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This Roadmap aims to inform stakeholders about the Commission's work in order to allow them to provide feedback
and to participate effectively in future consultation activities. Stakeholders are in particular invited to provide views
on the Commission's understanding of the problem and possible solutions and to make available any relevant
information that they may have., The Roadmap is provided for information purposes only and its content may
change. This Roadmap does not prejudge the final decision of the Commission on whether. this initiative will be

pursued or on its final content.

Context[max 10 lines] . E _
The transition to a more circular economy, where the value of products, materials and resources is maintained in
the economy for as long as possible, and the generation of waste minimised, is an essential contribution to the
EU's efforts to develop a sustainable, low carbon, resource efficient and competitive economy. Such transition is
the opportunity to capitalise on innovation, transforming our economy and generating new and sustainable
competitive advantages for Europe. Plastics is one of the five specific priority areas addressed in the "EU action
plan for the Circular Economy (COM (2015) 614 final)!. The Action Plan acknowledges that increasing plastic
recycling is essential for the transition to a circular economy, setting out a clear commitment to preparing a
strategy that address the challenges posed by plastics throughout the value chain and taking into account their

entire life-cycle.

The elaboration of a Plastic Strategy, as proposed under the Circular Economy Action Plan, follows up on the
Comimission’s “Green Paper on a European Strategy on Plastic Waste in the Environment” (COM/2013/0123
final)?, which launched a broad reflection on possible responses to the public policy challenges posed by plastic
waste and provided input to the ongoing review of EU waste legislation.

Recently adopted proposals to review the Waste Framework Directive (WFD) and the Packaging and Packaging
waste Directive (PPWD)® already address issues such as separate collection of plastic waste and set recyceling
targets for municipal waste as well as specific recycling targets for plastic packaging. In addition, a legislative
proposal to reduce the use of light-weight plastic carrier bags was adopted in 2015 (COM/2013/0761 final). The
impiementation of the existing acquis, notably the provisions on separate collection of plastic waste is key
prerequisite to meet new and existing recycling targets . The plastics strategy intends to support and complement
these legislative measures by looking beyond waste management and creating synergies with other relevant
actions included in the Circular Economy Action Plan, such as on eco-design, parallel work on the interface
between waste, chemicals and product policies, measures to boost markets for secondary raw materials, efc.

By aiming to address the whole lifecycle of plastic and plastic products, the strategy on plastics cuts across a
wide range of EU policies - from climate action and the protection of the marine environment to research and

innovation and industrial policy.

! hitp:/eur-lex.europa.ew/resource html?uri=cellar:8a8ef5e8-9920-1 1e5-b3b7-012a75ed71a1,0012 02/DOC_ 1&format=PDF
hitp://eur-lex.curopa.ew/resource.iimi?uri=cellar:8a8ef568-992a0-11e5-b3b7-01aa75ed71a1.0012.02/DOC_2&format=PDF

? http://eur-lex.europa.ew/legal-content/EN/TX T/PDF/7uri=CELEX:52013DC0123&from=EN
*hitp://eur-lex.europa.gwlegal-content/EN/TX T/7uri=CELEX:52015PC0595 and hitp://eur-lex.europa.cu/legai-
content/EN/TXT/uri=CELEX:52015PC0396




Problem the initiative aims to tackle [max 25 lines]

Plastic is an important material for our econcmy. Global plastics production has grown exponentially since
the 1960s, reaching 311 million tonnes produced in 2014, which is twentyfold increase. It is expected to double
again in the next 20 years; by 2050 we might arrive at a production fevel of 1.2 billion tonnes annually. The
European plastics industry plays an imporiant role in the EU economy, with 1.45 million employees and a
furnover of 350 hillion, {including converiers and machine building producers). While plastics production at EU
level remained stable in the last years its share on the global market is decreasing. Over 40% of plastics used in
Europe are used in packaging, while 20% is used in consfruction and less than 10% by the automotive indusfry.
Other applications include furniture, household appliances, electric and electronic goods and 4.2% is used in
agriculture. While plastics can be acknowledged as driver of cur economy, a number of environmental issues
related to their production, use, and end-of-life need to be tackled, as developed below. In particular,
externalities are not systematically factored into the prices either of the material itself or the final product.
Packaging applications are particularly relevant as plastic packaging waste has a considerable littering potential

and represents the largest single application. o
Against this background, the new initiative on plastics, as propose Ke Circular Economy Action Plan, aims

to address three broad and interrelated issues:
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1.2. Technical barriers to feedéfock recycling: Whereas some technologies for processing alternative
feedstock for plastic production are already well developed and at the demonstration stage, others still need to
be further developed and tested at the industrial scale, such as feedstock recycling that aims at converiing
mixed plastic waste into virgin polymers that would otherwise be landfilled or incinerated. In some cases this
could also be a way of addressing plastic recyclates containing substances of concern, for which no other viable

recycling option can be found.

1.3. Incentives for feedstock diversification: There is no level playing field for the use of different feedstock
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for plastic production. Despite the fact that mechanical or feedstock recycling could be viable and constitute
more sustainable alternative waste management processes, compared o energy recovery process (e.g.
incineration), financial incentives are still granted in favour of less resource-efficient solutions. This hampers
investment in plastic recycling in Europe and the reuse of recycled plastics as a chemical feedstock.

2) Low rate of recycling and reuse of plastics

Reuse and recycling of end-of life plastics remains very low, in particular when compared to other material
streams. In 2014, the EU generated about 25 million tonnes of plastic waste of which only 26% were collected
for recycling. In the EU, landfilling and incineration rates of post-consumer plastic waste are very high and, while
tandfilling of plastics has decreased over the past 10 years, incineration has been growing. The problem has
economic roots as market conditions for plastics recycling are not good (high fixed costs of recycling vs. low
market price of virgin material). Many different elements lead to this situation and their relative importance may
also vary, depending on the specific application (e.g. packaging, construction materials, WEEE, etc.). small
quantities (e.g. per polymer type) difficulty to obtain economies of s‘c\:fgie important process losses - as on
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carefully weighting pros aﬁdeagns of all 5 ”’ng recycling of certain materials versus elimination of the chemicals of
concern these may contain, T p; t/gg he existing high level of protection of human health and the environment
and taking into account the preca uwa‘rﬁ principle. No suitable assessment techmques which take into account
all relevant aspects (i.e. enwronme;;:&aﬁootprmt risk assessment and socio-economic assessment) to determine
the best overall outcome for society, have yet been agreed. The perception of the different operators on the
market on the sourcing of recycled materials containing substances of concern, or even of the direct use of
materials that have not ceased to be waste in production, varies depending on the materials and the operators
and deserves consideration as it may play an important role in determining the viability of different alternative

solution to the problem.

2.2. Low recyclability of plastics: Another key obstacle to circularity in the plastic value-chain stems from the
fact that many plastic materials and piastic products are not optimized already at the stage of the design of
materials and products as far as resource efficiency aspects, such as durability, recyclability, reusability or
reparability. Plastics are mostly designed to be thrown away and not to be reused, or recycled. Design facilitating
recycling seems to be a crucial lever to move plastic towards becoming circular.

The lack of cooperation/agreements across the production chain of plastic goods leads fo failures in matching
demand and supply needs. The guestion is to which extent such cooperation could be facilitated by the creation




[ of platformé involving all actors, with the aim to better engage them into the concept of the circular economy.
Self-regutatory initiatives may be encouraged by building upon existing examples (e.g. Vinyl Plus voluntary

scheme).

The preparation for re-use and the re-use of plastic products appears to be underdeveloped. Piastic products in
applications such as packaging or single-use tableware are often not designed for re-use. Instead, plastic
products are often designed to become obsolete after a very short use phase. Furthermore, for durability or
functionality reasons, plastic materials in products and artictes often cannot easily be dismantied from other parts
or from the matrix in which they are incorporated. Plastics are sometimes also specifically elaborated as a
composite material constituted by several plastic polymers or by a plastic polymer and another material. In the
absence of a more sophisticated sorting technology or an agreed and efficlent way of marking system, such
mixed polymers may not be detected properly at the sorting stage. If such plastics then enter the recycling
process, they can cause large losses for recycling as refiected overall in the low recycling rates.

The presence of certain additives and substances of concern may also impact recyclability of plastics as it
remains uncertain how to effectively manage risks linked to the presence of substances of concern in these
materials: the lack of fraceability of these substances, their hazardousness, the absence of clear procedures to
certify waste to product transition are the main issues hindering the usepf;fﬁgycled plastics.

For specific uses, such as for plastics used in construction, it may taig(e** Ag time before chemical substances
of concern are completely out of the loop. The presence of these "lg§; chemicals additives can contribute to
the decision of diverting such waste to energy recovery and can nly a fraction being recycled.

astics and plastic products. [t

Another problem is lack of information about chemical comjfsition of impotte
fferent aspects of maferial

must however be recognized that often there are im fﬁ‘l/ trade-offs betweé
efficiency. It Is therefore important to take a value-chaik&p
bottlenecks for circularity in a given application and exaf
stage on how to resolve these.

r§)ﬁ'
For instance, sustainability of packaging “matéfials has to :
Packaging can influence shelf-life of productﬁﬁnu lé‘i}g%g%)g element
of increasing the sustainability of the packagin méiég%e.itself. Fore
product can result in shorter shelf-life, which “eat
environmental impact. Neverthelg&&packaging tpi
improving waste prevention gf? l;%%‘?’jéfﬁbmty is key 'k l_;nprgxi* s
could be for instance the L{g:c 'compégfg jle food p }agi n combiii
This would ease biowaste reg @}i}ng and divert a larges 'Q‘Fé of packaging and food waste away from landfill or
50 rrenth discouraged and there is a lack of guidance

incineration. Owver-packaging 1
. = “
Jisand itparticular in
Sfow

regarding this aspgetec..,
of fertihéfgf;gg,}aifowing v-release features for coated fertilisers or improving
owe?fé‘ﬁg one of these applications in agriculture have been thought to
pollution with plastic particles. In the case of plastic coatings of fertilisers,
: e of nutrigrits from fertilisers over a growing and then disintegrating in
the environment iliustrate 35, another tra ff that manufacturers shall consider (durability vs. degradability). For
plastic muiches, ooi!ec’f@'j;lgnd man ent of the materials after use shall be considered together with
biodegradability of the mat@g‘@‘%in soig,-, nsidering also that complete biodegradability is mostly not attained.

it Ii?é@gg@e and is then discarded, thus
iability. One way of improving recyclability
LAy N . R

ifdtion with separate biowaste colfection,

Rrsumelately
The use of pI4SHES in agriciile
ove the sustainabll
soil propertie g@{h plastic muiche S:
prevent their ext‘é?ﬁéigties such as so
designing po!ymer&‘ﬁf@;&pling slow-rele

Nl
: éﬁﬂj{&ﬁg products sector has developed to respond to a

Other product categories whereth gﬂd‘{’%esign may help to reduce externalities include e.g. single-use objects
that are not packaging {e.g. diépﬁ"sable plastic cutlery-wares), construction plastics and plastics used in
automotive and electric and electronic equipment. Furthermore, emerging innovative "plastic” materials, such as
carbon fibre material which is produced in increasing quantities may lead to a better environmental footprint for
the associated applications (due to the lightness of the material), but at the same fime at the risk of making

recycling more difficult.

3. Significant leakage of plastics into the snvironment

it has been estimated that globally, 8 to 10 million tonnes of plastic waste leak out of the waste management
systems and end up in the environment, in particular in the oceans.. Plastic packaging is estimated to represent
the highest share of such leakage, as its weight, size and low-value make it particularly prone to uncontrolied
disposal. As regards marine litter, while land-based sources are predominant, sea-based sources such as
shipping or fishing are also not negligible. This problem is global in nature, as the bulk of such plastic leakage
takes place outside of the EU (in particular in fast-growing Asian economies) and collective efforts are needed fo
address it. In developed countries, new sources of plastic leakage, in the form of e.g. micro-plastics, are on the
rise, posing new potential threats to both animal and human health. Micro-plastics — used intentionally in some




praducts or generated during the products’ life cycle, for exampie through car tyre wear of from washing clothes
~ are of particular concern as their smalt size (less than 5 mim) increases their potential toxicity and increase risk

of entering the food chain.

3.1. Negative impacts on marine-related bio-diversity, human health and economy: Marine litter has been
identified as a significant threat to marine biodiversity and human health, but also to the marine related
economy. Plastics are in large quantities subject to uncontrolled release into both the terrestrial and marine
environment. Plastic littering is a significant factor in the high influx of plastic waste into rivers and ultimately to

the marine environment.
The level of marine pollution with plastic debris, in particular with micro plastics, has been described as alarming.
it is commonly estimated that on average, worldwide, 80% of plastic marine debtis stems from land-based
sources, with some regional differences. Together with littering and uncontrofled landfilling of plastic this
phenomenon has a high poliution potential and is a waste of valuable resources.

The impacts of marine litter on marine life are manifest: recent research reveals that the number of species
known to have been affected by either entanglement or ingestion of plastic debris has doubled since 1897.
There is alsa growing awareness of the potential impacts on human_ligdlth and of high social and economic
costs. In some cases such costs have been quantified (€600 miltion ar for annual beach clean ups in the
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Other reasons of concern are related to Persistent Organic Pollutants (POPs} released by microplastic particles,
that may finally end up in seafood. Some microplastics are used intentionally in products {such as exfoliating
components or industrial abrasives) while others are generated as a consequence of use, for example through
washing clothes and are dispersed by the wind or via sewage or are generated from fragmentation of larger
pieces (secondary microplastics). The use of non-biodegradable plastic polymers in agriculiure {e.g. coated
fertilisers or plastic mulches) is in the long-term contributing to the problem. Specifically in Europe with its
generally high standards for waste water freatment, a considerable discharge of microplastic occurs to water
bodies through effluents from waste water treatment, The spreading of sewage sludge containing plastic

impurities may also lead to diffuse pollution of soils.

3.2. Lack of a clear sustainability framework for biodegradable plastics: Increasing market shares of
plastics with biodegradable properties could be considered as positive development in certain spacific
circumstances, but could lead to exacerbate the misbehaviour of consumers and increase the existing leakage
problem. Indeed, further use of biodegradable plastics should only be incentivised if there is a proven
environmental added-value and if accompanied by clear infomjéa%gq;’é}; for usersfconsumers, Otherwise
biodegradable plastics could potentially lead to the further release of_gg[{;ﬁ%o‘f?ﬁastic both in soils and water.

s

Although no plastic is fully biodegradable (at least not in the aq&'ﬁi envirtghment), plastics might have a smaller
impact on the environment if the materials was to biodegradeundér certai'ﬁ’gé‘éﬁ ditions. Today, the market share
of biodegradable piastics is still rather low and there & Ho' commonly d definition about what is a
biodegradable plastic in the broadest sense (blodegragd composfable, homeitbmpostable). The absence of
appropriate standards is not allowing a clear-cut softj g between the plastics 4gge ;ging to their capacity to
degrade easily in the environment or under controlled Ga s (indystrial compostifig, home-composting). it
should also be assessed when biodegradability could be an e ¢ & nd recycling remain
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are currently very few incentives f6rthe consumers to keep plastic wastes in controlled circuits and therefore
uncontrolled disposal may occur despite the obvious environmental damages that it causes. The effectiveness of
awareness raising and educational programmes as well as of extended producer responsibility schemes shall be
carefully re-examined at EU level. Better information should enable consumers to take informed purchasing

decisions for more sustainable plastic products.

‘Subsidiarity check [max 10 lines] _ : ‘
The EU's right to act is based on articles 114 and 191 of the Treaty on the Functioning of the European Union
(TFEU).

The main problems addressed by this initiative cannot be addressed through exclusive action at the level of the
Member States because of their trans-boundary nature (e.g. marine plastics pollution) and of potential
ramifications for the internal market. In the absence of a strategic European dimension, uncoordinated or
unilateral actions by the Member States (e.g. regarding to product design) would risk increasing market




| fragmentation. While actions at national and local level can help address some the problems' drivers (e.g.
ensuring good implementation of the waste management rules or using economic instruments to encourage
more sustainable practices), a number of key obstacles to e.g. higher plastic reuse and recycfing can potentially
be removed at lower societal costs through EU action (e.g. by creating the right framework for economies of
scale in recycling, improving cooperation and information flows across a trans-national value-chain, avoiding
market fragmentation and ensuring a level playing fields for economic operators).

The strategy aims at (1) improving the economics, quality and uptake of plastic recycling and reuse (2) reducing
plastic leakage in the environment and (3) decoupling plastics production from fossil feedstock and reducing its
life-cycle GHG impacts.

Pursuing these objectives should directly contribute to the implementation of the Circular Economy action plan,
but also to the EU's jobs and growth agenda and the Energy Union's vision for a low carbon, energy efficient
economy. )

Indeed, the Strategy should seek to improve framework conditions for jfies
the piastic and related industries and the entire value chain using ,Ej'
efficient and reduce its carbon footprint, in line with the cEimate{;;,,/a
innovation of the whole plastics system, built on a shared ¥iSit
stakeholders. ‘

[Below there is a preliminary, non-exhaustive list of actions: {"gﬁf’ :‘;)furfher assessment in
the context of this initiative: _ : b,
e Conduct a life cycle assessment-i?f ), of the use "0f rnative feedstock fr#” pfastic production
(biomass, waste, recycled plastics, Zsing oil and gas, taking into consideration:
(1) carbon foolprint (2) resource effigiencyparfor I;%ustafnabﬁity including an analysis of
cumulative impacts of the use of biomassior the"production of 6?@%}3;
e
s Further mobilise Hori@ggzggg to stippork: " % ] }povatrcﬁéif’f‘étt_?roughout the pfastics life-cycle,
including: new feedsf*“@'l?ﬁ&??} io-waste), He mgjg 1Bt

gradab?iiity, traceability of chemicals in

plastics better soﬁgﬁgﬁfgcyclin@?‘%ﬁ’g re-use, fechndlagies, redusiny.plastic leakage into the environment,
promoting educalicr éﬁnd awareriggs throug plastic valte chain or stimulating new business
models. - 2

e Stimulate ggﬁ vale investm;

plasticsanathe eyse of (
and tgéff’gg %@%@?ge of
e Redi . P

e Promot sled plastics, by supporting the further development of industry-
led quality ary plastic:raw materials and a quality assurance scheme for plastic
recyclers. % ;

¢ Consider produttzapecifi s or guidance, in particular in the field of product design to increase

parability and recyclability, enabling inter afia, preferential freatment

f tedg‘é’{_gés within Extended Producer Responsibility schemes, bonus/malus
systemn depending on ¢ Hlability of the plastic materials, clear labelling of recycled piastics etc.) or
the use of economic instriments and other incentives at national level.

o Consider meastres supporting the use of plastics fulffilling agreed/harmonised biodegradability criteria
where there is an environmental added value evidenced by a fife cycle assessment. For example,
consider the inclusion of relevant biodegradability criteria in product legislation, e.q. in Fertilisers
Regufation for biodegradable mulch films, based on an impact assessment

o Support the development of industrial fora and platforms that would facilitate systemic innovation by
enabling different actors of the production and downstream value chains to cooperate towards more
cireularity in the plastics economyladd measure tackling the problem of insufficient cooperation and
exchange of information atong the value chain]

e Raise the awareness and provide consumers with clear and correct information about recyclability and
bio-degradability claims; .

o In the context of on-going work on the interface between waste, chemical and product policy, explore
actions that would help address barriers fo re-use and recycling of plastics that are linked to chemical
compositions (e.g. presence of legacy substances).

e Improve the development and implementation of Extended Producer Responsibility Schemes throughout

the European Union;




o Based on the analysis of measures adopfed by Member States fo reduce marine litter and the progress
of work on baselines, explore options for necessary additional measures per fype of litter, on how fo
achieve the 30% reduction target for marine fitter, including options to reduce the refease of the items
most common.fy found on beaches and of fishing gears, and for sefting fhe EU quantitative reduction
target for marine litter by 2020 as required by the 7th EAP;

e Improve data gathering of both healith and environmental effects and cosfs of leakages of plastic in the
environment and an estimation of clean-up costs.

o Launch a study to determine of priority sources of microplastics, including product groups and apfions o
reduce emissions of microplastics from each of those.

e Explore options to prevent and reduce the refease of microplastics fo the terresirial and aquatic
environment, including through innovations in sewage and storm wafer collection and wasle waler
freatment, and consider imposing restrictions of the use of microplastics In cosmelics and offier
applications prone fo feakage (e.g. detergents, paints, textiles, fyres);

¢ Ensure better implementation of existing waste legislation fo avoid plastic waste influx into the aguatic
environment, nofably through separate collection of plastic waste, eradication of iffegal landfills and
elimination of landfilling of unfreated/unsorted waste; 2

s Induce global action fo combat marine pollution by using all go; i'f"afe international channels, including
SDGs, UNEA, G7, regional marine convenfions, Basel C;éi ﬁ?’:ﬂon new neighbourhood policy, and
development policy;

e Launch under the European Partnership Instrument c‘éfg ?QC te gpacts fo facifitate technology transfer
that aims to reduce marine littering internationafly afid Sromoted i é@oﬂecnon and recycling of plastics
from the environment; and streamiine actions agal arine litter suppm{ed by EU development aid;

o Develop a framework ensuring ststainable usg “blodegradable plasz‘.'c%f -énd promote fransparency on
biodegradability claims;

e Develop and adopt EU-harmonised critetia for biag gradabfi.'ty%ff‘f\n open«arr wgnditions”), as well as for

compostability and home—compasfabr!tfy that incrégse maylet:transparency™gnd help recyclers fto
G This actfon could g followed up by a

The strateg )Igtilf set out action
taken forward ne with the Bettd

of Impact Assess

bf waste legislation has assessed the economic and environmental
feiated measures leading to more separate collection, more recycling
and generally a higher avattabij% i eparately collected materials. The Fithess check of five waste stream
Directives™ also covered the P f\;a‘g ing and Packaging Waste Directive and evaluated, inter alia, ex-post the
effectiveness, efficiency, relevance and coherence of provisions relating fo plastic packaging waste.

A study form November 2010 on: "Plastic Waste in the Environment” is available and is still a pertinent source of
information to address fundamental questions about the plastics economy.

Abundant further information, generated after 2010, is available from several sources such as industry,
international organisations, NGOs and academic institutions.

The Commission is currently assessing the need to launch additional studies targeting on some the specific
problems identified in this roadmap, with a view to gather additional information or assess potential solutions.

The impact assessmen Qnthe revisi
benefits of plastic wastelpfastib rodys
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