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Abstract
For years businesses has worked for the linear approach now with issues as climate change becoming more apparent in today’s knowledge there is the need to move to a circular economy to protect the earth and its resources for future generations. Electronic waste is becoming a major issue within the UK. Society is using electronic products every day for personal use, studying or work. Once these items come to their end of life they should be disposed of in the correct manner or recycled and re-purposed. A large amount of this waste tends to be sent to third world countries dramatically effecting the environment and community. This study will investigate what e-waste is, why it is important to recycle e-waste, the benefits of recycling, why/how it is sent to these developing countries, and its effects on human health as well as the environment. New alternative approaches will be learnt on how to recycle/re-use these items with inspiration from countries and individuals. A questionnaire will be conducted concerning e-waste and recycling to find society’s behaviour and perceptions, these results will then be analysed leading to three recommendations that the UK could implement to create opportunity.
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Chapter 1: Preface
1.0 Introduction
This chapter is dedicated to forming an understanding/provide context to the dissertation title for the reader as well as a brief introduction to electronic waste and the circular economy.
Since the rise of electronic devices being used within our day to day lives the problem has now arisen on how these products are being recycled, re-used, or wasted.
This dissertation aims to understand what e-waste is, the importance of recycling e-waste, why e-waste is sent to third world countries to be recycled and re-used, and to find out whether there are any processes/schemes to develop an alternative approach to recycle e-waste within the UK rather than exporting it to developing countries.
Life is changing from a linear economy to a circular one and it is a must that structure is put into place to support this move to preserve the worlds resources for future generations by doing so we would not be polluting other countries with our E-Waste. The current ideology is that once our E-Waste leaves the UK ‘it is not our problem anymore’ but it should be. This is our waste so why are we not doing anything to dispose/re-use it efficiently rather than dumping it on other countries.
This field of research is important as studying for a BA in Business and Management, with a core aspect of the course being dedicated to sustainability, has helped the principal researcher to gain skills and a new outlook towards unsustainable issues. Keeping this in mind it has exposed the ever-growing issue concerning electronic waste within the UK. By honing these developed skills and conducting a thorough investigation into this matter there is chance to develop several suggestions which could benefit the UK by stopping the exportation of waste to developing countries and creating opportunity.
1.1 Purpose of Research
The purpose of this research project is to develop strategies/recommendations that could be created and utilised within the UK to stop the exportation of electronic waste to third world countries. To do so the principal researcher will discover whether the public within the UK understand what E-Waste is and how to recycle it. Furthering on from this investigation will be conducted to find why E-Waste is being sent to third world countries, how it effects the communities/environment, and whether there are already new inspiring approaches being used in other countries that the UK could learn from.
Up to now very little research has been carried out concerning electronic waste and electronic recycling and its exportation to third world countries therefore its limited knowledge proves it is important to bring this issue forward to raise awareness.
1.2 Research Questions
Desire for this independent project will surround the completion to the following questions
1. Are people within the UK aware of what E-Waste is? 
2. Do they know the avenues of how to recycle E-Waste?
3. Does the UK population believe E-Waste recycling is important?
4. How and why is the UKs E-Waste sent to third world countries?
5. How is E-Waste effecting the communities and environment of third world countries?
6. Are there alternative approaches already being applied by other countries and can one be formulated to recycle/re-use E-Waste within the UK instead of third world countries?
These research questions, with the evidence gathered from the literature review will be answered within the conclusion.
1.3 An Overview of the Dissertation Structure
The literature review will be a key element of the study, divided into several sections focused on discovering a comprehensive understanding of the projects title, this includes establishing what a linear economy is, and why it is important to make the move to a circular economy. Recycling and Re-use systems used within the UK and the populations behaviour and perceptions when it comes to E-waste and their recycling methods. To find information regarding why this waste is being sent to third world countries and the environment/community it effects when done so. The literature review will end with a brief overview of why climate change is pushing these approaches as well as legislation and alternative approaches used by other countries. This will give the dissertation direction to the methodology; it will undergo a quantitative method of research by use of a questionnaire to gain knowledge of how the general population feels about recycling and E-waste recycling. The data found will be analysed and discussed thoroughly leading to a summary of all components, bringing answers to the research questions, and providing recommendations that could be enforced to tackle these concerns brought forward by the principal researcher.
1.4 Research Aims and Objectives
The aim of this independent project is to develop a great understanding of E-waste, recycling, and its importance. To discover reasons as to why this waste is sent to third world countries and upon discovery design new alternative approaches to deal with the electronic waste within the UK with influence from other countries already established systems.
Objective 1 – To critically analysis current academic literature concerning the dissertation title to develop and show a deep understanding of E-waste, recycling, and the involvement of exportation of electronic waste to third world countries.
Object 2 – To scrutinise strategies to find the appropriate method to find relevant data concerning the project title.
Object 3 – To analysis the evidence found from the research method with use of data visualisation and discussion.
Object 4 – To summarise all findings through discussion answering the research questions.
Objective 5 – To make recommendations to support and maintain recycling/re-using e-waste within the UK stopping exportation to third world countries, to create opportunities with the UK.



Chapter 2: Literature Review
This chapter will address objective 1.
2.0 Introduction
It was the third industrial revolution that saw the launch of technology in the latter of the 20th century (Okin, 2005). 1945 the Eniac was born, the first general purpose electronic computer (Swaine, 2022., The National Museum of Computing, 2022). 1973 was when the first portable cellular device was developed by Motorola, this is when digital devices started to get into the hands of the public (Motorola, 2022).
The business economy for many previous years worked under the ideology of a linear approach this was take, make, use, dispose. Raw materials would be collected to develop a product and when this product came to its end life it would be disposed into general waste i.e., landfill. Overtime this process was shown to be unsustainable as it would quickly consume the earth’s resources as well as negatively impacting the environment (IGI Global, 2022).
1970 America, Gary Anderson designed the three-arrow logo as we know globally today as the recycling symbol. This was the start of the recycling revolution, in the UK it started to materialise at the beginning of the 20th century. It accelerated when demand for books in the 1900’s was high and saw book auctions taking place for the sole purpose of recycling the book fibres into new paper to meet the need (ProSkips, 2021).
After brief insight as to how electronics and recycling came into existence it can now lead onto the purpose of this study concerning the waste and recycling of electronics, Harrabin (2020) reported that households and businesses produced 1.45 million tonnes of electronic waste each year. This statement is supported by Virogreen (2022) that found 1.5 million tonnes within the UK are wasted with as little as 17% recycled. From a 2-year gap is can be seen that more work must be done within this industry to concur the ever-growing problem as it is the fastest growing waste stream.  
2.1 Ellen MacArthur Foundation (Moving from a linear to circular economy)
Founded in 2010 the Ellen MacArthur Foundation was established to tackle climate change, waste, and pollution, to re-think how things are used and disposed. The idea was developed from the inspiration of the circular economy concept. The design was driven by three principles; “eliminate waste and pollution, circulate products and materials (at their highest value)” and “regenerate nature” (Ellen MacArthur Foundation, 2022). 
Depicted in the figure below is Ellen MacArthur’s model for the circular economy it shows the linear approach down the middle with landfill being the last possible choice for disposal. Just before landfill is the energy recovery option this is a process to create energy through waste this would be done just before the remaining waste goes to landfill. The right-hand side shown in blue demonstrates with arrows the circular motion of how products can be maintained, re-used, refurbished, or recycled before even thinking of disposal. The left-hand side in green with arrows shows how even biological materials need to be cared for in the same way to conserve the earth’s resources. Following this design is the best way to adhere to the circular economy.[image: ]
Figure 1 - Ellen MacArthur's Circular Economy Diagram (Maurtis, 2015)
2.2 Climate Change
Climate change relates to weather and temperature taking long-term changes impacting the earth’s wellbeing. Sometimes these occurrences can be natural but human action since the 1800’s has been the driving force effecting this, roughly starting from the industrial revolution and rise in using the earth’s resources and accumulation of waste and its disposal. Main factors that cause climate change are the burning of fossil fuels (coal, gas, oil) which introduce greenhouse gas emissions into the atmosphere (carbon dioxide, methane). In turn these emissions get trapped beneath the earths o-zone layer driving up the temperature and effect weather patterns. Landfill is one of the main emitters for methane. Earth is 1.1°C warmer since the 1800’s and on record 2011-2020 is the warmest decade and emissions are continuing to rise. Climate change ramifications include deterioration of biodiversity, forceful droughts, disastrous storms, flooding (more frequent tsunamis/bigger ones), serious fires (the wildfires of Australia as example), ice caps melting, rising sea levels (communities have had to relocate from their homeland), flooding, and water scarcity (United Nations, 2022).
Climate change is relevant and mentioned briefly in the study as it has helped drive the need to look towards more sustainable activities like re-use and recycling to salvage and protect the remaining virgin resources for future generations as well as preventing the fast-growing effects of climate change. It has brought forward the need of a circular economy. Countries like South Korea, Japan and China have joined the Net Zero Club which aim at diminishing greenhouse gases altogether. This action could not be achieved without the maintain, re-use, recycle ideology (Ishii, 2022., Net Zero Club, 2022).
2.3 What is E-Waste and what components can be recycled?
E-Waste is any type of product that includes electrical components that have come to their end of life. The products that tend to be classed as electronic are ones generally with a cable or battery. A list of electrical units (most but not all) are televisions, computers, mobile phones, batteries, cables, power tools, children’s toys, kitchen appliances, washing machines, dishwashers, vacuum cleaners, irons, clocks, pocket calculators, radios, camcorders, musical instruments, game consoles, analysers, cardiology equipment, smoke detectors, thermostats, hot drink/money dispensers (Health and Safety Executive, 2022., Lotsof, 2022., Recycle Your Electricals, 2022). Some may be surprised as to the number of electrical products and their components which can be recycled.
CRT tube monitor – 95% Glass, 2% Ferrous metal
Monitor case/base – 98% Plastic, 2% Ferrous metal
Degaussing wire – 95% Copper wire, 5% PVC plastic pipe
Monitor yoke – 75% Copper, 10% Ferrous metal
Monitor circuit board – 90% Fibreglass or plastic, 5% non-ferrous metals, 5% other recyclable materials like diodes
Computer case – 90% Steel, 10% ABS or resin plastic
Hard drives – 80% Aluminium, 15% Steel, 5% Circuit board
Heat sink – 95% Aluminium, 4% Polypropylene plastic, 1% Mixed metal
Power supply unit – 85% Steel case, 15% Printed circuit board
(Think E-Waste, 2016).
2.4 Re-using and Recycling E-Waste
Re-using
There are various methods to keep electronics in use if the product is still in working condition. Personally selling, although time consuming can reap benefits in way of easy cash. Sites that can help to sell are eBay, Facebook Marketplace, Gazelle, EcoATM. On the other hand, if selling isn’t the right option they can be traded in; Amazon, Apple and Best Buy, Music Magpie have dedicated programmes which can result in cash or gift cards for the company to which it was traded. Or sites like Gumtree and Freegle can be used to trade goods, this like selling can also be time consuming. If gaining some money is not a concern then the product can be donated to organisations like Computers with Causes (the product would be used within the organisation or given to someone in need), World Computer Exchange (computers are given to teens in third world countries), Secure the Call (provides emergency call only mobile phones to the elderly) British Heart Foundation Restart programme (computers/laptops are donated to those in need, games and game consoles are donated to hospitals) (Hello Tech, 2020., The Restart Project, 2022).
Recycling
Now if the electronic product is broken and cannot be repaired it is time to get the unit recycled. This can be achieved through local councils, tips (sometimes have a small recycling plant attached), recycling centres, supermarkets (some tend to have a place to recycle batteries) and electronic waste companies. Once these companies retrieve the product it is up to them to have the system framework to recycle the wasted product into a new one.
As there are so many different electrical products thus resulting in millions of electrical component types there are very many ways in which these products are recycled.
One example which will be provided is the recycling steps of a fridge.
1. Mixture of oil and gasses are manually extracted from the cooling circuits.
2. With a self-contained environment the product is shredded. The environment automatically monitors temperature and gas levels with the built-in system.
3. Insulation foam is ground into a powder within a controlled temperature with remaining ozone-depleting gases being released.
4. Recovered gases are cooled with liquid nitrogen to prevent explosions and control oxygen levels.
5. These gases are then destroyed following government standards and are done by a specialist.
6. Resulting in the recovery of products being plastic, steel, aluminium. Through processes like magnets, light re-fraction, and eddy current separation (Recycle More, 2022).
By following any of these re-using or recycling options it would adhere to the Ellen MacArthur’s diagram of a circular economy.
2.5 Benefits of Recycling E-Waste
1. Protects the environment
· Reduces mining of the earth’s resources
· Provides environmentally friendly source of resources for manufacturers
· Prevents waste going into landfills
· Protects water from toxic waste
· Saves energy and land
· Reduces pollution in the air
· Promotes purity in agricultural soil
· Reduces environmental health hazards
· Benefits fisheries resources
· Increases availability of more resources in recycling (CJDE-Cycling, 2020).
2. Reduces business cost
· Reduces waste disposal costs
· Helps to avoid penalties
· Government incentives are designed to boost recycling
· Improves the organisations reputation (Abrition, 2021).
3. Supports non-renewable recycling
4. Shows eco-friendly credentials
5. E-waste is easy to recycle
· As stated in 2.3 Re-using and Recycling E-Waste (Chapter 1) there are several avenues that can be taken to re-use of recycle e-waste, yes, some research may need to be done prior but it’s not that exhausting.
(Eco Cycle, 2019).
2.6 Why is E-Waste sent to third world countries?
1. It can be sold for profit
· This heading is self-explanatory, if waste can be sold that otherwise would be destroyed it’s an easily accomplished route to take.
2. Cheap to export
· The introduction of the landfill tax 1996 meant it was cheaper to export than dispose in landfill, doing so also brings in money for the UK (MK Group, 2014).
· Developing countries tend not to have proper legislation or policy surrounding e-waste labour or disposal (Kaniselvan, 2022).
3. The UK doesn’t have the means to recycle the waste
· There are so many different components to recycle it is near impossible for the UK to recycle every single part, therefore a lot of the e-waste is exported. This fact means that the UK should put more effort into developing frameworks/programmes to concur this issue.
4. UK is generating too much e-waste
· The UK is the second highest producer of e-waste per person in the world. Norway is the first according to the Green Alliance PwC Report (Peake, Cripps, Booker, 2020). Generating this much waste makes it near impossible to recycle/re-use all of it within the UK especially to the fact the UK does not have all the necessary processes to recycle e-waste.
5. Some shipping is done illegally
· A 3-year investigation conducted by the UK Environment Agency found up to 30 criminal gangs shipped e-waste to Africa, Asia, and the Far East alongside this investigation another 2-year one was conducted which found UK based waste companies as well as certain individuals acting alone were profiting majorly from exportation of e-waste rather than recycling (Roper, 2011).
(ERI, 2017., Langley, 2019., Research Matic, 2022).
2.7 Procedure used to send E-Waste to third world countries
1. Legal Shipping
The right to ship e-waste is controlled through government applications (GOV.UK, 2022).
2. Illegal Shipping 
Through criminal gangs or individuals. This could be by boat with shipping containers or even concealed within used vehicles (Kuehr, Onianwa, 2019).
2.8 Effects E-Waste has on the environment and communities in third world countries
Because of poor legislation surrounding e-waste in developing countries the norm is that it ends up within landfills. E-waste is not meant to be disposed of this way therefore issues develop which are stated below.
1. Toxicants 
· Toxic heavy metals like lead, mercury, cadmium, beryllium, lithium, nickel, gold
· PVC plastics
· Hazardous chemicals like brominated flame retardants
· Polycyclic aromatic hydrocarbons
2. Pollution
· From fires
· Leakage into the ground
· Leakage into the water
· Pollutants can end up in products sent back to the UK
Exposure to these toxicants/pollutants can be indirect or direct resulting in raised mutations, lead levels within the human system, congenital malformations, lowered lung function/cancer, abnormal thyroid functionality, damaged immune/nervous systems, chronic beryllium disease, neurobehavioral disturbances, reproductive issues, interference with regulatory hormones, still/premature births, spontaneous abortions, and lower weight/length in birth. DNA damage, kidney damage, weakened muscles, skin ailments, prevents brain development in children, deficit/hyperactivity disorders gain increased attention rates, cadmium accumulations on the liver and kidney, inflammation and oxidative stress, endocrine system disruption, and lowered language/cognitive scores.
(All Green Recycling, 2022., Kaniselvan, 2022., Ranganathan, 2014., Stubbs, 2019., World Health Organisation, 2021., Yong, 2022).
2.9 Statistics
A study conducted by the Environmental Science and Technology Journal found that around 23% of electronic waste is sent to third world countries, with the guardian (2019) reporting that the EU was illegally shipping 352,474 metric tonnes of e-waste each year and the UK was the worst contributor (ERI, 2017).
Global e-waste that was generated in 2014 was 44.4 metric tonnes / 6.4kg per capita. Global e-waste generated in 2019 was 53.6mt / 7.3kg per capita with 12mt being generated by the EU. 9.3mt (17.4%) of e-waste was documented and recycled correctly whilst 44.3mt (82.6%) was not documented. 43.7mt was either dumped, traded, unknown or recycled in an unsustainable way and 0.6mt disposed into general waste. 2021 shows a prediction of 57.4mt of e-waste with this increasing as 2030 shows a predicted amount of 74.7mt / 9kg per capita of e-waste. These statistics show a 21% jump in e-waste since 2014 (Balde, Wang, Kuehr, Huisman, 2014., Balde, Forti, Gray, Kuehr, Stegmann, 2017., Forti, Balde, Kuehr, Bel, 2020., WEEE Forum, 2022).
2.10 Legislation
2014 61 countries had a national legislation, policy, or regulation for e-waste (44% of population), 2017 saw 67 countries (66% of population) and 2019 saw 78 countries (71% of population) (United Nations. In a 5-year gap legislation grew globally by 27% displaying that proper structure for e-waste disposal is becoming more serious (Balde et al, 2014., Balde et al, 2017., Forti et al, 2020).
2.11 Alternative approaches being used to recycle E-Waste
Sweden – Recycling Mall
They have a strategy which is supported by the liberal part, centre party and overall government. Working in unison can yield the best results. Sweden aims to develop products with a long-life span. Create these units with toxin free recycled resources. Encourage the growth of circular organisations. Improve word for consumers to make more economic decisions. Design policy to enhance the demand for circular services and products rather than linear. Popularize deeper research into innovative recycling procedures (Government Offices of Sweden, 2020).
Sweden has begun to achieve this by introducing the first recycling mall in 2015 this two-storey compound homes 14 shops with goods available like clothes, DIY tools, furniture, toys, ornaments and more. The shopping centre is located directly next to the local recycling station which gives the departments an environmentally friendly source of resources that the shop owners can either upcycle or make completely into a new product. Located within the mall a deposit container is available for visitors to donate reusable electronics, decorative products, toys, furniture, and clothes to re-use/recycle as well as accommodates a design school to enhance the consumer education on environmentally friendly circular goods (Daily Scandinavian, 2019., BBC, 2019).
America - Isidore
A recycling facility named Isidore is a social enterprise electronics recycling company their aim is to recycle and raise awareness of e-waste impacts, show the benefits of recycling, give advice on how to do so, as well as hiring people straight from prison who otherwise may struggle to find a job. In 2015 they joined Homeboy Industries, a re-entry/gang rehabilitation programme to encourage more ex-prisoners to work with them. They deconstruct computers removing any valuable components which are then sent to smelters for a price (Deals, 2017., Isisdore, 2022).
This is a new kind of company which is following the circular approach especially when it comes to the rehabilitation of prisoners. They create second chances for trash as well as second chances for ex-convicts bringing them back into the economy of work whilst educating them at the same time. Kopt and Couloute (2018) found that an estimated 1,350,000 nationwide ex-prisoners were unemployed (27% of 5 million) when the national unemployment rate is just 4%. Prisoners tend to lead a linear life, once they are convicted their reputation is tarnished and no company wants to employ them, Isidore is helping these people back into work adhering to a circular life.
Individuals – Art and Design
Another way is when individuals are innovative and creative when it comes to e-waste re-use/recycling by creating it into art. Fossilss (2022) is home to Indian artist Haribaabu Naatesan who said “Whenever I see scrap materials, I see a soul waiting to come to life” 1999 he started to use mother boards, spindles, pipes, motorcycle exhaust mufflers, hooks and more to create unique pieces of art for everyone to enjoy and in 2009 opened his own studio dedicated to his work (Linked In, 2022). Other artists that have followed this approach are Shen Bolun with the piece ‘Tongtian’ made from mobile phones in Beijing 2019 as a collaboration with Greenpeace to raise awareness. Eliza Walter founded Lylies in 2017 which salvages e-waste from discarded technological products to make wearable jewellery (Computer Aid, 2022). This method of using E-Waste as art/jewellery has shown that it doesn’t necessarily need to be a country that starts the shift of becoming circular but innovative individuals with inspiring ideas.
2.12 Literature Review Summary
This chapter has helped the reader to gain knowledge of what moving to a circular economy from a linear economy consists of by investigating the Ellen Mac Arthur Foundation and how climate change have pushed this approach. Its defined e-waste and what components can be recycled, the benefits and how to re-use/recycle e-waste as well as nation wide statistics of e-waste including legislation/law. Its discovered how and why e-waste is sent to developing countries, the effects it has on communities and the environment thus ending in exposure to three alternative methods that can be introduced to recycle/re-use e-waste, answering objective 1.


Chapter 3: Methodology
3.0 Introduction
This chapter is subdivided into 6 categories to answer objective 2. Methodology is the term used when investigating and choosing methods for use within a study. The approaches chosen will best suit the dissertation title. The reason for methodology is to act as guideline to how the research will be carried out to develop a strong approach. It helps to decide to improve the process of research (Igwenagu, 2016).
3.1 Strategies
The first strategy used in this project was to critically analysis academic literature in the literature review. This helped to discover reliable/relevant and creditable information through use of websites, journals, books, blogs, and videos to understand the dissertation title. Nevertheless, due to the nature of this dissertation another method should be administered to support the evidence found further as research found from just the principal researcher could be inaccurate or not trustworthy. 
The second strategy to acquire data could use methods which are either quantitative or qualitative these adhere to a mono method (Saunders, 2012). Quantitative research is the method to obtain and evaluate data which is numerical whereas the qualitative approach collects and analyses evidence which is non-numerical, meaning text, video, or audio. An example of qualitative is an interview (Bhandari, 2021).
A questionnaire has been chosen to support the research project, this will help to identify the UKs population’ habits in relation to recycling and their knowledge of electronic waste and the avenues available for disposal. A questionnaire is a quantitative research instrument that consists of chosen number of questions by the creator. Its purpose is to collect numerical data/information from participants. They can be accomplished through online services, telephone or face-to-face (McLeod, 2018). 
The questionnaire will be developed with both open and close-ended questions. Open-ended questions allow the contributor to customise their answer by writing freely whereas a close-ended question only allows the participant to select an answer from a narrowed range, this could be multiple choice or a check box selection (Indeed, 2021).
A qualitative method of interviewing could have been used to support findings further as they tend to be more flexible and provide a deeper insight into peoples behaviours, experiences, and perceptions but due to personal issues the principal researcher developed over the course period there was not enough time left to gather interviewees. However due to the survey using open-ended questions this has brought a small amount of qualitative data forward to be analysed (Tenny, Brannan, Brannan, Sharts-Hopko, 2021).
3.2 Time Horizons
Cross-sectional research gathers information/data to be analysed from a pool of participants “at a single point in time” a short duration where variables don’t change (Wang, Cheng, 2020). Whereas longitudinal would need months of data collection as it’s a long-time duration research method which is not plausible for this study. A cross-sectional method is cheaper when compared to longitudinal. Longitudinal examines same sample groups though cross sectional looks at various sample groups (Indeed, 2021).
3.3 Techniques and Procedures
Survey Design
The questionnaire will be developed using software provided in Google Forms. This software has been chosen as the service is free, its simple controls create ease for the user, forms can be created quickly, and participants can contribute easily through the shared link provided by the principal researcher (Edelmayer, 2020). It is essential to provide a combination of open-ended and close-ended questions. Open-ended questions allow participants to respond spontaneously/openly, whilst close-ended questions have a select few choices of answers that can be chosen, narrowing the participants influence (Reja, Manfreda, Hlebec, Vehovar, 2003). Open-ended questions can also be time consuming effecting the rate of response from applicants as well as being bias, on the other hand can bring more information to light as close-ended questions might not add enough sufficient data for analysis. Bringing together both types will help to create a balanced amount of data (Biggam, 2008). The survey is limited to fifteen questions, this is to ensure that participants don’t get distracted or lose interest, having a high number of questions within a questionnaire can result in participants answering more quickly to get it over and done with therefore resulting in answers that may not be necessarily true to the individual (Chudoba, 2022). The survey will also explain E-Waste as electronic waste as some applicants may not understand the term. The title will be 
‘Recycling and Electronic Waste Questionnaire.’
	Questions
	Type of Question
	Relation to Literature Review Title

	1. What is your gender?
	Close-ended
	To ascertain if opinion changes due to gender

	2. What is your age?
	Close-ended
	To ascertain if opinion changes with age

	3. Where are you located?
	Close/Open-ended
	To ascertain if opinion changes due to location

	4. Do you recycle?
	Close-ended
	It is necessary to determine whether consumers recycle as it is a required right within the UK with rules differing/determined by local councils (Gov.uk, 2022).

	5. Do you recycle electronic waste?
	Close-ended
	It is necessary to determine whether consumers recycle electronic waste considering there are avenues to do so.

	6. Do you believe it is important to recycle your electronics?
	Close-ended
	To ascertain if consumers believe the importance of recycling electronic waste.

	7. Have you ever thrown electronics into general waste?
	Close-ended
	It is necessary to determine whether participants have thrown electronic waste into general waste as it is not meant for general misuse, and there are avenues to dispose of electronic waste correctly.

	8. What electronics do you recycle? Select all that apply.
	Close/Open-ended
	It is important to understand what electronics are being recycled, this can help to determine the most popular and least popular items.

	9. How do you recycle your electronic waste?
	Open-ended
	It is necessary to determine how applicants are recycling their electronic waste to ensure the proper avenues are being fully utilised.

	10. Do you think more should be done to raise awareness around electronic waste recycling?
	Close-ended
	It will be essential to identify whether there is a need for incentivisation or enforcement to encourage participants to recycle electronic waste.
It is necessary to determine whether participants are concerned with the importance of raising awareness as the principal researcher believes it is not fully engrained into society yet.

	11. Please list any ideas you may have on raising awareness concerning electronic waste recycling.
	Open-ended
	This question can help bring to light any ideas that the principal researcher may not have already considered/missed.

	12. Did you know there are companies solely based on recycling your electronic waste?
	Close-ended
	There are several companies available through councils or the internet around the UK, therefore it is essential to establish whether applicants are aware of these options.

	13. Is there anything electronic you can’t recycle?
	Open-ended
	It will be interesting to come across a participant that hasn’t been able to recycle an object as the principal researcher believes there is an avenue of recycling for all types of electronic waste.

	14. Who do you believe should be responsible for recycling electronic waste?
	Close/Open-ended
	It is essential to identify the belief of applicants when it concerns responsibility of recycling electronic waste, legally there is not one true answer to this question therefore it is important to establish belief currently.

	15. Is there anything else you would like to add?
	Open-ended
	This question was added to see whether any other potential ideas or answers were thought of by participants whilst completing the survey which could add perspective or knowledge to the principal researcher.




Data Collection
The survey will be shared to Facebook and WhatsApp through the copied live link generated by the completion of the Google Forms questionnaire option (layout available in appendix 1). On Facebook the survey will be shared on the principal researcher’s personal page as well as a public group dedicated to student surveys, founded by previous students. A group chat will be created on WhatsApp through the principal researcher’s phone sending the live link to all contacts. A short message expressing that participation is voluntary will be attached to the link via Facebook and WhatsApp. Facebook is the ultimate option for distributing the questionnaire as it is still the most leading and popular of all the social networks as depicted in the bar chart below conducted by Statista (2022), WhatsApp is 3rd on the diagram and was used purely due to the principal researcher having access and the ease/quickness of sending to all contacts.
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Figure 2 - Most popular social networks worldwide as of January 2022, ranked by number of monthly active users (Statista, 2022)
A digital survey has a unique technological demography (Ho, 2014). The validity could possibly be affected as those who don’t use Facebook or WhatsApp will not have the option to participate, nevertheless this is the best option available due to the COVID-19 pandemic effecting the possibilities of colleting in person applicants and gives chance to those outside the area of where the personal researcher is situated.
Sampling
The type of sampling chosen for this study is ‘random.’ Defined as participants chosen at random that in all will represent an entire population with their grouped answers (Corporate Finance Institute, 2022). 
Reliability and Validity
Reliability applies to where the questionnaire takes place and how it is completed whereas validity is the quality of using research procedures to obtain and analysis data (Biggam, 2008).
Using a Questionnaire (especially with online services) to acquire data can provide fast results, practicability, ease of comparability as well as obtaining a large pool of applications, on the other hand, they do have some disadvantages, dishonesty this could be that respondents are not 100% truthful to their behaviours. They may leave some questions unanswered or have a difference in understanding or interpretation to some of the questions compared to the principal researcher (Debois, 2022).
3.4 Ethical Considerations
To ensure that the Independent Project (Dissertation) is in line with ethical standards it will meet the UWTSD’s code. To do so, an ethics form will be obtained through the UWTSD’s website, completed, and sent to the independent supervisor (Glenn Behenna) with prior permission.
Ethics are important when conducting questionnaires as it increases trust. Confidentiality and anonymity will be practiced following ethical considerations concerning the survey to ensure participant privacy is upheld (Lavery, Mendez, 2021). The questionnaire is voluntary, and applicants will be informed of this, along with the option of withdrawing at any time. All information obtained will be anonymous. The data will be kept in a password protected cloud storage system (Google) which will not be shared as well as on the principal researcher’s personal computer and laptop which are also password protected and will not be shared.
3.5 Limitations
Bias and Population determination
Andrade (2020) states that the population of correspondents cannot be truly determined due to the anonymity when considering ethical codes. And that applicants with biases tendencies may enter the survey, for example a participant may state that they do recycle their E-waste however they may not truly behave in this nature. These factors could affect the legitimacy and reliability of the survey.
Social Media
Facebook as previously mentioned being the leading social network site provides a large pool of potential participants however due to being shared on the principal researchers personal page the audience is restricted unless ‘friends’ of the researcher use the share option to advertise to a larger audience. To try and combat this issue the link was shared to a public group. It can be noted that on the Facebook post it was found that several ‘friends’ had shared the personal post. 
WhatsApp has an easy way of sending a link to all contacts, this approach was used as it was easily accessible for the principal researcher to gain more participants.
Anomalies
These occur when investigation into the obtained data shows information that does not correspond truly to the research, a result/answer that doesn’t fit in (Sturrock, 2007). An example of how this could occur in a questionnaire is by a participant answering an opened question by typing in random letters. This shows that the participant is not taking the research seriously and could jeopardise the rest of the results if not found and accounted for.
3.6 Methodology Overview	
The completion of this chapter has covered objective 2 by finding the appropriate research method i.e., questionnaire. Due to the survey having open and close-ended questions this has made the data quantitative as well as qualitative. It has shown the survey structure and how it relates to the study, the use of Facebook and WhatsApp will be used to share the questionnaire to gain a large pool of participants. This demonstrated a random sampling type. A brief insight was gained into questionnaire reliability as well as validity. How the survey will follow the university’s code of conduct concerning ethical considerations and the limitations that can occur.


Chapter 4: Findings & Analysis
4.0 Introduction
This chapter will answer objective 3. The findings will be graphically displayed with the use of pie and bar charts beneath the diagrams analysis will be conducted to discover what was obtained. Analysis is important for studies as it helps the reader to understand what is presented in a simple way (Amadebai, 2022). Data when graphically displayed organises mass information as well as eases the strain of the reader to digest the information. It helps the reader to identify patterns or trends that may occur in the evidence (University of Columbia, 2011).
4.1 Method
The following section presents the primary research findings of 15 questions. A total of 80 responses were obtained from the questionnaire distribution. This was achieved by utilising a random sampling method. The data sample is reliable and representative as it exceeded over 50 responses, which helps to gain a good understanding of the general public’s outlook concerning electronic waste and their recycling habits.
4.2 Data Visualisation and Analysis
Question One[image: Chart, pie chart
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Figure 3 - What is your gender?
What is your gender? It can be seen from the data acquired above that 73.8% (59) of participants were female and 26.3% (21) were male. The other answer choice shown in orange ‘prefer not to say’ was available as an option because scientifically there are only two sexes ‘female’ and ‘male’, but todays generation have brought forward new genders that they identify by, so it was important to be sensitive and respectful to this possibility.
It was important to include this question because gender can affect a person’s thinking dramatically. Left and right hemispheres can be balanced within women whilst men tend to have a better connect with the left hemisphere (Si, 2022).
This shows that the results will be most bias towards the female sex.
Question Two[image: Chart, pie chart
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Figure 4 - What is your age?
Depicted above are the results for What is your age? No participants were aged between 0-15, 27.5% (22) were 15-30. 32.5% (26) were 30-45, 37.5% (30) were 46 and over and 2.5% (2) preferred not to say.
It was important to include this question as recycling is still quite a new movement the older generation sees it as a new concept as these programmes were either not around in their younger life or just developing. The more recent generation has been brought up with these processes so becomes a common thought within their mind. This in turn shows that different age gaps will have different life experiences (Cleave, 2020).
With the percentages being so close together this gives the overall answers to the survey an even outlook when it comes to age as there were a variety that participated. And because the 2 participants that preferred not to say was only 2.5% this shouldn’t affect the results dramatically. It has been noted upon further inspection of this question that some of the results could be conflicting as some ages have been mentioned twice within the answer options. For example, the red category states 15-30 and the orange category states 30-45. This means that a contributor who is 30 could chose either option jeopardising the quality/accuracy of results.
Question Three[image: Chart, pie chart
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Figure 5 - Where are you located?
Detailed in the Pie chart the question asked was where are you located? The participants needed to be from the UK to relate to the project title. An option was given under ‘other’ for any participants that may have been situated outside the UK, but no person chose this. If any participants from outside the UK did answer the questionnaire the results would have been removed. 58.8% (47) were living in Wales, 40% (32) England and 1.3% (1) Scotland.
It was important to include this question as recycling is different throughout each country and each individual council. The results when further investigated might find that one country has more dedicated avenues of raising awareness concerning the benefits of recycling than the other. This would mean that more work would have to be done in the other country to tackle consumer perception.
The majority that contributed are from Wales, then England. With only one person participating from Scotland the data will not truly represent Scottish perceptions towards recycling, only England and Wales.
Question Four[image: Chart

Description automatically generated]
Figure 6 - Do you recycle?
General recycling is now recommended throughout the UK and implemented by legislation and law. The hope would be that all participants who contributed would recycle so it was a surprise to find that one person (1.2%) did not recycle. 
This question was used to gain a general understanding of the participants behaviour concerning recycling.
Upon further investigation into the participant that answered they do not recycle it was found that they believe it is important to recycle electronics (question six) so results from this participant are quite conflicting on how they truly feel regarding recycling.
Question Five[image: Chart, pie chart
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Figure 7 - Do you recycle electronic waste?
Electronic waste recycling is not dealt with during any of the council weekly home collections, therefore it calls upon the consumer. So, question five was developed to find out whether participants go out of their way to recycle electronic waste. It found that 80% (64) do and 20% (16) do not. It is pleasing to know that most participants do recycle their e-waste due to the damaging effects it has on communities and environments covered in chapter 2.
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Figure 8 - Do you believe it is important to recycle your electronics
People started to recycle mainly because it is a must brought on by the government/local councils question six was made to find out participants belief surrounding recycling electronics. It established that 95% (76) do believe it is important to recycle electronics and 5% (4) do not believe it is important. These results demonstrate that UK belief is high which is good however more awareness must be done to highlight its importance due to the negative effects it has on the environment and communities.
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Figure 9 - Have you ever thrown electronics into general waste?
Electrical waste must not be thrown into general waste as it will end up in landfills releasing toxins into the atmosphere. It is devastating to find out that 36.3% (29) of the 80 participants have thrown it into residual waste whilst 63.7% have not. 
Question Eight[image: Chart
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Figure 10 - What electronics do you recycle?
There are so many different electronic devices it is hard to know all in existence. This question was able to identify all the electronic products that the 80 participants recycle using check boxes as well as an extra other section where contributors could add more items these are the ones represented as 1.3% as they were all individually added. 
Results of electronic items recycled by the participants are represented above in the chart which shows (from highest to lowest)
61.3% (49) recycled televisions, 58.8% (47) mobile phones and kettles, 56.3% (45) microwaves, 55% (44) fridges, 48.8% (39) laptops, 47.5% (38) computers, 40% (32) DVDs, 37.5% (30) CDs, 35% (28) tablets, the next section leads on to the individually added products 2.6% (2) batteries, 1.3% (1) iPod, games, consoles, chargers, and toasters. 11.3% (9) didn’t recycle any of the mentioned products. One slight anomaly was found with one participant stating ‘Depends what I need to dispose of’ this statement neither helps of hinders the investigation but was not needed to be added, it could be possible that the contributor did not understand the question fully. Therefore, in future more effort should be made by the principal researcher to ensure the ease of understandability this could be done by several proof-readers and discussions, also in another questionnaire I would not add a ‘other’ option which is open-ended as it can be seen looking at the graph it has affected the results, I would ensure that it would be close ended. This problem occurred due to the lack of knowledge the principal research has regarding survey structure.
Question Nine
The question asked here was ‘How do you recycle your electronic waste?’ it used a qualitative approach to try and find whether there were any participants that knew any programmes not previously mentioned in the study. Altogether there were 30 answers given. This shows that the participants have a vast knowledge of how to recycle/re-use/maintain electronic waste. The 3 highest approaches that participant made were using a recycling centre, taking e-waste to the tip to discard or to sell/trade the item (if still in working condition). There were 4 participants that stated that they don’t recycle (highlighted in red) this response seems to correspond with results from question 5 it was a total of 16 participants that stated they did not recycle electronic waste the other 9 participants when looking into the questionnaires individually wrote they would dispose of them at the tip.
The results are shown in the table (highest to lowest answers).
	Answers Given
	Number of Participants that Suggested Answer

	Recycling Centre
	32

	Tip
	15

	Sell/Trade
	8

	Charities
	7

	Waste Management Service
	4

	Doesn’t Recycle
	4

	Donate
	4

	Kerbside Pickup
	3

	Mobile Sites	
	3

	Apple Recycling Scheme
	2

	Council Recycling
	2

	Repair Shops
	2

	Freecycle 
	2

	Hoards
	2

	Supermarkets
	1

	Sent back to company it was bought from
	1

	Curry’s Recycling Scheme
	1

	British Heart Foundation
	1

	Computer Recycling at Participants Work
	1

	Uni Waste Disposal
	1

	Council Waste Service
	1

	Electrical stores that Offer Disposal
	1

	Battery Deposit Place
	1

	Gumtree
	1

	StaffNet 
	1

	Marketplace
	1

	Music Magpie
	1

	Ziffit
	1

	We Buy Books
	1

	Shpock
	1
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Figure 11 - Do you think more should be done to raise awareness around electronic waste?
It is important to discover whether the participants believe more should be done to raise awareness about e-waste as the principal researcher believes it is a must. The responses show that 95% (76) do believe awareness should be raised and 5% (4) don’t believe. Upon deeper analysis of the 5% individual questionnaires, it was found that these participants were the 4 participants that entered they don’t recycle highlighted in question 9.
Question Eleven
This part of the questionnaire allowed participants to list any ideas they may have on raising awareness concerning electronic waste recycling. The suggestions given are outlined below, highest to lowest. The number in brackets refers to the number of participants that suggested the idea.
Social media should provide more engaging information in posts or videos (whether this be from eco companies themselves or new outlets) (5), advert on the television (4), more kerbside collect facilities especially for those who do not have access to transport (3), flyers/posters (3), bring awareness into education (2), campaigns in school (2), information slips or website links are sent with the product purchased (2), the council should have links to recycling facilities with deep detailed direction and information (1), more recycling points (1), local tips to become more eco-friendly (1), electronic waste bins (1), free council collects to deter fly tipping (1), nationwide recycling scheme (1), easy access depos (1), refurbishing sites (1), work shops dedicated to re-cycling or re-purposing (1), advertise recycling centres within work (1), make the electronic parts easily repairable to avoid disposal (1), mobile phones when purchased should come with a free post envelope to return the old phone (1), there should be a national waste day (1), more information regarding the retrievable metals/materials within the components (1).
With 21 ideas generated any of these approaches could be utilised in the economy.
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Figure 12 - Did you know there are companies solely based on recycling electronic waste?
During the literature review it was discovered that many different companies are in service solely for the purpose of recycling electronic waste. Question 12 found that 37.5% (30) of participants new this whilst 62.5% (50) do not. This finding supports the principal researchers belief that more should be done as well as the results from question 10.
Another answer given for the question was that the participant had concerns regarding safety/security when disposing of laptops or computers therefore they would keep them. This isn’t applicable to the question and could be classed as an anomaly, nonetheless the principal researcher believes it is a relevant issue which has not been mentioned throughout the study, it brings to light the issue regarding safety with personal details on products such a laptops, computers, tablets, or mobile phones for this matter.
Question Thirteen
This question used a qualitative approach by asking the participants ‘Is there anything you can’t recycle?’ Unfortunately, due to the vast nature of this question results do not seem to be reliable, the hope was that contributors would list the product, but they have replied with their thoughts and some products, with one anomaly being a question mark which holds no value. In future questionnaires a more organised question structure should be used to ensure this would not happen again. Below are the answers given (highest to lowest).
Not sure (4), no (4), don’t know (4), freezers and fridges (2), yes (1), most likely (1), don’t have enough information on what can or can’t be recycled (1), Lithium batteries (1), Probably (1), Hazardous items containing mercury, would have to pay a specialist contractor (1), remote controls (1), storage heaters (1), fans (1), hair dryers (1), fan heaters (1), ? (1).
As previously mentioned in the study it is known that freezers can be recycled. Skull candy (2022) a reputable headphone store does state that headphones can be recycled at donation centres as well as retailers. Recycle More (2022) affirms that fan heaters, hair dryers, fans, storage heaters, fridges and freezers can be recycled. The products listed in the question show that more awareness must be made as most of the items mentioned can be recycled. Gemes (2022) provides information on how to recycle lithium batteries, lastly the participant answered their own query regarding hazardous components containing mercury as they would have to pay a specialist to take it away, but it would be recycled or disposed of in an environmentally friendly way adhering to government standards.
Question Fourteen
[image: Chart, pie chart

Description automatically generated]
Figure 13 - Who do you believe is responsible for recycling electronic waste?
32.5% (26) of participants believed it was the consumers responsibility, 12.5% (10) believed it was the company its bought from and 38.8% (31) thought it should be the government and council. The remaining 16.2% (13) of candidates chose other which was not realised until closing of the questionnaire that other was open-ended and not close ended. Most of these answers thought it was all the above with one answer. If the study was to be repeated in 5 years’ time to bring a more up-to-date evaluation more care and thought would be taken to ensure issues like this do not re-occur. Visually this pie chart is now very hard to distinguish.
Question Fifteen
The last question in the survey was open to the participants to add anything if they would like. This was important to add as a contributor may have wanted to state something but otherwise couldn’t have if the option wasn’t available. Answers in blue state nothing to be added, answers in red are not relevant to the study, answers in purple show the study has brought some awareness and answers in black are other ideas suggested regarding e-waste and recycling.
The answers are as followed
· No
· Nope
· Nikki is a ledge
· More support for individuals to be able to get smaller items collected for proper disposal
· Electronics always seem well recycled when I visit the local site, so hopefully plenty of people already know about the service. Extra marketing can always help though, especially if children are educated about it through schools at an early age
· Some more knowledge about recycling electronic parts that have data sensitivity, i.e., phones and laptops
· Recycling items should be advertised to stop people fly tipping
· The council should promote the recycling of electronic items and make it easier for members of the public. Many people can get to a recycling depot
· No
· No
· Clear communication on what can be recycled kerbside would help
· Even though the responsibility should sit with the consumer, in my opinion, local authorities should be made responsible for providing facilities
· Education is important. Introduce the importance at an early age so young people grow up with the importance instilled and embedded. Financial incentives are also helpful.
· Due to the huge council tax charge the government and council should take more responsibility instead of leaving it to the consumer, individuals these days they don’t even want to empty bins and leave them where they found them and only empty every two-three week which isn’t enough
· All the best and thank you for making me aware of this
· I’d only recycle broken items. Otherwise, I try and get them reused via sites like Freegle or Freecycle
· Good luck with your project
· I don’t recycle my electronics because I am more likely to keep them around my household or sell them
· Cycle then re-cycle
4.3 Finding’s Overview
The results of the questionnaire found that the research was more bias towards the female gender. With a nearly even spread of ages. Most of the research represented Wales and England than other parts of the UK. That nearly all participants recycle with fewer that recycle electronic waste. 95% find it important to recycle e-waste and 63.7% of people have thrown electronic waste into general waste. The contributors showed a vast knowledge of electronic products which they do recycle as well as stating some items they didn’t believe could be recycled. The provided information on how they recycle e-waste including ways to raise awareness of this issue. 95% of candidates thought more awareness should be raised with question 12 supporting this as 62.5% did not know there are organisations solely based on recycling e-waste. It was interesting to find which electronic items participants thought could not be recycled but with a little investigation found that all products were. Many contributors thought it should be the governments/councils responsibility for recycling the e-waste and ended with some ideas and opinions regarding e-waste re-use/recycling and disposal.


Chapter 5: Discussion
5.0 Introduction
This chapter accomplishes objective 4 by answering the research questions presented at the beginning of the study. Research questions within dissertations are important as they guide the whole study and help to distinguish what context should be researched along with guidance to the analysis approaches.
5.1 Research Questions
1. Are people within the UK aware of what E-Waste is?
Previously discussed, the questionnaire research method established that people do understand what electronic waste it. This statement is supported by question 8’s findings were the researcher/participants stated 16 electronic products in total.
2. Are people in the UK aware of the avenues of how to recycle E-Waste?
Question 9 allowed participants to reveal how they recycle their e-waste if they did. There were 30 answers given with one of the answers being they don’t recycle. This showed a broad selection of ways to recycle, with the top 3 being recycling centre, tip, sell/trade. Question 11 participants shared ideas on how to raise awareness, a good idea was for government websites to contain more links and information on how to recycle e-waste this could help to raise more awareness on the avenues available. 
3. Does the UK population believe E-Waste recycling is important?
As found by question 6, 95% of the 80 participants consider that e-waste recycling is important. A contributor in question 11 raised the idea of implementing an E-waste Day this could also benefit raising awareness to what e-waste is, there is still 5% of the participants that don’t believe it is important. Electronic waste recycling is necessary due to the toxicants released in landfills if not disposed of correctly as well as the health implicants on humans and damage it causes to the environment, as raised in the literature review.
4. How and why is the UKs E-Waste sent to third world countries?
Chapter 2 section 2.8 covered the procedures used to send e-waste to developing countries it was discovered that this was through government applications in shipping containers, legal shipping as well as illegal shipping by criminal gangs in boats and vehicles. Chapter 2 section 2.6 tackled the why part of the question it found 6 reasons. The waste was sold for profit, e-waste was cheap to export due to certain legislation brought in, the UK doesn’t have all facilities available to recycle the waste, UK is generating too much electronic waste as well as through illegal shipping.
5. How is E-Waste effecting the communities and environment of third world countries?
Poor legislation is a founding factor which enhances the effects of e-waste on the environment and communities that accept the UKs e-waste. The two main areas of issues are toxicants and pollution. The toxicants which were found are heavy metals (lead, mercury, cadmium, beryllium, lithium, nickel, and gold), PVC plastics, hazardous chemicals like brominated retardants and polycyclic aromatic hydrocarbons. Pollution is caused by fires which start on landfills in the hot climate developing countries, toxicants leak into the ground and water, and some can end up in new products exported to the UK. Upon deeper research it was found that there are 23 health issues due to the indirect or direct exposure to these toxicants and pollution with more research being done it is sure more will be found. These findings were brought to light in chapter 2 section 2.9. 
6. Are there alternative approaches already being applied by other countries and can any be formulated to recycle/re-use E-Waste within the UK instead of third world countries?
3 examples were given in chapter 2 section 11. These consisted of a recycling mall based in Sweden the first on of its kind. A company/social enterprise called Isidore located in America which is dedicated to recycling e-waste and selling the valuable components for smelting however the innovating part of the company is the fact they hire ex-prisoners to help them get back into the working system as well as educating them on the issues concern e-waste so they in turn become more aware and environmentally friendly. The third example correlated with individual artists that re-used the electronic waste to create artist pieces. As well as being aesthetically pleasing to the human eye it can also raise awareness to the public just by looking at the electrical components used within the sculptures.
5.2 Discussion Overview
There were six 6 research questions presented at the beginning of the study through careful academic research in the literature review and quantitative/qualitative analysis methods these questions were able to be answered. The objectives made within chapter 1 section 4 were completed throughout the study, with the beginning of each chapter stating which objective is being covered. Chapter 6 covers the final objective.


Chapter 6: Conclusion & Recommendations
6.0 Summary
This chapter concludes the dissertation as well as answering objective 5. A conclusion is important to a dissertation structure as it summarises the context, findings, and analysis of the study. Thorough investigation into academic literature was given to gain knowledge context concerning the dissertation title. The importance of moving to a circular economy from a linear one was discussed with support from the Ellen MacArthur Foundation, climate change was mentioned as this issue has pushed the need to recycle and re-use products. Components within e-waste were discovered and whether they could be recycled along with the avenue to recycle/re-use them. Research found the benefits of doing this. Statistics were produced to highlight the issue of electronic waste furthering onto how/why e-waste is sent to developing countries as well as the toll it takes on the community and environment. A brief look into legislation was made to show how countries are now implementing policy. After the literature review the study moved onto methodology this chapter planned for how analysis should be completed giving discussion to the benefits and limitations of some techniques and ensuring ethical standards are met. A questionnaire was conducted with results being displayed visually together with analysis and why questions were relevant to the dissertation topic. Chapter 5 answered the research questions presented at the beginning of the study to ensure that structure was followed ending in three recommendations and additional research.
6.1 Recommendation One: Raise Awareness
Whilst the findings and analysis chapter displayed a basic awareness an e-waste from the 80 participants more analysis showed that e-waste recycling is not common knowledge among those in the UK. Therefore, the first recommendation concerns raising awareness of this issue. This could be done in several ways bringing relevant information into schools whether this be primary or secondary helps to embed facts early so the processes become second nature. Establishing a national E-Waste Day would be beneficial as this would create new stories and bring to light already founded businesses. 
6.2 Recommendation Two: More Specialised Facilities
With the UK generating so much e-waste it shouldn’t be exported to other countries to become their problem, it should be dealt with on home turf. Hence, recommendation two suggests that more specialised facilities should be founded this would lower exportation as well as creating job opportunities and guide the UK to a more circular nature.
6.3 Recommendation Three: Recycling Mall
Sweden is an innovative country when it comes to the circular economy along with recycling electronic waste therefore the UK should take note and inspiration to an intelligent idea. Introducing a recycling mall/s could enhance society’s outlook towards to re-using and recycling as well as creating more facilities as to where e-waste could be recycled. This idea doesn’t have to necessarily follow Sweden’s exact structure being connected to a recycling facility as the UK may not have space next to already existing companies but could partner with recycling companies or other organisations close to where the site would be based. If more research was to be completed it would be advised that better organisation be required for the structure of a questionnaire as well as bringing in another analysis method for them to be compared.
6.4 Further Research
This study has provided a grave insight into the growing world of electronic waste disposal, recycling, and re-use to sustain a circular economy. Further research should be done to provide a more comprehensive understanding of this area as the research/approaches within the UK are limited. Furthering investigation can be beneficial to find how consumer behaviour and perceptions change over time. The recommended time-period to conduct a similar study would be 5 years, this would then be able to be compared/analysed with this study to see how much progress has been made within the UK. A further study could also generate new ideas/strategies that not yet have been thought of.
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