Box 4.5: Bioplastics: A false solution to plastic pollution?
The market for so-called ‘bioplastics’ is projected to grow exponential-

chain.5 Additionally, many markets in which compostable packaging is

A further complication regarding the environmental impacts of bio-

ly – from $17 billion in 2017 to $44 billion in 2022 – in a corporate rush

available are not equipped with the facilities to manage it, meaning it

based, biodegradable and compostable plastics is the origin of their

to find a ‘green’ alternative to single-use plastics.1 However, bioplastic is

is instead landfilled or incinerated, releasing harmful emissions into

feedstocks. Raw material can come from a wide range of crops, such

Our research into the corporate commitments of the biggest plastic

not a silver bullet to the problem of plastics; indeed, it can lead to many

the atmosphere.6 Finally, efforts around biodegradable plastic beg the

as corn, wheat, potatoes and cassava (representing around 80% of

polluters shows a range of approaches to bio-based, biodegradable and

environmental problems and unintended consequences. So, what are

question: Why would companies design a product to break down in the

bioplastics on the market);9 less commonly from agricultural by-prod-

compostable plastics. Many of these efforts are highly publicised – such

bioplastics, and are they as environmentally friendly as they are made

ocean or soil, rather than work on preventing it from leaking into the

uct, such as straw or cornhusk; and even from novel ingredients, such

as Coca-Cola’s PlantBottle, which uses a bio-PET blend16 – in an attempt

out to be?

natural environment in the first place?

as algae, or even fish skin and crustacean shells.

However, many

to trade on the perceived ‘greenness’ of bio-based plastics. While bio-

feedstocks are grown or rely on fertile agricultural land, and therefore

based plastics that are fully recyclable can fit in with existing systems,

‘Bioplastics’ has become a misleading catch-all term, incorporating bio-

Consumer perception

displace natural ecosystems or crops that could be grown for food. A

some companies have highly ill-advised approaches to biodegradable or

10,11

based plastics, biodegradable plastics and compostable plastics.

Corporate activity

push to scale up bio-based plastics could therefore drive competition

compostable plastics, which run counter to wider circular-economy ef-

Consumer-goods companies’ promotion of bio-based, biodegradable

for scarce land, leading to deforestation, habitat destruction and under-

forts. This includes Nestlé’s ambition to develop a biodegradable water

Bio-based plastics refer to the source material, or feedstock, used to

or compostable packaging efforts demonstrates they are attempting

mining the fight for food security and biodiversity protection.

bottle for areas without recycling infrastructure,17 and PepsiCo investing

make the plastic. For conventional plastics this means fossil fuels (such

to trade off the eco-credentials of a material being perceived as ‘green’.

as oil or shale gas), whereas bio-based plastics are made from biolog-

These efforts are not only questionable from an environmental perspec-

ical material (such as animal or plant products). The term makes no

tive but have also generated a large amount of consumer confusion. In-

assumptions regarding the technical properties of the material in use,

deed, a recent study demonstrated that, although consumers perceived

Bio-based plastics are often presented as a more climate-friendly alter-

other, and perpetuating a throwaway culture – rather than pushing for

or how it behaves or should be disposed of at the end of its life. In fact,

bio-based and compostable plastics to be better for the environment,

native to conventional plastics. Coming from theoretically renewable

different ways of distributing and collecting, which could lead to greater

in many cases, bio-based plastics can be identical to fossil-fuel-based

they were still confused about how to dispose of these materials cor-

raw materials, they are assumed to be carbon neutral over their life cy-

reuse and recycling for their packaging.

plastics, and frequently contain a blend of the two.3 Bio-based plastics

rectly.8 As a result, consumers accidentally contaminate recyclable

cle, as opposed to fossil plastics. However, from a GHG perspective, bio-

can either be ‘drop-in’ replacements for fossil-fuel-based plastics (such

waste streams, compromising recycling infrastructure with composta-

based plastic can be even worse than conventional plastics, as the EU’s

Furthermore, many of the companies investigated have publicly com-

as bio-PET) or ‘novel’ bio-based plastics with different structures and

ble or biodegradable packaging – or may even litter it, because they as-

Joint Research Centre has found regarding bio-PET bottles and flexible

mitted to making all packaging ‘recyclable, reusable or compostable’

properties. While the former can be recycled with conventional PET, the

sume it will break down in the natural environment. Likewise, bio-based

packaging film. First, they can lead to cropland expansion, displacing

within the next 10 years, as part of the EMF New Plastics Economy Global

latter is problematic; it creates consumer confusion, and existing recy-

plastics can be erroneously assumed to be biodegradable, and therefore

forests or other carbon sinks.14 Second, for biodegradable bio-based

Commitment. Although compostable plastics currently represent only

cling facilities do not have separate collection for novel plastics, mean-

disposed of in composters or the natural environment.

plastics, those that end up in landfill, industrial composting or anaero-

1% of signatories’ plastic packaging,19 there is a danger this will lead

bic digestors release varying (but significant) amounts of carbon dioxide

to scaling up the use of biodegradable or compostable material as an

and methane – a GHG up to 84 times more potent than carbon dioxide

easy solution to replace some single-use packaging. Commitments to

– depending on the feedstock.

increase the recyclability of products should be coupled with ensuring

2

in snack packaging that will ‘fully biodegrade regardless of how it is dis-

Greenhouse gases

posed of ’.18 These applications show consumer-goods brands opting for
a simple swap-out approach – replacing one single-use material with an-

7

ing they will either clog up recycling facilities or be sent to landfills or

Land use

incinerators.

12

13

15

Biodegradable or compostable refers to how the material

those products are not just theoretically able to be recycled, but are in

BIO-BASED

behaves in specific environments with conditions allowing it

fact collected and recycled, in practice and at scale. The same should be
the case for any introduction of compostable packaging.

to break down. This is an entirely separate issue to what raw
material the plastic is made from, and biodegradable plastics

gradable plastics are bio-based. The biodegradability of a plas4

tic is also heavily influenced by the environmental conditions it
ends up in; for example, one plastic may biodegrade relatively
quickly in one environment but take hundreds of years in a different environment. Any ‘biodegradable’ material may decompose quickly in industrial composting conditions but not (or at
a considerably slower rate) on land, in a marine environment
or in anaerobic digesters, which some municipalities use for
compostable waste. While it decomposes and is digested by micro-organisms, the material fragments into microplastics, which

BioPE,
BioPP,
BioPET,
PEF

CONVENTIONAL
PLASTICS

Any commitments to these materials should be accompanied by an explicit public acknowledgement of the role of compostable/biodegradaPHA, PHB,
PLA, Starchbased

BIODEGRADABLE*

compostable or biodegradable, and not all compostable or biode-

NON - BIODEGRADABLE

are usually made from fossil fuels. Not all bio-based plastics are

PBAT, PBS
PCL, PVA

e.g. PET, PE, PP

ble plastics only in beneficial niche applications, and not used to negate
wider responsibilities to address plastic pollution at source, scaling reuse and recycling, and reducing plastic output in absolute terms.
In short, there is ample evidence that bio-based, biodegradable and
compostable plastics could lead to significant environmental consequences. Companies’ attempts to salvage their reputations through
the proxy of bioplastics should be regarded as another greenwashing
tactic to continue a business-as-usual linear economy.

have the risk of being eaten by wildlife and entering the food
Coca-Cola’s PlantBottle
Credit: Dunk/Flickr

Figure 4.7: Bioplastic materialsa

FOSSIL-BASED
*in certain environments

a

Based on figures available at https://www.european-bioplastics.org/bioplastics/materials/.
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