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FOREWORD
The issue of plastic pollution has fully grabbed public 
attention over the last 12 months and pressure is now 
mounting for everyone, from policy makers to business 
leaders, NGOs and academia, to respond. The significance, 
complexity and wide-ranging consequences of the issue 
for both people and nature makes collaborative action 
essential. The “make, use and dispose” models require 
swift intervention. But plastic still plays a crucial role in 
many areas, and in some cases may be less harmful to the 
environment than current alternatives. 

Earthwatch Europe believes that urgent action is needed, and that this requires an 
evidence-based approach, developing a thorough understanding of the intended and 
unintended consequences of alternatives to plastics. There are many improvements that can 
be implemented right away, but there are also considerable knowledge gaps that need to be 
understood and addressed to tackle the problem together, from source to sea.

Whilst the public focus has been mostly on macroplastics, this report looks specifically at 
microplastics, a problem that is less well understood, harder to address, and potentially 
bigger in scale. It is worth remembering that all macroplastics will eventually break down 
into countless microplastic particles if they stay in the environment. 

We summarise the issues, regulatory landscape and business risks associated with 
microplastics, and identify current interventions and knowledge gaps for key industries. 
With this work we aim to cut through the confusion, encourage the uptake of quick wins, and 
create constructive partnerships to support the development of more effective interventions 
and management strategies. That process has already started, and we are grateful to 
the leading businesses and representative bodies who have shared their knowledge and 
experiences and contributed to the development of this report.

Our collaborative journey brings stakeholders together and promotes the cross-sector 
approaches required to deliver impactful change within businesses, amongst consumers 
and wider society. Join us. 

Lucian J. Hudson
Chair, Earthwatch Europe

ABOUT EARTHWATCH EUROPE
Earthwatch has been bringing people, science and nature together to tackle environmental 
issues for almost 50 years.

In order to solve problems as complex as climate change and wildlife loss, we must bring 
together governments, policy-makers, scientists, businesses and civil society. 

We focus on the key challenges where we can have most impact: reducing the pollution 
of our water bodies; enhancing the health of our coasts; decreasing negative agricultural 
impacts and creating sustainable places to live and work.
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EXECUTIVE SUMMARY
The aim of this report is to draw attention from businesses to the 
issue of microplastics, the regulatory frameworks that are being 
developed to combat this pollution source — both in the UK and 

in the rest of the world — and to highlight the actions that can be 
taken to reduce the business risks associated with it.

BACKGROUND
Microplastics are usually categorised as particles of plastic 
below 5mm in size with no lower size limit. Although 
microplastics can be classified according to various criteria, 
a common distinction is between primary and secondary 
microplastics. Primary microplastics are those which are 
manufactured in the form of microplastics, such as plastic 
pellets (nurdles).  Secondary microplastics start life as larger 
products (often called macroplastics) and are formed through 
these products being broken down to smaller pieces.

There is a rapidly growing body of evidence showing the 
global occurrence of microplastics in the environment. Though 
research is progressing quickly there are still important gaps 
in our understanding of the occurrence of microplastics, and 
the subsequent environmental and human health impacts.

In terms of the scale of the issue, macroplastic items from 
littering and poorly managed household plastic waste in the 
UK are estimated to account for around 65,000 tonnes with 10—
26,000 tonnes of this ending up in surface waters where they 
will break down to form microplastics. There will be further 
— as yet unquantified — plastic waste entering surface waters 
as a result of flushing plastic items and the littering and fly 
tipping of commercial and industrial waste. It is also estimated 
that around 100,000 tonnes of microplastics are released into 
the environment from known key sources identified for the UK, 
of which around 10,000—30,000 tonnes are estimated to enter 
surface waters. Much of the remainder is thought to settle into 
soil where it may leach into waterways, but the extent to which 
this happens is not yet known.

REGULATORY FRAMEWORKS AND 
DEVELOPMENTS
To date the only piece of UK regulation explicitly targeting 
microplastics is the ban on the manufacture and sale of plastic 
microbeads used in rinse-off personal care products. Although 
this ban applies only to this specific form of microplastic, 
the awareness campaigns, inquiries and consultations drew 
significant attention to the impacts, sources and opportunities 
for mitigation of microplastic pollution more generally.

Although UK policy and regulation related to microplastics 
has advanced relatively slowly since the microbeads ban, 
indications from government to date suggest they aim to 
be ambitious on this issue. The sources of microplastics 
which seem most likely to be affected by regulation in the 
short to medium term are those resulting from single-

use products, such as bottles, wet wipes and cotton bud 
sticks. Governmental action remains at this time focused on 
macroplastics. 

Despite the ongoing uncertainty around the relationship 
between the UK and the EU there will always be a high level 
of interaction with our nearest trading partners. Therefore 
EU policy will also undoubtedly have some impact, especially 
for UK businesses that trade with the EU; for example, the 
proposal from the ECHA on restricting ‘intentionally added’ 
microplastics in products such as cosmetics or fertilisers will 
likely become law by 2021.

The European Commission has defined a broad range 
of measures in the Plastics Strategy approved in 2018 in 
response to microplastic pollution which target:

• product and labelling standards to control emissions at 
source

• supply chain responsibility
• means of transmission through the environment
• cost coverage of mitigation and capture.

REDUCING BUSINESS RISKS
The threat of regulatory action and the result of increased 
awareness from consumers are therefore significant risks 
to some businesses that directly or indirectly release 
microplastics during their operations — this can include any 
business that manufactures, purchases or sells plastic items. 
These risks can be summarised as:

• transition risks from regulatory changes and/or 
technological disruption

• reputational risks whereby the organisation’s reputational 
capital is damaged or lost

• physical risks arising from the presence of plastic pollution 
in the environment 

• liability risks whereby parties who have suffered loss or 
damage from plastic pollution seek to recover costs from 
others who they allege to be responsible.

This report identifies some of the key actions that business 
can take to help mitigate some or all of these risks by being 
proactively involved in developing the knowledge base and 
measures to reduce the occurrence of microplastic pollution. 
Understanding the knowledge gaps and looking to bridge 
them (both individually and collectively as an industry) should 
therefore be a priority for any business identified as being at 
risk in this report. 



ACTIONS FOR BUSINESS
PLASTICS 

PRODUCERS AND 
SELLERS – PELLETS

• Adhere to best practice principles (eg Operation Clean Sweep) guidance to 
reduce pellet loss.

• Work with your supply chain (including logistics) to make sure all levels 
are adhering to best practice principles (eg Operation Clean Sweep) 
guidance to reduce pellet loss.

• Work within your supply chain and/or as part of a wider industry initiative 
to create a form of supply chain accreditation.

PRODUCERS, 
RETAILERS OR 

PURCHASERS OF 
PLASTIC ITEMS - 

MACROPLASTICS

• Avoid/eliminate single-use plastic items altogether.

• Use/provide the product/service of a single-use plastic item with a   
reusable alternative.

• Find a non-plastic alternative to the plastic component of a single-use  
item.

• Consider biodegradable/compostable alternatives, but only for items   
that are not littered and with consideration for how consumers will   
dispose of them.

TYRE 
MANUFACTURERS

• Develop a test method for assessing the tyre tread abrasion rate of   
your products.

• Work with other manufacturers/trade associations/standards bodies   
etc. to agree a common test method.

• Work on reducing the rate in which your tyre treads abrade.

• Investigate the effect of designing for a lower abrasion rate on the   
composition of airborne particulates from tyre abrasion.

CLOTHING 
BRAND OWNERS, 

MANUFACTURERS  
AND RETAILERS

• Develop a test method for assessing the fibre release from your   
products.

• Work with other manufacturers/retailers/trade associations/   
standards bodies etc to agree a common test method.

• As a result of testing your products, work towards removing the worst   
performers from your range.

• Investigate other ways in which fibres can reach the environment   
through everyday wear and tear.

ARTIFICIAL TURF 
PITCH OWNERS, 
SPECIFIERS AND 

MANUFACTURERS

• Solely supply and encourage the use of natural (organic) infill where   
appropriate.

• Investigate infill loss mitigation measures that can be built in from   
the beginning (see below).

• Actively promote the installation and use of these mitigation    
measures or the benefits of organic infill with your customers.

• Install or plan appropriate measures to adequately mitigate release   
of infill into the environment.
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1. THE MICROPLASTICS PROBLEM
Microplastics are usually categorised as particles of plastic below 5mm 

in size with no lower size limit, although there are limits on what is 
possible to detect and sample.1 Although microplastics can be classified 
according to various criteria, a common distinction is between primary 

and secondary microplastics. Primary microplastics are those which are 
manufactured in the form of microplastics, such as pre-production plastic 
pellets (nurdles).  Secondary microplastics start life as larger products and 
are formed through these products being broken down to smaller pieces.

These particles have been increasingly found in the 
environment since large-scale use of plastics began in the 
1950s. They have been observed in fresh water, throughout 
the global ocean and in terrestrial environments, including in 
water, soils and wildlife. Over the past decade there has been 
a considerable expansion of interest in the potential harmful 
effect of microplastics among researchers, industry sectors, 
and policymakers. 

There is a rapidly growing body of evidence showing the 
global occurrence of microplastics in rivers, lakes, urban 
water bodies, shorelines, coral reefs, seabed sediments, 
surface waters, the marine water column and sea ice.2 All 
the major polymer types are represented.3, 4 Studies of 
abundance of microplastics in terrestrial environments are 
comparatively few, though pathways by which microplastics 
are likely to be emitted to land have been identified.5 Within 
the range of studied aquatic habitats it has been observed 
that a broad range of species have been exposed to 
microplastics, from microorganisms such as zooplankton, to 
flying insects such as mosquitos, to marine mammals such as 
seals and whales.6, 7 Microplastic particles have been found 
within the digestive tracts, circulatory systems, feeding 
structures, and skin tissue of various species.8 

The impact of microplastics on wildlife and humans is 
thought to depend in part on the chemical characteristics 
of the particles.9 Additives, oils, fillers or other product 
aids are incorporated within synthetic polymer-based 
materials to impart desirable properties.10 Unfortunately, 
many additives have toxic properties, so an unintended 
consequence of their use is the potential to induce harmful 
effects when ingested.11 As well as substances intentionally 
incorporated into plastics, microplastics can take on toxic 
properties through absorption of, or physical integration 
with, contaminants.12

ENVIRONMENTAL IMPACTS
Direct evidence of the impact of microplastics on aquatic 
organisms has been obtained from experimental studies. 
These have revealed negative impacts on a number of the 
key measures of the health of organisms and populations.13 
The negative impact most often reported is a reduction in 
the consumption of prey when microplastics are present, 

and the greatest effects have been reported for organisms 
at the base of the food chain which are fundamental to 
the structure of food webs.14 It should be noted that many 
experimental studies have returned neutral, but never 
positive, impacts.15 This suggests that impacts, and the 
mechanisms by which these impacts come about, vary 
significantly across groups of species.

In addition to experimental studies, some impacts have been 
observed in the field. With few exceptions, it has been very 
difficult to quantify the exposure of organisms to chemicals 
associated with microplastics, although the transfer of 
additive chemicals from ingested microplastics has been 
observed between fish and seabirds.16, 17

Research into the effects of microplastics pollution across 
entire populations of organisms is currently lacking such 
that conclusions cannot be definitively drawn.18 An important 
reason for this is that, until very recently, methods to detect 
and accurately identify certain forms of microplastic, such 
as tyre-wear derived microplastics, had not been developed 
and so it has not been possible to assess the nature of their 
impacts with certainty. For now, what can be concluded is 
that there may be effects on some individual organisms in 
terrestrial, freshwater and marine environments, as well as 
on ecosystem functioning,19 at the concentrations observed.

HUMAN HEALTH IMPACTS
Microplastics have been observed in a number of foodstuffs, 
from fish to honey to bottled water and tap water, including 
from groundwater sources.20, 21, 22, 23, 24 This indicates that 
ingestion by humans of small particles is inevitable. Shellfish 
are of particular concern as they are consumed whole and 
are known to accumulate and retain microplastics.25 

Once consumed, microplastics > 150μm are unlikely to be 
able to cross the human gastrointestinal lining, but there is 
concern that particles < 150μm could become engulfed in 
parts of the small intestine called the Peyer’s Patches.26, 27 
The extent to which microplastics can cross cell membranes 
remains unclear. Regarding potential toxic impacts, chemical 
contamination of foodstuffs containing microplastics 
is generally difficult to ascribe to a particular source of 
contamination.28 
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Humans may also be exposed to microplastics by inhalation 
from a variety of sources including: 29, 30 

• abrasion, and subsequent resuspension, of indoor 
textiles including carpets, furniture and clothing

• the re-suspension of road dust incorporating tyre-
derived microplastics

• the drying out of river banks and shoreline 
sediments and subsequent airborne re-suspension 
of microplastics originally released to the aquatic 
environment.

Atmospheric concentrations of plastic fibres have been 
reported in textile-processing workplaces as high as 
500,000, 800,000 and 700,000 particles/m3 for nylon, 
polyvinylchloride (PVC) and polyester respectively.31 
Industries involving flock and PVC have also been highlighted 
as high-risk environments for those regularly exposed to 
them.32 The lower concentrations detected in everyday 
contexts such as offices and homes, eg 1–60 particles/m3, 
may still cause health impacts in susceptible individuals in 
the general population. A recent review highlighted that 
inhalation of airborne microplastics may cause respiratory 
and cardiovascular diseases.33

Inhalation directly from the air may therefore be a significant 
exposure pathway, and atmospheric deposition may 
contaminate processes that would influence other exposure 
pathways such as food production and water treatment.

RESEARCH GAPS
Though research on microplastics is progressing quickly 
there are still important gaps in our understanding of 
the occurrence of microplastics, and the subsequent 
environmental and human health impacts.34

ENVIRONMENTAL IMPACT RESEARCH 
NEEDS 35, 36, 37 
Environmental impact research gaps include a lack of:

• standardised methods for reporting and evaluating 
microplastic densities in aquatic environments and soils

• any substantial ecotoxicological knowledge on the 
behaviour of microplastics in the freshwater and soil 
environment as well as atmosphere, and subsequent 
impacts on organisms

• sufficient ecotoxicological knowledge on the behaviour of 
microplastics in the marine environment and subsequent 
impacts on organisms to inform reliable risk assessments 
across a range of species

• understanding of how important the presence of chemical 
additives and synergistic impacts of microplastics 
and other contaminants are in influencing impacts on 
organisms and bioaccumulation of chemicals

• understanding of whether microplastics have impacts at 
ecosystem and population scale at realistic concentrations 
(ie those which organisms are likely to be exposed to in the 
environment)

• research into the presence and possible effects of nano-
sized plastics (particles smaller than 100nm)

• understanding of trophic transfer of the range of 
microplastics types present in the environment, up to 
and including its potential impact on species regularly 
consumed by humans.

HEALTH IMPACT RESEARCH NEEDS 
(SOURCES:38, 39, 40, 41, 42, 43)
Health impact research gaps include insufficient:

• understanding of sources of airborne microplastics

• standardisation of sampling protocols, particle 
characterisation and analytical methods for monitoring 
the occurrence of microplastics in food and beverages, 
including production and processing stages

• understanding of the impact of particle size, shape and 
entry point on exposure and toxicity 

• understanding of exposure levels of consumers to 
microplastics through ingestion

• understanding of how atmospheric concentrations of 
particles vary in time and space.
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2. THE SCALE OF THE PROBLEM
Although microplastics have been found in the environment 

for many years it is only since 2014, spurred by rising concern 
over their impacts on the environment (particularly the marine 
environment) and human health, that microplastic emissions 

have received significant attention across Europe.44, 45

As previously noted, microplastic pollution can be divided 
into two forms: primary and secondary microplastic 
pollution. Primary microplastics are those manufactured in 
that form. Examples include microbeads in cosmetics and 
detergents, biobeads, polystyrene balls, plastic pellets and 
infill for artificial turf.

Secondary microplastics are those which become 
microplastics during the course of their life; these include 
tyre wear particles, the fibres released from synthetic 
clothing during use and washing (often referred to as 
microfibres) and larger plastic items — often known as 
macroplastics — which can be littered such as cigarette 
butts, bottles and wrappers, or flushed into toilets such as 
wet wipes and sanitary products. These can fragment in 
the environment after being exposed to UV radiation and 
physical abrasion. On this basis, any plastic item that finds 
its way into the environment will likely contribute to the 
microplastics problem. Of the total plastic demand in Europe 
— in 2016 close to 40%, or 20 million tonnes — was from the 
packaging industry.46 Packaging items such as food and drink 
packaging and plastic bags have been identified by the EU as 
contributing significantly to marine macroplastic litter.47

Once items have fragmented into, or been emitted as, 
microplastics they will be almost impossible to retrieve 
in any environment, be it the land, rivers or oceans. For 
example, a recent study indicated that around 80,000 tonnes 
of plastic are floating in the North Pacific, often referred to 
as the ‘Great Pacific Garbage Patch’.48  Although less than 
10% of this was sampled as microplastic, this equates to 1.7 
trillion particles, each with the potential to be ingested by, 
or otherwise affect, marine life. In reality, we would expect 
to find a far larger proportion by weight of microplastics 
present in the oceans compared with larger items as plastic 
items only ever get smaller as they break down. We do not 
currently know exactly where all of the plastic pollution 
will go, but it is likely that it is scattered throughout the 
environment, including in river sediments, on beaches and 
the ocean floor with perhaps as little as 1% on the ocean 
surface.49 Unfortunately the ocean floor, especially in the 
deep sea, is the least-studied habitat on Earth and therefore 
the true scale of the problem is yet to be fully understood.50 

This is why efforts to clean up plastics from our oceans from 
initiatives such as The Ocean Cleanup,51 whilst attracting 
huge attention to the issue, will not solve the problem in the 

long term. Clean up may be needed but is less of a priority 
than working to significantly reduce the flow of plastics into 
the environment.

Although many sources of microplastics have been identified, 
understanding the journeys they make as they move through 
different environments is less well understood. Some 
emissions of microplastics, such as tyre wear, have been 
highlighted as a significant contributor to microplastics in the 
environment; however, we are yet to fully understand where 
they end up. By contrast, microplastics such as microbeads 
in rinse-off cosmetic applications are by design typically 
ejected directly into household wastewater effluent and 
therefore reasonable assumptions can be made as to the 
path they may take. Figure 1 shows some of the key sources 
of microplastics pollution believed to be emitted in the UK 
and the journeys they are thought to take at present. The full 
picture is even more complex in reality and these are just the 
sources that have been identified and quantified at present 
— there is likely to be a large number of smaller individual 
sources of microplastics that are yet to be fully understood. 
Work is already underway in the UK via Defra to gather better 
field data to improve our understanding of these pathways.

Perhaps even less well understood is the exact amount of 
macroplastic littering that takes place. Surprisingly little 
is known for sure about how much macroplastic litter is 
dropped, but its persistence in the environment means it 
is more visible than microplastic pollution on a daily basis. 
The composition of the macroplastic litter is also difficult to 
determine, but the results of beach clean activities are often 
used as an indication of the relative prevalence of specific 
items. This is how the EU Commission identified the ten 
marine litter items responsible for 70% of plastic marine 
litter from land-based sources in the EU.52 These were found 
to be the following:

•  drinks bottles, caps and lids

• cigarette butts

• cotton bud sticks

• crisp packets and sweet wrappers

• sanitary applications (including wet wipes)

• plastic bags

• cutlery, straws and stirrers.
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Cotton buds and sanitary products (including wet wipes) 
are not usually littered, but are sometimes flushed down 
the toilet. Wet wipes have been specifically highlighted in 
recent years as a source of sewer blockages. As they are 
usually made from synthetic fibres, they can be a source of 
microplastics in themselves as the fibres are worn away — 
this is likely to happen at a much quicker rate than for solid 
plastic items.

Macroplastic items from littering and poorly managed 
household plastic waste in the UK are estimated to account 
for around 65,000 tonnes with 10—26,000 tonnes of this 
ending up in surface waters. There will be further — as yet 
unquantified — plastic waste entering surface waters as 
a result of flushing plastic items and the littering and fly 
tipping of commercial and industrial waste. The primary 
source of information on the quantification of microplastics 

comes from Eunomia’s 2018 study for the EU Commission; 53 

data from this were extrapolated for the UK (full calculation 
methodology can be found in Appendix1). This results in an 
estimate of around 100,000 tonnes of microplastics released 
into the environment from known key sources identified for 
the UK, of which around 10,000—30,000 tonnes are estimated 
to enter surface waters. Much of the remainder is thought 
to settle into soil where it may leach into waterways, but the 
extent to which this happens is not yet known. Figure 1 shows 
the key land-based sources of UK plastic pollution that have 
been quantified to date and demonstrates the complexity 
of the pathways — the line thickness denotes the magnitude 
of the source; there are also a number of knowledge gaps 
where there is not enough information available to estimate 
what is happening at present.

MACROPLASTICS

WASTE 
MANAGEMENT

UNCHARTERED PATHWAYS

FLUSHED PLASTICS

PLASTIC 
LITTER LAND/SOIL FRAGMENTING

SURFACE 
WATER 

(RIVERS, 
OCEANS)

Figure 1 – Complex pathways for UK plastic pollution from key known land-based sources
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3. REGULATORY ACTION

3.1 UK POLICY AND REGULATORY 
CONTEXT
To date the only piece of UK regulation explicitly targeting 
microplastics is the ban on the manufacture and sale 
of plastic microbeads used in rinse-off personal care 
products.54 Although this ban applies only to this specific 
form of microplastic, the awareness campaigns, inquiries 
and consultations throughout 2016 and 2017 which led to 
and informed its formulation drew significant attention to 
the impacts, sources and opportunities for mitigations of 
microplastic pollution more generally.

A widely noted weakness of the ban was that it might allow 
for continued microbead pollution by only covering ‘rinse-
off’ cosmetics and also not extending to other products 
containing microbeads, such as washing detergent, which 
some retailers had already voluntarily addressed.55 The 
consultation response, however, noted that the government 
would continue working to review the available evidence on 
the existence of solid plastic particles in products other than 
rinse-off cosmetics.56 

The Environmental Audit Committee (EAC) have also 
highlighted two additional sources of microplastics as 
priorities for examination by government:57 

• synthetic fibres

• tyres.

These two sources fall into a different category of 
microplastics to microbeads, as they are created during the 
lifecycle of a product through wear and tear. The Government 
recognised these sources, amongst a number of others, and 
committed to a number of interventions to address forms 
of marine microplastic pollution other than microbeads, 
including:

• discussing with environmental groups and research 
institutes how best to address pre-production pellet 
(nurdle) loss, such as by supporting the plastics industry 
to sign up to Operation Clean Sweep58 

• additional funding to improve coastal sewage treatment 
works and collecting systems 

• working with the water industry to reduce litter emissions 
from sewage and waste water systems (in line with 
relevant European Directives)

• applying the Litter Strategy to encourage best practice 
in education, enforcement and infrastructure to reduce 
littering

• investigating design aspects of products which might lead 
to microplastic pollution (eg detachable caps)

• working with the Research Councils to help develop a 
standard for biodegradable plastic bags as part of the 
emerging work on a national Bioeconomy Strategy.

This list of interventions represents the last comprehensive 
public policy statement made by the current government 
in response to microplastic pollution. Since this statement, 
the government’s policy relating to marine plastic pollution 
appears to have shifted more towards responding to 
single-use macroplastic litter which can break down to form 
secondary microplastics. These considerations include a 
deposit-return system for beverage bottles and revisions to 
local authority powers for anti-littering enforcement.59, 60

There have, however, been strong signals from Government 
that further policy and regulation relating to primary 
microplastics is being considered. In January 2018, the 25 
Year Environment Plan announced that the government will 
build on the microbeads ban by exploring whether other 
problematic materials could be banned where suitable 
alternatives exist.61

Additionally, the government has acted on one of the EAC 
recommendations by awarding £200,000 to the University 
of Plymouth in May 2018 to assess the scale of emissions 
and impact on the marine environment of microplastic 
emissions from the wear of tyres and of synthetic fibres 
from the washing of synthetic clothes and wear of fishing 
gear.62 The government has said that the research will be 
used to prioritise and guide future policy priorities. Finally, in 
their draft Clean Air Strategy published in August 2018, the 
government announced that it is working with international 
partners to research and develop new standards for tyres 
and brakes.63 

Overall the development of UK policy and regulation related 
to microplastics has advanced relatively slowly since the 
microbeads ban. However, indications from government 
to date suggest it aims to be ambitious on this issue. The 
sources of microplastics which seem most likely to be 
affected by regulation in the short to medium term are those 
resulting from single-use products, such as bottles, wet 
wipes and cotton buds. 

3.2 EU POLICY AND REGULATORY 
CONTEXT
Despite the ongoing uncertainty around the relationship 
between the UK and the EU there will always be a high level 
of interaction with our nearest trading partners. Therefore, 
EU policy will also undoubtedly have some impact, especially 
for UK businesses that trade with the EU.

Since 2016, the European Commission has been building 
the evidence base required to inform policy action and 
has funded three European-level studies into the levels, 
impacts and potential means of mitigating microplastic 
pollution.64,65,66 On 22 May 2018, the EU Council approved 
the EU’s Circular Economy Package including the Plastics 
Strategy, A European Strategy for Plastics in a Circular 
Economy,67  which details the goals which will likely shape 
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the direction of future European policy on plastics. This 
strategy covers four strands of action, one of which, Curbing 
plastic waste and littering, includes specific actions to 
address microplastics. The UK has indicated that the Circular 
Economy Package will apply to the UK following Brexit, 
however; it is currently unclear how closely the UK will align 
with any future regulatory actions resulting from the Plastics 
Strategy. 

Prior to the publication of the Plastics Strategy there was 
no specific EU policy targeting the intentional addition of 
microplastics to products or aiming to check their generation 
or mitigate the impacts of their presence in the environment. 
The Plastics Strategy measures therefore represent the first 
explicit attempt at a European level to address microplastic 
pollution.

The European Commission has defined a broad range of 
measures in the Plastics Strategy in response to microplastic 
pollution which target:

• product and labelling standards to control emissions at 
source

• supply chain responsibility

• means of transmission through the environment

• cost coverage of mitigation and capture.

The European Parliament recently voted in support of 
a report produced by its Environment Committee in 
response to the Plastics Strategy. This report called on the 
Commission to strengthen a number of its measures related 
to microplastics, put forward to implement the strategy. 68

3.2.1 Intentional addition of 
microplastics to products
In January 2019, the European Chemicals Agency (ECHA) 
produced its recommendation on the scientific evidence 
for an EU-wide restriction on the placing on the market or 
use of ‘intentionally-added’ microplastics in products or 
uses that ‘intentionally release’ microplastic particles to 
the environment.  This is proposed under the Registration, 
Evaluation, Authorisation & restriction of Chemicals 
(REACh) Regulation which is the mechanism by which the EU 
restricts hazardous substances.69, 70

The ECHA lists the following products as being affected:
• controlled release fertilisers and additives
• capsule suspension plant protection products
• rinse-off cosmetics containing microbeads
• other rinse-off cosmetics
• leave-on cosmetics
• detergents continuing microbeads or encapsulated 

fragrance
• waxes and polishes.

The agricultural sector is identified as the largest source of 
intentionally-added microplastics, but a restriction for all 
sectors and products identified would lead to a reduction 
of 400 thousand tonnes of microplastic emissions over 20 
years. The ECHA also assessed the socio-economic impacts 
and concluded that the restriction was cost effective for 
all sectors when taking into account the persistence and 
irreversibility of microplastics in the environment. Transition 

times have been recommended between one (microbeads in 
cosmetics and detergents) and ten years (controlled-release 
fertilisers) depending upon how challenging substitution is likely 
to be for each industry. 

This proposal by the ECHA will be subject to a number of steps 
including a six-month public consultation before it can become 
law. This will take around two years from the beginning of 2019.

3.2.2 Unintentional releases of 
microplastics 
The Commission has also pledged to examine policy options for 
reducing unintentional release of microplastics from pellets, 
tyres, textiles and paint. The measures they provide as 
examples are examined in more detail for each source below. 

3.2.2.1 Pre-production plastic pellets/powders/flakes
The Commission committed to developing measures to reduce 
plastic pellet spillage beginning in Q1 of 2018, and identified two 
measures in the Plastics Strategy for further exploration:

1) amendments to Best Available Techniques (BAT) reference 
document71 under the Industrial Emissions Directive

2) a certification scheme along the entire plastic supply chain.

Amending the Polymer Production Best Available Techniques 
(BAT) reference document 

This would have the effect of requiring all polymer producers 
in Europe to implement BAT related to the prevention of pellet 
loss, and face regulation and potential enforcement action as per 
other aspects of their Environmental Permit to operate.

Regulation Requiring Supply Chain Accreditation 

This measure is expected to be more effective than amendments 
to BAT reference documents as:

• it is designed to ensure the integration of pellet management 
practices throughout the plastics supply chain, particularly 
at the interface between the different stages, such as 
from producers to transporters, and from transporters to 
converters, rather than just within one set of actors; and

• the scale of impact would be high due to both the focus on 
vertical integration of best practice measures and the reach of 
the supply chain regulation beyond the EU.

3.2.2.2 Tyres
The European Commission is considering a range of mechanisms 
for tyre-derived microplastics, including:

1) developing consistent methods to assess microplastic losses 
from tyres

2) information display requirements (including labelling if 
appropriate)

3) implementing minimum requirements for tyre design 
(including tyre abrasion and durability if appropriate).

Though the Plastics Strategy does not detail exactly what form 
of information display requirements are being considered, it is 
likely that it would be included in the EU Tyre Label using the 
standard A-G rating. The intention of this measure is to tackle 
both the existing lack of incentive for manufacturers to develop 
tyres that abrade at lower rates while maintaining performance 
characteristics such as wet grip and fuel efficiency, and the 
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lack of information sufficient to encourage a change in 
purchasing decisions favouring tyres which abrade less. 
There is evidence of strong consumer demand for tyre-wear 
information and that it is one of the most important criteria in 
consumer purchasing decisions.72

The mechanism proposed for application of minimum 
requirements to tyre design was restriction of the worst-
performing tyres (in respect of tyre tread abrasion). This 
would restrict access to the European market to those tyres 
that meet or exceed a threshold for tread abrasion. The 
development of the standard test and subsequent collection 
of sufficient performance data across tyre types throughout 
the EU market would be required to set such a threshold.

These measures might affect all types of tyre produced for 
road vehicles but will depend on any restrictions applied by 
the Commission to the scope of requirements. 

3.2.2.3 Textiles
As with tyres, the suite of measures being taken forward for 
consideration by the Commission follows a similar format 
of investigating improved techniques for the measurement 
of losses and influencing demand towards products that 
produce fewer microplastics.

The measures being considered are:

1) developing consistent methods to assess microplastic 
losses from textiles 

2) minimum product requirements for microplastic release;

3) information requirements (including labelling, if 
appropriate)

4) targeted research and development funding.

Developing a test standard would allow for the 
determination, in a consistent manner, of the rate of fibre 
release from clothing during washing and tumble drying. 
It could also help to identify which factors affect release 
of different fibres, including those within the control of 
clothes manufacturers such as fabric choice and method of 
construction, and the relative influence of each factor. 

The mechanisms by which a threshold would be 
implemented and enforced have yet to be determined and 
the development of a labelling requirement is also not 
finalised.

3.2.2.4 Paints
The Commission has pledged an ongoing examination of 
policy options for microplastics released from the wear 
of painted surfaces, including ships, buildings and roads, 
but has so far only committed to targeted research and 
development funding.

Currently there is a lack of understanding of the relative 
rates of loss of microplastics from different types of paints 
and the exact nature of the particles resulting from wear 
of painted surfaces. Further development funding is also 
essential as there is, at present, no clear alternative to the 
use of polymers for certain functions within paints such as 
the polymer binders used in building paint.

3.3 GLOBAL POLICY
Outside Europe, regulatory action has focused largely on 
microbeads in cosmetics and cleaning products and on 
synthetic fibres released from clothing.

3.3.1 Cosmetic microbead bans
Canada73 and the USA74 have bans in force on the 
manufacture and sale of plastic microbeads in rinse-off 
cosmetic and personal care products. Taiwan has a ban 
on the manufacture and import of cosmetics and personal 
care products, including toothpaste, that contain plastic 
microbeads, and a ban on sale will come into force in January 
2020. 

New Zealand’s ban is notable in that it covers not just rinse-
off cosmetics and personal care products but also abrasive 
cleaning products including household, car or industrial 
cleaning products.75  South Africa76 and South Korea77 are 
considering bans. In Australia, a voluntary approach to the 
phasing out of microbeads from personal care and cosmetic 
products is being pursued.78

3.3.2 Consumer labelling for synthetic 
clothing
Policy measures based on information requirements 
including mandatory labelling have been considered in three 
US states but only one is on track to be implemented in New 
York.

The Californian Assembly had been considering requiring 
that new clothing made from fabric that is composed of 
more than 50% synthetic material include on the care label 
a statement that the garment sheds plastic microfibres 
when washed. Additionally, such garments would have been 
required to bear a conspicuous sticker, hang tag, or any 
other label type visible to the consumer at the point of sale, 
reading:

“This garment sheds plastic microfibers when washed, 
which contributes to marine plastic pollution.”

The bill was pulled after it became clear it was not going to 
receive enough votes in support. Those who opposed the bill 
argued it was unlikely to be effective.79 

The State of Connecticut also considered a similar bill but 
subsequently removed the relevant wording during drafting. 
Instead, a working group with representatives from the 
apparel industry and environmental community will be 
formed to develop a consumer awareness and education 
programme concerning the risk of synthetic microfibre 
pollution.80
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4. RISKS AND ACTIONS  
FOR BUSINESS

A recent report from ClientEarth explains that companies – particularly those 
that are intensive plastic users or producers – are under a legal obligation to 
manage and disclose material business risks posed by plastic pollution.81, 82

The authors identify a number of different types of risks 
(adapting the taxonomy established by the Bank of England 
to describe the risks derived from climate change), namely:83

• Transition risks 
 from regulatory changes and/or technological  

disruption

• Reputational risks 
 whereby the organisation’s reputational capital is 

damaged or lost

• Physical risks 
 arising from the presence of plastic pollution in the 

environment 

• Liability risks 
whereby parties who have suffered loss or damage 
from plastic pollution seek to recover costs from others 
who they allege to be responsible. Litigation risks 
may also arise from physical and transition risks (eg if 
shareholders take action for mismanagement of plastic 
risk or regulators prosecute for failures to comply with 
new regulation).

Applying this taxonomy, there appears to be a number of 
risks to businesses that might be considered responsible for 
generating microplastics.

This section looks at how to identify whether the issue of 
microplastic pollution poses a risk to a particular business 
and how they can determine what actions they can take to 
address the risks posed by the key sources of microplastic 
pollution identified in this report.

The microplastics pollution identified in this section can 
also be grouped into two categories, the first being ones 
for which solutions are already available and simply require 
implementing. The flow charts in the following pages help to 
identify these solutions. The second catagory includes those 
where solutions are not yet available or do not completely 
remove the problem — these are much more complicated to 
address and require cross-industry cooperation between 
businesses, governments and scientists to develop solutions. 
The flow charts can be used as a pathway for developing 
these solutions.

  

4.1. PLASTIC PELLETS
Known variously as pellets, nurdles or mermaids’ tears, 
these are the raw material that many plastic items are 
made from. In pellet form they are easily shipped across 
countries or continents to be melted down and formed into 
common household products. They have been a known 
plastic pollution source in the aquatic environment for over 
25 years.84 Understanding of how pellets enter the marine 
environment and end up on beaches is limited; there are 
isolated reports of containers falling from ships, but it is 
more likely that smaller spills happen within sites or as the 
pellets are moved from site to site. Either inadequate spill 
prevention and clean-up procedures are in place or the spills 
are just too minor to warrant the cost of cleaning up. The 
plastics industry is attempting to reduce this by encouraging 
manufacturers to sign up to Operation Clean Sweep85  — a 
best-practice guide to handling pellets and managing spills. 
However, the effectiveness of this approach is not currently 
known.

Figure 2 – Pellets from a UK beach (Source: Eunomia)

PLASTIC PELLETS, 
FRAGMENTING  
MACROPLASTICS AND 
ARTIFICIAL TURF.

TYRE ABRASION AND 
SYNTHETIC FIBRES FROM 
WASHING CLOTHING

1.
SOLUTIONS 
AVAILABLE:  

2.
SOLUTIONS 

THAT REQUIRE 
DEVELOPMENT:  
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Regulatory risks

• Brands placing the greatest number of plastic items or 
packaging on the market would likely be the first to be 
required to ensure best practice in their whole supply chain 
in terms of spill prevention and clean up. 

• The risk here is less to the brands, but to those in the 
supply chain (eg plastics converters) who would not meet 
the standards required, and may thus lose the business of 
the consumer-facing brands.

Reputational risks

• Once the supply chain accreditation is in place, any 
brand that subsequently fails to demonstrate best 
practice (and continuous improvement) in its supply 
chain may be at risk of reputational damage.

• For manufacturers, distributors and retailers of 
plastic items, the pellets that are lost through the 
manufacturing and distribution chains can be a 
significant source of microplastic pollution.

MICROPLASTICS RISK 
ASSESSMENT: PLASTICS 
PRODUCERS AND 
SELLERS - PELLETS

ARE YOU A RETAILER OR 
DISTRIBUTER OF PLASTIC ITEMS?

DO YOU 
 MANUFACTURE 

PLASTIC 
 ITEMS?

AS PART OF THIS DO YOU HANDLE 
PLASTIC PELLETS (TO INCLUDE 

FLAKES AND POWDERS)?

DO YOU SELL THESE PRODUCTS 
INTO THE EU?

ARE YOU ADHERING TO BEST 
PRACTICE PRINCIPLES (EG IN LINE 

WITH OPERATION CLEAN SWEEP 
GUIDANCE) TO REDUCE PELLET 

LOSS?

ARE YOU WORKING WITH YOUR 
SUPPLY CHAIN (INCLUDING 

LOGISTICS) TO MAKE SURE ALL 
LEVELS ARE ADHERING TO BEST 

PRACTICE PRINCIPLES (EG IN 
LINE WITH OPERATION CLEAN 

SWEEP GUIDANCE) TO REDUCE 
PELLET LOSS?

ARE YOU WORKING EITHER WITHIN 
YOUR SUPPLY CHAIN OR AS PART OF 

A WIDER INDUSTRY INITIATIVE TO 
CREATE A FORM OF SUPPLY CHAIN 

ACCREDITATION?

HIGH RISK
Pre-production pellets have been highlighted 
by the European Commission as a key source 
of microplastic pollution and thus an area for 

potential future regulation.

HIGH RISK
Reducing pellet release to a minimum is 

important to reduce the risk of any potential 
regulation and may help win or retain 

customers who make this a requirement.

MEDIUM RISK
Understanding your suppliers, operations 

in regard to pellet loss is important for 
mitigating risk.

MEDIUM RISK
It is likely that such accreditations could 

exist in future and therefore being a part of 
this development early on will reduce risk 

for your operations.

LOW RISK
You are taking all the important actions available at present which will reduce risk. Working towards 

a wider supply chain accreditation should be the key goal as this not only means that the burden of 
fully understanding your supply chain is reduced, but it is a visible and comparable certification that 

can boost reputation. 

YES

NO

YES

YES

YES

NO YES

YES

NO

NO

NO

YES

IMPORTANT
For retailers of plastic 
products this involves 

talking with your 
suppliers and all the way 

through their supply 
chain including any that 

handle pellets.

KEY ACTIONS
Businesses in this position 
should consider the 
following key actions:

•  adhere to best practice 
principles (eg Operation 
Clean Sweep) guidance 
to reduce pellet loss

•  work with your supply 
chain (including 
logistics) to make sure 
all levels are adhering to 
best practice principles 
(eg Operation Cleen 
Sweep) guidance to 
reduce pellet loss

•  work within your supply 
chain and/or as part of a 
wider industry initiative 
to create a form of supply 
chain accreditation.
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4.2 MICROPLASTICS FROM OTHER 
FRAGMENTED MACROPLASTICS
This section is aimed primarily at manufacturers, retailers and 
purchasers of plastic items which covers a large proportion of 
businesses as there are very few that do not purchase plastic items 
of some sort. We also focus on those items that have been considered 
most likely to be littered and therefore have a chance of fragmenting 
into microplastics in the environment. Whilst there are wider issues to 
address with regard to our use and disposal of plastics as well as how 
recycling can be improved, the main aim here is to look at the risk of 
microplastic generation as a result of the — predominantly single-use — 
products that are frequently aimed at consumers. Figure 3 - A littered plastic bottle is a future microplastic

MICROPLASTICS 
RISK ASSESSMENT: 
PLASTICS PRODUCERS, 
SELLERS AND BUYERS - 
MACROPLASTICS

KEY ACTIONS
Businesses in this position 
should consider the following 
key actions:

•  avoid/eliminate single use 
plastic items altogether

•  use/provide the product/
service of a single use 
plastic item with a reusable 
alternative

•  find a non-plastic 
alternative to the plastic 
component of a single use 
item

•  consider biodegradable/
compostable alternatives, 
but only for items that 
are not littered and with 
consideration for how 
consumers will dispose

DO YOU 
 MANUFACTURE, 
SELL OR BUY ANY 
PLASTIC  ITEMS 

INCLUDING  
PLASTIC 

PACKAGING?

YES

NO
LOW RISK OF MICROPLASTIC 

POLLUTION
No action required

DO YOU MANUFACTURE, SELL OR BUY ANY 
OF THE PRODUCTS IN THE LIST BELOW?

These are some of the products most likely 
to find their way into surface water and 

consequently break down into microplastics 
over time

DO YOU SELL/BUY THESE 
PRODUCTS TO/FROM THE EU?

CAN YOU AVOID/ELIMINATE THESE 
ITEMS ALTOGETHER?

CAN YOU USE/PROVIDE THE PRODUCT/
SERVICE WITH A REUSABLE ALTERNATIVE?

CAN YOU FIND A NON-PLASTIC ALTERNATIVE 
TO THE PLASTIC COMPONENT?

ARE YOU CONSIDERING BIODEGRADABLE/
COMPOSTABLE ALTERNATIVES?

GO TO SECTION ON  BIODEGRADABLE/
COMPOSTABLE ALTERNATIVES (NEXT)

•  Drinks bottles, caps and lids
•  Cigarette butts
•  Cotton bud sticks
•  Crisp packets and sweet 

wrappers
•  Sanitary products incl. wet 

wipes
•  Plastic bags
•  Cutlery, straws and stirrers
•  Drinks cups and cup lids
•  Balloons and balloon sticks
•  Food containers including 

fast food packaging
•  Expanded polystyrene fast 

food and beverage cup 
packaging

HIGH RISK
These items are targeted under the draft 

EU Single-Use Plastics Directive for 
various measures to reduce or restrict their 

consumption. Single-use plastic stirrers, 
straws, cotton bud sticks, cutlery, plates and 

EPS fast food packaging and cups, are all 
subject to a ban under the Directive.

LOW RISK
if this is carried.

MEDIUM RISK
The alternative material should be fully 
investigated to make sure there are no 
significant environmental trade-offs.

HIGH RISK
All possible changes have been investigated 

and discounted and thus you continue to 
use/sell/buy the single-use plastics that 

are highly likely to be subject to legislation/
restriction in the near future due to their 

contribution to marine pollution.

YES

NO

NO

NO

NO

YES

NO

NO

YES

YES

NO

YES

YES

DO YOU MANUFACTURE, SELL OR BUY 
ANY OTHER ITEMS THAT COULD BE 

CONSIDERED SINGLE USE?
YES
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ARE YOU CONSIDERING BIODEGRADABLE/
COMPOSTABLE ALTERNATIVES?

ARE THE ITEMS IN THE TOP TEN 
MOST LITTERED?

ARE YOU CONSIDERING THE USE OF OXO-
(BIO)DEGRADABLE PLASTICS?

ARE THE ITEMS CONTAMINATED 
WITH FOOD AFTER USE?

ARE THE ITEMS SOLD/USED 
OUTSIDE OF YOUR PREMISES?

HIGH RISK
Do not use/supply biodegradable/compostable plastic items

Generally speaking biodegradable plastic items should not be used as an 
alternative for items that are likely to be littered as they are much less likely to 

biodegrade in rivers or the oceans.

HIGH RISK
Do not use/supply oxo-(bio)degradable plastic items

Despite their name these are not considered biodegradable (or compostable) 
in current waste EU law and have been highlighted for a potential ban in the EU. 

They are likely to simply fragment quicker than conventional plastic and thus 
become microplastics in the environment.

If the item is not contaminated with food it is likely that it can be recycled so 
should therefore be made from a conventional plastic. Ideally this should be 

commonly recycled materials such as PET, HDPE or PP.

MEDIUM RISK
Do not use/supply biodegradable/compostable plastic items

Currently there is a lack of consumer understanding and information around 
the correct disposal method which could possibly lead to more littering. 

There is also a lack of consistency across the UK. For items consumed on the 
go there is no separate collection infrastructure and therefore the product 

will likely go to residual waste treatment (incineration/landfill).

LOW RISK
Biodegradable/compostable plastic items may be acceptable

If the items are likely to stay in a controlled environment (eg a canteen or large office building/site) it is possible to work with your supplier 
and the waste management company to make sure these are separated from other waste and recycling and end up in the appropriate 

composting facility. This is still a last resort and the value of that material is still lost when composted — the clear preference in line with the 
waste hierarchy are reusable items when in a controlled environment.

Also be aware if selling into Europe that the draft Single-Use Plastics Directive does not recognise these materials as a solution to marine 
pollution so all measures to ban/reduce them are likely to still apply.

YES

YES

NO

NO

NO

YES

YES

NO

YES

4.3 ARTIFICIAL SPORTS TURF, 
EQUESTRIAN FACILITIES AND 
PLAYGROUNDS
Artificial sports turf is becoming more and more popular in 
the UK with an estimate that 1,000 full sized-pitches will be in 
use by 2020 – a figure which is expected to more than double 
by 2035. It is primarily used for football and rugby pitches, 
but is mostly consigned to training grounds and schools at 
present as, at least in football, it is not currently allowed 
in top-flight matches. As seen in Figure 5 the construction 
differs from artificial turf used in gardens as it requires an 
‘infill’ between the synthetic grass which holds the fibres 
up and provides a cushion for the players. The vast majority 
of this infill is derived from used tyres in the form of ‘rubber 
crumb’. It is estimated that between one and five tonnes 
of this infill is lost per pitch every year86 and whilst it is not 
one of the largest sources of microplastics pollution as a 
whole, each individual pitch will contribute significantly 
to the pollution in its local area. Equestrian surfaces and 
playgrounds are also known to use rubber crumb as a soft 

surface, and whilst the extent to which this takes place is not 
well known, it is likely that similar losses may occur especially 
as the crumb is not held in place by ‘grass’ fibres.

Regulatory risks

• If regulations were brought in requiring best practice 
capture techniques at pitches, this would have an 
associated cost.

• Guidance and enforcement of best practice end-of-life 
management would also bring associated costs to the 
clubs.

• There is potential for end-of-life regulations to also be 
introduced in the form of producer responsibility, meaning 
that producers are responsible for the full life-cycle 
impacts of the pitch.

Reputational risks

• Pressure from the public on pitch owners may shift the 
market away from artificial turf back towards natural grass 
due to the perception that natural alternatives are better 
for the environment.
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MICROPLASTICS 
RISK ASSESSMENT: 
ARTIFICIAL PITCH 
OWNERS, SPECIFIERS 
AND MANUFACTURERS

KEY ACTIONS
Businesses in this position 
should consider the 
following key actions:

•  solely supply and 
encourage the use of 
natural (organic) infill 
where appropriate

•  investigate infill loss 
mitigation measures that 
can be built in from the 
beginning(see below)

•  actively promote the 
installation and use 
of these mitigation 
measures or the benefits 
of organic infill with your 
customers

•  install or plan 
appropriate measures 
to adequately mitigate 
release of infill into the 
environment.

Examples of mitigation measures:
• appropriate inside storage for infill used for top-ups
•  handling procedures to reduce loss when moving infill around
•  changing room cleaning procedures such as the correct disposal of infill when cleaned up
• filters in drains in changing rooms and in local rain water drains, including regular emptying
•  player education and designated ‘shake-off’ zones where infill is removed from clothing.

ARTIFICIAL 
PITCH OWNERS 

AND SPECIFIERS 
INCLUDING LOCAL 

AUTHORITIES, 
SCHOOLS AND 

SPORTING BODIES/
ASSOCIATIONS

ARTIFICIAL PITCH  
MANUFACTURERS, 

SUPPLIERS AND 
INSTALLERS 

DOES THE PITCH USE SYNTHETIC 
POLYMER INFILL (EG SRB) OR NATURAL 

(ORGANIC) INFILL?

HAVE YOU INSTALLED/PLANNED 
APPROPRIATE MEASURES TO 

ADEQUATELY MITIGATE RELEASE OF 
INFILL INTO THE ENVIRONMENT?

EXAMPLES BELOW

IS THE PITCH SITED CLOSE TO WATER 
COURSES (<50M)?

LOW RISK
You are taking all the important actions 

available at present which will reduce risk.

MEDIUM RISK
Increasing calls for action may see your 

customers requesting this. Working on this 
now could mean a competitive advantage 

in the future.

OPPORTUNITY
Engaging with tyre 

manufacturers to help 
fund improvements may 

be possible. They have an 
obligation to make sure their 

products are not landfilled 
— this recycling route could 

disappear if public perception 
becomes too negative. 

DO YOU SUPPLY AND ENCOURAGE THE 
USE OF NATURAL (ORGANIC) INFILL 

WHERE APPROPRIATE?

LOW RISK
Organic infill such as cork, if appropriate for 
the installation, will completely mitigate the 

microplastics issue for artificial turf.

MEDIUM RISK
Whilst not at the forefront of policy at present, 

there are increasing calls for action. Simple 
mitigating measures could reduce risk.

HIGH RISK
Special attention should be paid to these sites 
including buffers to prevent migration of the 

infill by wind and rain towards water courses.

ARE YOU INVESTIGATING INFILL LOSS 
MITIGATION MEASURES THAT CAN BE 

BUILT IN FROM THE BEGINNING?

ARE YOU ACTIVELY PROMOTING THE INSTALLATION AND USE OF THESE MITIGATION MEASURES OR 
THE BENEFITS OF ORGANIC INFILL WITH YOUR CUSTOMERS?

NO

SYNTHETIC

YES

NO

YES

YES

NO

ORGANIC

YES

YES

NO
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4.4. TYRE TREAD ABRASION
The rate at which tyre’s tread abrades and produces particles 
has been the subject of study for many years. Only recently, 
however, has this been linked with microplastic pollution. 
The tread wear layers comprise various natural and synthetic 
rubber compounds (rubber is a type of polymer that is 
believed to persist in the environment in the same way as 
other plastics) as well as various additives in blends that 
are proprietary for each tyre manufacturer. 87 The particles 
can vary in size and composition, with parts of the asphalt 
road surface and air bubbles incorporated. It is very difficult 
to identify and track exactly where they go as they can be 
widely dispersed around roads and washed away during 
rain or blown around with the wind. Their buoyancy in water 
varies and a large proportion of the particles are likely to 
settle into river and estuary sediments where they may still 
interact with river wildlife. Nevertheless, the sheer volume 
of these particles thought to be entering the environment is 
still a cause for concern and their occurrence and effects on 
the environment is a subject of ongoing research.88 There 
is also increasing concern around the finer particles that 
are generated (known as PM10) which become airborne 
and contribute to the air pollution which is linked to various 
respiratory illnesses.89 

Regulatory risks

• Development of a standard measurement approach for tyre 
tread abrasion may show some tyres to perform less well than 
consumers believed. The worst performing tyres may not be 
permitted for sale.

• It is also conceivable that standards on the generation of 
airborne particles from tyres might be developed with 
associated market restriction and labelling

• There may in future be a requirement for tyre producers to 
contribute financially towards improved capture mechanisms 
to prevent the loss of tyre wear to soil and the aquatic 
environment (potentially in proportion to their wear rate).

Technological disruption

• Development of new compounds that achieve reduced 
tread wear abrasion (while maintaining other performance 
attributes) and minimise airborne particles may give 
a significant market advantage to specific brands (if a 
proprietary development).

Reputational risks

• As a result of the standard measurement approach, the 
reputation of some brands may be adversely affected, and 
potentially disproportionately so, for example if a popular tyre 
from a brand leader were shown to wear at a high rate, this 
may negatively affect the perception of all tyres in the brand 
(and thus sales).

Liability risks

• Given that tyre wear is thought to be a significant source of 
microplastics in the aquatic environment, there is the risk 
of legal action to seek to recover costs associated with any 
identified damage specific to tyre wear, although we are not 
aware of any such action on the horizon.

• There may also be a future liability risk associated with 
particulate emissions to air from vehicle tyres. In order 
to more fully internalise external costs, there could be an 
additional fee at point of sale for tyres that exhibit a higher 
rate of generation of airborne particles.  

Figure 4 – Close up of artificial sports turf (Source: Eunomia)
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DO YOU SELL 
YOUR PRODUCTS 

TO THE EU?

DO YOU HAVE A TEST METHOD FOR 
ASSESSING THE TYRE TREAD ABRASION 

RATE OF YOUR PRODUCTS?

ARE YOU WORKING WITH OTHER 
MANUFACTURERS/TRADE 

ASSOCIATIONS/STANDARDS BODIES ETC. 
TO AGREE A COMMON TEST METHOD?

AS A RESULT OF TESTING ARE YOU 
WORKING ON REDUCING THE RATE IN 
WHICH YOUR TYRE TREADS ABRADE?

HAVE YOU INVESTIGATED THE EFFECT 
OF DESIGNING FOR A LOWER ABRASION 

RATE ON THE COMPOSITION OF AIRBORNE 
PARTICULATES FROM TYRE ABRASION?

HIGH RISK
Tyre wear has been highlighted by the 

European Commission as a key source of 
microplastic pollution.

MEDIUM RISK
Understanding whether products in your 

range wear faster than others is important 
to understanding the business risk of any 

potential regulation.

HIGH RISK
Working with the wider industry and standards 
organisations to develop common standards is 
important, especially if you are not working on 

it in-house.

HIGH RISK
If future tyre tread abrasion rate limits 

or public labelling are required this 
could increase the attractiveness of your 

competitors who have worked to reduce tyre 
tread abrasio.

MEDIUM RISK
If more fine particles are generated as a result 

of technical changes, this may have adverse 
effects on air quality and human health. 

Tyre contributions to this will likely become 
important especially in the move towards 

electric cars.

OPPORTUNITY
There is a significant 

opportunity to lead in this 
area, by developing a test 
method and committing 

to publishing results. 
Significant positive publicity 

could be achieved.

SUPPLEMENTARY 
HIGH RISK

The use of recycled tyre 
rubber (SRB) in artificial 

turf, equestrian surfaces and 
playgrounds is thought to be 
a key source of microplastic 

pollution, but also a key 
recycling route. There is a 
risk that this route may be 
removed or reduced and 

therefore the tyre industry 
should look to help fund 
mitigation measures for 
loss of these particles to 

the environment from these 
recreational venues.

LOW RISK
You are taking all the important actions available at present which will reduce risk. For alternative 

materials, the use of biodegradable polymers may be worth investigating, but this should be paired with 
robust evidence that these are not a worse environmental choice over the lifecycle of the product.

Other potential areas to explore include how you can work with road planners and designers to increase 
the capture of tyre particles before they reach storm drains. Understanding the nature and behaviour of 

these particles is key to this.

YES

NO

YES

YES

YES

YES

NO

NO

NO

NO

MICROPLASTICS RISK ASSESSMENT: TYRE MANUFACTURERS

KEY ACTIONS
Businesses in this position 
should consider the 
following key actions:

•  develop a test method 
for assessing the tyre 
tread abrasion rate of 
your products

•  work with other 
manufacturers/trade 
associations/standards 
bodies etc. to agree a 
common test method

•  work on reducing the 
rate in which your tyre 
treads abrade

•  investigate the effect 
of designing for a lower 
abrasion rate on the 
composition of airborne 
particulates from tyre 
abrasion
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4.4.1 Progress towards solutions
Alongside the design of the tyre itself, the tread abrasion rate 
is influenced by a multitude of factors including road surface, 
weather and climate, vehicle load, traffic density and driving 
technique. Some require large systemic changes to improve 
— such as a move towards driverless cars to improve traffic 
flows — others could be addressed by the tyre industry whilst 
in cooperation with other sectors.

 Road authorities and road constructors:

• The building and resurfacing of roads using materials 
that reduce abrasion and can capture particles. Porous 
asphalt can collect tyre particles within surface cavities 
which can then be cleaned and the tyre particles disposed 
of properly. As this is a more expensive road-building 
technique, it may be best suited to roads with high traffic 
levels, as is already the case in Dutch motorways. 

• Working with road surface manufacturers to understand 
the optimum design of both tyre and road surface to 
produce the least tyre tread abrasion whilst maintaining 
safety.

• Understanding how tyre tread particles are transported 
from road to waterways and where they can be captured; 
make use of this knowledge by improving roadside 
stormwater systems where they are needed most. 

• Consumers – There is significant opportunity to help 
consumers make different decisions about which tyres 
they purchase and how their driving style might affect 
the life of the tyre (ie how quickly the tread abrades). 
The direct result of abrasion test could be to add this 
information in the current tyre label. It would also be 
useful if the consumer was helped to understand exactly 
how their driving style can reduce this further. Will an 
aggressive driver reduce the life of the tyre by 10, 20, 30% 
or more? This is a key piece of information that provides a 
stronger message that drivers may respond to. 

4.5. SYNTHETIC FIBRES FROM 
CLOTHING 
The link between the washing of synthetic clothing and the 
shedding of fibres into domestic drains and into waste-
water treatment (WWT) plants was first made in 2011.90 

The fibres are often small enough that WWT plants cannot 
capture them and therefore a large number are released 
into waterways and ultimately the oceans. UK studies of 
WWT plants estimate that up to 98% of microplastics can 
be retained, but this varies depending upon the treatment 
type and technology installed.91  These fibres end up in the 
sludge — the mass of organic solid material that is filtered out 
of the water. In the UK, 80% of sludge is used for agricultural 
purposes as a soil fertiliser, with around 20% being 
incinerated.92  Sewage sludge is not currently tested for 
plastic contaminants which means that most of the captured 

fibres are subsequently applied to the land where they are 
known to persist and have been detected in soils 15 years 
after the last sludge application.93 There is also significant 
potential for these fibres to enter streams and rivers over 
time due to soil erosion and run-off, but the extent to which 
this happens is unknown at present.94 Concerns around this 
pathway are a significant risk to the practice of applying 
sludge to agricultural land which is a valuable source of 
phosphorus that would otherwise have to be imported as 
fertiliser from China and Morocco.

Fibres can also be released directly into waterways via 
combined sewage overflows (CSOs). These gates allow 
wastewater to bypass WWT plants to prevent overload 
during and after heavy rain. There are tens of thousands in 
the UK and they are known to be a significant source of river 
pollution.95,96   The majority of these CSOs are unmonitored 
but a report by WWF found that one unnamed water company 
discharged via 50% of their CSOs more than once per 
month.97  

Regulatory risks

• The development of a standard measurement approach 
for the loss of synthetic fibres from garments could 
conceivably lead to some fabric types being restricted 
from the market.

• Any associated labelling scheme highlighting the loss rate 
might lead to a shift away from fabric types/construction 
types that exhibit greater rates of loss, towards those with 
lower rates of loss.

• There may be a requirement for clothing brands using 
synthetic fibres to contribute financially to the cost of 
dealing with the issue — potentially through funding 
capture devices in washing machines. If a measurement 
standard is developed, the financial contribution could 
possibly be proportionate to the loss rate. 

Reputational risks

• Specific businesses are already being pressured — for 
example by the Environmental Audit Committee, and by 
NGOs — to demonstrate what they are doing to address 
the issue of microplastics from their clothing. At the 
moment, given the absence of a standard test method, 
there are no immediate actions that brands/retailers can 
take beyond funding further research into identifying an 
appropriate test method. However, this may be seen by 
some customers as delaying taking action. 

• In future, once a measurement standard is developed, the 
reputation of brands seen to be worst performing may 
suffer.

Liability risks

• Given that synthetic textile fibres are found in the aquatic 
environment there is the risk of legal action to seek to 
recover costs associated with any identified damage 
specific to fibres.
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MICROPLASTICS 
RISK ASSESSMENT: 
CLOTHING 
AND TEXTILE 
BRAND OWNERS, 
MANUFACTURERS 
AND RETAILERS

KEY ACTIONS
Businesses in this position should consider the following key actions:

•  develop a test method for assessing the fibre release from your products

•  work with other manufacturers/retailers/trade associations/standards bodies etc 
to agree a common test method 

•  as a result of testing your products, work towards removing the worst performers 
from your range

•  investigate other ways in which fibres can reach the environment through 
everyday wear and tear.

DO YOU HAVE A TEST METHOD FOR 
ASSESSING THE FIBRE RELEASE FROM 

YOUR PRODUCTS?

ARE YOU WORKING WITH OTHER 
MANUFACTURERS/RETAILERS/TRADE 

ASSOCIATIONS/STANDARDS BODIES ETC. 
TO AGREE A COMMON TEST METHOD?

AS A RESULT OF TESTING YOUR 
PRODUCTS WILL YOU WORK TOWARDS 
REMOVING THE WORST PERFORMERS 

FROM YOUR RANGE?

ARE YOU ALSO INVESTIGATING OTHER 
WAYS IN WHICH FIBRES CAN REACH THE 

ENVIRONMENT THROUGH EVERYDAY WEAR 
AND TEAR?

HIGH RISK
Fibres from washing of textiles have been 

highlighted by the European Commission as a 
key source of microplastic pollution.

MEDIUM RISK
Understanding whether products in your range 

release more fibres than others is important 
to understanding the business risk of any 

potential regulation.

HIGH RISK
Working with the wider industry and standards 

bodies to develop common standards is 
important especially if you are not working on 

it in-house.

HIGH RISK
If future fibre release limits or labelling 

are required this could lead to consumers 
switching to competitors that have.

MEDIUM RISK
Whilst not at the forefront of policy at present, 
the inhalation of fibres in indoor environments 

may be a health risk, but this is yet to be 
established. There may also be indirect 

pathways for the fibres to reach the natural 
environment and contribute to the negative 

effects of microplastic pollution.

LOW RISK
You are taking all the important actions available at present which will reduce risk. 

Other potential areas to explore are coatings to reduce fibre release (with appropriate attention paid 
to understanding the negative effects of leaching chemicals), and working with washing machine 
manufacturers to determine whether there is scope to mitigate fibre release through design e.g. a 

programme that is less aggressive or the inclusion of a filter.

DO YOU SELL 
YOUR PRODUCTS 

TO THE EU?
YES

NO

YES

YES

YES

YES

NO

NO

NO

NO

OPPORTUNITY
There is a significant 

opportunity to lead in this 
area, by developing a test 
method and committing 

to publishing results. 
Significant positive publicity 

could be achieved.

IMPORTANT
Make sure any 

alternatives do not 
substitute a reduction 

in fibre release for 
other environmental 

impacts such as 
increased climate 

change effects.
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4.5.1 Progress towards solutions
The solution to microfibre pollution will not be a simple one 
and therefore actions and solutions will require a unified 
cross-sectoral approach where all contributing factors can 
be addressed-

• Retailers: consider joining the Microfibre Consortium98 
(headed by the European Outdoor Group), who are 
coalitions to create solutions and further understanding. 
Lead the way in bringing together all of the supply chain 
actors to work proactively together to solve the problem.

• Fabric producers, or any industry in the textile chain: 
design and produce fabrics that release fewer microfibres 
when washed. Test different fabrics, coatings and natural 
anti-shed treatments to produce fabrics that show reduced 
shedding. As part of this, investigate how fibre release is 
influenced by the type of fibres, the yarn, the fabric and the 
way fabric is treated (dying, finishing) and constructed. 
Share these findings with your customers (retailers) to 
allow them to make more informed decisions.

• Washing machine manufacturers: explore use of 
filters to trap microfibre release in household washing 
machines. Work towards identifying whether key design 
characteristics in your washing machines can reduce 
or increase fibre release. Share this information to help 
inform customers about which are better performers with 
regards to reducing microfibre release. 

• Producers of laundry products: experiment with different 
product formulations that could reduce the release of 
microfibres from clothing during washing. Share this 
information to help inform customers about which 
products will help to reduce microfibre release.

Messaging for consumers

Providing positive actions for consumers to follow may be 
a useful way of mitigating some of the reputational risk for 
retailers. Whilst the science behind these recommendations 
is not fully developed, the recommendations also fall in 
line with many other better environmental practices and 
therefore adopting them will not have any negative effects. 
Providing this messaging to consumers at the right time is 
key, as changing it when new evidence appears may risk 
alienating the good will of those consumers who are keen to 
act.

Current research suggests that some or all of these may help 
to reduce the rate of fibre release during washing, under the 
premise that the less the garment is subjected to aggressive 
cleaning, the fewer fibres will be released:

• use a front-loading instead of a top loading washing 
machine

• washing at a low temperature (30 degrees or less)

• shorter washes

• using liquid detergent instead of powder

• spinning clothes at lower speeds

• using fabric softeners

• wash clothes less frequently.

Additional labelling with these suggestions could be provided 
with each garment and once a standard test method has 
been developed the results of this could be provided to allow 
consumers to choose the product that releases the fewest 
fibres (similar to the tyre or home appliance energy labelling).

Whilst there are several devices on the market which claim to 
capture fibres during washing, their effectiveness has yet to 
be proven. They also require the consumer to be particularly 
proactive by using them with every wash.

There is limited evidence to suggest whether the quality of 
clothing makes any difference to the rate or amount of fibre 
release at present.

A mass movement away from plastic towards natural fibres is 
not yet a viable recommendation and is particularly challenging 
for outdoor brands that rely on the performance characteristics 
of synthetic fabrics. The environmental trade-offs of this 
transition are not clear and it is important to keep the microfibre 
pollution issue in perspective with all the other environmental 
challenges that the textiles industry are also working to 
improve.

4.6 RISKS FROM OTHER 
UNDISCOVERED MICROPLASTIC 
SOURCES
Also of risk to businesses is the fact that there may be other 
sources of microplastic that have, as yet, not been discovered 
or are difficult to find and quantify and therefore no specific 
actions have been developed. On this basis it may be prudent 
to conduct a ‘microplastics audit’ to help discover whether 
your business is at risk of causing microplastic pollution. The 
following are some key questions that can help with this: 

• Do your products contain polymers that wear away during 
use?

• Do you manufacture or purchase plastic components or 
products that are smaller than 5mm individually?

• Do you manufacture or purchase any products that derive 
from waste plastics?

•  Is the product in chipped or shredded form?

• What are your waste handling procedures for plastic waste 
and are they likely to result in plastics escaping into the 
environment? This includes products that are sold and leave 
your premises especially if they are single use or short life.

Further examples of microplastic sources:

• Paint particles are to date one of the more difficult sources 
of microplastics to quantify. Building paint particles are a 
source in theory, but at present there have been no specific 
examples of sampling in aquatic environments. Road 
markings are worn away largely due to traffic movements 
and abrasion, and therefore are likely to be larger particles 
that are easier to study. Nevertheless, evidence of where 
these particles go is sparse. 

• Paints are also often removed using bead blasting which fires 
plastic beads at the painted surface (in a more controlled 
and less damaging way than sand). The extent to which 
this takes place is not known, but may be an issue for the 
marine industry, especially for pleasure craft where fewer 
containment controls will be in place.
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• For equestrian surfaces as well as rubber crumb, ground 
up carpets are also used for this purpose which contain 
synthetic fibres that will be easily transported by wind and 
water.

• Similar to vehicle tyre wear, there are also many other uses 
of synthetic rubber for grip such as shoe soles and bicycle 
tyres; all of these wear away but are likely to be minor in 
comparison to vehicle tyre wear.

• Small plastic pellets known as biobeads are used within 
several UK sewage plants to help filter the water. These 
are known to have escaped into rivers, but the extent to 
which this happens is not fully understood.99

• Older buildings often have their wall cavities filled with 
polystyrene balls to improve insulation. These should be 
contained whilst injecting them, but poor practices can 
result in spills and leaks. During demolition these can also 
escape.

• We know from forensic science that fibres are shed from 
clothing throughout their use during the day. This is also 
true of carpets both when they are being walked on and 
cleaned, and possibly to a greater extent when cut up 
for use on equestrian surfaces. Many of these fibres can 
become airborne and form an atmospheric pollution which 
is deposited both indoors and out.100  This pathway for fibre 
pollution is little understood at present as it is very difficult 
to measure and its fate is much harder to establish than the 
fibres that move through the sewer system.

• Finally, alongside land-based sources there are many 
more from the sea. These include waste from all types of 
fishing and aquaculture, and litter from shipping, cruise 
liners and off-shore oil rigs.
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5. THE NEED TO CLOSE THE  
KNOWLEDGE GAPS

For business to be able to identify and properly implement solutions it is important to 
have a scientifically robust understanding of the issues and impacts. Moving towards 
solutions too quickly can be a risk in itself — if the environmental trade-offs are found 

to be worse for the alternatives, for example. Understanding the knowledge gaps 
and looking to bridge them (both individually and collectively as an industry) should 

therefore be a priority for any business identified as being at risk in this report. 

BUSINESSES CAN ALSO TAKE ADVANTAGE OF THE 
OPPORTUNITIES THAT COME FROM BEING AT THE 

FOREFRONT OF SOMETHING THAT IS OF GROWING 
CONCERN TO CONSUMERS IN THE UK AND GLOBALLY. 

THE FOLLOWING ARE SOME OF THE KEY KNOWLEDGE 
GAPS THAT NEED TO BE FILLED FOR THE MAIN 

SOURCES OF MICROPLASTICS:

PLASTIC PELLETS
•  What is the true scale of the reduction potential from 

introducing improved clean-up practices?

•  The true costs to businesses for cleaning up spill vs 
the cost of not doing so and where the tipping point is.

•  How to engage actors further down the supply chain 
that do not directly interact with pellets but can 
influence buying decisions.

TYRE ABRASION
•  Whether there are large differences in tyre tread 

abrasion rate between brands.

•  What will impact consumer behaviour of tyre 
choice?

•  Whether it is possible to move towards materials 
that are not harmful to the environment.

•  The extent to which particulates from tyre abrasion 
contribute to air pollution.

•  The exact pathways the particles take after being 
deposited on the roads.

FIBRES
•  All of the factors which affect the number and 

frequency of fibres that are released during 
washing and how these factors interact with each 
other (eg wash temperature, spin speed, garment 
construction and fibre type).

•  Whether consumers are prepared to change their 
washing behaviours or use filters.

•  The impact and fate of fibres caught in sewage 
sludge that is applied to agricultural land.

•  The risk and impacts of the inhalation of fibres and 
the pathways of fibres released by abrasion from 
clothes wearing and the use of other types of textile 
products such as carpets.

•  To what extent natural fibres such as cotton (a 
cellulose polymer) and man-made fibres such 
as viscose (a chemically modified cellulose) also 
persist in the environment.

ARTIFICIAL TURF AND OTHER 
SURFACES USING RUBBER CRUMB
•  The extent to which surfaces other than turf use 

rubber crumb and their contribution to plastic 
pollution.

•  The additional costs involved in installing mitigating 
measures in artificial turf pitches and how effective 
these would be in practice.

•  The extent to which awareness raising for pitch users 
would reduce rubber crumb loss.

•  Exact measurements of how much infill is lost on an 
annual basis and where it goes.
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To obtain UK figures for microplastic releases the data from 
Eunomia’s 2018 study for the European Commission was 
used as the basis. This study sought to quantify the releases 
of microplastics from land-based sources into surface 
waters.101  In many cases the raw data incorporated all 28 
Member States and therefore the UK could be separated out.

Applying UK traffic statistics to the tyre wear data in the study 
suggests that the UK accounts for the emission of 67,000 
tonnes of tyre wear microplastics every year, with around 
13,000 tonnes entering surface waters. 

For pellets it is estimated that a fraction of 1% — in this case 
0.01% — is lost due to spills or poor controls this can lead to 
thousands of tonnes cumulatively. As the UK makes up 7.5% 
of the EU plastics demand it is therefore estimated that 1,600 
tonnes of this is lost to surface waters every year in the UK.102  

Paints on buildings and road markings are also thought to be 
a source of microplastic pollution as the paints weather away 
and flake off. Taking the EU figures and converting on a per 
capita basis suggests that the UK generation of microplastics 
from these sources may be around 2,500 tonnes per year.

For microplastics from the washing of synthetic clothing, 
the average UK household is thought to run around 165 
washing machine cycles per year. With the assumption that 
90% of homes have a washing machine (the remainder 
using commercial services), this is around 4.2 billion 
wash cycles per year. Applying these UK-specific figures 
to the calculation method used for the EU estimates from 
the European Commission results in the generation of 
around 4,000 tonnes of fibres annually in the UK. Around 
1,600 tonnes of this could be passing through wastewater 
treatment into rivers and estuaries.

Determining the amount of large plastic waste entering 
the sea is not an easy task. Litter is highly variable in the 
environment, so it is difficult to make an accurate estimate 
of how much there is simply from environmental samples. 
For this reason, there is not yet a robust, commonly accepted 
method for determining marine litter input from a particular 
place. 

An approach used by several groups of researchers, the most 
well known of which was carried out by researchers from the 
University of Georgia103, relies on estimating the total amount 
of waste generated, how much of it is plastic, how much 
waste is littered, and how much of it gets into the sea. Each 

assumption can be obtained in different ways, leading to large 
differences in the current estimates.

This approach was recently used by the OSPAR Commission 
(for the protection of the North-East Atlantic), to estimate 
marine litter input from countries in the catchment of the sea in 
OSPAR’s jurisdiction, which includes the UK.

The study took the population of the country and multiplied 
this by the average waste production per capita. This was 
then multiplied by the percentage of waste estimated to be 
plastic, based on local authority waste composition data. The 
proportion of waste estimated to be littered was applied (2%). 
To obtain a low-end estimate, 15% of the litter was assumed 
to enter the sea. To obtain a high-end estimate, 40% of the 
litter was assumed to enter the sea. The assumptions made 
about proportion of waste littered and the proportion of waste 
entering the sea were taken from the previous study by the 
University of Georgia researchers. This results in a plastic 
litter generation of 65,000 tonnes, and of this is an estimated 
10—26,000 tonnes of plastic litter entering the waterways every 
year from the UK. 

For both building and road paints the EU estimates were used 
to derive UK figures by population. In both cases 12.5% of the 
EU figures were used as the UK accounted for 12.5% of the 
population. The original data was provided at an EU level and 
therefore it is not possible to disaggregate to country level. This 
resulted in 4,300 tonnes for building paints and 11,800 tonnes 
for road markings.

Finally, for artificial sports turf UK-specific pitch installation 
figures were taken from the EU research with a total of 1,700 
tonnes of infill lost per year. It should also be noted that this 
particular source has by far the largest expected growth rate 
and therefore this figure is expected to more than double in the 
next 15 years with no interventions in place.

For all emissions the figures were fed through Eunomia’s 
pathways model which estimates where particles will end 
up when there are deposited in certain environments. This 
was adapted for UK circumstances by using upper and lower 
capture rate figures from UK WWT plants rather than an EU 
average. This also includes the UK-specific routes for sewage 
sludge.

For all estimates a range was originally produced for the EU 
report, but for this report the midpoint is taken to provide 
results that are easier to convey and understand.

1. PLASTIC EMISSION 
CALCULATION METHODOLOGY
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