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The problems with plastic are wide ranging and far reaching. From the extraction of the raw materials used to create plastic, to the huge quantities produced in manufacturing plants, their consumption, their inevitable discarding, and then the aftermath. Recycling policies that are ill-equipped to deal with the staggering deluge of plastics, which are finding their way into our oceans at an ever increasing level. This essay aims to discuss and highlight how every stage of a piece of plastics life cycle, is dangerous to both the environment and to ourselves. 

The life cycle of a plastic water bottle begins with the extraction of fossil fuels, namely crude oil, petroleum, and ethane, a byproduct of hydraulic fracturing. Extracting these fossil fuels harms the environment, causes pollution, potential sea level rise and land degradation[footnoteRef:0]. Plastic production and disposal is currently estimated at around 14% of  global demand for oil and gas and is projected to rise to 50% of all growth of demand for crude oil by 2050. This is more than the entirety of many countries carbon footprint including the United Kingdom’s and any African country[footnoteRef:1]. These figures demonstrate that our plastic consumption and the extraction of fossil fuels is inextricably linked. In addition, living within close proximity to a fossil fuel plant can lead to health issues, such as a range of cancers and asthma[footnoteRef:2]. Furthermore, the transportation issues associated with moving fossil fuels to and from the manufacturing plant leads to emissions and the risk of toxic spills[footnoteRef:3]. [0:   The Union of Concerned Scientists,  2016]  [1:  Centre for International Environmental Law 2019]  [2:  The Union of Concerned Scientists,  2016]  [3:   Centre for International Environmental Law 2019] 


Plastic manufacturing has an incredibly large carbon footprint. The manufacturing process does not just require a large amount of energy but it also produces a noteworthy amount of emissions, through the cracking of alkanes into olefins, the polymerization and plasticization of olefins into plastic resins. In 2015 global emissions from cracking to produce ethylene 184.3 - 213 million metric tons of CO2e, or the equivalent of 45 million passenger cars being driven continuously for one year[footnoteRef:4]. The American fracking boom has also driven up plastic production exponentially, with exports going from 65,000 barrels a day in 2015 to 330,000 barrels a day in 2019[footnoteRef:5]. [4:   ibid]  [5:  The Food & Water Watch 2017] 


One of the most commonly created types of plastic is polyethylene terephthalate, created from petroleum hydrocarbons, the primary material used for bottled drinks[footnoteRef:6]. Health issues have been linked to the consumption of drinks in plastic bottles due to the chemicals generated in their production, namely bisphenol A, more commonly referred to as BPA. It has been linked to dangerous side effects, such as, fertility issues and prostate cancers[footnoteRef:7]. There has been a public backlash against the use of BPA in drinks bottles however studies have found that the replacement chemical, BHPF, has links to similar health issues[footnoteRef:8]. Not only do the bottled drinks we consume have the potential to harm us, but they are also an incredibly inefficient use of the liquids they contain. The production of plastic water bottles requires up to 3 times the amount of water that is inside the water bottle itself[footnoteRef:9]. This is whilst the world is on the brink, if not already in, a water shortage crisis, with the UN estimating 1.8 billion people will be living in areas classified as being in a state of critical water shortage by 2025[footnoteRef:10].  [6:  Plastics Europe 2019]  [7:  National Institute of Environmental Health Sciences 2019]  [8:   Zhang, Z., Hu, Y., Guo, J. et al]  [9:  Antea Group 2013]  [10:  The UN] 


There have been recent movements to curb the proliferation of plastic, however Shell have invested $6 billion on a new ethane cracking plant which will produce 1.6 million tons of plastic every year[footnoteRef:11]. ExxonMobil is also planning another facility that could release up to 1.4 million tons of CO2E every year, or the combined equivalent of an extra 800,000 new cars on the road[footnoteRef:12]. These are just 2 of hundreds of new facilities either being built or being planned across the world.  [11:  John Hurdle 2019]  [12:  Centre for International Environmental Law 2019] 


Driving all of this is the continued consumption of plastic, in all forms and guises. Plastic has entered every sphere of our existence, which individually is not an issue, but with plastic taking hundreds if not thousands of years to decompose, and global populations nearly reaching 8 billion, the continued scale of plastic consumption isn’t sustainable. There are numerous statistics to highlight the enormous amounts of plastic currently consumed globally, including:-
· 20,000 plastic bottles are bought every second, which is 1 million plastic bottles worldwide every minute, totalling 400 billion in 2016 alone[footnoteRef:13].  [13:  Parker L 2019] 

· There are 380 million tons of plastic produced annually, of which, 50% are designed for single use[footnoteRef:14].  [14:  Ritchie H, Roser M 2018] 

· 64% of bottled water comes from public water reserves. Blind taste tests have shown people either can’t tell the difference or actually prefer the taste of tap water[footnoteRef:15].  [15:  Get Green Now 2019] 

· In Britain people consume 8 billion bottles of water every year, in the process spending £3.3 billion on something that is effectively free, and safe to drink from public water reserves[footnoteRef:16].  [16:  House of Commons Environmental Audit Committee 2017] 

· The bottled water industry produced 2 billion kilograms of plastic packaging in 2016, the energy required for this equals 45 million barrels of oil[footnoteRef:17]. [17:  Parker L 2019] 

· If present trends continue there will be 12 billion metric tons of plastic in landfills by 2050[footnoteRef:18].  [18:  Parker L 2019] 


As of 2015 there is currently 380 million metric tons of plastic produced every year, compared to 2 million in 1950[footnoteRef:19]. Of this, only 9% of all plastic ever created has been recycled. 12% has been incinerated, which leaves the remaining 79% to accumulate and that is either sent to landfills, or the environment[footnoteRef:20]. With some studies estimating that 8,300 million metric tons of virgin plastic has been produced that leaves a staggering amount of plastic in landfills or the environment[footnoteRef:21].  [19:  Centre for International Environmental Law 2019]  [20:  UN Environment 2018]  [21:  Centre for International Environmental Law 2019] 


There are issues with recycling plastic as it is not an easily recycled material, and because it is often cheaper to produce virgin plastic, there is little incentive to recycle. Even the most commonly used types of plastic used by consumers are full of inconsistent resin composition, colour, transparency, weight, shape, and size, all of which complicate and often rule out the possibility of recycling[footnoteRef:22]. As a result, the global plastic waste trade has burgeoned in recent years with China being the main recipient. Of all the plastic scrap intended for recycling half of this is traded internationally[footnoteRef:23]. By 2016, China imported 45 percent of the world's total waste since 1992, if Hong Kong is included the figure is 70%[footnoteRef:24]. In January 2018 China banned the import of plastic waste, shifting the burden of plastic recycling onto other, mostly Asian, countries, with Thailand seeing a 640% increase in imported plastic waste, from January to June 2018, compared to the same period the previous year[footnoteRef:25]. After several months of accepting the huge overspill of plastic waste several Southeast Asian countries started to react by protecting themselves against the enormous amounts of plastic arriving on their shores. In June 2017, Thailand issued a temporary ban on imported plastic waste and e-waste, and is now planning a permanent ban within the next two years. As with China, Thai authorities claim that by being the reluctant recipient of the flood of imported waste it has prevented the country from developing its own system of collection and recycling. In addition, this creates environmental pollution and suffering for local communities[footnoteRef:26]. As more countries are protecting themselves against the tide of foreign waste, the enormous amounts of plastic waste currently being traded could find its way to other impoverished nations, with limited capacities to deal with the waste[footnoteRef:27].  [22:  Parker L 2019]  [23:  ibid]  [24:  ibid]  [25:  Gaia Group 2018]  [26:  ibid]  [27:  ibid] 


Plastic that is unmanaged invariably ends up in the environment, either from our coastlines, our rivers, or fishing vessels leaving equipment behind. Marine debris is found on beaches across the world and at all depths of the ocean. About 60%-80% of all marine debris is composed of plastic, with studies estimating that 8 million metric tons of plastic enters the ocean each year. About 80% of marine debris is from coastal areas with the other 20% coming from vessels[footnoteRef:28].  Furthermore, one study recently found that  90% of plastic that enters the ocean via rivers arrives from just 10 rivers. These rivers are found in Asia and Africa. They have large populations living along the length of the rivers in question, which can lead to plastic finding entering said rivers[footnoteRef:29]. Imported waste adds another 12% to the plastic waste China generates domestically. In 2016 that translated to 8.1 million additional tons on top of the 67 million tons of domestic waste[footnoteRef:30]. The rivers that are the most polluted in the world are also in countries that developed nations export plastic waste to, exasperating the issue.  [28:  Ocean Health Index 2019]  [29:  Earthwatch Institute 2019]  [30:  Science Advances 2018] 


To conclude, from the moment the raw materials to create plastic are extracted from the ground, to when the end product inevitably ends up in either a landfill or the environment, plastic pollutes and damages the environment, humans and animals alike. The massive amounts of plastic produced, without a clear and viable recycling plan is resulting in the deaths of huge amounts of marine life from plastic related causes. It has also become increasingly clear that exporting plastic for recycling in developing countries should not be the solution to the huge amount of plastic that is consumed as this, more often than not, finds its way into the environment as well. 
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