 20 years was largely recycling and recovery whereas the UK strategy was heavily reliant on landfill (Muhle et al., 2010). 
2.7.1 Producer Responsibility
Germany’s National Ministry for Environment attributes producer responsibility as the driver for the major shift from waste disposal to waste avoidance and recovery and provided the necessary paving stone for recycling initiatives. The country was the first EU nation to introduce producer responsibility for waste packaging in 1991, under the Packaging Ordinance (EEA, 2013). The scheme requires manufacturers to retrieve and reuse or recycle all packaging that is introduced to the environment as a result of their business activities. Historically, the recovery rate of packaging waste in Germany has been in the mid 80 to high 90 per cent mark since 2012 (see Fig 2.5)
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Fig. 2.5: Recovery rate for packaging waste (Germany) (source: BMU, 2018)

A further enhancement to the Producer responsibility policies was the enactment of the Closed Substance Cycle and Waste Management Act 1996 which ensured that producers and distributors design their products in a way that increases their service life, reduces waste occurrence during their production and useful life and allows for the environmentally sound recovery and disposal of any residual waste. The recovery costs for waste introduced became the responsibility of the relevant industry or commercial sector (UN, 2010). Additional legislation on old vehicles, batteries, waste oil, electrical and electronic equipment, waste wood and underground waste disposal were created to enforce as much variety of waste is captured in law (BMUD online). On the other hand, construction waste was left under voluntary commitment by the sector which did not disappoint by ensuring excesses of 85% recycling rate by 2012 (BMUD online).
2.7.2 Deposit Return Scheme
Germany implemented a mandatory one-way deposit return scheme for refillable drinks bottles in 2003. This scheme introduced the deposit of a 25 eurocents payable on all refillable and non-ecologically favourable packing for mineral water, beer, soft drinks and alcoholic mixed drinks which was then refunded upon return of the empty packaging. This resulted in one of the most successful deposit schemes in the world, with 98.5% of refillable bottles being returned by consumers (Simon, 2010).
Eliminating the on-way use of and throw away mentality of consumers was the main aim of this scheme. There is a reduced environmental impact of reusable packaging and bottles   due to increased availability of such packaging resulting in a reduced demand for raw materials used in their production (Simon et al, 2015). The Institute for Energy and Environmental Research also confirmed in a study that refillable bottles contribute to 50-60% reduction in global warming than throw away drinks packaging 
In addition, a landfill ban on non-pre-treated municipal solid waste played a huge part in fast tracking Germany’s drive towards zero waste initiatives. Near zero landfill policies were implemented in 2005 going well beyond the requirements of the EU Landfill Directive ensuring a total ban on all untreated household and industrial waste (UN, 2010; EEA, 2013). The prime aim of this initiative was to reduce the introduction of biological conversion processes leading to CO2 gas emissions into the atmosphere. Waste management in Germany has come a long way since 1990 (see Fig 2.6).
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Fig 2.6: Increased rate of Recyclables than residual waste by 2015 (Germany)
Germany is the envy of most EU countries when it comes to recycling targets because they applied the same strategy country-wide (EC, 2015).  German households and buildings are all set up the same way. Everybody is sorting food waste into the brown “BioTonne”, Paper into the “Blue Bin”, all packaging into the “Yellow Bin” and then there is the black bin for left over waste, which in itself is used to fuel waste-for-energy plants.
The scheduled collection routine is set to reward recycling and to punish waste. Food waste collection across the country is once per week, and same for Paper and Packaging Materials which alternates once per week. Left over waste is only monthly. The bar coded bin is read on collection which is tied with the cost per household in weight. Whiles recycling and food waste attract a low fee per kg, general waste charges are higher per kg.
The keys to success were:
· Consistent signage, consistent colours of bins
· Supervision at point of collection (oops stickers, and ultimately fines for non-compliance)
· Pay per throw via bar code,  per euro cost differentiated by material.
· Bio Digesters for food waste management.
In Numbers, Germany generates some 50 million tons of waste per year from its 82.5 million people.  87% of that waste is recycled through household and industrial source separation. Grocery stores are required to offer disposal of hard to recycle materials and with that came a revolution in packaging, as suddenly the point of sale was responsible for what was offered on the shelves. 
There are no active landfills in Germany; a few incinerators are dealing with the remaining 13% of left over garbage.  UK and Italy are sending waste to Germany for incineration, and Germany is actually harvesting them for recyclables before incineration. And in a dramatic turnaround, it is now cost efficient to harvest old landfills, an initiative that has started in areas all over Germany.
2.8 The Brexit Effect on UK Waste recycling targets
Brexit is bound to have effect on various legal instruments and targets that the UK is obligated to achieve within the EU including waste management. It has been generally accepted that EU Legislation and enforcement is responsible for the upward trend of recycling rates in the UK (Smith and Bolton, 2018). The Brexit effect however throws the future of recycling and environmental waste management into speculation. UK Government has stated that it is “committed to making the most of our resources, to reducing waste and to increasing reuse and recycling” (Gov.UK, 2018). It is envisaged that the European Union (Withdrawal) Act 2018 will continue with the application of the EU waste and recycling targets. However, the institutional role of monitoring and enforcing these targets under the EU will be lost, leading to debatable enforcement of environmental law post Brexit. The UK Government upon consultation in response to concerns raised, has proposed the creation of a new statutory independent environmental watchdog to hold government to account on its environmental obligations and proposed options for establishing environmental principles in the UK. 
The UK, like other EU member states, are obliged to achieve a recycling rate of 50 per cent of household waste by the year 2020. With the adoption of the Circular Economy Action Plan, the EU is considering imposing targets requiring the UK and other EU nations to recycle 65 per cent of waste generated by 2035 (Carrington, 2018). Alternatively, the UK itself has a self-imposed unilateral target of cutting carbon emissions by 80% on 1990 levels by 2050 through the Climate Change Act. For the UK to be considered a champion of action on climate change however, adherence to targets set is of reputational significance.








Chapter 3 - Methodology
The prime objective of this study is to assess resident’s perception of household waste recycling services in the Dishforth Airfield community. This chapter explains the research strategy and the empirical approaches to the study in general and specific methods used to address the objectives for the research. A demonstration of the research design and the methods used in data collection and selection of the research participants. It presents the research strategy and all inputs to conducting the research in terms of tools and techniques.
Methodology in research presents the logic and process flow used in conducting a study. It lays down the principles for the planning, design and conduct of the research.

This study employed the mixed methods approach to research. Mixed methods uses a combination of both quantitative and qualitative approach to a study. There is a perceived value of a combined approach in mixed methods research as opposed to a purely qualitative or quantitative study.  However, it adds a requirement for additional resources, time, and expertise in conducting a mixed methods study. The additional time needed to collect and analyse two different types of data (Creswell and Plano Clark, 2011), the additional resources and time required to administer surveys or interview participants and resources and funding required for data collection and analysis. Despite the added stresses presented by mixed methods research, it is worth considering the benefit derived from it. There is a perceived value of integration built into mixed methods research that entrusts more confidence in the results and the conclusions drawn from such studies since it is  claimed to be a more rigorous method, presenting a newer history, and providing a deeper meaning of the phenomenon (McKim, 2015; O’Cathain, et al., 2010). 
It also presents confidence in the readers minds in the legitimacy of findings and interpretation presented (Morse and Chung, 2003; Tashakkori and Teddlie, 2003; Coyle and Williams, 2000).
McKim (2013) defined the perceived value of mixed methods studies as a methodology’s ability to make sense of the world, help readers better understand the study, increase confidence in findings, improve accuracy and completeness, and inform and contribute to overall validity. 

According to Leech and Onwuegbuzie (2008), mixed methods research represents research that involves collecting, analysing, and interpreting quantitative and qualitative data in a single study or in a series of studies that investigate the same underlying phenomenon. The nature of this study required some responses in a qualitative form while other forms of data like observations and some surveys were used to gather quantitative results, the combination of which quantifies and qualifies the manifest and latent meanings of the data (Bryman 2012). 
With the resultant qualitative interpretations created, there was a need to use interpretation and coding techniques in order to present the data in a way that can be analysed. Procedures such as content analysis (Hamad et al 2016) and thematic analysis (Braun and Clarke 2006) were necessary. There was hence a need to convert some qualitative data gathered to quantitative equivalents through coding after extraction of content and using thematic analysis in order to ensure the possibility of data interpretation (Braun and Clarke 2006).

3.1 Survey and Questionnaire
Surveys are a means of acquiring accurate primary data and information from respondents that are involved in a study. In a view to gather the perception of residents on the waste and recycling services, a structured questionnaire created on google forms and a link posted on local social media pages for residents to respond. 
Built into the research questionnaire was an attempt to conduct a survey of perception within the local community on the relevant research questions in order to assess validity and relevance. The resulting qualitative and quantitative data formed the basis for analysis of perceptions. This analysis formed the exploratory element of the study. The survey strategy is perceived as authoritative by people in general (Saunders et al, 2016).
The content of the questionnaire also included quantitative evidence to compliment the observed data collected as described below. 
The questionnaire comprised of open-ended and close-ended questions for respondents to choose one or more application answers while also having the freedom to express their views on relevant questions. These raw answers were used in some descriptive analysis of the study. A copy of the survey questionnaire can be found at Appendix 1.

3.2 Observation Methods
Observation as a research method can be used to augment other methods as part of the overall research strategy.
Observation involves collecting primary data through observing the activity as it occurs. Observational research assumes behaviour is purposeful and reflects deeper values and beliefs. Saunders et. al., (2016) categorises observation techniques into participant observation, structured observation, internet mediated and videography. 
For the purposes of data gathering, this study conducted a structured on waste collection activities in the Dishforth Area.


3.3 Arriving at the Approach
In arriving at the research approach, the study adopts the deductive method (Saunders et al 2012) which allows analysis of qualitative survey data collected to be measured in a quantitative manner. The deductive approach applies a process of “developing a hypothesis (or hypotheses) based on existing theory, and then designing a research strategy to test the hypothesis” (Wilson 2010).
Applying Grix (2004) model in carrying out this study, the research adopted the stages outlined as in Fig 3.1 below.
 
[image: Image result for grix stages of research]
Fig 3.1 Building blocks of Research - Adopted from Grix (2004), shows the stages of the research

The ontological position looked at what is out there to know. The study looked at current waste management arrangements; it conducted a review of literature on research, journals and text on waste management. Saunders research onion was employed in what approach and methodology to adopt (See fig 3.2).

 [image: Image result for the research onion saunders]
Fig 3.2 The research onion (Saunders et al 2012)

3.4 Research Design
This study was designed to test the hypotheses identified in Chapter One while also attempting to deduce relevance from the stated research questions to the hypotheses.
Scientific data gathered by means of survey questionnaires, observation and social media posts were analysed in arriving at the epistemological position. The data collection factors of repeatability, reliability and data validity were all considered to enable future research or enhancement of the subject.
The study adopted a combination of systematic and purposive sampling techniques in selection of the study area and survey sample. The Dishforth Airfield community was selected because it had the household types that fits the focus of the study in the forms of detached, semi-detached and terrace, usually with little or no restricted access to waste collection vehicles. Also the problem of carte blanch recycling and waste management strategies seem to mostly affect these types of properties akin to those found within the Dishforth Airfield community (Pope, 2013).
The initial sample of 10 respondents in the pilot were selected by random, choosing 2 houses per street. This was done through a face-to-face interview using the draft questionnaire and also showing the draft online questionnaire for feedback on presentation. Choosing the interview method was essential to enable instant clarification of questions that were not clearly understood ones that may present ambiguity in understanding to the general public. The demographics of the pilot survey consisted of four males and six females with the age range of 24 – 45 years.

The questionnaire was set into six main sections that captured information on:
i.	Respondents’ Waste and Recycling priorities
ii.	Perceptions on Waste and Recycling Collections
iii.	Satisfaction Levels for services provided
iv.	Household Recycling Centres
v.	Considerations on separate food waste collection.
vi.	About You – Household and demographic characteristics
The questions in these sections were set to enable further analysis for the hypothesis discussed in Chapter 1.

3.5  Focus of the study
The focus of the research was to assess the perception of residents towards the provision of recycling and waste management services within the Dishforth Airfield community.
This however could be achieved through acquiring empirical data by conducting a survey of the population’s views through questionnaires, observation and interview.
Referring to the sections within the questionnaire, the study aimed to set the scene by enquiring about respondent’s priorities in regards to recycling.
This was presented in a series of multiple choice answer sets and  a Likert scale with possible answers on the ‘strongly agree’ to ‘strongly disagree’ range.
The next two sections sought information on the waste and recycling collections and satisfaction levels from the respondents’ perspective.
It was worth capturing the availability and proximity of household recycling centres and residents’ means of access in the fourth section. The fifth section enquired on the likely exploration of future services in the form of food waste collection which as discussed in the Literature Review chapter is considered a large contributor to greenhouse gasses if sent to landfill sites. Finally, capturing the basic demographics of respondents was made in the final section.

3.6 Participants
The study involved residents and households local to the Dishforth Airfield community, mainly occupied by members of 6 Regiment Royal Logistic Corps. The target respondents were adults above the age of 18 who are permanent residents in the local area
Appreciation of the ethical considerations in a study of such a close-knit community was identified as a preliminary factor in this research. Additional participants observed in the study included the local authority’s waste management operatives in the local area. 
Observation of waste collection activities were conducted over a 2-month period in November-December 2018. Observed data was collected on the night before, which is mainly the time when residents put their recycle waste bins out to acquire information on suitability of receptacles and also the morning after collection.
The observation aspect of the study involved a structured observation which also formed a part of the data collection. The results of this observation was to gather data and quantify the suitability of box bins put out by residents. Additional observations post-collection was to gather information on whether recycle waste were left behind by collection operatives and the possible reasons for such an action.

3.7 Study Strategy and Techniques
This study aimed to explore residents’ views on the current household waste recycling services provided by the local authority. Referring back to Saunder’s research onion, the strategy was based on surveys in an exploratory manner. Survey research is defined as "the collection of information from a sample of individuals through their responses to questions" (Check and Schutt, 2012). The study could have adopted other research strategies such as case studies, archival and documentary or grounded  theory discussed by Saunders et al., (2016 pp.177-195).
Online survey through questionnaires was the main source of primary data for this study. Survey research is known to be open to errors in the forms of coverage such as missing certain individuals in the population, sampling error by including individuals that do not represent the target respondents and inaccurate reflection of the subject through the questionnaire (Check and Schutt, 2012; Dillman et al., 2014). These are however reduced by adopting strategies to minimise errors such as clearly identifying the target respondents, testing a pilot sample questionnaire, employing follow-up procedures for non-responders, in the case of this study, by reposting the link in reminders.
There are other survey modes that could have been chosen such as door-to-door conducting face-to-face interviews or telephone which is perceived as a more personal approach to conducting primary data collection with the benefit of instant feedback to ambiguous questions or answers. Another option could have been through hand-filled questionnaires through the letter box. These were however discounted due to the time consuming nature of arranging meetings with respondents, following up on questionnaires and how intrusive it may seem. Online questionnaire surveys present a non-invasive approach and a quicker way of reaching a wider spectrum of respondents since they can access and answer the questions at their own convenience. There is also a danger of too many responses which then presents the dilemma of how to handle the data without excluding a representative set of responses. This study ensured the survey questionnaire was respondent-friendly by enquiring feedback during the pilot phase, however, online survey as a technique also lacks the advantages of the personal approach with instant feedback.

3.8 Techniques Critique
Primary data has its own disadvantages, in that it offers access to a smaller data set and the process can be difficult and time consuming (Parsons and Knight, 2005). The size of the study population was small though the types of housing were a good fit for the purpose of the study, but makes it lack representation of other types of housing such as flats, businesses, bungallows and high-rise buildings. These types of houses may present a different perspective to collection services which may alter the hypothesis.
Interview of key local authority staff was an initial aspiration but was made impossible due to the lack of communication upon request letter sent. This could have aided explanation to some perception gathered from residents.

3.9 Data Collection Procedure 
Using mixed methods in research requires data collection in a mixture of both quantitative and qualitative formats. As earlier discussed, the main procedure for collecting data for analysis was through  an online survey. The survey questionnaire was developed using google forms online functionality which gives multiple methods of presenting each question. The link to this questionnaire was then posted on social media pages relevant to the Dishforth Airfield local community such as the Dishforth community club Welfare page, 6 Regiment RLC Facebook page and Dishforth Airfield buy-sell-swap. Consideration was made for other survey platforms like Survey Monkey, but Google forms was chosen since it presented the free unlimited questions option whiles other platforms were fee based. Google forms, like the other platforms also presented no restriction for respondents on the type of device used for responses such as mobile phones, tablets and laptops. A regular check of the survey status was made with occasional repost of the links in a reminder where necessary. The observation data was collected using a live tally of evidence gathered on specific days, street by street, within the local community.

3.10 Data analysis technique
After consolidation of all data for the study, the initial stage of analysis involved the coding of responses which were put in SPSS data analysis tool. Data validation checks were conducted to ascertain data integrity. Quantitative analysis were then applied to comparative questions to aid interpretation.
In-depth analysis of the data, graphs, charts, descriptive statistics and trends formed the conclusion and premise for accepting or rejecting the hypothesis.

3.11 Ethical Consideration and Procedures
A disclaimer was provided on the survey questionnaire to respondents detailing who the researcher was and the purpose of the research. It also gave the assurance that responses to the questionnaire will be treated in confidence with guaranteed anonymity. Questionnaires did not ask for the names or specific personal details of respondents.  Only basic data like gender and age were included. Personal details  on all social media comments were blanked out. This study adhered to  the University’s ethical guidelines approved for the research.
Chapter 4 - Data Analysis, Results and Discussion 
A discussion of the data collection methods were made in the previous chapter. This chapter aims to analyse the data collected and a discussion of the results. Data analysis is one of the many stages involved in conducting a research experiment through collection, review, and subsequent analysis of information from several sources to generate a conclusion or finding. Analysis of the raw data survey responses (Appendix 2 and 8) gathered for this study was made using SPSS v24.
A total of 173 respondents were achieved from the online survey out of a possible 252 houses in the Dishforth Airfield community. This represents 68.6% response rate assuming one response per household. The observation of recycling practices also spanned a 4 week period covering two months due to alternating recycle waste and general waste collection schedule. A result of the observation is presented in Appendix 3. This chapter will present a profile of the respondents followed by descriptive statistics and hypothesis testing of the research questions gathered from the survey.
4.1 Profile of Respondents
From a sample total of 173, the number of male respondents was 55 representing 33.8% and the remaining 118 were reported as females representing 68.2%; this is accepted as a normal representation due to the make-up of residents which comprises of mainly female spouses of soldiers serving with 6 Regiment RLC who had been away on deployment at the time of the survey. Nonetheless, the survey is aimed at the residents at home the most who have the true experience of recycling services provided.
4.1.1 Valid Data Analysis – Frequencies 
A validity test analysis of data is to test for the presence of invalid data that may influence results of analysis. Table 4.1 and 4.2 presents the results from SPSS. The age range with the most respondents was 24-34 (40.5%) and the lowest represented age of 55+ (6.9%) is a fair representation of the demographics of a standard Army regiment neighbourhood with more younger members as shown in the table below. Due to the data gathered formatted in a range but coded to allow SPSS analysis, there was no relevance in reporting the measures of central tendencies, the mean, median and mode statistics.
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Table 4.1 Frequency Table on Age groups and Gender
The above frequency tables reveal a higher percentage of female respondents compared to males. 
4.1.2 Assumption of Normality
Assumption of normality is carried out to confirm that the data fits a bell-shaped curve before carrying out statistical analysis.The bell-shaped curve on the histograms (Fig 4.1 and 4. 2) shows a normal distribution for age and gender showing the data is roughly symetrical which assumes normalcy.
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Fig 4.1 Normal distribution of Age
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Fig 4.2 Normal distribution of Gender

4.1.3 Reliability Test - Cronbach’s Alpha
Cronbach’s Alpha is used to test the reliability of responses in likert scale survey questions. These questions measure latent variables (hidden or unobservable variables like: a person’s conscientiousness, neurosis or openness), which are very difficult to measure in real life. Cronbach’s alpha is used to assess if the test designed is accurately measuring the variability of interest. Cronbach’s Alpha was used to test the reliability of likert scale questions for this study prior to further analysis. It measures the internal consistency of items in a set of variables. Figure 4.3 shows a breakdown explaining Cronbach’s Alpha scores and their level of acceptance. It is worth checking that in order not to mix positively and negatively worded questions, reverse coding of the relevant variables is needed. Without reverse coding, the Alpha will be negative.
[image: CA2]
Fig 4.3 Cronbach’s Alpha scores guide
On a valid respondent total of 173 with nil exclusions, the reliability analysis using the variables was done to align interpretation with the remaining variables. 
In Table 4.3 (Cronbach’s α = .700 indicating an acceptable internal consistency where Cronbach’s  α ≥ .7 is acceptable).
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Table 4.3 Crombach’s Alpha Reliability Test

4.2 Resident’s Recycling Behaviour and Attitude
There are a series of factors that influence an individual’s attitude towards recycling. Some of the very crucial factors include the motivation to conduct recycling and also the satisfaction level resulting from available services. This study through RQ1.1 aimed to assess residents’ attitude and behaviours towards recycling and the influencing factors. Fig 4.4 shows resident’s views on where the council’s waste and recycling priorities should be focused on the most as gathered from Q1 of the survey questionnaire. 
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Fig 4.4 Residents’ perception on Waste and Recycling priorities
It must be noted that respondents had the freedom to choose up to two options hence the disparity in percentage total. Nonetheless, vast majority of respondents opted for the council to encourage more recycling followed by supporting residents to reduce the amount of waste and recycling they produce. The option to recover energy from waste was the least preferred which falls in line with the EU waste hierarchy, where IBA (incinerated bottom ash) disposal is the resulting waste after energy recovery; the least preferred option. Further on in Question 2 was a presentation of statements that reflect residents’ attitudes and opinions on recycling at home. A bar chart of responses can be found at Appendix 4. A general analysis shows a mainly neutral response to views on the question ‘recycling is easy’, with 28% posting a neutral response closely followed by disagree (23%) and strongly disagree (20%). A large proportion of respondents agrees or strongly agrees to the benefits of recycling, its importance to the environment and their wish to recycle a wide variety of materials. They were however neutral to how recycling fits into their normal routine (42%) and an understanding of the recycling system in Dishforth also posted a neutral response of 40%, with 26% agreeing and 15% strongly agreeing.
On the question of recycling at home, 38% posted that they recycle all they can even if it requires additional effort, followed by 20% who said they recycle but only if it does not require too much additional effort (see Fig 4.5).
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Fig 4.5 How residents currently recycle at home.
A follow-on question on reasons given for not recycling all they can accrued random answers totalling 44 responses with the main theme being busy life followed by small bins. A pivot table of respondents showed the breakdown of reasons in Table 4.4. A cross reference of the raw data showed that 31 of such households had a family size of 3-4 and 5+ members.
	Row Labels
	Sum of Respondents

	Bins are too small 
	1

	Bins are too small to take all recycle items
	1

	Bins fill up too quick 
	1

	Busy
	20

	busy with kids
	1

	Difficult 
	1

	Easier to put in general bin
	1

	I don't have time.
	1

	If i remember 
	1

	insufficient boxes
	1

	It sometimes time consuming
	1

	Lack of time 
	1

	Not got time 
	1

	not worth it
	1

	Small bins 
	4

	The bins provided are small and fill up quick 
	1

	The small boxes fill up too quick. 
	1

	too complicated 
	1

	too much hassle
	1

	Too much trouble 
	1

	very stressful 
	1

	Waste of time 
	1

	Grand Total
	44


Table 4.4 Reasons given for not recycling all they can
4.3 Waste and Recycling Collections
This section aimed at addressing RQ1, RQ 1.2 and RQ 1.3 with deep analysis of the satisfaction level of services provided and the configuration of receptacles to residents’ requirements. The question assessing frequency of collection had 52% of respondents proposing a fortnightly collection as it currently is. Another 32% wanted a weekly collection and several random comments pertaining to an option of weekly for the box bins and fortnightly for wheelie bins (see Fig 4.6). 
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Fig 4.6 Proposed Frequency of collection for recycling
A combined 63% strongly disagreed or disagreed to the types of bins and boxes being appropriate for their requirements (Fig 4.7). Question 5a further enquired reasons for disagreeing gave several responses like size being too small, boxes not large enough, preference for wheelie bins and other emotional statements which are also seen on social media comments of residents’ frustration at the system (screenshots presented at Appendix 6). A summary of the survey respondents’ comments are presented on a pivot at Table 4.5 below.  



	Row Labels
	Sum of Respondents

	Bags for paper and cardboard is ridiculous. they just leave stuff flying all over the estate.
	6

	insufficient size
	13

	It's too small for all my recycling. Sometimes overflow
	45

	most of the things don't fit
	1

	Some items are taken out by the collectors and left to litre the neighbourhood.
	1

	The boxes are not enough  if I gather more recyclable materials for the week.
	17

	We could do with the wheelie bin for recycling as most of it blows away in the black box  
	8

	We need bigger boxes 
	1

	When it is windy the recycling blows all over the estate out of the boxes and it leaves mess everywhere. 
	1

	Will prefer trolleys for all Recycling 
	1

	Grand Total
	94


Table 4.5 Respondents’ comments on suitability of recycling receptacles 
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Fig 4.7 Views on types of bins and boxes provided
About 53% of respondents reported failed collections of between 1-5 occasions with a further 25% reporting 6 or more failures within the past year (see Table 4.6). The majority of respondents reporting failed collections however did not raise complaints to the council. About 64% (111) of the total respondents reported raising complaints, however 72 respondents reported the number of complaints they had made in the past year between 1-6 or more.  Nearly 60% reported receiving a response satisfaction level of acceptable, good or very good. A further 40% gave a poor satisfaction rate or had no response received whatsoever. Some respondents made no complaints, despite reporting failed or incomplete collections.


[image: ]Table 4.6 Number of failed collections
This compliments the Observation data acquired and presented in Appendix 3 where an average 8% of all recycling collections across all streets in the neighbourhood had non-conformity of some sort.  This observation data was collected over a 4-week period of recycling collections in November and December 2018. The data presents another trend where detached and semi-detached houses had the least percentage of non-collection whereas terrace houses presented the most occurrences of non-collection. The state of recycling boxes that were rejected by operatives was seen to be mainly mixed items where general waste is mixed in with recycling and also when the boxes are overflowing with recyclables. It is fair to say that collection operatives are not responsible for collecting rubbish blown over the neighbourhood, but this also causes angst among residents who turn to social media to present their frustration. 
Another enquiry assessed residents’ temptation to put recycling materials in general waste bins due to lack of space for recycling. About 20% of total respondents reported ‘No’ but a whopping 80% (137) reporting Yes or Sometimes, to mixing recyclables with general waste. Of this number, 36% reported having done this on 6 or more occasions within the past year. This act presents an increased general waste disposal bill to the Harrogate Borough Council which could otherwise be avoided if residents were offered adequately sized recycling boxes.
A further analysis of available household waste recycling facilities and accessibility showed that 2/3 of respondents (66%) have access to a car and a similar number reported the nearest HWRC was 6-10 miles which is in Ripon, as presented in Chapter 1. This shows that the remaining residents lack information on available HWRC or possibly lack appreciation of the real distance. About 88% of respondents reported visits to the HWRC with the majority having a monthly (42%) or quarterly (32%) visit frequency.

4.4 Food Waste Considerations
Finally, RQ 1.3 aimed to assess residents’ perception of the configuration of types of bins provided and their suitability. The objective here, in addition to the other research questions, was to examine residents’ views on food waste collection as a potential service.  About 52% of residents reported the proportion of their household food waste to general waste to be between 10-20%, a further 16% reported a proportion of 21-30% to general waste while 20% of respondents reported below 10% equivalents. 
Null Hypothesis (H0) – Resident have no consideration for food waste collection as a potential service
Alternative Hypothesis (HA) – Residents have a consideration for food waste collection as a potential service. This is supported by a Chi Square test at Appendix 7 which looked at the size of household and their consideration for food waste collection service. This obtained a p-value of 0.000 and assuming an acceptable p-value of p≤0.05, the null hypothesis is rejected.
Food waste is a major source of fuel for bio plants with the alternative disposal means being incineration discussed in Chapter 2. Harrogate Borough council reports that the contents of household general waste wheelie bin are taken to Allerton Waste Recover Park.
The facility includes a mechanical treatment where waste is separated and recyclable items retrieved, for example, uncontaminated metal, paper, tin, card, glass, plastics. Food and biodegradable items are separated to go in an anaerobic digester creating renewable energy and the remaining waste sent to an energy from waste plant which creates enough electricity to supply approximately 40,000 homes each year. The WRAP website reported an estimated 7.3 million tonnes in the amount of household food waste for UK in 2015. Question 18 of the survey reported nearly 83% of all respondents stated a likelihood to consider a separate food waste bin if provided, with 78% suggesting a weekly collection for such services. It is fair to assume that a separate food waste collection system, will not directly help reduce the amount produced but will ensure a significant reduction in the processes involved in separating general waste described above whiles capturing the benefits of processing food waste through anaerobic digestion, potential for composting subject to volumes and incineration as a last resort. 
4.5 Descriptive Statistics - Hypothesis Testing
Descriptive statistical analysis offers a scientific explanation to the qualitative analysis described in previous sections. Non-parametric test of Respondents age and Gender – The null hypothesis (H0) is that age-gender is equally distributed across the data sample. And the alternative hypothesis (Ha) is that respondents age-gender is not equally distributed across the data.  The hypothesis test of age-Gender distribution across the data sample presented the following output (Fig 4.8) which rejects the null hypothesis, ‘respondents’ ages are equally distributed across categories of Gender’ with a significance level of .001
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Fig 4.8 Age of respondents across categories of gender

Independent sample t-tests
An independent-samples t-test was conducted to compare respondents reporting ‘yes’ or ‘no’ to failed collections and complaints made to the council. There was a significant difference in the scores for Yes (M=.93, SD=.252) and No (M=.58, SD=.497) and a p-value of .000 (see Table 4.7)
These results suggest that failed collections are the direct causes of complaints to the council.
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Table 4.7 Complaints to the Council and Failed collections


One sample t-tests
In the following one sample T-test conducted on question 2 assessing respondents attitudes and opinions on recycling at home. The decision rule for assessing if the test is statistically significant is p≤.05
The test was to assess whether the opinion of the respondents differs from µ=3, where 3 represents a neutral value (neither agree nor disagree) which represents the response mean to the statements presented. If p≤.05 the test is statistically significant. Likewise if p>.05 then the test is not significant, meaning the sample responses is not significantly different from µ=3.
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Table 4.8 Attitudes and opinions on recycling at home
From the above results, all but one question (recycling fits into normal routine), had respondents either agreeing or strongly disagreeing to the questions posed representing a statistical significance in the other responses compared to the neutral response of 3. In fact the p-value of all remaining variables were less than .05 which supports the alternative hypothesis that residents have varying attitudes and opinions on recycling at home.

4.5.1 Strength of Associations – Cross Tabulation
A further analysis of the question ‘recycling fits into normal routine’ which shows no statistical significance to the sample discussed above is presented in the Cross tabulation below.  Cross tabs are used to present results of the number or proportion of cases in sub-variables of survey responses. Table 4.7 shows the association between Gender and how recycling fits into normal routine. The majority of respondents, both male and female gave a neutral response. Besides the neutral option, both genders were split either side for agree or disagree. 
[image: ] Table 4.9 Association between Gender and how recycling fits into normal routine

The above cross tabulation is supported by the independent sample t-test in Table 4.10 below showing a not so wide mean difference and standard deviation with a P-value of .608 which means the analysis of gender as a measure of association with how recycling fits into normal routine is not statistically significant assuming a P-value of .05
In this case, the null hypothesis stands, accepting that the variances are assumed to be approximately equal.

[image: ] Table 4.10 Independent samples t-test between Gender and how recycling fits into normal routine

4.5.2 Correlation Analysis
In measuring the strength of association between a sample of paired variables, Pearson correlation analyses were conducted within SPSS for the following paired variables:
i. 21.Age group and 22.Size of household
ii. 22.Size of household  and 6.Failed collections
iii. 6.Failed collections and  5.Bin size is enough
iv. 2e.Willingness to recycle a range of materials and 2g.Ease to buy goods with reduced packaging
v. 21. Age group and 18.Consideration for separate food waste recycling
The null hypothesis in this analysis was that there is no association between variables reported in either linear positive or negative correlations. The hypothesis for (i) above was that the age groups reported have no association with the size of household that implies any statistical significance in a linear relationship. This however reported a positive linear correlation r=.295, n=173, p=.000 in Table 4.11 which shows that the correlation is statistically significant where p≤0.01. Further analyses between the stated variables above, represented in Appendix 5 all gave a positive or negative linear correlation with a p-value of ≤0.05, confirming statistical significance of the relationships between stated variables, rejecting the null hypotheses.
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Table 4.11 Pearson’s correlation between Age group and Size of household

4.6 Study Limitations
Several limitations present in the study may affect the results. Respondents are mainly childbearing Family-type households with family sizes of 3-4 or more, with the majority (88%) aged 54 or below. This affects perceptions gained with little representation of the elderly. This is however representative of a mainly military resident neighbourhood. A different survey in a more diverse population may present an altered view to the outcome.
Also, the Dishforth Airfield community is too small to represent HBC in its entirety. Settlements are grouped in specific areas; posting surveys in a wider catchment area across the borough could have helped increase the size of the study for a better representation. Nonetheless, time was a serious factor which limited the period for the study making it impossible for a wider much more representative survey. Time for the student was also limited due to military operational tasks and overseas training exercises.
Finally, an inclusion of interviews would have been beneficial in gaining the perspective of council members as well as residents. Nil response from correspondence made this unachievable after several unsuccessful attempts.

4.7 Future Study
A further development of the study could cascade surveys across the borough and include other housing types like bungalows, flats and businesses in order to gauge a true representation of users’ perspective on the services provided. This may lead to different perceptions which would inform the need to implement different recycling strategies. For example, the camp inhabited by 6 Regiment RLC is residence for nearly 300 single soldiers but unlike houses within the community, there are no arrangements for separation boxes which means all waste produced are mixed into general waste bins. The only recycling containers located around camp are for cardboard and paper.
To that end, perceptions of soldiers on available recycling options may differ to other housing types. This seems to be the same for other business type settings like A1 Feeds on North road, Dishforth.




Chapter 5 - Recommendations and Conclusion
A consideration of Public participation is a very important component in recycling programmes. A continuous rigorous engagement of residents through the life cycle of a programme starting from initiation through implementation and beyond is essential to measure key performance indicators and possible review where necessary. Engagement of the public in the planning process ensures the identification and incorporation of public needs and preferences in recycling programmes. Based on the findings and discussion of this study, the following policies and strategies are recommended to Harrogate Borough Council to increase its recycling rates in an effort to meet its 50% recycling vision by the government’s 2020 target and beyond.
5.1 Strategy for implementing a wheeled bin recycling system
The average size of wheeled bin used by local authorities is 240 litres in capacity. The current available system of 2 (55 litre) boxes and 2 (35 litre) bags within HBC adds up to 180, a 60 litre deficit which according to the survey is inadequate and a complicated configuration leading to rubbish getting blown away, and bags getting lost after recycling collection is complete. This is a regular occurrence among households leading to several complaints on social media. It is recommended that HBC implements a wheeled bin recycling service on a need basis especially for easily accessible properties like detached, semi-detached and terrace houses. It is appreciated that flats and apartments may still require boxes but this will have no effect on the current collection arrangements since collecting trucks are already fitted for wheeled bins as well as boxes. 
5.2 Implement a Food waste recycling strategy.
As at 2018, 39% of UK local authorities were providing food waste collection services to households (WRAP, 2019); Wales provides a 100% food waste collection service. A 2015 report to UK parliament stated that Anaerobic Digestion plants are operating at 50% capacity (Parliament.uk, 2017). It is also reported that food waste accounts for 40% of all waste sent to landfill sites from the hospitality industry. Potential benefits of a food waste recycling system include:
· Financial - A food waste collection service has financial benefits such as reduced tonnage cost of waste disposed to landfill sites, composting for fertilizers, energy recovery (anaerobic digestion), and ultimately statistics on the amount of food waste generated may give households and businesses a visible reminder of volumes being wasted and devise ways to reduce wastage
· Environmental – Removing excess food from general waste generated will ensure reduced methane produced which forms greenhouse effect on the environment. As mentioned from the financial perspective, energy recovery from food waste is a renewable process which reduces the pressure placed on fossil fuel energy supply. A realisation of how much food is wasted could also help society adopt sustainable means of consumption which is ultimately safe for the environment.
· Reputation – local authorities pride on being sustainable in their waste management strategies and a successful food waste management strategy is a reputational boost.
5.3 Conclusions
Results of data analysed in the previous chapter has made a good effort at answering the research question “to what extent does the current household recycling service in Dishforth Airfield satisfy resident’s needs?” Evidence from the review of literature in this study suggests that Local Authorities are the sole beneficiaries of a successfully implemented recycling strategy with resulting achievements in government and EU targets. The success of any such strategies however requires total support and buy-in from the residents who are ultimate users of the system. Adopting the methods of survey questionnaire and a complimenting structured observation, this study highlights the absolute necessity HBC to involve and heed to residents’ concerns in regards to recycling.  The study makes it evident in answering RQ 1.1 that residents have a positive attitude towards recycling and are eager and willing to do more. The suitability of receptacles and the configuration of available bin types presented in answering RQ 1.2 and RQ1.3 however seems to be the cause of frustration which at present has no solution in sight.
It is fair to say that changes cannot occur overnight, but the results of this study show that there are options that HBC can take to increase its recycling rates. Listening to residents and getting them involved is fundamental to the strategy. There is already a sense of community within Dishforth and the wider Harrogate district made evident by the social media posts and reliance on each other for information pertaining to recycling. Analysis of the introductory survey question in this study showed a large proportion of residents (64%) opting for the council to prioritise encouraging more recycling. However,  an equally substantial proportion (80%) confirmed to mixing recycle waste with general waste due to a lack of space in recycling boxes provided. The issue here do not seem to be with residents’ bad behaviour but the lack of facilities and service provided. Comments gathered in the survey and that obtained from social media posts portray dissatisfaction with the current provision of bags and boxes for recycling which supports the study’s data analysed in Chapter 4. Capitalising on the sense of community among residents in Dishforth and the wider community, attitudes towards recycling can be focused on sustainable living and environmental conservation within the various communities. The onus is on HBC to see the potential benefits of recycling investments and respond positively to residents in devising workable solutions that will help increase recycling rates and subsequently reflect in government targets which at present are abysmal within the district at 38.9% compared to neighbouring local authorities. This statistic points to the lack of residents’ satisfaction with the current system in place. In effect, more recyclables end up in general waste as observed in the research data which could otherwise be recycled.
Based on the results of this study, the way forward for the district as recommended above is to develop creative ways to involve residents of Dishforth and wider communities in recycling programmes.  In the long term, the council needs to match residents’ enthusiasm and motivation with education and awareness of better ways in achieving the common goal of a sustainable environment for local communities (Xu et al., 2017).
After careful analysis of strategies to solve local recycling hurdles, the study template could then be rolled out to other localities within the district to ensure a collective effort and harmony towards a sustainable local economy. Recycling of waste can be source of business for generating income, increasing energy from waste production and above all, an environmental awareness through an integrated recycling strategy (Luthra, 2017).
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Appendix 1 - Questionnaire - Residents’ perception of household waste recycling services in the Dishforth Airfield community.
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Appendix 2 Survey_Household Waste Responses- Google Forms
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	Appendix 3 - Observation on Household recycling collection
	
	
	

	Street Name
	Week #
	No. of Houses
	No. of Recycling out
	No. of Recycling boxes with items left post collection
	Observation
	% not collected
	Housing type

	Balk Top
	1
	26
	18
	0
	n/a
	0
	detached

	Whitley road
	1
	47
	40
	3
	overflow
	8
	terrace

	Hayford Road
	1
	48
	41
	5
	overflow
	12
	terrace

	Gazelle way
	1
	21
	18
	1
	mixed
	6
	terrace

	Lynx lane
	1
	18
	15
	1
	mixed
	7
	terrace

	The Square
	1
	6
	4
	0
	n/a
	0
	detached

	The Close
	1
	46
	40
	5
	overflow
	13
	terrace

	The Crescent
	1
	20
	15
	2
	mixed
	13
	terrace

	Boroughbridge road
	1
	5
	2
	0
	n/a
	0
	semi-detached

	North Hill
	1
	9
	6
	0
	n/a
	0
	semi-detached

	Green Lane
	1
	6
	4
	0
	n/a
	0
	semi-detached

	Total
	 
	252
	203
	17
	 
	8
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Balk Top
	2
	26
	18
	1
	mixed
	6
	detached

	Whitley road
	2
	47
	40
	4
	mixed
	10
	terrace

	Hayford Road
	2
	48
	41
	4
	mixed
	10
	terrace

	Gazelle way
	2
	21
	18
	1
	overflow
	6
	terrace

	Lynx lane
	2
	18
	15
	1
	overflow
	7
	terrace

	The Square
	2
	6
	4
	0
	n/a
	0
	detached

	The Close
	2
	46
	40
	4
	mixed
	10
	terrace

	The Crescent
	2
	20
	15
	1
	mixed
	7
	terrace

	Boroughbridge road
	2
	5
	3
	0
	n/a
	0
	semi-detached

	North Hill
	2
	9
	6
	0
	n/a
	0
	semi-detached

	Green Lane
	2
	6
	4
	0
	n/a
	0
	semi-detached

	Total
	 
	252
	204
	16
	 
	8
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Balk Top
	3
	26
	20
	2
	mixed
	10
	detached

	Whitley road
	3
	47
	41
	5
	overflow
	12
	terrace

	Hayford Road
	3
	48
	42
	4
	overflow
	10
	terrace

	Gazelle way
	3
	21
	17
	1
	overflow
	6
	terrace

	Lynx lane
	3
	18
	16
	1
	overflow
	6
	terrace

	The Square
	3
	6
	5
	0
	n/a
	0
	detached

	The Close
	3
	46
	42
	3
	overflow
	7
	terrace

	The Crescent
	3
	20
	16
	1
	overflow
	6
	terrace

	Boroughbridge road
	3
	5
	3
	0
	n/a
	0
	semi-detached

	North Hill
	3
	9
	7
	0
	n/a
	0
	semi-detached

	Green Lane
	3
	6
	3
	0
	n/a
	0
	semi-detached

	Total
	 
	252
	212
	17
	 
	8
	 

	 
	 
	 
	 
	 
	 
	 
	 

	Balk Top
	4
	26
	20
	2
	 
	10
	detached

	Whitley road
	4
	47
	35
	3
	overflow
	9
	terrace

	Hayford Road
	4
	48
	38
	2
	overflow
	5
	terrace

	Gazelle way
	4
	21
	17
	3
	overflow
	18
	terrace

	Lynx lane
	4
	18
	16
	3
	overflow
	19
	terrace

	The Square
	4
	6
	5
	0
	 
	0
	detached

	The Close
	4
	46
	39
	2
	overflow
	5
	terrace

	The Crescent
	4
	20
	16
	1
	overflow
	6
	terrace

	Boroughbridge road
	4
	5
	3
	0
	  n/a
	0
	semi-detached

	North Hill
	4
	9
	7
	0
	  n/a
	0
	semi-detached

	Green Lane
	4
	6
	3
	0
	  n/a
	0
	semi-detached

	Total
	 
	252
	199
	16
	 
	8
	 

	 
	 
	 
	 
	 
	 
	 
	 
















Appendix 4 - (Q2a-Q2g) Residents’ perception on Waste and Recycling priorities
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Appendix 5 - Correlation analysis
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Appendix 6 – Social Media posts of residents’ comments on recycling services
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Appendix 7 - Chi Square crosstab of Household size and food waste consideration
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Appendix 8 - Survey Report Percentages
	Survey Percentages - Residents’ perception of household waste recycling services in the Dishforth Airfield community.
	
	
	

	Main Question
	Selection Options
	Percentage
	
	
	
	

	Section 1. Waste and Recycling priorities 
	
	
	
	

	Q1. Which of the following do you think should be the Council's priorities? (up to two options could be chosen)
	Recover energy from waste
	24%
	
	
	
	

	
	Encourage more recycling
	64%
	
	
	
	

	
	Support the reuse of items so
they don't have to become waste
	29%
	
	
	
	

	
	 Support residents to reduce the amount of waste and recycling they produce
	40%
	
	
	
	

	
	
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Q.2 How strongly do the statements below re􀂧ect your attitudes and
opinions on recycling at home? (NB. Smartphone users should scroll left
to see remaining option)
	Recycling is easy
	13%
	14%
	28%
	23%
	21%

	
	I understand the benefits of
recycling
	57%
	30%
	9%
	3%
	1%

	
	Recycling is
important to
help the
environment
	68%
	15%
	14%
	2%
	1%

	
	I Find recycling fits into my
normal routine
	10%
	17%
	42%
	20%
	10%

	
	I would like to be able to recycle a
wider range of materials
	60%
	19%
	14%
	5%
	2%

	
	I understand the
recycling system
in Dishforth
	15%
	26%
	40%
	12%
	8%

	
	It is easy to buy
food and goods
with reduced or recyclable
packaging
	11%
	14%
	24%
	23%
	29%

	
	
	
	
	
	
	

	Q.3 Which of these statements best describes how you currently recycle at home? 
	I do not recycle
	6%
	
	
	
	

	
	I recycle one or two materials
	16%
	
	
	
	

	
	I recycle when I remember
	19%
	
	
	
	

	
	I recycle but only if it does not require too much additional effort
	21%
	
	
	
	

	
	I recycle all I can, even if it requires additional effort
	38%
	
	
	
	

	Section 2. Waste and Recycling Collections 
	 
	
	
	
	

	Q.4 Do you think that your recycling should be collected:
	Weekly
	35%
	
	
	
	

	
	Fortnightly (as it is)
	53%
	
	
	
	

	
	Monthly
	12%
	
	
	
	

	
	
	
	
	
	
	

	Q.5 The bins and boxes provided for all types of recycling are enough for my requirements 
	Strongly disagree
	48%
	
	
	
	

	
	Disagree
	16%
	
	
	
	

	
	Neutral
	16%
	
	
	
	

	
	Agree
	14%
	
	
	
	

	
	Strongly agree
	7%
	
	
	
	

	Section 3. Satisfaction Levels 
	 
	
	
	
	

	Q.6 Has there ever been an occasion where your recycling has not been collected due to a lack of space in the bin provided? 
	Yes
	71%
	
	
	
	

	
	No
	29%
	
	
	
	

	
	
	
	
	
	
	

	Q.7 In the past year, how many times have your recycling been left uncollected due to insufficient space in the bin provided?
	1-2 occasions
	23%
	
	
	
	

	
	3-5 occasions
	30%
	
	
	
	

	
	6 or more occasions
	26%
	
	
	
	

	
	Never
	21%
	
	
	
	

	
	
	
	
	
	
	

	Q. 8 In the past year, have you made any complaint to the Council for any inefficiencies in waste recycling services? 
	Yes
	35%
	
	
	
	

	
	No
	65%
	
	
	
	

	
	
	
	
	
	
	

	Q.9 If Yes to Q.8, how many times have this occurred?
	1-2
	15%
	
	
	
	

	
	2-5
	19%
	
	
	
	

	
	5+
	8%
	
	
	
	

	
	No response
	58%
	
	
	
	

	
	
	
	
	
	
	

	Q.10 How would you rate the response received for your complaint?
	Very Good
	5%
	
	
	
	

	
	Good
	8%
	
	
	
	

	
	Acceptable
	16%
	
	
	
	

	
	Poor
	17%
	
	
	
	

	
	Not applicable
	54%
	
	
	
	

	
	
	
	
	
	
	

	Q.11 Are you ever tempted to put recycle items in general waste due to the lack of space for recycling?
	Yes
	47%
	
	
	
	

	
	No
	20%
	
	
	
	

	
	Sometimes
	33%
	
	
	
	

	
	
	
	
	
	
	

	Q.12 If yes/sometimes to the above, how often has this occurred in the past year?
	1-2 occasions
	25%
	
	
	
	

	
	3-5 occasions
	28%
	
	
	
	

	
	6 or more occasions
	30%
	
	
	
	

	
	No response
	17%
	
	
	
	

	
	
	
	
	
	
	

	Q.13 Do you think that the size of your general waste bin is:
	About right
	68%
	
	
	
	

	
	Too small
	27%
	
	
	
	

	
	Too Large
	5%
	
	
	
	

	Section 4. Household Recycling Centres 
	 
	
	
	
	

	Q.14 Do you drive or have access to a car? 
	Yes
	66%
	
	
	
	

	
	No
	34%
	
	
	
	

	
	
	
	
	
	
	

	Q.15 How far do you currently have to travel to your nearest household recycling centre?
	0-5 miles
	14%
	
	
	
	

	
	6-10 miles
	63%
	
	
	
	

	
	11-15 miles
	16%
	
	
	
	

	
	15+ miles
	7%
	
	
	
	

	
	
	
	
	
	
	

	Q.16 How often do you have to visit the household recycling centre? 
	Never
	13%
	
	
	
	

	
	Weekly
	12%
	
	
	
	

	
	Monthly
	43%
	
	
	
	

	
	Quarterly
	33%
	
	
	
	

	Section 5. Additional Services 
	 
	
	
	
	

	Q.17 What percentage of your general waste would you consider as food waste? 
	Below 10
	20%
	
	
	
	

	
	10-20
	52%
	
	
	
	

	
	21-30
	17%
	
	
	
	

	
	31-40
	9%
	
	
	
	

	
	40+
	2%
	
	
	
	

	
	
	
	
	
	
	

	Q.18 How likely would you consider a separate food waste bin if provided? 
	Not likely
	17%
	
	
	
	

	
	Somewhat likely
	41%
	
	
	
	

	
	Very likely
	42%
	
	
	
	

	
	
	
	
	
	
	

	Q.19 What frequency of collection would you suggest for such food waste?
	Weekly
	77%
	
	
	
	

	
	Fortnightly
	17%
	
	
	
	

	
	Other
	5%
	
	
	
	

	
	
	
	
	
	
	

	Q20 What is your Gender? 
	Female
	68%
	
	
	
	

	
	Male
	32%
	
	
	
	

	Section 5. About You - This is only to capture demographics and not to identify you.
	 
	 
	
	
	

	Q.21 What is your age range?
	18-24
	11%
	
	
	
	

	
	25-34
	40%
	
	
	
	

	
	35-44
	29%
	
	
	
	

	
	45-54
	13%
	
	
	
	

	
	55+
	7%
	
	
	
	

	
	
	
	
	
	
	

	Q.22 What is the size of your household?
	1-2
	27%
	
	
	
	

	
	3-4
	54%
	
	
	
	

	
	5+
	19%
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| still have someone black box and a blue
bucket that gotten over too me and who
knew w what else in the bushes

»n

itts getting ridiculous now! @ xx

Yes | know how you feel. ©

We've been away a few days got back
last night to someone’s full rubbish bag
over our front lawn... nappies aerosols
etc.. to say | was annoyed is an
understatement xx
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Its ajoke Im worried for my car cause
&heres glass bottles flying around x

I've just been out and picked up 2 black
bin liners worth of rubbish and there is
still loads that needs collected but | lost
the will in this wind &

»

. Lol you should see my fence !
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. PS. IF PEOPLE DO COLLECT THEIR BINS
FROM MY HOUSE CAN YOU PLEASE
PICK UP THE RUBBISH AS MY
HUSBAND IS TIRED OF CLEANING UP
ALL THE RUBBISH WE GET AT OUR
FENCE. | FEEL THAT IT ISN'T MY
RUBBISH TO CLEAN AND IT MAKES OUR
GARDEN LOOK NASTY!!!! MANY
THANKS NICOLE JONES

* .
o . Sorry“l didn't read

the full story before tagging you!! xx

”(‘s okay chick, thank yo..

I think half of that is mine Nicole when
I'm home I'll get the black bags out sorry
X

&

' It's so silly the way the council have

these boxes | used to have recycle bins
at my old quarter x

(©) Writea comment ©
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| came back earlier and all the plastic
boxes and blue bags were all over
because of the wind. | picked up a load
and put the blue bags under the boxes.

were upright but our bag is missing - |
checked the park but there's nothing
there. Shall have to phone the council
and see if | can get another one..

' Where do you live? I saw a few blue bags

down by me in one of the gardens whose
fence had blown over x

k] e

Lynx
*

My bag went walkies to s if you find a
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If anybodies boxes have blown away; | have loads
of boxes in my yard plus the recycling rubbish as
well. It is all next to my fence! So if missing boxes

please come collect.
Many Thanks

ey

oY Like (9 comment

era\ly have half of whitley rd recycling

in my front garden.

Lol you should see my fence !

E 4

g
Its a joke. Im worried for my car cause
theres glass bottles flying around x
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Hello,

If anybodies boxes have blown away; | have loads
of boxes in my yard plus the recycling rubbish as
well. It is all next to my fence! So if missing boxes
please come collect.

Many Thanks

Nicole Jones
oY Like (D comment
o1
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| literally have half of whitley rd recycling

in my front garden.

“ Lol you should see my fence !

. Its a joke. Im worried for my car cause
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+ Thirsk, North Yorkshire

getting quite annoyed now!

nearly everday me or my husband are out picking
up the rubbish that has be blown on to our lawn! it
is now ending up in our back garden aswell due to
the high winds we have been having lately.

can i please ask people to secure their rubbish &
recycling in their sheds like they are supposed to
be used for!

have some respect for other peoples property &
the community!! &

Write a comment...

1] ©] <
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€ Replies

R
In fairness | put out loads of cardboard
(never use that stupid blue bag) and the
bin men to take it. | just can't understand
why this council doesn't have recycling
wheelie bins. Council tax in Leeds is £70
per month and they have everything a
council can offer and no bloody pot
holes in the roads either!!

W ke Reply O:

. | agree that recycling wheelie bins

would be good as the current
system is great unless its wet and
windy! x

i Like Reply

©) Writeareply.. ) ©

I o <




image72.jpeg
Bins, recycling etc are a matter for HBC,
or even NY council. Our rep is on all of
them, so he could talk amongst himself
if not sure how to actively do something
for our town and the people who vote
him in for all sorts.

=g ©

Our household recycling waste is greater
than our general waste, and when all we
have is small black boxes and blue bags,
it's not enough. Also, whilst it's waiting to
be collected it blows all over the place.
We do need proper recycling in whatever
form. We have the space for another bin,
but | appreciate that not everyone does,
and that streets full of bins are unsightly,
and a hazard for pedest...

o ©

Yes | don't mind paying. Either way the
facilities for recycling here are terrible.

(4]
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Disgraceful | would expect less people
will recycle following this a complete
backward step for the environment

v ©

Especially as every time | have been it's
been full to the brim. There is clearly a
need for this.

i (<]

The recycling around here is a joke!!

-

Alicia Turner
This is ridiculous! @ & ©
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shared apostto  ***
the group: Boroughbridge Babble.

6Janat1819 @

Closing day tomorrow, don't forget to “tick” ( at
the end or your response won't count. If you care
about domestic recycling in Boroughbridge, please
complete this survey. I've commented that leaving
the black boxes at collection points let everything
blow away. There i a possibility that we could
have different containers, but less frequent
collections?

Harrogate Borough Council
4Janat17:30-@

We want to know what you think about the
current waste and recycling service so that we
can ensure you're receiving the service you
expect and can make any improvements
moving forward.

To complete the short survey @, simply visit:
http://bit.ly/2C98DTC (be quick, the closing
date is Monday) %

Please share!

©) Write a comment @ ©

1 (©) <
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Crosstabs

Case Processing Summary

Cases
valid Missing Total
N Perent N Peent N Percent
22, Size of Household 73 1000% 0 oo% 73 1000%
18: Cansideration for FW
Bins
22: Size of Household * 18: Consideration for FW Bins
Crosstabulation
Count
18: Consideration far FW Bins
Somewhat
Mot lkely kel Verylikely Total
22.5ize of Housshald_1-2 T T 0 5
35 1 1 3 9
5 1 8 2 2
Total 2 n b2 173
Chi-Square Tests
Asymplotic
Significance
Value df (2-sided)
Pearson Chi-Square 33.005° 4 000
Likelinood Rafio 31655 4 000
Uinzarby-Linar 27212 1 000
Assaciation
N of Valid Cases 173

a.0.calls (0.0%) have expected countless than 5. The
minimum expected countis 555
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More and more people
in our district are recycling
Do you know what to put

in your black boxes and
blue bags?

(YHarrogate district recycles
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ENGLAND SCOTLAND WALES NI UK

2010 41.2% 32.5% 44.0% 37.8% 40.4%
2011 43.3% 37.1% 49.0% 40.0% 42.9%
2012 44.1% 38.2% 52.1% 40.7% 43.9%
2013 44.2% 39.6% 52.5% 41.5% 44.1%
2014 44.8% 41.0% 54.8% 42.5% 44.9%
2015 43.9% 42.0% 55.5% 42.0% 44.2%

2016 44.2% 42.8% 56.7% 43.0% 44.6%
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12 Waste from Households: Waste streams (Figures 1 to 4)

Figure 1:  Waste composition: waste stream proportions as a percent of
total ‘waste from households’ 2013-2017, England

1 15 1 2% )
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Notes

Rosidual wasto includes residual waste from households’ regular collectons (black bags), bulky waste,
resicual from civic amenity cenres and rejects from recyciing. It excludes waste diverted for recycling
from residual waste.

Dry rocycling incudes paper and card, glass, plastic, waste electical and electronic equipment
(WEEE), scrap metals inciucing those reclaimed from incinerator bottom ash as wellas other materials
Othor organics includes green garden waste, mied garden and 100d waste, wood for composting and
other compostable waste.
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Fig.5:  More recyclables than residual waste in 2015 - Household waste
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The interrelationship between the buildingblocks of research (Grix 2004: 66)
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Statistics

21: Age
N vaiid 73
Missing [
Mean 264
Median 254
Mode 2
Std. Deviation 1061
a Calculated from grouped data
Cumulative
Frequency _Percent _ Valid Percent __Percent
Valid  18.24 19 110 110 110
2534 0 405 05 514
3544 50 289 29 803
4554 2 127 127 931
55+ 12 69 69 1000
Total 1731000 1000
Statistics
20: Gender
N Valid 73
Missing [
Mean 68
Median 68°
Mode. 1
Std Deviation 457
a_ Calculated from grouped data.
Cumulative
Frequency _ Percent _Valid Percent Percent
Valid  Male 55 318 318 318
Female 118 682 682 1000
Total 173 100.0 100.0
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Q.4 Do you think that your recycling should be collected:

173 responses

@ Weekly

@ Fortnightly (as it is)

® Montnly

@ every day

@ WeeKly if the boxes cannot be
changed to wheelie bins

@ every other day

® twice a week

® every three days

@ weekly if boxes, but fortnightly if we.
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Q.5 The bins and boxes provided for all types of recycling are enough for
my requirements

173 responses

@ strongly disagree
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@ Agree

@ strongly agree
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Cumulative

Frequency _ Percent _Valid Percent Percent

Valid 12 occasions 0 231 231 231
35 occasions 52 301 301 532
6 or more occasions “ 254 254 786
Never 37 214 214 1000
Total 173 1000 1000
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Group Statistics

8: Complaintsto Council N Mean Std. Deviation Sto. Ermor Mean
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Leyenels Test for
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One-Sample Statistics

One-Sample Test
Test Value =3
95% Confidence Interval of the Difference
t of Sig. (2-ailed) Mean Difference Lower Upper
2a:Easy 2460 72 015 243 05 44
2b: Benefits of recycling 20835 72 000 1382 151 125
2c Importantto Environment 22036 72 000 1474 161 134
24 Fits info normal Routine: 140 72 889 012 -15 a7
2e:Range of Materials 7519 72 000 1324 147 17
2f: Recycle. Systemin Dishfor 3730 72 000 -308 -41 14
2g: Reduced Packaging 452 172 000 457 26 66
N Mean Sta. Deviation Sto. Ermor Mean
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2b: Benefits of recycling 73 162 872 086

2c Importantto Environment 73 153 880 067

24 Fits info normal Routine: 73 301 1.089 083

2e:Range of Materials 73 168 994 076

2f: Recycle_System in Dishforth 73 269 1.080 082

2g: Reduced Packaging 73 346 1327 01
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20: Gender * 2d: Fits into normal Routine Crosstabulation

24:Fits info normal Routine

Strongly Stmaly
Agree  Agree | Neutral  Disagree  Disagree Total

20:Gender Male  Count ) 8 23 12 3 55
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Female Count ) 2 51 2 14 118
9% within 20: Gender 76%  186%  432%  18.6% 119%  100.0%
Total Count 18 30 74 34 7 73
9% within 20: Gender 104%  173%  428%  197% 08%  100.0%
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Group Statistics

20: Gender N Mean Sta. Deviation Sto. Ermor Mean
24 Fits info normal Routine: Male 55 285 1113 150
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Correlations

22 Size of
Household 21 Age

22 Size ofHousehold Pearson Correlation 1 295

Sig. (2+ailed) 000

N 173 173
21: Age Pearson Correlation 295 1
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N 173 173

*_Correlation is significant at the 0.01 level (2-tailed).
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Residents’ perception of household
waste recycling services in the
Dishforth Airfield community.
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