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Introduction 

The issue of implementing measures to ensure the successful transition from plastic to 

alternative materials is extremely pertinent in this day and age. The key issue that this entails is, first and 

foremost, the environmental aspect, which encompasses not only the effect of discarded plastic waste 

on our environment but also the limited supply of materials available to produce plastic. However, there 

are also certain associated health hazards, both for humans and for wildlife.  

Today, over 50% of the world’s population lives in cities.1 Therefore, the only option is to buy 

food, the vast majority of which has to be brought in from its place of production into the city; this very 

often involves plastic, either for preservation or simply to ensure it remains intact.  

There are several reasons that necessitate the transition from plastic as the most commonly used 

material for food packaging. Chief among these are the difficulty of recycling plastic, the negative effects 

of plastic on the environment, as well as on humans and wildlife, and the non-sustainability of the 

extraction of raw materials (chiefly oil) used to synthesise plastics.  

Transitioning from plastic to alternative materials requires innovative thinking and a large-scale 

overhaul of common methods of food packaging. The most commonly used plastics in the food industry 

include High Impact Polystyrene, PETG, PLA, polypropylene, and PVC.2 300 million tonnes of plastic are 

produced each year, much of which is used in the food industry, and 8 million of which end up in the 

ocean3. The plastic which pollutes the ocean is mainly from the food industry given the prevalence of 

food outlets in coastal regions and of food on boats. 

Several countries, such as the United Kingdom, have begun to implement measures to move 

away from plastic in the food industry, such as imposing a tax on plastic bags and cutting down the 

number of plastic bottles produced.4 However, in less economically developed countries (LEDCs), the 

                                                 
1 United Nations  “The World's Cities in 2016.” The World's Cities in 2016, United Nations, 2016, pp. 1–29., 

http://www.un.org/en/development/desa/population/publications/pdf/urbanization/the_worlds_cities_in_2016_data_booklet.pdf 
2 “Industries.” Applications for Plastics, www.goex.com/industries/food. 
3Ibid. 
4“9 Brilliant Ways the UK Is Cracking Down on Plastic Pollution.” Global Citizen, www.globalcitizen.org/en/content/uk-tackling-plastic-

pollution-waste-plan/. 

http://www.un.org/en/development/desa/population/publications/pdf/urbanization/the_worlds_cities_in_2016_data_booklet.pdf
http://www.globalcitizen.org/en/content/uk-tackling-plastic-pollution-waste-plan/
http://www.globalcitizen.org/en/content/uk-tackling-plastic-pollution-waste-plan/
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cheapness of plastic means its production is only on the increase. For example, in Uganda, the 

popularity of polythene bags is increasing due to their low price and the apparent ease of disposal. 

Therefore, implementing measures that ensure a successful transition to alternative materials is 

important but must be done in such a way that it is feasible for countries of all economic brackets to do. 

Definition of Key Terms 

Biodegradable  

Biodegradability is a property of a material that means it can decompose into its natural elements 

and thereby not cause any pollution. Plastic, for example, is non-biodegradable, whereas wood 

or paper is. 

Carcinogenic 

Carcinogenic refers to a substance that contributes to causing cancer. This can be provoked by 

inhaling the fumes of x or y carcinogen, eating a substance, or physical contact with a 

carcinogen. In the case of plastics, it usually stems from heating the plastics or from excessive 

proximity of the plastic to a foodstuff. 

Incineration 

Incineration is a different means of disposing of waste by burning it at extremely high 

temperatures. This method of waste disposal uses up less space and is therefore often favoured 

by countries with smaller areas. 

Landfill 

Landfill is the disposal of waste usually underground by burying it. This is the oldest form of 

waste disposal, but entails many hazards such as runoff of toxic material into soil, but also 

occupies significant volumes of space, which is a negative side to it. 

Sustainable 

Sustainable is an adjective that refers to any action or process that can be carried out at a 

constant rate and in a constant way. In this context, however, we will take it to refer to any 

process that ensures that the levels of x or y natural resources do not experience a net change. 

Recyclable  

Recyclable material is material that can be reused to be converted into new objects. This requires 

that the materials be separated and categorised first. 
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Resin codes 

Resin codes are codes applied to plastic implemented in 19885 by the Society of the Plastics 

Industry. These are used to classify plastics according to their essential chemical compounds. 

However, this does not mean that the plastics are identical, and there are still chemical variations 

within plastics with the same resin codes, which makes sorting complicated. 

 

Background Information 

Effects on the environment 

Equally, this non-biodegradability leads to harmful effects on wildlife. For example, many 

seabirds choke and die on plastic, or suffer nutritionally and starve because the indigestible material 

blocks their gut.6 Naturally, this has knock-on effects on the ecosystem as a whole; for example, if the 

birds die, the animals which feed on them suffer, and the populations of animals on which the birds feed 

grow exponentially, unbalancing the normal predatory hierarchy. Moreover, each hour there is currently 

the equivalent of a garbage truck full of plastic being emptied into the ocean.7 It is said by some that 

plastic has become, in essence, a part of the food chain. Of course, this has a hugely destructive impact 

on not just the ecosystem but animals individually. For example, turtles, who eat mainly jellyfish, often 

confuse plastic bags with jellyfish and end up choking. Turtles are significant in many ecosystem food 

chains because they are omnivorous, but can also be purely vegetarian or purely carnivorous. As a 

result, they influence large numbers of ecosystems, and populations are so dense that they are 

ecologically significant in terms of their sheer mass alone. Turtle eggs are also consumed by a number 

of predators in the ocean, while adult turtles are often needed to disperse plant seed that feeds other sea 

creatures. The example of turtles, who are seriously affected by plastic, is crucial to consider when 

evaluating the effect of plastic on the ocean and its ecosystems, because not only are they extremely 

strongly affected but they are instrumental pieces in most ecosystems.8 

Moreover, is it estimated that 80% of ocean and river plastic pollution stems from very poor 

countries.9 People in countries such as these are unlikely to consider recycling as fundamental, because 

their basic needs are often not met. As a result, rivers that run through urban populations in poor areas 

                                                 
5 “Recycling Plastic: Complications and Limitations,” Eureka Recycling 
6 Ryan, Peter G. “Intraspecific Variation in Plastic Ingestion by Seabirds and the Flux of Plastic Through Seabird Populations.” American 

Ornithological Society, vol. 90, no. 2, May 1988, pp. 446–452., 

doi:https://www.jstor.org/stable/pdf/1368572.pdf?refreqid=search%3A782fa8755e10cefe6a5f9a06ab84d41c. 
7 Katz, David, director. The Surprising Solution to Ocean Plastic. Ted, Ted, Dec. 2017, 

www.ted.com/talks/david_katz_the_surprising_solution_to_ocean_plastic?language=en#t-695348. 
8“Phys.org - News and Articles on Science and Technology.” Phys.org - News and Articles on Science and Technology, Phys.org, 

phys.org/news/2018-09-turtle-species-decline-impact-environments.html. 
9 Katz, David, director. The Surprising Solution to Ocean Plastic. Ted, Ted, Dec. 2017, 

www.ted.com/talks/david_katz_the_surprising_solution_to_ocean_plastic?language=en#t-695348. 

https://www.jstor.org/stable/pdf/1368572.pdf?refreqid=search%253A782fa8755e10cefe6a5f9a06ab84d41c
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are often polluted with plastic, which can have serious effects on ecosystems downstream as well as life 

within the river. One solution to this is to start ‘social plastic’ programmes, which will be covered more in-

depth in the ‘Possible Solutions’ section. 

 

Sustainability of raw materials used for plastic 

Firstly, most plastic is made from oil-based material. While oil reserves continue to be found, oil is 

still a fossil fuel and it cannot be produced once it runs out, unless massive new reserves are 

discovered. While this is not projected to happen in the near future, devising sustainable alternatives is 

recommended.10 Moreover, oil’s effects on the environment are extremely negative, both in its 

processing as well as in its extraction. Fracking, for example, is a common method of oil extraction, but 

often pollutes water and has been shown to lead to earthquakes. Several countries with extensive oil 

reserves, such as Venezuela, are embroiled in conflicts or other issues that prevent the full exploitation 

of this resource, which further necessitates the need to find alternative materials. 

 However, the transition to alternative materials is necessitated not just by environmental factors 

and health hazards, but also by utility and ease of production methods. A far more sustainable 

alternative would be plant-based plastics, such as PLA, made from corn. New plants can be grown to 

replace these and the carbon footprint would be far lower--assuming that these plants are replaced by 

new ones in the same number, the carbon footprint would be zero.  

Health risks to humans and wildlife of plastic 

Plastic is non-biodegradable. Essentially, this means it does not decompose into organic 

elements, such as carbon and hydrogen. Instead, because they are made from polymer chains which 

have very strong bonds between them and are composed of repeating structural units, the bonds do not 

break easily. One way in which they can be broken is by applying intense heat. However, not only does 

this require energy, but often also causes toxicity. For example, several of the health hazards associated 

with plastic are related to this. Plastic production, for example, releases carcinogenic chemicals such as 

vinyl chloride and benzene.11 When plastic is heated, these carcinogens can migrate to the food, and, 

additionally, PVC, which is a very common type of plastic, releases harmful dioxins into the 

atmosphere.12 

Potential other materials  

                                                 
10 Bpf. “British Plastics Federation.” Polyethylene (High Density) HDPE, British Plastics Federation, 

www.bpf.co.uk/press/oil_consumption.aspx. 
11 Recycling Plastic: Complications and Limitations,” Eureka Recycling 
12 Ibid. 
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One potential alternative is plant-based plastics, usually made from corn-starch (PLA); this is 

sustainable and easily biodegrades. Furthermore, mushroom root can be used directly as packaging in 

large quantities with very little processing. Another plant-based item that can be used for packaging is 

bagasse, a by-product of sugarcane processing, as are seaweed water-bottles, which are edible as well 

as biodegradable.13  

Additional alternatives include, for example, shower-friendly paper. This is paper that can be 

used in the shower and then re-used; essentially, it is completely water-resistant. It is therefore far more 

sustainable in the long-run as it can withstand being wet.  

Furthermore, palm leaf materials are highly effective and have traditionally been used for food 

wrapping in areas to which they are indigenous. However, they can also be used to synthesise plastic-

like materials which can be used for packaging on a larger scale. These are biodegradable but also 

sustainable as more palm leaves can always be grown to replenish those that have been used. The 

same applies for cornstarch and sorghum. Both of these are often waste products of the agricultural 

industry and therefore if they are not used the energy used to produce the crop will not be used as 

effectively. If the spare materials are used for packaging, however, they can be grown and regrown, 

which makes them sustainable and biodegradable.  

Moreover, edible six-pack rings are a suitable alternative to PVC. They can be eaten and are 

therefore biodegradable too. This is a convenient idea for the soft-drinks and alcoholic beverage 

industry. Prawn-shell plastic bags reduce the amount of polyethene that is wasted on single-use bags. 

These can of course be produced en masse especially as prawn shell is often discarded and not eaten. 

Therefore, not only are they biodegradable, but would make the fishing industry more effective as fewer 

materials would be wasted.  

Lastly, wood-pulp cellophane is an excellent and viable alternative to cellophane. It still has the 

same ability to retain moisture and can still be transparent, making it excellent for food-packaging, but 

has the advantage of being biodegradable. However, it would be essential to make sure that this process 

is sustainable and that the trees used to make the wood-pulp are replanted so that there is no net 

change in the number of trees in the area harvested.14  

Plastic recycling  

 Recycling plastic is often promoted as an effective way to reduce the negative impact of this 

material on the environment. Much of it, however, is discarded, and the majority ends up in landfill or 

being incinerated. In the last decade, plastic production has been five times greater than plastic recycling 

                                                 
13 Greenway, Shelly. “13 Plastic Packaging Alternatives.” Innovation Excellence, www.innovationexcellence.com/blog/2018/07/02/13-

plastic-packaging-alternatives/. 
14 Ibid. 

http://www.innovationexcellence.com/blog/2018/07/02/13-plastic-packaging-alternatives/
http://www.innovationexcellence.com/blog/2018/07/02/13-plastic-packaging-alternatives/
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by mass.15 Furthermore, there is a common misconception that plastic resin codes indicate recyclability; 

however, they give only a broad indication of the types of material used to compose the plastic. While 

there are just seven different ‘resin codes’--such as PVC, polystyrene, or polypropylene--there are 

actually innumerable varieties of plastic, which can be altered by adding dyes or other materials to 

change the composition, texture, or properties.16 As a result, plastics cannot be exactly categorised 

which makes the task of recycling efficiently and accurately impossible. While the technology to do so 

exists, the difficulty of collecting plastics, sorting them, and providing accessible infrastructure to ensure 

recycling occurs is not feasible.17 

Major Countries and Organizations Involved 

World Wildlife Fund  

 The World Wildlife Fund (WWF) is an organisation dedicated to the protection and conservation 

of wildlife. They are therefore extremely active on the issue of plastic and its effect on ecosystems. 

Notably, the WWF has started a campaign to manage plastic waste. This is mainly an awareness 

campaign as they have stated that a ‘huge movement’ must be built to combat the amount of plastic 

waste. The main objective of this campaign would be to introduce a ban on single-use plastics by 202518, 

which would then reduce the amount of plastic disposed of yearly, and thus reduce the impact on 

wildlife. Single-use plastic bans 

United Kingdom  

 The United Kingdom, historically a significant contributor to the development of the plastic 

industry and a major user of plastic for food products, announced a 25 year plan which, according to 

environment minister Michael Gove, aims to ‘set the standard’ on anti-plastic in the food industry around 

the world.19 This plan does not as of yet have a name, but can  be referred to as the ‘UK 2018 25-year 

plastic pollution plan.’ This plan would involve the following steps: 

● Banning microbeads 

● Imposing a more significant tax on plastic bags 

                                                 
15 “Recycling Plastic: Complications and Limitations,” Eureka Recycling, 2017, 

http://sites.fitnyc.edu/depts/sustainabilityatfit/Recycling_Plastic_Co.pdf 
16Ibid. 

17 Ibid. 
18 “Plastic: Why We Must Act Now”, World Wildlife Fund, https://www.wwf.org.uk/updates/plastics-why-we-must-act-now 
19 “9 Brilliant Ways the UK Is Cracking Down on Plastic Pollution.” Global Citizen, 

http://sites.fitnyc.edu/depts/sustainabilityatfit/Recycling_Plastic_Co.pdf
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● Banning plastic straws 

● Cutting down the number of plastic bottles 

● Abolishing disposable coffee cups 

● Engaging young people in the campaign against plastic20 

China  

 China is the country which produces the largest amount of mismanaged plastic waste per capita 

in the world.21 Therefore, they have a significant role to play in the transition to sustainable alternative 

materials, as the sheer volume of waste for which they are responsible is the greatest. 8.8 metric tonnes 

of mismanaged plastic waste were produced from China, with 3.53 of these ending up in the oceans.22 

United States of America  

 The United States of America is one of the G7 Nations that has not yet tackled or even 

acknowledged the extent to which plastic pollution causes environmental issues. 23 The current 

government is loath to enforce the industry regulation that would be required to combat plastic pollution 

on the scale necessary.24 

Japan  

 Japan has also failed to tackle plastic pollution to the extent necessary. The most common 

method in Japan of disposing of waste--including plastic--is incineration. However, as discussed above, 

this also entails its own problems. 

 

 Organization of the Petroleum Exporting Countries (OPEC)  

 OPEC is the principal distributor of plastics in South East Asia, and has a significant role in the 

production of the raw materials used to make plastic. OPEC also manages what these oil-based 

materials are used for. 

Timeline of Events 

                                                 
20 Ibid. 
21 McCarthy, Niall. “The Countries Polluting the Ocean the most.” The Statistics Portal, 7 August 2018, 

https://www.statista.com/chart/12211/the-countries-polluting-the-oceans-the-most/ 
22 Ibid. 
23  
Cassella, Carly “The US and Japan are the only G7 Nations that refuse to tackle plastic pollution”, Science Alert, 13 June 2018, 

https://www.sciencealert.com/us-japan-refused-join-g7-charter-tackle-plastic-pollution-oceans 

24 Ibid. 

https://www.statista.com/chart/12211/the-countries-polluting-the-oceans-the-most/
https://www.sciencealert.com/us-japan-refused-join-g7-charter-tackle-plastic-pollution-oceans
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Date Description of event 

1862 
First plastic produced, made from cellulose, London. 

 

c. 1900 Swiss engineer Jacques Edwin Brandenberger invents cellophane.                             

 
 

1930 Cello tape invented for bakers and butchers to wrap goods. 

  

1946 Tupperware developed--start of polyethene in plastic industry for food. 

   

1950 Start of modern polyethene garbage bags in hospitals and at home. 

  

1954 Zipper storage bags patented. 

  

1988 
Society of Plastics industry introduces resin codes to increae ease of sorting and 

recycling plastics. 

 
  

1996 
So-called salads-in-a-bag packaging introduced, increasing the ease with which 

food could be preserved if not finished. 

  

2000 Flexible plastic tubes for yoghurt become available. 

 
 

2000 
Polylactic acid (PLA) introduced to the market, marking the start of bioplastics in 

the food industry, 

 
 

2007 
The two liter plastic beverage bottle and the one gallon plastic milk jug are 
now ⅓ lighter than they were in the 1970s. 

   

2008 
27% of plastic bottles are now recycled. Polyethylene bags and wraps 
reach 13% recycling rate. 
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2007 
The two liter plastic beverage bottle and the one gallon plastic milk jug are 

now ⅓ lighter than they were in the 1970s. 

 

2017 New Delhi bans single-use plastics. 

 

2018 McDonalds decides to test alternatives to plastics for straws and cups. 

 
 

2018 United Kingdom announces a proposed ban on all plastic straws, 

 
 

2019 Vancouver will ban plastic straws.  

 

 

Previous Attempts to solve the Issue 

 Europe 

Several European states and cities have moved towards a ban on single-use plastics in food 

packaging. For example, the island of Sikinos in Greece announced in the summer of 2018 a ban on all 

single-use plastics. The Swiss city of Neuchatel is moving to become the first European city to do the 

same. London City airport has placed a ban on all plastic straws and cups. France has banned all freely 

distributed plastic bags at supermarkets, while Ireland has placed the most significant tax on plastic 

bags, at 22 euro cents a bag.25 

The Americas 

Mexico has placed a ban in several states to prevent the free distribution of all single-use non-

biodegradable bags. San Francisco was the first ever city to completely ban plastic bags in 2007. This 

has led to a 72% reduction in plastic bag pollution in the area. Washington D.C. has implemented a 5c 

tax on all plastic bags which has led to an 85% decline in plastic bag consumption. Costa Rica 

announced in 2017 it aimed to be plastic-free by 2021.26 Chile has implemented a proposed plastic ban. 

Asia 

                                                 
25 Global efforts to end Plastic Pollution: Single-use Plastics”, Earth Day 
26 Ibid. 
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India has joined the Clean Seas campaign. In both Mumbai and Karnataka there have been significant 

efforts to reduce plastic production and distribution.27 In China, there is a 1,593 yuan fine to any 

companies distributing single-use plastic bags following a ban on them. 

Africa 

In June 2016 Morocco introduced a ban on plastic bags, and has been searching for alternatives to 

combat the country’s previous dependence on them. Rwanda implemented a ban on plastic bags in 

2008, ad plastic bags were disposed on mainly through incineration which negatively affected Rwandan 

air quality.  

Mexico has placed a ban in several states to prevent the free distribution of all single-use non-

biodegradable plastics. 

Possible Solutions 

 The main way in which this transition can be solved is through implementing bans or restrictions 

on plastic use in the food industry together with the promotion of alternative materials. Examples of these 

alternative materials can be found in the section ‘Potential Other Materials’ (see above). However, 

because of modern-day reliance on plastic, these materials would have to be produced and processed in 

large quantities in order for them to have any real impact. 

 Biodegradable plant plastics are a very feasible alternative, as it would cater to the dependence 

on plastic that has developed. However, this process would have to be implemented sustainably; in such 

a way that the net amount of whatever plant is used remains constant. Moreover, the biodegradability of 

these plastics would be instrumental in reducing plastic pollution. These would also have to be mass-

produced, which means a new sector of agriculture would need to be dedicated to the production of 

material from which biodegradable plastics would be made.  

To reiterate, the key materials that can be used in lieu of plastic include palm leaf materials, 

cornstarch and sorghum, edible six-pack rings, prawn shell plastic bags and wood pulp cellophane. The 

advantages and disadvantages of these are discussed individually and in greater depth in the section 

‘Potential Other Materials.’ These substances closely mirror the consistency and functions of plastic, 

rendering them extremely useful in providing substitutes. However, the government of whichever country 

decides to implement these materials must have sufficient resources and legislative authority to do so 

effectively. Therefore, if one company monopolises the bioplastic market, it is essential that they make it 

so that the transition from regular oil-based plastics to bioplastics is affordable.  

                                                 
27 Ibid. 
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However, bioplastics could lead to social and ethical problems given the prevalence of hunger 

across the world. Currently, agriculture is unable to sustain the global population, and there are still 

hundreds of millions of people who are undernourished. If agriculture is then devoted to producing 

plastics, which is less of a priority than feeding the global population, it could cause intense social unrest. 

Another issue with bioplastics is that they require that large areas of forest be cleared for agriculture; as 

a result, the rate of deforestation could increase which would seriously negatively impact the 

environment, potentially to a greater extent than continuing current modes of plastic production. 

 To tackle the problem of plastic pollution in the ocean, many beach recycling programmes and 

ocean cleanup projects have begun. These attempt to remove the plastic in the ocean and thereby 

minimise the effect on wildlife and the negative effect on the food chain that this has. Additionally, 

several of these companies recycle the plastic found in the ocean and make it into products, thus 

generating profit for the cleanup to continue. 

 On the other hand, some argue that ocean cleanup is superfluous if people do not first stop 

putting plastic into the ocean. David Katz, director of the non-profit Plastic Bank, uses the analogy of 

going into the kitchen and seeing an overflowing sink: you wouldn’t take a bucket to stop the sink 

overflowing; rather, you would first turn off the tap. While ocean cleanup will eventually be necessary, 

then, if the net amount of plastic in the ocean will not change, it could be argued that funding such 

projects is futile if more plastic is simply being put in the ocean. 

 A viable solution to this is that of ‘social plastic’ campaigns. In essence, these encourage people 

in poorer countries, such as Haiti, to collect plastic and drop it at a licensed ‘Plastic Bank.’28 At such 

points, everything is available to be purchased using plastic, from WiFi to school fees. The plastic 

dropped off is then sorted and sold to companies that commission the use of social plastic in their 

products, such as Marks and Spencers, or Henkel.29 This then becomes a sustainable process which 

helps less developed countries solve the plastic problem through creating financial incentives. 
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