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1.1 Abstract
Plastic. Our era’s defining material. The Material that is so integrated in our lives and surrounds us in our homes, at work, 
and even exist in our blood streams.

This essay lays out the facts surrounding the problems of petroleum based plastic and particularly those of disposable 

packaging that can’t be reused or recycled. It investigates further the possibility of the replacement of compostable 
materials such as compostable plastic in this segment. Finally it discuss wether changing materials is enough and what 

additionally needs to be considered for sustainable designs and development.
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1.2 Introduction
This essay starts at the beginning, establishing the functional, cyclic ecological system and ours absolute dependance 
on it. Moving onto a brief, historical, introduction of the shift from organic to mechanical production in the arena of the 

Industrial Revolution, in which linear production and the concept of waste emerged. 

The second chapter looks into the different levels of the problems surrounding evolving petroleum based plastic. Starting 
off on a molecular level, ending at the global, massive and urgent problem of plastic pollution, as The European 

Commission describes it. It further more presents facts on why the waste handling and recycling methods and practices 
today are a insufficient system and potentially dangerous. The aim is to identify plastic packaging as the root of the 

problem where, according to the Ellen MacArthur Foundation, half of the total production of packaging can’t be reused or 
recycled. 

The third chapter investigates if compostable materials could be a valid replacement for conventional plastics in 

packaging. Starting off by explaining the basic functions of compostability and its supremacy over non degradable 
plastics. Moreover by showing visual examples of an interesting mix of innovative compostable materials such as sand 

packaging and shrimp-plastic. It is then followed by a short, visual, introduction of Natureflex, as an example of how 
compostable packaging could be successfully applied with the same function, look and feel, as conventional plastic in 

flexible packaging. Further on the political interventions and market predictions are examined, where countries such as 
France have outlawed disposable plastic bags and tableware and according to Market Researcher Technavio will 

compostable packaging ”emerge as a key trend in the global e-commerce packaging market until 2020. This essay aims 
to examine arguments, concerns and obstacles on why compostable packaging couldn’t and shouldn’t be considered as 

an ultimate solution to the problem of compostable plastic, discussed in the topics of renewable feedstock, related 
infrastructure and throw away culture posed today. 

Lastly it aims to unravel the discussion of what additionally needs to be changed in order to reach sustainable design 

solution and why, simply changing material isn’t enough. Three views are presented by William McDonough and Michael 
Braggarts, authors of the book Cradle to Cradle who emphasis the importance of considering the whole life cycle and 

process in design. Followed by the essay “Design Of Scarcity”, written by Jon Goodman, Michael Klien, Andreas 
Rumpfhuber and Jeremy Hill in which they critic the current economical system and argue design needs to take it’s cues 

from outside existing economical models. Lastly, authors of Design for Sustainable Change, Anne Chick and Paul 
Mickletwaite talks about the emerging field of design thinking as a tool to engage the field of design and designers more 

actively in societal and environmental challenges.

This essay leads to the conclusion that compostable packaging is a valid replacement for conventional disposable plastic 
packaging. It could be created in such a way that would benefit humans, environment and the economy. However it’s 

also the conclusion that changing material is not enough. To create significant sustainable development over a longer 
period of time additional vital concerns need to be considered to obtain sustainable designs and development. If not we 

might end up with  the solving of one problem, only to then create another.
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1.3 The Creation Of Waste - The shift from organic to mechanical production
Earth operates in a system where there is no such thing as waste. That is why the environment and every living thing in it 
has been able to grow and prosper for million of years. The biological system is cyclical; this means that when something 

dies it becomes nutrients for something or someone else. As William McDonough and Michael Braggarts, authors of the 
book Cradle to Cradle put it,  “Waste equals food”.  The Gaia Theory teaches us that we are part of the environment, not 1

separated from it. The biological functions of the planet sustain us, there is no nature and then us, we are a part of 
nature.2

Humans like every other species, have always struggled to maintain “enough” food and other necessary supplies to be 

able to survive. Abundance from nature allows life to prosper and scarcity from it can lead to starvation and death. All 
living things are dependent on the Earths support system. When the Industrial Revolution came about in the Eighteenth 

Century humans could, for the first time, both tame and control nature in a way and scale that it had never done before.  3

As a correlation this resulted in humans being able to take huge amounts of raw materials from the crust of the Earth to 

synthesis, concentrate and alter it. More could be produced and at a much faster rate then ever before. The Earth’s 
resources were considered endless and natures abundance untouchable. Moreover, it was considered as the rights and 

the duties of humans to “shape nature to better ends”.4

The perception of human domination over nature had long before the Industrial Revolution been the ruling mindset 
among the biggest influencers in Science, Economy and Religion particularly in the Western society. The British 

Philosopher, Scientist and Jurist Francis Becon, (1561-1626) known as the father of the Empiricism philosophy, was a 
strong spokesman of a mechanical worldview.  He saw nature as bound to service humans; “Nature being known, it may 5

be mastered, managed, and used in the Services of human Life”.6

A shift from an organic to mechanical production took place in the arena of the Industrial Revolution and with it emerged 
a linear system of production outside the natural, cyclic ecosystem. With the help of the new machines and new 

materials it allowed the industries to design products for the masses at a much faster pace. In turn there was little to no 
concern or knowledge of it’s “after life” and during this process the concept of waste was created. 

The Industrial Revolution wasn’t planned but it wasn’t without a motive. According to McDonough and Braungart, it was 

“driven by the human desire by acquisition of capital”. The Industrial Revolution was at the bottom an economical 
revolution”.  They explain that the narrowed focus on economic growth left little to no concern of any other vital concerns.7

Today the linear production of goods dominate the modern processes of manufacturing. We still cling to outdated and 

archaic mental models that used to lay out the foundation for the Industrial Revolution, and so do our designs. As we 

 William McDonough and Michael Braungart, Cradle to Cradle: Remaking The Way We Make Things” (New York: North Point Press 2002) 921

 J.ames E. Lovelock. Atmospheric Environment: Gaia as seen through the atmosphere. 6 (8): 579–580.(1972) doi:10.1016/0004-6981(72)90076-5.2

 William Rosen, The Most Powerful Idea in the World: A Story of Steam, Industry, and Invention. (New York: Random House, 2011)3

 William McDonough and Michael Braungart, Cradle to Cradle: Remaking The Way We Make Things” (New York: North Point Press 20024

 biography.com, Francis Bacon: Academic, Academic, Scientist, Lawyer(1561–1626). Accessed: 2nd of June 2017. https://www.biography.com/people/francis-bacon-91946325

 William Leiss, The Domination of Nature, (Montreal: McGill-Queen’s University Press 1972/1994) 896

 William McDonough and Michael Braungart, Cradle to Cradle: Remaking The Way We Make Things” (New York: North Point Press 2002) 217

http://biography.com
https://www.biography.com/people/francis-bacon-9194632
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shall see this has lead to significant drawbacks, particularly in those concerned with the ecological impacts as well as 
that of human health.

2. The Problem With Petroleum Based Plastics

2.1 Petroleum Based Plastic - Our Era’s Defining Material

As copper defined the Bronze Age and the Iron Age was defined with iron, our era’s will be remembered as the Age of 

Plastic. The first fully synthetic polymers were developed in New York in 1907 by Leo Baekeland. His Bakelite as the 
plastic is called, “could be molded very quickly, an enormous advantage in mass production processes where many 

identical units were produced one after the other.”  However the exponential growth of plastic didn’t take of until the 8

1960s, as a direct outgrowth of industries developing during World War 2.  It quickly became a symbol for the 9

convenience of Modern Living and its durability was seen solely as a positive thing.  Today plastic is considered as the 10

ubiquitous workhorse of materials for the modern economy and as a integral part of the daily-life. The production of 

petroleum based plastic is set to grow steeply, with a doubling of plastic produced in the coming 20 years.  11 12

The conventional plastic of today is derived out of fossil fuels like oil, natural gas and coal. Of the approximately 311 
million metric tons plastic is produced annually, 90% is derived out of a petroleum based feedstock.  To make petroleum 13

based plastic you need water, fossil fuel, chemical additives and more fossil fuel to produce it.  Fossil fuels are so called 14

“virgin feedstock” and is not renewable source of raw material. Moreover, is it non degradable in nature within a 

meaningful human time. 

Petroleum based feedstock is actually organic (like every material on this Earth) however, the synthesised compound 
created is not. The backbone of the fossil feedstock is chemically altered to make extremely strong carbon to carbon 

bindings which is what makes it so durable. These bindings are foreign for microorganisms that digest organic matters 
and that is why plastic is non degradable. Furthermore are plastic molecule gigantic molecules, made up of an enormous 

long polymer chain. A typical plastic molecule outweighs a water molecule with 10.000 to 18 adding to the hardship of 
breaking it down.  15

 Vivian Powes, The Bakelitzer: A National Historic Chemical Landmark (Washington: American Chemistry Society, 1993) Digital Version: https://www.acs.org/content/dam/acsorg/8

education/whatischemistry/landmarks/bakelite/the-bakelizer-commemorative-booklet.pdf

 European Commission, “Strategy on Plastics in a Circular Economy” http://ec.europa.eu/smart-regulation/roadmaps/docs/plan_2016_39_plastic_strategy_en.pdf First Accessed: 9

26th of January 2017

 Sarah Mosko “The Problems with Petroleum Based Plastic” Algalita Marine and Research and Education. Acsessed: 1st of June 2017. http://www.algalita.org/bioplastics-are-they-10

the-solution/

 World Economic Forum, Ellen MacArthur Foundation and McKinsey & Company, The New Plastics Economy — Rethinking the future of plastics (2016, http://11

www.ellenmacarthurfoundation.org/publications).

 World Economic Forum and Ellen MacArthur Foundation, The New Plastics Economy –Catalysing action (2017, http://www.ellenmacarthurfoundation.org/publications).12

 European Comission, “Strategy on Plastics in a Circular Economy” http://ec.europa.eu/smart-regulation/roadmaps/docs/plan_2016_39_plastic_strategy_en.pdf First Acsessed: 13

26th of January 2017

 Plastics Europe, Plastics – the Facts Report 2013 First Published: 14 October 2013 http://www.plasticseurope.org/Document/plastics-the-facts-2013.aspx?FolID=214

 Sarah Mosko “The Problems with Petroleum Based Plastic” Algalita Marine and Research and Education. First published: Date missing. http://www.algalita.org/bioplastics-are-15

they-the-solution/

https://www.acs.org/content/dam/acsorg/education/whatischemistry/landmarks/bakelite/the-bakelizer-commemorative-booklet.pdf
http://ec.europa.eu/smart-regulation/roadmaps/docs/plan_2016_39_plastic_strategy_en.pdf
http://www.plasticseurope.org/Document/plastics-the-facts-2013.aspx?FolID=2
http://ec.europa.eu/smart-regulation/roadmaps/docs/plan_2016_39_plastic_strategy_en.pdf
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Common plastic objects like PET-bottles made out of polyethylene, can take hundreds of years to break down, while 

others may take thousands.  Even though plastic can be turned into smaller pieces, fragments or particles, the molecule 16

will still stay the same for a very long time. Another perspective is given by the plasticpollutioncoalition.com “Every single 

piece of plastic ever created still exists - including the small amount that has been incinerated and has become toxic 
particular matter.”17

2.2.1 Plastic Waste Handling - The Destination Of “Away”
When we throw “away” our plastic there are different possibilities where the waste can end up depending on country and 

local conditions. The most common and oldest destination is placement in landfills. Another is burning for energy 
recovery (incineration). However, a significant amount of waste is leaking into the environment. According to a research 

study about the marine pollution calculated that of the 275 million metric tons of plastic plastic waste was generated in 
192 coastal countries in 2010, 4.8 to 12.7 million MT entered the ocean.  Recycling is seen as the optimal choice to 18

handle plastic waste because of the ability to retrieve material and prevent pollution.

The growing landfills are not so much a concern because of the physical space they occupy. According to European 
Commission landfills are the least desirable place for waste to go because it “may release chemicals such as heavy 

metals resulting in run-off called leachate. This liquid can contaminate local groundwater and surface water and soil”.  19

Modern waste incineration plants can be used to produce electricity, steam and heating for buildings and burning is an 

effective way to get “rid” of plastic. However, the problem does remain when precious resources are lost forever as a 
result of being burned. Furthermore, poor or incomplete burning of waste materials can result in release of hazardous 

chemicals, including dioxins and acid gases. Some plastics are not at all possible to burn without realising hazardous 
substances but still is. 20

2.2.2 Recycling - No Sufficient System In Place

It’s hard to say how much plastic is being recycled in the world, numbers differ - or don’t exist - a lot depend on the 
country. There are no international standards of recycling practises today which make it impossible to appreciate a 

universal number.  Europe is looked upon as the most developed area with sophisticated recycling knowledge and 21

infrastructures in place. However according to numbers of the Solid Waste Association, 87% of the plastic waste is sold 

 Barry E DiGregorio, "Biobased Performance Bioplastic: Mirel," Chemistry & Biology 16:1 (2009) 1-2 Assessed: 30 January 2009 doi: doi.org/10.1016/j.chembiol.2009.01.00116

 PPC One Sheet, plasticpollutioncoalition.com. Accessed: 2nd of June 2017, https://plasticpollutioncoalition.zendesk.com/hc/en-us/articles/115001996707-PPC-One-Sheet-English17

 Jenna R. Jambeck, Roland Geyer, Chris Wilcox,Theodore R. Siegler, et.la, .Plastic waste inputs from land into the ocean. Science, Vol. 347, Issue 6223, pp. 768-771(25th of 18

August 2014; accepted 16 January 2015. doi:10.1126/science.1260352

European Commission, Being wise with waste: the EU’s approach to waste management (Luxembourg: Publications Office of the European Union, 2010) http://ec.europa.eu/19

environment/waste/pdf/WASTE%20BROCHURE.pdf

European Commission, Being wise with waste: the EU’s approach to waste management (Luxembourg: Publications Office of the European Union, 2010) http://ec.europa.eu/20

environment/waste/pdf/WASTE%20BROCHURE.pdf

 Gianna-Carina Grün, Six data visualizations that explain the plastic problem. First published on dw.com the 30st of December 2016. http://www.dw.com/en/six-data-visualizations-21

that-explain-the-plastic-problem/a-36861883

http://ec.europa.eu/environment/waste/pdf/WASTE%20BROCHURE.pdf
http://ec.europa.eu/environment/waste/pdf/WASTE%20BROCHURE.pdf
http://dw.com
http://www.dw.com/en/six-data-visualizations-that-explain-the-plastic-problem/a-36861883
http://doi.org/10.1016/j.chembiol.2009.01.001
http://plasticpollutioncoalition.com
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onto China. The report furthermore accuses China of having low environmental standards and next to no supervision 
and say that there is no reliable source of what happens to the recycled plastic once it reaches China.22

If the plastic reaches a recycling facility it will most likely be “down cycled”. This happens when different types and 

qualities of plastics are mixed together ending up in a so called “plastic soup”. This results in an overall drop in the 
quality, which further means that it more than likely won’t be technically possible to recycled again. Even well meant 

recycle initiative can even potentially be of serious health risks for humans. A recent study show that 43% of the toys 
tested, which were  made out of recycled plastic contained brominated flame-retarding chemicals. These plastic additives 

“have been associated with lower mental, psychomotor and IQ development, poorer attention spans and decreases in 
memory and processing speed”.  According to Dr Michael Warhurst, CHEM Trust’s director, regulations need phase out 23

groups of chemicals of concern, “the brain development of future generations is at stake”.24

Another problem with plastic products, particularly in packaging, is that many of them may have been mixed and 
mounted together with other materials. For example, metals or paper in packaging. Manufacturers do so to enhance the 

products performance in for example oxygen and moist barriers. However did the report by The New Plastic Economy - 
Catalysing Action (2017) found that “this combination of multiple materials means that many of these applications, like 

those combining plastic and aluminium layers, are economically, and in some cases even technically, unrecyclable”.25

The recycling system today is insufficient and can be potentially dangerous. However, it should be pointed out that It is 
not recycling as a concept that is the problem. According to the authors of Cradle to Cradle William McDonough and 

Michael Braungart, the issue lies in the design. Most products today are not made to be recycled. Plastic could be 
recycled perpetually if the quality and additives were considered and the design was intended to do so.26

2.3 Disposable Plastic Packaging - At The Heart Of The Problem
The largest market sector for plastic is packaging. Packaging is defined by the Oxford Dictionaries as “Materials used to 
wrap or protect goods”, and disposable defines as “(of an article) intended to be thrown away after use.   Disposable 27 28

plastic is meant to be “thrown away” and are destined to to end up in either landfills or to be incinerated. Disposable 
packaging is designed to become waste.

In Europe, Germany is the number one producer of packaging waste and the consumption has grown by 13% the last 

decade, reflecting a world wide trend. According to Thomas Fischer from the Deutche Umweltshilfe it is the increasing 

 Velis C.A. (2014). Global recycling markets - plastic waste: A story for one player – China. Report prepared by FUELogy and formatted by D-waste on behalf of International Solid 22

Waste Association - Globalisation and Waste Management Task Force. ISWA, Vienna, September 2014.

 Arthur Neslen, Warnings Over Children's Health As Recycled E-waste Comes Back As Plastic Toys. The Guardian. Last Modified: Thursday 9th of March 2017. https://23

www.theguardian.com/sustainable-business/2017/mar/09/plastics-recycling-ewaste-children-toys-health-risks-flame-retardants-circular-economy

 Arthur Neslen, Warnings Over Children's Health As Recycled E-waste Comes Back As Plastic Toys. The Guardian. Last Modified: Thursday 9th of March 2017. https://24

www.theguardian.com/sustainable-business/2017/mar/09/plastics-recycling-ewaste-children-toys-health-risks-flame-retardants-circular-economy

 World Economic Forum and Ellen MacArthur Foundation, The New Plastics Economy –Catalysing action (2017, http://www.ellenmacarthurfoundation.org/publications).25

 William McDonough and Michael Braungart, Cradle to Cradle: Remaking The Way We Make Things (New York: North Point Press 2002), 5826

 https://en.oxforddictionaries.com/definition/packaging27

 https://en.oxforddictionaries.com/definition/disposable28

https://www.theguardian.com/sustainable-business/2017/mar/09/plastics-recycling-ewaste-children-toys-health-risks-flame-retardants-circular-economy
https://www.theguardian.com/sustainable-business/2017/mar/09/plastics-recycling-ewaste-children-toys-health-risks-flame-retardants-circular-economy
https://en.oxforddictionaries.com/definition/packaging
https://en.oxforddictionaries.com/definition/disposable
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number of single households responsible for raising the amount of plastic packaging, but companies are also doing this 
to increase their margins or hide shrinking product sizes.29

Perhaps the most interesting and successful initiative that addresses the problematics around plastic packaging is “The 
New Plastic Economy” initiative issued by the Ellen MacArthur Foundation. The aim of “The New Plastic Economy” is to 

contribute to more effective plastics system based on circular economy principles and was made in cooperation with 
stakeholders from the whole production chain, scientist, and environmental experts. The initiative has been backed up a 

by dozens of leading businesses, philanthropists, cities and governments, such as the UN, The Coca Cola Company, 
New Yorks Office of Sustainability, Veolia, L’ORÉAL, MARKS & SPENCER etc.  Earlier this year the European 30

Commission released a road map for “Strategy on Plastics in a Circular Economy”.  It is however unclear if the 31

publication was in relation to the research done by the Ellen MacArthur foundation and partners or not. 

The extensive research report The New Plastic Economy - Rethink the future of plastic (2016) presented many and 

important facts about the environmental and economical drawbacks caused by plastic. Some key findings were:

1.) Plastic will out weight fishes by 2050 in predicted conditions. 
2.) 50% of all plastic packing (or 30% by weight) are not reusable nor recyclable 

3.) Only 14% of plastic packaging is collected for recycling,
4.) 30% of plastic packaging leaks out in the environment. Furthermore that 95% of material value is lost after 

one use cycle, which is equivalent to a economical loss of USD 80–120 billion annually. .32

In the most recent report, The New Plastic Economy - Catalysing Action (2017) a segment of plastic packaging was 
identified which almost exclusively was limited to single-use product and of for various reasons, (see figure x) can not be 

reused or recycled. They found that these, “packaging applications – representing at least half of all plastic packaging 
items, or about 30% of the market by weight – are, by their very design, destined for landfill, incineration, or energy 

recovery, and are often likely to leak into the environment after a short single us.”  They further conclude that a 33

combination of redesign and innovation is required to make progress in these four challenging plastic packaging 

segment.”34

Small format packaging: candy wrapper, lids, sachets (generally smaller things than 40-70 mm) 
tend to escape collection or sorting systems and have no economic reuse or recycling pathway. (2 picture frame)

Multi material: packaging with inseparable layers of different materials, (tetra pack) 
combination of multiple materials means that many of these applications, like those combining plastic and aluminium 

layers, are economically, and in some cases even technically, unrecyclable.
Uncommon Materials: uncommon plastics such as PVC, EPS, PS

 Kiyo Dörrer, What to do about Germany's mounting packaging waste? http://www.dw.com/, First Published: 12 June 2016, http://p.dw.com/p/2ToKc29

 World Economic Forum and Ellen MacArthur Foundation, The New Plastics Economy –Catalysing action (2017, http://www.ellenmacarthurfoundation.org/publications).30

 European Commission, “Strategy on Plastics in a Circular Economy” http://ec.europa.eu/smart-regulation/roadmaps/docs/plan_2016_39_plastic_strategy_en.pdf First Accessed: 31

26th of January 2017

 World Economic Forum, Ellen MacArthur Foundation and McKinsey & Company, The New Plastics Economy — Rethinking the future of plastics (2016, http://32

www.ellenmacarthurfoundation.org/publications).

 World Economic Forum and Ellen MacArthur Foundation, The New Plastics Economy –Catalysing action (2017, http://www.ellenmacarthurfoundation.org/publications).33

 World Economic Forum and Ellen MacArthur Foundation, The New Plastics Economy –Catalysing action (2017, http://www.ellenmacarthurfoundation.org/publications).34

http://ec.europa.eu/smart-regulation/roadmaps/docs/plan_2016_39_plastic_strategy_en.pdf
http://p.dw.com/p/2ToKc
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Nutrient contaminated Packaging: coffee capsules, organic waste bags, take away food packaging. often technically 
recyclable, are not economically viable to sort and recycle because their small volumes prevent effective economies of 

scale.
Nutrient contaminated: coffe capsules, take away boxes, organic waste bags.

Often difficult to sort and clean for high quality recycling. This segment includes applications that are prone to be mixed 
with organic contents during or after use.

2.4 Plastic Pollution 

2.4.1 Plastics in Oceans

Plastics durability has created problems which are particularly worrisome in marine environments and simultaneously for 

its inhabitants too. Every year, 8,6 million tons of plastic waste ends up in oceans, seas and lakes and over 5 trillion 
pieces of plastic currently litter the oceans.  One source claims that plastic packaging comprises of more than 62% of all 35

items (including non-plastics) collected in international coastal clean-up operations.36

As stated is the worrisome fact that fishes might be outweighed by plastic debris in less then 30 years.  Plastic litter 37

pose a serious problem where pieces of plastic are being ingested. Research shows that plastic has been found in over 

260 different sea creatures; everything from the smallest sandworms to the biggest of mammals and where the plastic 
can cause digestive blocks and immediate death by entanglement.  38

There are still numerous uncertainties about what happens to the smallest fragments of plastic, micro plastic, especially 

in the marine environments, “the amount is too large, and most particles too small, to be able to collect it all.” reports 
Gianna-Carina Grün from dw.com.  According to Andres Cozar Cabañas, lead scientist of the non-profit organisation 5 39

Gyres and promotor of legislative ban on plastic microbeads in consumer products, told the National Geographic that 
"We don't know what this plastic is doing… The plastic is somewhere—in the ocean life, in the depths, or broken down 

into fine particles undetectable by nets.”.  He continues; “We don’t fully understand the consequences the plastic is 40

having or will have in our oceans,” he said. “What we do know is that these consequences will be felt at a much greater 

scale in an ecosystem like this” because it is unlike any other on Earth.41

 Marcus Eriksen , Laurent C. M. Lebreton, Henry S. Carson, Martin Thiel, Charles J. Moore, Jose C. Borerro, Francois Galgani, Peter G. Ryan, Julia Reisser, Plastic Pollution in the 35

World's Oceans: More than 5 Trillion Plastic Pieces Weighing over 250,000 Tons Afloat at Sea. Accessed: December 10, 2014. https://doi.org/10.1371/journal.pone.0111913

.Excludes cigarette butts from calculation. D. Barnes et al.,Accumulation and fragmentation of plastic debris in global environments (Philosophical Transactions of the Royal Society 36

B, 2009). Note: Ocean Conservancy, International Coastal Cleanup (2014)

 Graeme Wearden “More plastic than fish in the sea by 2050, says Ellen MacArthur" Tuesday 19 January 2016 https://www.theguardian.com/business/2016/jan/19/more-plastic-37

than-fish-in-the-sea-by-2050-warns-ellen-macarthur

 Over 260 species, including invertebrates, turtles, fish, seabirds and mammals, have been reported to ingest or become entangled in plastic debris, resulting in impaired movement 38

and feeding, reduced reproductive output, lacerations, ulcers and death. Source: Thompson, Richard C.; Moore, Charles J.; vom Saal, Frederick S.; Swan, Shanna H. "Plastics, the 
Environment and Human Health: Current Consensus and Future Trends," Biological Sciences 14 June 2009 

 Gianna-Carina Grün, Six data visualizations that explain the plastic problem. First published on dw.com the 30st of December 2016. http://www.dw.com/en/six-data-visualizations-39

that-explain-the-plastic-problem/a-36861883

 Brian Clark Howard, 5 Trillion Pieces of Ocean Trash Found, But Fewer Particles Than Expected. National Geographic. First Published: 13th of December, 2014. http://40

news.nationalgeographic.com/news/2014/12/141211-ocean-plastics-garbage-patches-5-gyres-pollution-environment/

 Tatiana Schlossberg, Trillions of Plastic Bits, Swept Up by Current, Are Littering Arctic Waters. The New York Times. First Published:19th of April 2017 https://www.nytimes.com/41

2017/04/19/climate/arctic-plastics-pollution.html?_r=0
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2.4.2 Plastic pollution in the soil, ground water, food web and CO2 releases

Another alarming problem is that of the added chemicals in the plastic that enhance desired function and features. 
Common additives in plastic are for example flame retardants, bisphenols and phthalates, which have been shown in 

scientific studies and research “to be of critical concern for human health”.  Plastics containing such additives have 42

been proven to leak toxins causing “persistent organic pollutions” in ground water and soil.  Furthermore, oil-based 43

toxins already released in nature (such as polychlorinated biphenyls, nonylphenyls and derivatives of DDT) act to repel 
water but attract other oil based materials, such as plastic. This occurrence becomes particularly problematic as it makes 

plastic debris, particularly in the ocean, a perfect vehicle for other toxins to team up with and accumulate and increase 
the concentration of toxins.  When plastic particles are being ingested these toxins can be absorbed by sea creatures, 44

not only causing damage to the creature itself, but it can also work as en effective route which toxins can enter the food 
web.  Today plastic can been found in the bloodstream and tissue of every human, including newborns.45 46

As mentioned almost all plastic draws from fossil feedstock and therefore has it a significant impact on the carbon 

emission. The New Plastic Economy report (2016) found that “plastics stands for about 6% of global oil consumption, 
which is equivalent to the oil consumption of the global aviation sector.” They further predict that “If the current strong 

growth of plastics usage continues as expected, the plastics sector will account for 20% of total oil consumption and 15% 
of the global annual carbon budget by 2050.”  47

 

3. Compostable Plastic - A Valid Replacement Of Petroleum 
Based Packaging?

3.1 Compostable packaging - A“Worry Free Solution?”
A compostable compound biodegrades back into nature in a short period of time, leaving no visible trace and turns into 
nutrient compost without contaminating the soil or plants.  What this process produces is compost, also known as 48

hummus, which is a very nutrient soil that is food for many creatures and plants. Healthy and nutrient rich soil is needed 
to produce new crops and life and can improve the quality of our soils and can, for example replace non-renewable 

fertilizers.49

 Richard Harth. Perils Of Plastics: Risks To Human Health and The Environment. Arizona State University Biodesign Institute. First Published: 18th March 2010.https://42

biodesign.asu.edu/news/perils-plastics-risks-human-health-and-environment 

 Jefferson Hopewell, Robert Dvorak, Edward Kosior, Plastics Recycling: Challenges and Opportunities. Biological Sciences Volume 364, issue 1526. First Published: 14th of June 43

2009. DOI: 10.1098/rstb.2008.0311

 Chelsea Rochman, Eunha Hoh, Tomofumi Kurobe and Swee J. Teh. Ingested Plastic Transfers Hazardous Chemicals to Fish and Induces Hepatic Stress. Scientific Reports 3. 44

Accessed 21st of November 2013 doi:10.1038/srep03263

 Andrady, Anthony L. "Microplastics in the Marine Environment," Marine Pollution Bulletin Volume 62, Issue 8, First Published: August 2011. doi: doi.org/10.1016/j.marpolbul.45

2011.05.030

 Jefferson Hopewell, Robert Dvorak, Edward Kosior, Plastics Recycling: Challenges and Opportunities. Biological Sciences Volume 364, issue 1526. First Published: 14th of June 46

2009. DOI: 10.1098/rstb.2008.0311

 World Economic Forum, Ellen MacArthur Foundation and McKinsey & Company, The New Plastics Economy — Rethinking the future of plastics (2016, http://47

www.ellenmacarthurfoundation.org/publications).

 Biodegradable Products Institute (BPI) “Confused by the Terms Biodegradable” PDF Download: January 2015 http://www.bpiworld.org/page-185745248

 European Commission, Being wise with waste: the EU’s approach to waste management (Luxembourg: Publications Office of the European Union, 2010) http://ec.europa.eu/49

environment/waste/pdf/WASTE%20BROCHURE.pdf
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When a compostable material is disposed it requires specific conditions to be able to biodegrade; the process can be 
started by heat, moisture, microbial enzymes, or other environmental conditions, depending upon the compound. When 

this process is complete only water, biomass, carbon dioxide or methane should be left (depending upon wether the 
process takes place under aerobic or anaerobic conditions).50

A compostable material can be made up by any organic matter. It can also look, feel and have the same functions as 

conventional plastic. Plastic is just a mass-calling-name for a polymeric materials, it is not limited to come from petroleum 
based feedstock. Compostable plastics can be derived out of cellulose (cellophane), corn (PHAs) and polylactic acid 

(PLA) which are renewable resources and can be designed compostable. This means that plastic does not have to 
become “waste” it can be designed to follow the ecological cycle and biodegrade safely back to Earth as a nutrient for 

plants and microorganisms. “Waste equals food”.51

There are many inspiring and innovative emerging packaging concepts for alternative organic raw-material that is 

compostable. Compostable plastics are however, particularly interesting in packaging applications for industrial 
production. Since the conventional ones are creating significant drawbacks. Compostable materials used in disposable 

packaging are steadily on the rise, the top application in Europe are disposable tableware, biowaste bags, carrier bags, 
rigid packaging and flexible packaging.  The examples shown in (figure x) are all example of packaging that is fully 52

compostable.

3.2 NATUREFLEX
Example. Website only. Go to www.iloveprint.com

3.3 Certification - Protect And Control
To protect and control the products abilities to become compost, standards and certifications have been developed by 

different institutions. The European Commission has issued the EN 13432 standard for industrial composting, in US the 
same criteria are described in ASTM-6400-99 and as well in the International Standard Organisation (ISO14855). The 

European standard aims to “… coordinate and harmonies all the initiatives in this context so as to ensure the flow of 
trade is unimpeded in European Union and prevent anticompetitive practises.“ According to The European Bioplastic this 

is important because “certification guarantees a high product safety and also allows a product to wear a certain label, 
which can help to make product information more transparent for the end-consumer.”53

The EU Standard specifies the four main points of industrial composting while measuring: chemical composition, 

biodegration, disintegration and quality of final compost and ecotoxicity.  For a product to obtain a certification of 54

 Biodegradable Products Institute (BPI) “Confused by the Terms Biodegradable” PDF Download: January 2015 http://www.bpiworld.org/page-185745250

 William McDonough and Michael Braungart, Cradle to Cradle: Remaking The Way We Make Things (New York: North Point Press 2002)51

 Harald Kaeb, Florence Aeschelmann, Lara Dammer, and Michael Carus, “Market study on the consumption of biodegradable and compostable plastic products in Europe 2015 52

and 2020. Nova Institute April 2016, http://www.biobasedeconomy.nl/wp-content/uploads/2016/11/16-04-Biodegradable-and-compostable-plastic-products-in-EU-short-version.pdf

 European Bioplastics: Certifications for bioplastics. Accessed: 1st of June 2017. http://www.european-bioplastics.org/bioplastics/standards/certification/53

 Requierments of the EN 13432 standard: http://www.okcompost.be/data/pdf-document/Doc-09e-a-Requirements-of-norm-EN-13432.pdf54
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compostability it needs to be tested by a certification body, for example by Vinqotte (Belgium), DIN CERTICO (Germany), 
BPI (US). The product is then tested by a third independent party (testing laboratory). There are two main segments 

within the certification of compostability; industrial compostable (standard), home compostable (only Vinqotte). Industrial 
compostable is involved with matters that will be sent to a compost facility where temperature, humidity and other 

conditions are closely controlled. The difference with home compostable products are that they can degrade in lower 
temperature.  55

It should be mentioned that non of the compostable certifications shown include concerns such as carbon emission, the 

handling and extraction of material. This requires separate certifications, seen in the case of Natureflex cellophane film. 
To date there is only one certificate that are includes material health, material reutilisation, renewable energy and carbon 

management, water stewardship, and social fairness and that is Cradle to Cradle Certified™.56

3.4 Political intervention - “A Necessity”

Today voluntary action to change packaging to a more sustainable alternative by companies is increasing rapidly. 

Consumer awareness has started to spread from the product to the packaging, making a “environmentally friendly” 
packaging a strong selling point. But according to Thomas Fischer of the Deutsche Umwelthilfe as told to DW “These 

voluntary actions from the business side are a positive step…but it's not nearly enough to change the bigger picture… 
also the government that has to take the most action.”57

Some countries, states and towns have issued regulation and even outlawed the usage of disposable plastic. France, 

Rwanda, Bangladesh and Kenya are examples of countries that have for example banned plastic bags. France has 
taken the perhaps most progressive and ambitious leap and has ruled for a new law forbidding plastic cutlery, cups 

and disposable tableware with a start in 2020.  The conventional plastic is meant to be replaced by “home” 58

compostable options. The is expected to generate a huge upswing on the demand of compostable materials, clearly 

noticeable in fresh market analysis, especially when other countries also are expected to follow France example.

But not everyone is happy; Eamon Bates, General Secretary of Pack2Go who represents major players in the packaging 
industry in Europe is very upset and claims that France breaks the “EU law on the free movement of goods” and hopes 

that other plastic manufacturers will take legal action against France and “if they don’t, we will”.  Pack2Go represents 59

big companies such as Ilip, Dart and Dester, which all manufactures single-use food packaging made out of 

petroleum based plastic.    60 61 62 63

 What is the difference between "OK compost" and "OK compost HOME”? Accessed: 1st June 2017, http://www.okcompost.be/en/recognising-ok-environment-logos/ok-compost-55
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 Kiyo Dörrer, What to do about Germany's mounting packaging waste? http://www.dw.com/, First Published: 12 June 2016, http://p.dw.com/p/2ToKc57

 Sophie Eastaugh, France becomes first country to ban plastic cups and plates. cnn.com Last modified: 20th of September 2016. http://edition.cnn.com/2016/09/19/europe/france-58
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 Pack2Go Europe Accessed: 1st of June 2017. http://www.pack2go-europe.com/en/membership/aug/60

 de Ster Accessed: 1st of June 2017. http://www.dester.com/home 61

 DART Accessed: 1st of June 2017. https://www.dartcontainer.com/home/62

 Ilip Accessed: 1st of June 2017. http://www.ilip.it63

https://www.dartcontainer.com/home/
http://cnn.com
http://edition.cnn.com/2016/09/19/europe/france-bans-plastic-cups-plates/
http://www.dester.com/home
http://www.ilip.it
http://cnn.com
http://edition.cnn.com/2016/09/19/europe/france-bans-plastic-cups-plates/
http://p.dw.com/p/2tokc
http://c2ccertified.org
http://www.c2ccertified.org/get-certified/product-certification


Compostable Materials - A Sustainable Replacement Of Petroleum Based Packaging? �15
Marika Berglind- Ekman. 12th Of June 2017, Berlin.

3.5 Market Prediction - “The Champagne Bottle Is Already Open”
A decade ago compostable products were not seen to have any significant role to play in the packaging industry, today it 
is an integral part. Now, fresh Market Analysis are predicting a significant growth of compostable packaging within the 

next years.   According to Market Researcher Technavio compostable packaging will ”emerge as a key trend in the 64 65 66

global e-commerce packaging market until 2020”  and “The growing demand for biodegradable plastic packaging 67

materials over conventional non biodegradable plastic packaging materials like PET proves to be one of the most 
important factors driving the growth of the market worldwide.”68

Europe and North America are expected to dominate the overall market to, “contribute almost one third of the future 

growth”. China and India are also big contributors to further growth of the market.  The demand is supposed to be 69

increased customer preferences to “environmental friendly products” and environmental concerns.  Other growth factors 70

are linked to an increased focus on sustainable packaging by brand owners and retail companies, the implementation of 
plastic bag bans, etc… 

The sector that stands out the most is the food and beverage industry. The demand for compostable packaging is 

expected to grow significantly when other countries are expected to follow Frances progressive new law which outlaws 
single-use plates, cutlery and cups made out of conventional plastic in favour of compostable alternatives. Moreover the 

“Increasing application in household and agriculture is expected to create significant opportunity to increase the revenue 
of the global compostable packaging materials market.” , this resulting in huge investments from within the industry. 71

Euronews reports “The Industry of bioplastics have already uncorked the champagne”72

According to Transparency Market Research “There are a limited number of companies operating in the global 
compostable packaging market. Some of the major players identified across the globe in the compostable packaging 

materials market are Novamont SpA, tipa-corp ltd., BASF SE, Innovia Films Limited, Biome Bioplastics Limited, and 
NatureWorks LLC.”73

 Biodegradable Packaging Market: Global Industry Analysis and Opportunity Assessment 2014 - 2020. Future Market Insights (fmi) Accessed: 1st of June 2017. http://64

www.futuremarketinsights.com/reports/biodegradable-packaging-market Note: Research is still ongoing until July 2017

 Compostable Packaging Materials Market - Global Industry Analysis, Size, Share, Growth, Trends and Forecast 2016 - 2024, Tranceperancy Market Analysis. Accessed: 1st of 65
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The European Bioplastic, association representing the interests of the bioplastic industry states that “… as demand is 
rising and with more sophisticated materials, applications, and products emerging, the market is already growing by 

about 20 to 100 per cent per year. Roughly 85 percent of plastics could technically be substituted with biobased plastics 
(according to ProBIP, 2009)”.74

However, the bioplastic industry (which compostable material manufacturing is yet a small part of) does only account for 
1% of the 311 million tonnes plastic produced annually. Compostable materials are generally more expensive then 

traditional material and therefore “is not getting wider acceptance, especially from the small and medium enterprises”, 
paying as little as possible is generally still the the most desired scenario.  Susan Selke, director of Michigan State 75

University’s School of Packaging explains, “As a general rule, if polyolefins (plastic) will do the job, then they will be the 
least expensive”.  Furthermore, it is the lack of support towards compostable materials promotion from governments in 76

developing countries which expected to curb the compostable material markets growth. 

With the compostable packaging market expected to grow exponentially in the future, so to is the demand for petroleum 
based plastic. This leads to the conclusion that we will consume more; both compostable materials and conventional 

plastic.

3.6 Concerns and obstacles

3.6.1 Renewable Feedstock - In Competition With Food Industry?
In the report from the EU Commission “Strategy on Plastics in a Circular Economy” (2017) the highest priority is to 

“decoupling plastics production from virgin fossil feedstock”.  If compostable packing would seriously compete with the 77

large quantities of packaging produced by the petroleum based plastic industry, the question posed then is: what organic 

feedstock to use if not oil?. The concern is that the feedstock produced for making compostable/biodegradable plastics 
will compete with the food production and in turn be putting even more pressure on industrial agriculture and the already 

stressed soils.

Since the compostable plastic industry only uses a marginally small percentage of the global agriculture production this 
is not yet a urgent concern. In 2014 “the surface required to grow sufficient feedstock for today’s bioplastics production is 

about 0.01 percent of the global agricultural area of a total of 5 billion hectares.”   However, the question still stands. 78

Huge investments for innovation and new ways of extracting sufficient feedstock are currently under development, for 

example with sewage. Sewage could be seen as a huge “hidden” resource and carries great potential as renewable 
feedstock. In 2016 was the first successful PHA produced for biodegradable plastic of sewage produced by the Dutch 

 European Bioplastics: Bioplastic materials. Accessed: 1st of June 2017.http://www.european-bioplastics.org/bioplastics/materials/74
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 European Commission, “Strategy on Plastics in a Circular Economy” http://ec.europa.eu/smart-regulation/roadmaps/docs/plan_2016_39_plastic_strategy_en.pdf First Accessed: 77

26th of January 2017
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Phario project.  Another successful project in Brussels by Aquarius, this sewage treatment plant claims “that the sewage 79

from the 1.1 million people of Brussels could potentially produce some 20,000 tonnes of bioplastics per year.”80

3.6.2 Related Infrastructure - Needs To Be Developed

A more direct concern coming from environmentalists and the compostable material industry itself, is the problem of the 
facilities handling the compostable materials after use. Currently the facilities are few and need further development in 

order to properly handle and efficiently extract quality compost on a larger scale. The risk if there is no sufficient system 
for the compostable materials is that it can be mixed up with traditional non-degradable materials and can be displaced 

in landfills where it cannot decompose. In the New Plastic Economy’s strategy concern is addressed:

3.6.3 Change of Behaviour - The Throw Away Culture 
Another concern is that usage of compostable packaging could exacerbate consumer negligence because they think it is 

“okey” to throw waste away in nature and the oceans. Since most compostable materials are designed to biodegrade in 
industrial compostable facilities it requires special condition of temperature and moisture. Eamon Bates from Pack2Go 

argues that “[compostble packaging will] be understood by consumers to mean that it is OK to leave this packaging 
behind in the countryside after use because it's easily bio-degradable in nature. That's nonsense! It may even make the 

litter problem worse”.  Furthermore, the chief scientist at the UN Environment Programme Jacqueline McGlade, stated 81

to the British news site, Guardian that biodegradable/compostable products are “a false solution to the ubiquitous 

problem of litter in the oceans”.82

However, it can be argued that this is a overall problem of littering, and the behaviour of society, and not a problem with 
the product itself that needs to change. As we have seen waste doesn’t go “away”, “it’s really just put somewhere else” 

says Rachelle Strauss of the UK’s ZeroWasteWeek.  Consumer awareness, communication and education plays a vital 83

role in conveying the message of correct disposal of compostable matters. In The European Commission road map 

“Strategy on Plastics in a Circular Economy (2017) states that low consumer awareness on how to handle waste 
properly, needs to be changed through raising awareness and educational programs, as well as manufacturer 

responsibility schemes as well as further development of clearer frameworks for biodegradable/compostable materials 
needs to be installed.84
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4. Changing materials isn’t enough - A discussion of what 

additionally needs change to obtain significant sustainable 
development

4.1 Changing materials isn’t enough - A discussion of what additionally needs change to obtain 

significant sustainable development
The continuously unraveling of the many and alarming flaws of the existing linear productions require a re-think and 
redesign of existing products and systems. It is therefore clear that the sustainable agenda asks many of the 

fundamental questions of design and designers. So far only conventional plastic and compostable packaging and 
materials have been introduced, discussed and compared. In the last chapter of this essay a discussion of three different 

views of what they believe additionally needs to be changed in order to obtain significant and sustainable development. 

Starting of with William McDonough and Michael Braggarts, authors of the book Cradle to Cradle who emphasis the 
importance of a holistic design approach and argue that a shift of attitude towards how we view nature needs to change. 

Secondly is the leading argument that as long as our systems are built on capitalistic relation real change will never be 
reached, found in the essay “Design Of Scarcity” written by Jon Goodman, Michael Klien, Andreas Rumpfhuber and 

Jeremy Hill . Lastly, authors of Design for Sustainable Change, Anne Chick and Paul Mickletwaite argue that the 
emerging field of design thinking could open up ways for to engage the field of design and designers more actively in 

societal challenges.

When talking about the concept of sustainability in this essay it refers to the definition of the Brundtland Report of 
sustainable development: “Development that meets the needs of the present without compromising the ability for future 

generation to meet their own needs.”85

4.2 Cradle to Cradle - A discussion of what additionally needs change to obtain significant sustainable 

development
In 2002 the book Cradle to Cradle: Remaking the Way We Make Things by Chemist and visionary William McDonough 

and Architect Michael Braggart was published. According to authors Anne Chick and Paul Mickletwaite of “Design for 
Sustainable Change” the protocol has been “highly influential on the thinking of many designers”.  The New Plastic 86

Economy lists the Cradle to Cradle concept as the number one influence on their generic concept among seven others.  87

The Cradle To Cradle concept has also been turned into a certification for products (as mentioned in chapter 4.3).

Cradle to Cradle presents a theoretical basis of new ways of managing material flows in closed circular, loops. This 

design philosophy considers all material involved in industrial and commercial processes to be nutrients, of which there 

 World Commission on Environment and Development (1987) Also known as the Brundtland Report. Accessed:2nd of June 2017, http://www.un-documents.net/our-common-85

future.pdf

 Anne Chick and Paul Micklethwaite, Design Of Sustainable Change: How design and designers can drive the sustainable agenda (London: AVA Publishing SA 2011), 11086

 Ellen MacArthur Foundation, School of Thoughts. Accessed: 4th of June 2014 https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/cradle2cradle87
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are two main categories: technical and biological.  They believe that “if humans truly going to prosper we have to learn 88

how to imitated natures highly effective cradle to cradle system”.  They are convinced that by “taking a eco-effective 89

approach to design might result in an innovation so extreme that it resembles nothing we know, or it might merely show 
us how to optimise a system already in place.”  They are sure that “The waste, pollution and other negative effects… 90

are not the results of companies doing something morally wrong. They are consequences of outdated and unintelligent 
designs”.91

The concept of Cradle to Cradle stresses that the whole life cycle and process needs to be considered. To do so you 

need to “widening the scope of input and embrace a broader range of ecological context”  … “to just concentrate on one 92

criterion creates instability in the larger context…and represents an extreme position disconnected from the overall 

structure”.  If not the whole is considered we might end up solving one problem but at the same time creating another. 93

To McDonald and Braggart “it is not the solution that is radical but the shift in perspective with which we begun, from the 

old view of nature as something to be controlled to a stance of engagement”.94

4.3 Design Of Scarcity - A discussion of what additionally needs change to obtain significant sustainable 

development

However influential McDonald and Braggarts book was it did not come without its criticism. The authors of “Design Of 
Scarcity” supports the concept of Cradle To Cradle but criticised the model, accusing the book to be full of contradictions. 

According to them it’s not possible to make their system “work on the basis of capitalistic relations”.  They argue that the 95

economical concerns are not relational enough and design needs “to take it’s cues from outside existing economical 

models”.  When a shift from matters of economical fact to matters of social and environmental concern take place, 96

design shift its attention from shaping objects - to their relationship with human and non-human world.  Otherwise 97

design and designers will always be “caught in between addressing needs and producing desires”.  Too often 98

“designers becomes obsessed with form and techniques, as they are the area the designer has most control over. 

Ultimately these technologies of design silence the user, freeze the object and depoliticise design as such”.  99

 Ellen MacArthur Foundation, School of Thoughts. Accessed: 4 June, 2014 https://www.ellenmacarthurfoundation.org/circular-economy/schools-of-thought/cradle2cradle88
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4.4 Design for Sustainable Change - A discussion of what additionally needs change to obtain significant 

sustainable development

In the book “Design for Sustainable Change” the authors Anne Chick and Paul Mickletwaite explore the many different 

ways in which sustainability and design interrelate. They investigate how the two can engage with one another and how 
design can positively address the agenda of sustainability through theoretical explanations, interviews and case studies. 

It has been celebrated as “an invaluable guide to the major ethical design themes of our time” By Professor Stuart 
Walker of Lanchester, among many others.  100

Anne Chick and Paul Mickletwaite agree with the previous argumentation in “The Design Of Scarcity” that design is far 

too often being downgraded “to the learning of often mundane technical capabilities.”  They argue that design is a 101

powerful tool for change and should take a wider role in addressing our societal challenges. The book emphasis the 

emerging field of “design thinking” as a positive approch, while it “looks beyond the confines of the design professions 
and designer client relationship”. 

Design thinking offers different strategies to utilise and to consider and resolve issues where design not only is about 

problem solution, but also problem finding.  They suggest that design might not alway have to be a physical, tangible 102

product. “It might be a service or a new way of doing things, we may not even need a new product, just a better way too 

integrating the products we already have in order to serve our needs.”  Moreover do the argue that “Design is too 103

important and too useful, to be used only by professional designer”.  In, for example, participation design, is the 104

rationale that involvement of stakeholders (such as employees, customer, citizen and end-users) will ensue that the final 
design actually meets actual needs and requirements and is usable by its intended audience and not only to be 

economical beneficial. Together with a shared vision of ecological, sustainable and participatory design it could obtain 
durable sustainable solutions; “shared visions, reached through collaborative processes like participatory design are 

most likely to deliver sustainable solution of long time value.“ 105

However what is to say that these approaches will take the environmental concerns into consideration? According to 
Anne Chick and Paul Mickletwaite it essentially boils down to a ethical and moral debate on a professional and personal 

level for designers where “we have to make our own choices on the basis of our own guiding principles or values.”  106

They state further that the real test is if “we change the way we act as well as the way we think.”  107
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5. Conclusion
Compostable packaging has the great potential of becoming a positive and much needed replacement for petroleum 

based plastic, especially in the urgent segment of packaging applications. However, there are concerns and significant 
issues that need to be addressed and resolved along the way for it to truly be called a sustainable material. 

In the case of compostable packaging the whole “lifecycle” needs to be considered otherwise the production could end 

up solving one problem, only to create another. For example, aggravating the already serious problem of deforesting. At 
the same time lies a possibility that in taking a holistic approach it could result in positive ripple effect. For example 

nutrient soil could be produced for agriculture as well as having the production be carbon neutral.

Market analysis predicts that production of compostable and plastic packaging is set to increase, leading to the 
conclusion that the overall consumption will rise. All packaging industries are pressured to generate economic growth 

and as Thomas Fischer from the Deutsche Umwelthilfe stated that “companies are using more packaging to hide 
shrinking product sizes to gain economic surplus.”  Compostable or not, Earth’s resources extracted are not limitless 108

and fragile regardless of what our ancestors may have believed. Today we know better. Our attitude on how we view 
nature and its abundance needs to change.

 Moreover it is the concern that only taking cues solely from a capitalistic system, other vital concern, such as ecological 

or social health, can continuously be ignored due to too high economical costs. Compostable materials are generally 
more expensive then traditional materials, and today paying as little as possible is generally still the the most desired 

scenario. Moreover, even if the compostable packaging as a product is seen as something economically beneficial other 
parts of the production might not and therefore run the risk of being down prioritised. 

The New Plastic Economy Initiative could be seen as a large scale attempt where participatory and collaboratory 

approaches have successfully been put into practise. By involving a broad set of stakeholders on all levels of the supply 
chain they have been able to identify the problems throughout the whole process and set clear action plans to each set 

of problem setting – a necessity in such a significant and complex system. However, this approach does require 
patience, skill and diplomacy. It is with curiosity that we will follow if this initiative if will remain colourful PDF reports ,or if 

we will see a significant change in how we design and handle plastic packaging. 

To conclude, compostable material is a valid replacement for conventional disposable plastic packaging. It could be 
created in such a way that would be benifital for human, environment and the economy. However, simply changing 

material isn’t enough. To create significant sustainable development over a longer period of time additional vital concerns 
needs to be considered to obtain sustainable designs and development.

 Kiyo Dörrer, What to do about Germany's mounting packaging waste? http://www.dw.com/, First Published: 12 June 2016, http://p.dw.com/p/2ToKc108
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