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Introduction

The prepared report will propose an innovation plan for a sustainable business idea within the U.K, highlighting potential future scalability. The report will outline key components for a business plan relating to waste management, and more specifically the recycling potential which could enable a sustainable circular economy business.
Key research will be utilised to draw upon similar sustainable underpinned products and services. The report will explore gaps identified within current products and services, describing key consumer problems, and seeking solutions by articulating how the idea applies to the market. Recommendations will be proposed, which if adopted have the potential to offer a new innovative and viable business model. 
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The Problem Statement

The Ocean covers over 70 per cent of our planet, absorbs over a quarter of our carbon emissions and delivers more than half of the oxygen we breathe (Stafford., et al (2019). However, there is a global problem with the amount of waste discarded on beaches, resulting in ocean pollution (Marine Conservation Society, 2022c). The ocean is commonly referred to as a “sink” for anthropogenic CO2 emissions, however the amount of CO2 entering our oceans is causing upset to the chemical equilibrium of the ocean, the consequences of which are unpredictable.
Encyclopedia Britannica (2021) describes that in the late 18th century plastic was originally formulated due to an environmental need for an alternative to bone and shell, whose use was causing animals to face extinction. According to Schmaltz., et al (2020) its use accelerated rapidly throughout the 20th century, becoming in the 21st Centaury an epidemic of mismanaged waste due to its longevity. Law (2016, p. 218-220) describes how plastic resistance to decomposition and chemical contaminants known to bioaccumulate make this mismanagement a real issue for preserving our oceans and environment. Law (2016, p. 208) (Figure. 1) is a striking representation of plastic contamination in its various oceanic reservoirs.
For a more comprehensive look at the history and effect of plastic, please see appendix A)






According to (Tiseo, 2021) statistical data, in the 1950’s 1.5 million metric tons of plastic was produced globally, whereas today's average stands at more than 300 million metric tons a year with less than a quarter recycled. 
[image: ]
Figure one. High-level statistical overview of worldwide plastic production today v’s 1950’s with the percentage recycled. (Tiseo, 2021)

Attenborough (2020, p. 95-96) states how habitats and species are being destroyed and harmed at alarming rates impacting many species and how only a few large oceanic fish and half of the worlds shallow water corals remain and how mangroves and seagrass beds have reduced by 30 per cent. Supporting these findings (Marine Conservation Society, 2022a) state that UK seagrass has reduced by 92 per cent within the last century. Attenborough states how no beach on our planet or ocean is free from waste, with1.8 trillion plastic fragments found within the northern Pacific with a further four gyres forming elsewhere within our oceans. This problem created by man, is impacting our oceans stability and its inherent potential to combat climate change.


[image: ]Figure Two. The balance of marine plastics in the environment. Boxes represent reservoirs of plastic and arrows show routes between these reservoirs (Law 2016 p.208).
There are multiple ways litter enters the ocean according to (Haward, 2018) and (Trewhella and Hatcher, 2021) examples being deliberate or accidental dumping of waste at sea, waste blown from landfills or via rivers into the seas and careless beach goers leaving litter on beaches. This report will focus on beach litter on Britain's beaches.
May (2021) states 75 percent of the waste left behind on British beaches is from plastic-based items, with an average of 112 items found per 100 meters. Marine Conservation Society (2022b) reported a higher figure and claimed an average of 425 items found per 100 meters, with 30 per cent of this litter being PPE, the next highest being drinks containers, with an average of 30 per 100 meters.


Current situation

Legislation 

The Paris agreement is an international treaty, committing governments of the world to act on climate change to stop the world's average temperatures rising and to achieve net zero by 2050. However (Ibrahim, Maljean-Dubois and Owley, 2021) suggests how article 15 of the Paris legislation relies on utmost good faith of nations doing the right thing. Greenpeace (2021) states that the Paris agreement is not yet working, however the framework encourages countries to work together if taken seriously, although concludes that more is required as scientists suggest emissions should be cut by 45 percent within the next ten years to remain under the 1.5oC limit.
The goal to keep global warming below 1.5 degrees and securing net zero was strengthened by COP26, who brought forward the target to 2030. COP26 outlined plans to protect and restore ecosystems and protect communities and natural habitats, these include the impact of ocean waste on climate change (UN Climate Change Conference UK, 2021)
The Scottish government have extended their commitment to COP26 by banning problematic single-use plastic across Scotland, their Circular Economy Minister, Lorna Slater issued a statement recognising the impact littering of plastic waste has upon our coasts, oceans, and the impact to climate change (Scottish Government, 2021a). Scotland are also set to introduce the UK’s first deposit return scheme in August 2023 where a 20p deposit will be taken on drink containers which will be refunded upon return (Scottish Government, 2021b)
Following the UK Governments ban in October 2020, of single-use plastic straws, stirrers, and cotton buds, the implications are expanding and as from the 1st of April 2022 a tax commences regarding plastic packaging made with less than 30 percent recycled material (Gov.UK, 2021). 
There are laws surrounding illegal dumping of waste known as fly tipping, which can result in imprisonment and unlimited fines (The UK Rules, 2022). Littering is also illegal, and those committing an offence could receive a fixed penalty fine of £80 which could rise to £2,500 if prosecuted and convicted in court (Keep Britain Tidy, 2022).
On the 9th of November 2021, an Environmental Act 2021 commenced. This act introduced a governance framework, which will cover key waste management aspects such as recycling and product labelling (Legislation.Gov, 2021)


Initiatives

Some councils around the UK have introduced recycling bins along popular beaches, such as Brighton and Hove (E&OE, 2022) who have placed bins at key beaches to encourage the recycling of glass, Plastic bottles, tins, and cardboard, however the current scheme is suspended due to concentrating on recycling the litter collected.  Whilst other councils such as Bournemouth are implementing fun and creative ways to encourage anti-littering on their beaches using drone technology and glow-in-the-dark bins, these initiatives produced a 79 percent reduction in litter which suggests making recycling fun and easy achieves results (Humphries, 2021). 

To encourage recycling, particularly regarding single-use plastics, several stores, amusement parks and schools across the U.K have installed reverse vending machines (RVM) Iceland foods, Morrisons, Tesco’s, Sainsbury’s, Legoland, Thorpe Park to name a few (RVM Systems, 2018). These RVM reward users with money or coupons as an incentive to recycle, however the reward is typically only applicable to use within the store and the machines tend to be inside premises inhibiting availability if closed. The majority of RVM only accept certain plastics, have a minimum and maximum vending, usually barcoded, or store branded products. 
Simmonds (2021) states, the majority of U.K supermarkets have signed into a plastic pact initiative and have pledged to reduce their plastic packaging within their own brand products. The scheme has seen an increase in recyclable packing from 29 percent in 2018 to 59 percent in 2021.


Customer Analysis

What causes people to litter?

According to regression analyses undertaken by (Hartley., et al (2018) the main psychological factors which prevent littering are values and social norms, these were above sociodemographic variables. Vicharoo (2022) and Blouin (2016) support these findings stating that littering behaviours form by a person's mentality rather than sociodemographic. They list how people are more likely to litter in places where litter problems already exist as opposed to litter-free places, and how laziness also forms part of a littering mentality. In addition, the lack of waste management also featured alongside responsibility and understanding for the environment, law, and the impact on others.

Labelling

The Environmental Act of 2021 introduced mandatory recycling labeling on all packaging (Legislation.Gov, 2021). However (White, 2021) and (Bevis, 2021) are calling for a unified labelling approach. Making recycling easy to understand and readily available are key factors to raise awareness and encourage people to recycle. Simmonds (2021) completed a review of supermarket labelling and found some products not labeled with recycling information, whereas others had an array of differences or wrong labelling, such as being marked as paper when the packaging was  Tetrapak. Some recycling labelling was only visible once the product was unwrapped, which does not give the consumer the full sustainable choice within their purchases. According to which sustainable shopping review, (Simmonds, 2021) states 67 percent of consumers make conscious choices on grocery packaging.


Industry Analysis

Reverse Vending

RVM are automated machines that utilise technology to accept and sort empty drinks bottles and cans. They encourage recycling by incentivising the user in the form of money and vouchers in return for recycled items. Technology has allowed RVM to identify the types of materials, sort, reject and even shred the items. However, some still require the user to ensure the input items are recyclable, this carries risks of contamination within the matter collected. For more information regarding RVM and their history please see appendix B.
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Figure Three. An illustration of the circular Recyling of beverage containers. (Tomra, 2022)




Competitor Analysis

There are several RVM manufacturers and suppliers available on the market, retailing from £10,000 to £25,000, for the purpose of the report, two key leaders will be analysed, TOMRA and VEOLIA.

TOMRA’s most advanced system offers five times the speed of single feed machines and states their machines can collect 100 cans or bottles in one deposit Tomra. (2022). VEOLIA’s machine can work internally and externally, produce a paper or digital reward, accepts glass, plastic, and Aluminum, and can hold 500 PET bottles, 300 glass bottles and 700 cans. The machine can process 22 units per minute and can detect barcodes, shapes, material, and weight of up to 3 Litres, (VEOLIA, 2022).

[image: ]
Figure Four. Image of TOMRA R1 & T9 model.s n illustration of the circular Recyling of beverage containers. (Tomra, 2022)


Concept Overview

Preliminaries

Recycling is one of the important approaches to effective waste management, Waste Replace will reduce the mundane task of recycling, which has become a discouraging factor for many when engaging with recycling. Waste Replace will do this by offering a reward for the deposit of key waste into our machines; the monetary reward can be exchanged for vouchers, recycled goods, or donated back to charities who assist in ocean cleanup. 
Waste Replace will encourage active collection of waste and positioning units in key beach locations to help combat marine debris. The waste collected will be recycled into sustainable products, some of which will be available through Waste Replace vending machines, which will sit alongside the waste deposits, items such as: Flip flops, buckets and spades, bags, and hats. Other items will be made for wider sale, such as patio furniture, decking to micro components, these will be advertised on the RVM digital displays and utilise a QR code ordering system.
By educating society regarding the volume of raw materials required for consumables and imagery of recycled items used within the vicinity, it will embed thought into their production and step away from the linear economy "Take, make, dispose".
Waste Replace is a rewarding, fun, circular, sustainable and eco conscious business. By strategically placing our reverse recycling and vending machines along U.K coastlines, we will actively encourage society to recycle, whilst proactively addressing marine debris. This practice aims to make recycling fun, rewarding, convenient, and encourage society to think holistically and make sustainable choices; whilst delivering a sustainable, circular economy-based business which generates local employment.
At large, the cleaning up of beaches is predominately undertaken by volunteers, who give up their valuable time and resources to scour the coastlines for waste products. The system will only work if the collected litter is disposed of in a sustainable manner. The initiative proposed will offer a reward to the volunteers who can then decide to take the monetary voucher, exchange recycled items, or donate to charities which will be SDG orienteered. By society learning from best practices and waste replaces fun recycling systems, young people are set to develop sustained habits which will aid future generations.
The machines will have no lower limit, as little as one item can be deposited, this gives a competitor an advantage over other RVM machines who average a minimum of five items. 
The recycled matter collected could be transported to a plastic recycling plant such as (Doherty, 2021).  Zest Recycle (2022) produced a table which depicts the expected value for recycled plastic 
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Concept name and branding

Mission statement & Logo

“Waste Replace is a rewarding, fun, circular, sustainable and eco conscious business.”

[image: ]
 Figure Five. Image of Waste Replace Logo (WIX, 2022)

The use of imagery on recycled and repurposed products will aid societies to recycle.





Sustainable Development Goals

There are eight sustainable development goals (SDG’s) which waste replace should look to consider. These are: 3, Making sure there is a healthy environment, free of litter. 6, Water management, this can be hindered by micro plastic particles. 8, Waste replace offers a sustainable circular business model. 12, emphasis on recycling and repurposing used items will form education. 13, recycling reduces emissions and in turn assists in reducing climate change. 14, waste replaces focus to tackle oceanic waste. 15, restore biodiversity of our ecosystem. 17, educating and promoting sustainable choices.

[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]
Figure Six Image of Sustainable Development Goals which fit with Waste Replace business model. (United Nations, 2022)


SWOT/PESTEL

SWOT is an acronym used to describe strengths, weaknesses, opportunities, and threats.
	Strengths
	Weaknesses

	Reducing waste
Assisting with our fight for net zero
Making recycling easy and fun
Reducing the impact on landfill
Being one of the first to place RVM on beaches
Offering recycled products alongside the RVM
Incentive for people to collect waste
No minimum deposit
Reward vouchers can be donated to SDG charitable causes
A strong supporting legal governance framework
	Security risks of crime
Power supply to devise
Emptying and restocking items
High initial outlay
Dirty items or non-permitted items placed in machines
Local business impact (Due to supplying items)

	Opportunities
	Threats

	Cleaner beaches
Increased education of environmental issues
Sustainable jobs created- circular economy
	Competitors
Disposing of collected matter
Local authorities refuse to allow applicable permits for machines.





Stakeholders
· Local councils
· RVM Suppliers
· Designer for the vendor
· Recycled product producers – Machinery and skills
· Recycled plastic plants
· Marketing
· Charities (To receive the vouchers)
· People living locally in coastal areas
· Shops local to coastal areas
· Recycling expertise
· Vehicle suppliers (to empty and restock machines)
· Staff
· Internet operators (For the QR and digital elements)
· App designer
· Energy providers - (Power source)



Conclusion

The planet is in a global crisis, and urgent action is needed to take action to tackle global climate change. Our oceans are heavily polluted and one of the biggest environmental polluters is plastic. However, not enough is being done to overcome this problem, new plastic products are still being created while less than a quarter of plastic recycled with the remaining entering landfills, ocean waste or disintegrated causing an increase in CO2 emissions. The plan outlined within this report gives an opportunity to strengthen our fight against climate change and assists in our goals to achieve net zero emissions. Waste Replace offers a rewarding, fun, circular, sustainable and eco conscious business.
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Appendices

Appendix A


The history of plastic 

The use of plastic extends to every facet within society, we sleep on polyester pillows, brush our teeth with plastic toothbrushes, type on plastic keyboards and consume food and drink from plastic containers. But how did we get here? Science Museum (2019) has widely studied the history of plastic, discussing how in the late 18th century there was an environmental and economical need for an alternative material to replace animal derived products, due to the use of bone and shell causing animals such as elephants and turtles to face extinction. The first semi-synthetic plastic was engineered by Birmingham chemist Alexander Parkes, who patented his Parkesine material in 1862, made from chloroform and castor oil which was cheap and colourful alternative to ivory and tortoiseshell, (Encyclopedia Britannica, 2021). Callapez (2021) concludes that Parkes did not capitalise on his invention, and it was an American printer John Wesley Hyatt who adapted the innovation and started to commercially manufacture, leading to the rapid growth in global plastic production.

For several decades, polymers were made solely from natural materials. In 1907, almost half a century on, the first fully synthetic plastic was produced, by Belgian chemist Leo Baekeland who beat Scottish rival James Swinburne to the patent by one day. His invention combined two chemicals, formaldehyde, and phenol with heat and pressure treatment, producing a plastic substance which could be widely mass produced at low cost (Mercelis, 2020; Ghosh, 2021).

Fast forward to the 20th and 21st centuries, which have justifiably been dubbed the “Plastic Age”, which according to (Hawkins, 2018) harkens back to former epochs when materials were utilised to identify civilizations, such as the Stone and Iron Ages. Carrington (2019) supports and extends upon the “Plastic Age” definition and presents scientific research undertaken by (Brandon, Goldstein and Ohman, 2016) and (Brandon, Jones and Ohman, 2019), which displays how plastic contamination has exponentially increased since 1945, resulting in deposits being seen within fossil records (Fig 2).

[image: ]
Figure a. A graph displaying the exponential rise of plastic pollution in ocean sediment mirrors soaring global production. (Carrington, 2019)
Plastic is an inexpensive, adaptable, and long-lasting material which has led to our global reliance upon it. As we are increasingly aware, the ubiquitous use of plastics has had negative repercussions for both our health and the wider environment. Due to its chemical make-up, plastic degrades very slowly (around 400 years or more) meaning most of the plastic manufactured remains on earth, posing a significant impact on the ecological system.
 [image: ]
Figure B. Image displaying the volume of plastic matter (Geyer, Jambeck and Law, 2017)

[image: ]
Figure c. Image displaying the volume of plastic has increased since 1950 (Geyer, Jambeck and Law, 2017)

The increased production of plastic commodities equates to increased plastic pollution, despite this, we continue to manufacture and use more in a linear economy of “Take, make, dispose.” In the UK, over 5 million tonnes of plastics are consumed each year, however, only a quarter of it is recycled. The remaining three-quarters enter the environment and is typically dumped carelessly on land, or in rivers, before ending up in the ocean, thus endangering marine life and causing havoc with wider ecosystems. 
The conclusion is that the amount of plastic still being created on our planet is simply too much for us to manage (co2 emissions due to plastics). As a result, to ensure a safe and healthy future for our planet, we must modify our attitudes and behaviours regarding plastic waste.

Appendix B  

RVM Systems (2021) state reverse recycling machines have been around for over a century, with the first patent filled in 1920, (See figure 3). The accreditation of the invention of the first working bottle return machine was devised by Wicanders in the 1950’s and advanced by a Norwegian based company Aage Tveitan in 1962. However, (Opshaug and Svamo, 2018) credit the invention of the first reverse vending machine (RVM) to Petter and Tore Planke, two Norwegian brothers who founded Tomra Systems in 1972. Their simple recycling concept, aimed at the end user, eliminated the hassle of sorting their recycled bottles by using their machine's sensor-based mechanisms.

[image: ]
Figure D. The first patent for an RVM. (RVM Systems,2021)
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Fig. 3 Cumulative plastic waste generation and disposal (in million metric tons). Solid lines show historical
data from 1950 to 2015; dashed lines show projections of historical trends to 2050.
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