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Introduction
This investigation aims to tackle the issue of plastic present in the environment. This comes as a study released in 2017[footnoteRef:1] outlines the major issue of the amount of recycled plastic and plastic disposed into the environment. A National Geographic analysis of the document points out in the region of 91% of all plastics ever used have not been recycled[footnoteRef:2]  and are presumed to be dispersed into the environment in various ways. The same article points out that there are approximately 7.5 billion tonnes of plastic present in the environment which could potentially used in future manufacturing.  [1:  advances.sciencemag.org. (2017). Production, use, and fate of all plastics ever made. [online] Available at:http://advances.sciencemag.org/content/3/7/e1700782 [Accessed 25 Jan. 2019].]  [2:  Parker, L. (2017). A whopping 91% of plastic isn't recycled. [online] News. National Geographic. Available at: https://news.nationalgeographic.com/2017/07/plastic-produced-recycling-waste-ocean-trash-debris-environment/ [Accessed 24 Jan. 2019].] 

	This investigation will identify the current most effective enterprises which help tackle this problem via the consumption of residual plastic waste. These enterprises would in theory provide an incentivised solution to the problems affecting environmental biology which are caused by the waste in question. The goal of this being a healthier overall ecosystem on a global scale.
	By the end of this investigation, I hope to have identified a handful of reasonably effective solutions to the issue in question. The effectiveness will be measure by looking at the amount of plastic which has been consumed by a certain enterprise against the amount of revenue and the length of time since its inception as an enterprise. This, I deem, to be an acceptable evaluation of the potential power it has for environmental relief and the likelihood of more enterprises like it appearing in future, leading to development and increased effectiveness. 


Investigation
To begin this investigation I will be looking at different design initiatives taken which would help consume to amount of residual waste plastic in the environment. I will be focusing on the amount of plastic consumed versus the negative impact of incorporating recycled plastic into the design had on the quality of the product. The effective incorporation of recycled plastic while retaining high quality would be symbolic of an ideal concept.
	To ensure that all products are judged fairly I will be looking at the estimated amount of recycled plastic consumed by each individual product every year. I will also be evaluating each product for quality based on reviews. I will overlook all products towards the end and identify a handful of the higher achieving concepts.

Example 1: Keen’s Harvest Wallet and Bags[footnoteRef:3][footnoteRef:4]    [3:  KEEN Footwear. (2019). Bags. [online] Available at: https://www.keenfootwear.com/bags/ [Accessed 9 Mar. 2019].]  [4:  McCarthy, E. (2013). 13 Products Made Using Recycled Materials. [online] Mentalfloss.com. Available at: http://mentalfloss.com/article/50227/13-products-made-using-recycled-materials [Accessed 9 Mar. 2019].] 
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Keen’s Harvest line of products are a selection of high quality bags and purses ranging from $16 to $35 and made out of recycled plastics, Nylon from Nosa Familia (company) coffee bean bags[footnoteRef:5]. The only weight provided is for the bag above on the right at 8.5g[footnoteRef:6]. I deem it reasonable to assume that the other products in the line are within 4g to 8g of this weight given the similarity in size and material. Assuming that 100% of this product is recycled, it’s a respectable amount for a relatively small product.  [5:  KEEN Harvest Collection: The Journey of Our Twice-Upcycled Bag. (2018). [video] https://www.youtube.com/watch?v=2T621kE02ag&feature=youtu.be: KEEN.
]  [6:  KEEN Footwear. (n.d.). Harvest Tote III. [online] Available at: https://www.keenfootwear.com/p/U-HARVEST-TOTE-III.html?dwvar_U-HARVEST-TOTE-III_color=1014078&cgid=accessories_bags [Accessed 9 Mar. 2019].] 

I do feel that the source material could be better. The coffee sacks that these products are made from could be used for other more useful things such as simply just be reused as a coffee bag. I think if the material of choice was a more typical type of waste plastic like LDPE shopping bags or reprocessed water bottles would be a better choice given their abundance as waste present in the streets and oceans and rivers.
Unfortunately there are no sales figures for these bags in particular which have been made available to the public I will have to estimate the kind of numbers these products will sell in. Given the stature of the company, large shoe company based in the US[footnoteRef:7], nature of the source material and the type of product that these bags are. It seems reasonable to estimate that they will sell in their thousands every year.  [7:  En.wikipedia.org. (2019). Keen (shoe company). [online] Available at: https://en.wikipedia.org/wiki/Keen_(shoe_company) [Accessed 9 Mar. 2019].] 

Combine this with the 8.5 grams weight, from the orange bag shown, you will have consumed 8.5 kg of Nylon per 1000 units. For context, 1000 units of the bag on the right will cost users a total of $1600. 8.5kg waste consumed for $1600. Although this is a seemingly small amount of waste for such a low amount of waste for such a large amount of money spent, I will compare this to a couple more different products and judge it relative to them.










Example 2: Adidas Parley
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	Adidas Parley is a shoe and swimwear line launched by fashion and sportswear company Adidas. The series of sports gear is a joint effort between Adidas the company and the environmental initiative Parley to make a running shoe with components made from recycled ocean plastic waste[footnoteRef:8]. This effort helped in Adidas selling ‘a million pairs of shoes made from ocean plastic in 2017’[footnoteRef:9]. According to an Adidas spokesperson each shoe consumes 11 plastic bottles, this means a total of 11 million plastic bottles for the entire year were consumed by this program. This is equivalent to around 140 tonnes (12.7g per bottle[footnoteRef:10]) of plastic per year removed from the ocean for 1 line of footwear.  [8:  Howarth, D. (2016). Adidas x Parley shoes made from recycled ocean plastic launch. [online] Dezeen. Available at: https://www.dezeen.com/2016/06/08/adidas-trainers-parley-for-the-ocean-plastic-design-recycling/ [Accessed 10 Mar. 2019].
]  [9:  Kharpal, A. (2018). Adidas sold 1 million shoes made out of ocean plastic in 2017. [online] CNBC. Available at: https://www.cnbc.com/2018/03/14/adidas-sold-1-million-shoes-made-out-of-ocean-plastic-in-2017.html [Accessed 10 Mar. 2019].
]  [10:  Bottledwater.org. (2010). WEIGHT OF PET BOTTLED WATER CONTAINERS HAS DECREASED 32.6% OVER PAST EIGHT YEARS, SAVING 1.3 BILLON LBS. OF PLASTIC RESIN | IBWA | Bottled Water. [online] Available at: https://www.bottledwater.org/news/weight-pet-bottled-water-containers-has-decreased-326-over-past-eight-years [Accessed 11 Mar. 2019].
] 

	According to Adidas, the shoes consist of an upper section (presumably entirely) made of collected plastic and a normal sole and grip. Which means that there are new materials, ‘virgin materials’ if you will, brought into the manufacturing process potentially causing more waste at the end of the product life. However, given the fact that it is foot wear there are numerous recycling and donation programs available for ‘used’ products will reduce the potential impacts of end of life discarding of these items.
This on paper is a far more effective solution to the waste plastic problem than the keen line of products. Although I do not feel that they intended on the same kind of outcome and certainly a company like Adidas has the potential for a much larger and wider scale impact on its surroundings than Keen could ever be capable of but in the eyes of this report, the Adidas project is a far more effective in the context of this report and its goal. 
	
Plastic Roads ‘Macrebur’ and ‘VolkerWessels’
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A relatively new concept has been appearing around the world since the 2000s of making roads and walkways out of collected waste plastic. I will discuss two examples of these plastics roads, the Macrebur plastic road and the VolkerWessels plastic road. 



Example: VolkerWessel plastic roads

This concept uses panels that feature channels which would enable to run cables under the road and supposedly enable some resistance to flooding through holes in the side of the panel. The first “plastic road” was launched in September 2018 as a 30 metre long bike path in Zwolle the Netherlands. Despite its success I personally and some others are calling into question the effectiveness of the concept and some of the claims made on the website, particularly to do with the durability of the materials used[footnoteRef:11] .  [11:  PlasticRoad. (2019). PlasticRoad - A revolution in building roads. [online] Available at: https://www.plasticroad.eu/en/ [Accessed 15 Feb. 2019].] 
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Despite its success I personally and some others[footnoteRef:12]   are calling into question the effectiveness of the concept and some of the claims made on the website11, particularly to do with the durability of the materials used. [12:    Mason, P. (2017). Plastic Roadways BUSTED!. [online] YouTube - Thunderf00t. Available at: https://www.youtube.com/watch?v=Sj_FZduqblo&feature=youtu.be [Accessed 15 Feb. 2019].] 

The primary criticisms around this design regard the choice of material, or the lack of information regarding the choice of material. We do not know whether it is a specific type of plastic or just any thermoplastics which are collected which would mean, in an ocean waste context, a mixture of Nylon and various types of Polythene. Which are completely inappropriate with regards to durability and the fact that these plastics will degrade with exposure to Ultra Violet light[footnoteRef:13].  [13:  Recycling Today Staff (2015) UV light negatively affects PET bottles recovered for recycling, Recycling Today. Recycling Today. Available at: https://www.recyclingtoday.com/article/recycled-pet-bottle-uv-light-study/ (Accessed: March 14, 2019).] 

However, this concept has been implemented if the form of a 30 meter long bike path in Zwolle, the Netherlands11. It was laid down in September 2018. This ‘path’ uses the same panel style construction and according to the Guardian, it’s expected to be 3 times more durable than asphalt competitors and consume 218,000 plastic cups[footnoteRef:14] . This means in the construction of this road will displace in the ball park of 0.65 tonnes per 30m of bike path (3 g/cup[footnoteRef:15]) or around 21.6 tonnes/km. [14:    Boffey, D. (2018). A road full of bottlenecks: Dutch cycle path is made of plastic waste. [online] theguardian.com. Available at: https://www.theguardian.com/environment/2018/sep/13/a-road-full-of-bottlenecks-dutch-cycle-path-is-made-of-plastic-waste [Accessed 22 Feb. 2019].]  [15:  Google.com. (2019). how much does a plastic cup weigh - Google Search. [online] Available at:https://www.google.com/search?q=how+much+does+a+plastic+cup+weigh&rlz=1C1GCEV_enGB821GB821&oq=how+much+does+a&aqs=chrome.1.69i57j35i39j0l4.5231j0j1&sourceid=chrome&ie=UTF-8 [Accessed 12 Mar. 2019].] 


Example: MacRebur plastic road
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The MacRebur Plastic road[footnoteRef:16] is a newer concept than the European competitor. Its main goal was to reduce the amount of fossil fuels used in the creation of roadways. They use a fairly standard method of laying roads, but instead of using Bitumen as a binding agent they use recycled plastics[footnoteRef:17].  [16:  Macrebur.com. (2017). MacRebur | The Plastic Road Company. [online] Available at: https://www.macrebur.com/ [Accessed 21 Feb. 2019].]  [17:  Sky News. (2017). Plastic bottles and bags recycled to build roads. [online] Available at: https://news.sky.com/story/plastic-bottles-and-bags-recycled-to-build-roads-11101612 [Accessed 21 Feb. 2019].] 

This concept is fairly simple in comparison to the previously mentioned Dutch competitor. It uses the same idea of using rocks or gravel as a main body and a crude oil based binding agent. Usually this binding agent, making up 5% of the mixture, is bitumen. It is essentially a left over from the process of producing petroleum and Polymers. The Macrebur concept essentially swaps the bitumen out for waste thermoplastics. This both keeps the quality of normal asphalt roads, since the main body is still gravel and this takes the majority of the wear from normal use, and consumes waste plastic at an extraordinary rate.
In terms of the rate at which this concept consumes waste, I think it’s unrivalled. For one kilometre of road, the equivalent of around 684,000 plastic bottles are consumed[footnoteRef:18]. If a bottle weighs on average 12.7 grams10 then for every kilometre of road a total of in the region of 8.7 tonnes of plastic is used.  [18:  Keane, K. (2019). Plastic roads firm opens first factory. [online] BBC News. Available at: https://www.bbc.co.uk/news/uk-scotland-south-scotland-47454719 [Accessed 9 Mar. 2019].] 

This concept is currently being tested by the Dumfries and Galloway, Cumbria, and Enfield Councils in Scotland15. 

Analysis
	In this investigation I have looked at a handful of different examples of enterprises which had the goal of consuming waste plastic. The four examples chosen can be split into two different groups which can be easily compared, the bags and shoes being one of the group and the other being the two types of plastic roads. I will compare the examples in each group to keep the comparisons fair since the quantities of waste displaced are orders of magnitude apart.
I will compare the subjective quality of each (reviews), the price, the amount of plastic removed and the amount sold.

Group 1

The two examples in this group are the Nike shoe line “Parley” and the Keen Bag line “Harvest”. 

The first example the Keen bag line.

The products in this line appear to be well liked based on the reviews on the KEEN website, getting 4 and 5 star reviews. Although the sample pool is incredibly small with only a couple reviews for each product. This doesn’t say much for the product sales. I would assume that these bags are sold off to retailers rather than be sold directly from the manufacturer webs. 
		As far as its environmental impact, I think it is also fairly limited here too. There doesn’t appear to be much in the way of material consumption in terms of sheer mass, only 8.5g total mass per unit as a minimum. Which isn’t totally unreasonable given the type of product. 

The second product in this group is the Nike Parley shoe line.

	Same as the Keen line, these product under the Parley line have very positive ratings avraging between 4 and 5 stars across multiple retailer websites[footnoteRef:19][footnoteRef:20]. Reflective of the good reviews are the sales figures9. At 1 million units sold in 2017, these are very popular products. [19:   SF English. (2019). adidas Ultra Boost Parley 4.0 Mens Running Shoes - Grey. [online] Available at: https://www.startfitness.co.uk/adidas-ultra-boost-parley-4-0-mens-running-shoes-grey-ac7836.html?gshop=1&gclid=CjwKCAjwmq3kBRB_EiwAJkNDp9YZS6SwUuLOuch4R6_nfgAt5M6zHgZUC3t3zVUnBqfnBQ_sqOvfvBoC38sQAvD_BwE&gclsrc=aw.ds [Accessed 15 Mar. 2019].]  [20: 
 Amazon.co.uk. (2019). adidas Men's Ultraboost Parley Trail Running Shoes. [online] Available at: https://www.amazon.co.uk/dp/B07CJNGR1S/ref=asc_df_B07CJNGR1S58711157/?tag=googshopuk-21&creative=22122&creativeASIN=B07CJNGR1S&linkCode=df0&hvadid=297025890175&hvpos=1o11&hvnetw=g&hvrand=7507417428071884169&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9045394&hvtargid=pla-468811726511 [Accessed 15 Mar. 2019].

 9Kharpal, A. (2018). Adidas sold 1 million shoes made out of ocean plastic in 2017. [online] CNBC. Available at: https://www.cnbc.com/2018/03/14/adidas-sold-1-million-shoes-made-out-of-ocean-plastic-in-2017.html [Accessed 10 Mar. 2019].] 

	Its popularity is also beneficial to the environmental goal of this product. The combination of 11 plastic bottles being used per unit and a million units sold in a year means that it has the potential to consume 140 tonnes of plastic per year. 
As far as the quality of these two are concerned, they are effectively too similar to differentiate. The only measurable distinction is the price. The bags costing $16 to $40 and the the shoes costing anywhere from £80 to £110 which I think isn’t representative of the shoes being better products more so them being made by a more fashionable company.

Group 2

The two examples in this group are the Macrebur and the European plastic road project.

The European plastic road project I am curios as to whether it will work. As outlined in the investigation. It has been implemented on a small scale as a bike path around 6 months ago. Hopefully whether or not it could work will be confirmed sooner or later.
	The Cost aswell as the quality is unclear at best. It is not cited anywhere on their official website so I can’t comment on that. 

The second enterprise in this group is the MacRebur plastic road.
This concept is in roughly the same stage as the European concept, currently being tested publically. However this concept is being tested on a much larger scale with three different councils in Scotland. With actual roads having been paved with this plastic road material. 
The same as the European contender, prices are unavailable. I would assume they are available upon contracting a service from the company. 
My personal opinion on this group is that the Macrebur product is better. This is due to the lack of design flaws that are present in the European product. 














































































6
image3.png




image4.jpeg




image5.jpeg




image6.jpeg
TH ROAD 1 WACE PR
WASTE PLASTICS




image7.jpeg




image8.jpg
T Mg,

THIS ROAD IS MAI‘IE FHIIM
WASTE PL

w u.unn ;nu

=

*‘[\




image1.jpeg




image2.jpeg




