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We live in a defining moment in history – a moment where 
the international community has come together to agree on 
an ambitious framework to resolve some of the world’s most 
daunting challenges.

Anchored in a set of universally applicable Sustainable 
Development Goals, the 2030 Agenda for Sustainable 
Development, adopted by all 193 members of the United 
Nations in September 2015, underlined a common 
determination to take bold and transformative steps towards 
a better future for all. 

Now is the time for implementation. We must now begin to 
practice what we have preached – changing our production 
and consumption patterns in order to create virtuous 
cycles rather than depletive ones and harnessing the global 
interconnectedness, communications technology and 
breakthroughs in materials science.

All sectors of the economy must respond to these global 
agreements, and due to their sheer pervasiveness and 
scale, some sectors are facing questions as to the direction 
they should take. This is particularly the case for plastics, 
which have tangible and substantial benefits, but whose 
drawbacks are significant, long-term and too obvious to 
ignore. It is therefore encouraging to see an initiative like the 
New Plastics Economy take shape, supported by a diverse 
group of participants from the industry striving for innovative 
solutions grounded in systems thinking. 

Concrete and game-changing steps have to be taken for 
us to achieve the future we want anchored in the SDGs. I 
therefore welcome wholeheartedly the bold ideas, ambitious 
objectives and comprehensive action plan presented in 
this report. If implemented, it could make an important 
contribution to transforming this important sector of the 
global economy. 

Mogens Lykketoft

President of the UN General 
Assembly for the 70th session

Foreword
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Executive Summary

Plastics have become the ubiquitous workhorse material 
of the modern economy – combining unrivalled functional 
properties with low cost. Their use has increased twenty-
fold in the past half-century and is expected to double 
again in the next 20 years. Today nearly everyone, 
everywhere, every day comes into contact with plastics – 
especially plastic packaging, the focus of this report. While 
delivering many benefits, the current plastics economy 
has drawbacks that are becoming more apparent by the 
day. After a short first-use cycle, 95% of plastic packaging 
material value, or $80–120  billion annually, is lost to the 
economy. A staggering 32% of plastic packaging escapes 
collection systems, generating significant economic costs 
by reducing the productivity of vital natural systems such 
as the ocean and clogging urban infrastructure. The cost 
of such after-use externalities for plastic packaging, plus 
the cost associated with greenhouse gas emissions from 
its production, is conservatively estimated at $40 billion 
annually – exceeding the plastic packaging industry’s 
profit pool. In future, these costs will have to be covered. 
In overcoming these drawbacks, an opportunity beckons: 
enhancing system effectiveness to achieve better economic 
and environmental outcomes while continuing to harness 
the many benefits of plastic packaging. The “New Plastics 
Economy” offers a new vision, aligned with the principles 
of the circular economy, to capture these opportunities. 
With an explicitly systemic and collaborative approach, the 
New Plastics Economy aims to overcome the limitations 
of today’s incremental improvements and fragmented 
initiatives, to create a shared sense of direction, to spark 
a wave of innovation and to move the plastics value chain 
into a positive spiral of value capture, stronger economics, 
and better environmental outcomes.  This report outlines 
a fundamental rethink for plastic packaging and plastics 
in general; it offers a new approach with the potential to 
transform global plastic packaging material flows and 
thereby usher in the New Plastics Economy.

Background to this work 

This report presents a compelling opportunity to increase 
the system effectiveness of the plastics economy, illustrated 
by examples from the plastic packaging value chain. The 
vision of a New Plastics Economy offers a new way of 
thinking about plastics as an effective global material flow, 
aligned with the principles of the circular economy.

The New Plastics Economy initiative is, to our knowledge, 
the first to have developed a comprehensive overview of 
global plastic packaging material flows, assessed the value 
and benefits of shifting this archetypally linear sector to a 
circular economic model, and identified a practical approach 
to enabling this shift. This report bases its findings on 
interviews with over 180 experts and on analysis of over 200 
reports.

This report is the result of a three-year effort led by the 
Ellen MacArthur Foundation, in partnership with the World 
Economic Forum and supported by McKinsey & Company. 
Initial interest in the topic of packaging was stimulated by 
the second Towards the Circular Economy report developed 
by the Ellen MacArthur Foundation and published in 2013. 
That report quantified the economic value of shifting to 

a circular economic approach in the global, fast-moving 
consumer goods sector, highlighting the linear consumption 
pattern of that sector, which sends goods worth over $2.6 
trillion annually to the world’s landfills and incineration plants. 
The report showed that shifting to a circular model could 
generate a $706 billion economic opportunity, of which a 
significant proportion attributable to packaging.

The subsequent Towards the Circular Economy volume 3, 
published by the Ellen MacArthur Foundation and the World 
Economic Forum in 2014, also supported by McKinsey, 
explored the opportunities and challenges for the circular 
economy across global supply chains, focusing on several 
sectors – including plastic packaging. This study triggered 
the creation of Project MainStream, which formed material-
specific working groups, including a plastics working 
group; this group in turn quickly narrowed its scope of 
investigation to plastic packaging due to its omnipresence 
in daily life all over the globe. The resulting initiative was 
the first of its type and included participants from across 
the global plastic packaging value chain. It sought to 
develop a deep understanding of global plastic packaging 
material flows and to identify specific ways of promoting the 
emergence of a new, circular economic model. It was led 
by a steering board of nine CEOs and included among its 
participants polymer manufacturers; packaging producers; 
global brands; representatives of major cities focused on 
after-use collection; collection, sorting and reprocessing/
recycling companies; and a variety of industry experts and 
academics. 

In the course of the MainStream work, an additional key 
theme presented itself: plastics “leaking” (escaping) from 
after-use collection systems and the resulting degradation 
of natural systems, particularly the ocean. Although not the 
focal point initially, evidence of the looming degradation of 
marine ecosystems by plastics waste, particularly plastic 
packaging, has made plastics leakage a priority topic for 
MainStream. The economic impact of marine ecosystem 
degradation is only just being established through scientific 
and socio-economic research and analysis. However, initial 
findings indicate that the presence of hundreds of millions 
of tonnes of plastics (of which estimates suggest that 
packaging represents the majority) in the ocean, whether as 
microscopic particles or surviving in a recognizable form for 
hundreds of years, will have profoundly negative effects on 
marine ecosystems and the economic activities that depend 
on them.

on them.
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The case for rethinking plastics, starting with 
packaging

Plastics and plastic packaging are an integral and 
important part of the global economy. Plastics production 
has surged over the past 50 years, from 15 million tonnes 
in 1964 to 311 million tonnes in 2014, and is expected to 
double again over the next 20 years, as plastics come to 
serve increasingly many applications. Plastic packaging, 
the focus of this report, is and will remain the largest 
application; currently, packaging represents 26% of the 
total volume of plastics used. Plastic packaging not only 
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The new plastics economy demands a new 
approach

To move beyond small-scale and incremental improvements 
and achieve a systemic shift towards the New Plastics 
Economy, existing improvement initiatives would need to be 
complemented and guided by a concerted, global, systemic 
and collaborative initiative that matches the scale of the 
challenge and the opportunity. An independent coordinating 
vehicle would be needed to drive this initiative. It would need 
to be set up in a way that recognizes that the innovations 
required for the transition to the New Plastics Economy are 
driven collaboratively across industry, cities, governments 
and NGOs. In this initiative, consumer goods companies, 
plastic packaging producers and plastics manufacturers 
would play a critical role, because they determine what 
products and materials are put on the market. Cities control 
the after-use infrastructure in many places and are often 
hubs for innovation. Businesses involved in collection, 
sorting and reprocessing are an equally critical part of 
the puzzle. Policymakers can play an important role in 
enabling the transition by realigning incentives, facilitating 
secondary markets, defining standards and stimulating 
innovation. NGOs can help ensure that broader social 
and environmental considerations are taken into account. 
Collaboration would be required to overcome fragmentation, 
the chronic lack of alignment between innovation in design 
and after-use, and lack of standards, all challenges that 
must be resolved in order to unlock the New Plastics 
Economy. 

The coordinating vehicle would need to bring together the 
different actors in a cross-value chain dialogue mechanism 
and drive change by focusing on efforts with compounding 
effects that together would have the potential to shift the 
global market. Analysis to date indicates that the initial areas 
of focus could be:

 – Establish a Global Plastics Protocol and coordinate 
large-scale pilots and demonstration projects. Re-
design and converge materials, formats and after-use 
systems, starting by investigating questions such as: To 
what extent could plastic packaging be designed with a 
significantly smaller set of material/additive combinations, 
and what would be the economic benefits if this were 
done? What would be the potential to design out small-
format/low-value plastic packaging such as tear-offs, 
with challenging after-use economics and especially 
likely to leak? What would be the economic benefits if all 
plastic packaging had common labelling and chemical 
marking, and these were well aligned with standardized 
separation and sorting systems? What if after-use 
systems, currently shaped by fragmented decisions 
at municipal or regional level, were rethought and 
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Owing to their combination of unrivalled properties and low 
cost, plastics are the workhorse material of the modern 
economy. Their use has increased twenty-fold in the past 
half-century, and is expected to double again in the next 20 
years. Today nearly everyone, everywhere, every day comes 
into contact with plastics – especially plastic packaging, on 
which the report focuses. While delivering many benefits, 
the current plastics economy has drawbacks that are 
becoming more apparent by the day. After a first short use 
cycle, 95% of plastic packaging material value, or $80–120 
billion annually, is lost to the economy. A staggering 32% of 
plastic packaging escapes collection systems, generating 
significant economic costs by reducing the productivity of 
vital natural systems such as the ocean and clogging urban 
infrastructure. The cost of such after-use externalities for 
plastic packaging, plus the cost associated with greenhouse 
gas emissions from its production, has been estimated 
conservatively by UNEP at $40 billion – exceeding the 
plastic packaging industry’s profit pool. In future, these costs 
will have to be covered. In overcoming these drawbacks, 
an opportunity beckons: enhancing system effectiveness to 
achieve better economic and environmental outcomes while 
continuing to reap the many benefits of plastic packaging.

1.1 Plastics and Plastic 
Packaging Are an Integral and 
Important Part of the Global 
Economy

Today, imagining a world without plastics1 is nearly 
impossible. Plastics are increasingly used across the 
economy, serving as a key enabler for sectors as diverse 
as packaging, construction, transportation, healthcare and 
electronics. Plastics now make up roughly 15% of a car2
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1.2 Today’s Plastics Economy 
Has Important Drawbacks

1.2.1 Plastic packaging is an iconic linear 
application with $80–120 billion annual 
material value loss 

Today, 95% of plastic packaging material value or $80–120 
billion annually is lost to the economy after a short first 
use. More than 40 years after the launch of the well-
known recycling symbol, only 14% of plastic packaging 
is collected for recycling. When additional value losses 
in sorting and reprocessing are factored in, only 5% of 
material value is retained for a subsequent use (see Figure 
3). Plastics that do get recycled are mostly recycled into 
lower-value applications that are not again recyclable after 
use. The recycling rate for plastics in general is even lower 
than for plastic packaging, and both are far below the 
global recycling rates for paper (58%)12 and iron and steel 
(70–90%).13 PET,14 used in beverage bottles, has a higher 
recycling rate than any other type of plastic, but even this 
success story is only a modest one: globally, close to half of 
PET is not collected for recycling, and only 7% is recycled 
bottle-to-bottle.15 In addition, plastic packaging is almost 
exclusively single-use, especially in business-to-consumer 
applications. 

Figure 3: Plastic Packaging Material Value Loss after 
One Use Cycle

A comprehensive overview of global flows of plastic 
packaging materials can be found in Figure 4. In addition 
to the 14% of plastic packaging collected for recycling, 
another 14% is sent to an incineration and/or energy 
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1.2.2 Production relies on finite stocks of fossil 
feedstocks

The plastics industry as a whole is highly reliant on finite 
stocks of oil and gas, which make up more than 90% of its 
feedstock. For plastic packaging, this number is even higher, 
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Greenhouse gas emissions. As pointed out above, 
plastic packaging can in many cases reduce the emission 
of greenhouse gases during its use phase. Yet, with 6% 
of global oil production devoted to the production of 
plastics (of which packaging represents a good quarter), 
considerable greenhouse gas emissions are associated 
with the production and sometimes the after-use pathway 
of plastics. In 2012, these emissions amounted to 
approximately 390 million tonnes of CO2 for all plastics 
(not just packaging).29 According to Valuing Plastic, the 
manufacturing of plastic feedstock, including the extraction 
of the raw materials, gives rise to greenhouse gas emissions 
with natural capital costs of $23 billion.30 The production 
phase, which consumes around half of the fossil feedstocks 
flowing into the plastics sector, leads to most of these 
emissions.31 The remaining carbon is captured in the 
plastic products themselves, and its release in the form 
of greenhouse gas emissions strongly depends on the 
products’ after-use pathway.32 Incineration and energy 
recovery result in a direct release of the carbon (not taking 
into account potential carbon savings by replacing another 
energy source). If the plastics are landfilled, this feedstock 
carbon could be considered sequestered. If it is leaked, 
carbon might be released into the atmosphere over many 
(potentially, hundreds of) years.33 

This greenhouse gas footprint will become even more 
significant with the projected surge in consumption. If 
the current strong growth of plastics usage continues as 
expected, the emission of greenhouse gases by the global 
plastics sector will account for 15% of the global annual 
carbon budget by 2050, up from 1% today.34 The carbon 
budget for the global economy is based on restricting global 
warming to a maximum increase of 2°C by 2100.35 Even 
though plastics can bring real resource efficiency gains and 
help reduce carbon emissions during use, these figures 
show that it is crucial to address the greenhouse gas impact 
of plastics production and after-use treatment. 

Substances of concern. Ping another o1% tai0 0 5.83 250.6032 431.1585 Tm
(35)Tj
ET th685 549.ue85 Tm00.
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The overarching vision of the New Plastics Economy is 
that plastics never become waste; rather, they re-enter the 
economy as valuable technical or biological nutrients. The 
New Plastics Economy is underpinned by and aligns with 
circular economy principles. It sets the ambition to deliver 
better system-wide economic and environmental outcomes 
by creating an effective after-use plastics economy (the 
cornerstone and priority); by drastically reducing the leakage 
of plastics into natural systems (in particular the ocean); and 
by decoupling plastics from fossil feedstocks. 

2.1 The New Plastics Economy 
Proposes a New Way of 
Thinking
The New Plastics Economy builds on and aligns with the 
principles of the circular economy, an industrial system that is 
restorative and regenerative by design (see Box 1). The New 
Plastics Economy has three main ambitions (see Figure 6):

1. Create an effective after-use plastics economy by 
improving the economics and uptake of recycling, reuse 
and controlled biodegradation for targeted applications. 
This is the cornerstone of the New Plastics Economy 
and its first priority, and helps realize the two following 
ambitions.

2. Drastically reduce leakage of plastics into natural 
systems (in particular the ocean) and other negative 
externalities.

3. Decouple plastics from fossil feedstocks by – in 
addition to reducing cycle losses and dematerializing – 
exploring and adopting renewably sourced feedstocks.

2 The New Plastics 
Economy: Capturing the 
Opportunity

RADICALLY IMPROVED
ECONOMICS & QUALITY

 AD1 AND/OR COMPOSTIN
G

RECYCLING

DESIGN &
PRODUCTION

USE

DRASTICALLY REDUCE THE
LEAKAGE OF PLASTICS INTO
NATURAL SYSTEMS & OTHER
NEGATIVE EXTERNALITIES

DECOUPLE PLASTICS FROM
FOSSIL FEEDSTOCKS
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Box 1: The Circular Economy: Principles and Benefits
The circular economy is an industrial system that is restorative and regenerative by design. It rests on three main principles: 
preserving and enhancing natural capital, optimizing resource yields and fostering system effectiveness. 

1. Hunting and fishing

2. Can take both post-harvest and post-consumer waste as an input

Source: Ellen MacArthur Foundation, SUN, and McKinsey Center for Business and Environment; Drawing from Braungart & McDonough, Cradle to Cradle (C2C).

Multiple research efforts and the identification of best-practice examples have shown that a transition towards the circular 
economy can bring about the lasting benefits of a more innovative, resilient, and productive economy. For example, the 
2015 study Growth Within: A Circular Economy Vision for a Competitive Europe estimated that a shift to the circular 
economy development path in just three core areas – mobility, food and built environment – would generate annual total 
benefits for Europe of around €1.8 trillion ($2.0 trillion).40
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oxo-fragmentation) led to a breakthrough – such plastics 
have not been proven truly benign, but rather mostly led to 
fragmentation, hence increasing the amount of microplastics 
in the ocean. 

Hence, game-changing innovation is needed to make 
plastics truly bio-benign in case they leak outside collection 
systems. Different avenues might help to reduce the harm of 
(unintentionally) leaked plastics: advanced bio-degradability 
in freshwater and/or marine environments, a material 
palette without substances of concern, avoidance of 
colours and shapes that are typically ingested or otherwise 
harmful to marine life for applications with high risks of 
leakage, and radically new smart/triggered processes 
that imitate metabolizing processes in nature could all 
contribute to making materials benign to natural systems. 
Paper offers inspiration – a widely used and recyclable 
packaging material that is relatively benign if leaked into the 
environment (unless it contains substances of concern, such 
as certain inks). Developing such bio-benign materials that 
are still recyclable and competitive in terms of functionality 
and costs demands further research of what constitutes bio-
benign and represents a significant innovation challenge that 
will take time to overcome. 

While scientific evidence on the exact implications 
of substances of concern is not always conclusive, 
especially due to the difficulty of assessing complex 
long-term exposure and compounding effects, there are 
sufficient indications that warrant further research into 
and accelerated development and application of safe 
alternatives. These research and innovation efforts would 
need to be complemented with enhanced transparency 
on material content of plastics and, where relevant, the 
application of the precautionary principle to possibly phase 
out specific (sets of) substances raising concerns of acute 
negative effects.

2.1.3 Decouple plastics from fossil feedstocks

Recycling and reuse are critical to decoupling plastic 
packaging use from the consumption of fossil-based 
feedstock. However by themselves they are probably 
insufficient. Even if global recycling rates rose from today’s 
14% to more than 55% – which would be higher than the 
rate achieved today by even the best-performing countries 
– annual requirements for virgin feedstock would still double 
by 2050.46

The likely remaining, albeit diminishing, cycle losses from 
reuse and recycling loops and the attendant need for virgin 
feedstock to compensate for those losses call for exploring 
the role of renewable sources – either directly converting 
greenhouse gases like methane and carbon dioxide (GHG-
based sources) or using biomass (bio-based sources). 
Innovators claim that production of GHG-based plastics 
is already cost competitive to current fossil-based plastics 
for certain applications and qualify as carbon negative 
materials.47 Using bio-based sources without creating 
significant externalities in other domains requires applying 
regenerative agricultural principles and taking the impacts 
of the agricultural processes, including land use and bio-
diversity, into account.

Box 2: The Role of Life Cycle Assessment 
(LCA) 
Life Cycle Assessment (LCA) is a tool for the systematic 
evaluation of the environmental aspects of a product or 
service system through all stages of its life cycle.48 As such, 
if implemented well, it can provide a valuable tool to evaluate 
different options at any given point in time. Like any tool, 
however, it has its limitations. Most fundamentally, while it 
is well suited to evaluate individual choices today, it is less 
suitable for determining the target state towards which 
a system as a whole could innovate. Also, similar to the 
prisoner’s dilemma, the classic example from game theory 
in which the individual maximization of benefits by rational 
actors leads to a suboptimal overall outcome, an LCA 
optimization by each individual actor does not necessarily 
lead to better system outcomes. 

Take the case of electric vehicles. Most people would agree 
that a mobility system supported by electric, grid-integrated 
vehicles and renewable electricity is a more attractive target 
state than one reliant on combustion engines and fossil 
fuels. However, an LCA study published in 2011 found 
that the carbon advantage of an electric vehicle over a 
similar conventional petrol car could be as small as 4%, 
and that “drivers wanting to minimize emissions could be 
better off buying a small, efficient petrol or diesel car”.49 
The right conclusion is clearly not to write off the concept 
of electric vehicles. Rather, a good conclusion might be to 
acknowledge both the inherent attractiveness of the electric 
vehicle target state while also acknowledging the innovation 
opportunity and need to develop better-performing electric 
vehicles, improve effectiveness and efficiency of production 
processes and after-use management, and increase the 
uptake of renewable sources of electricity. 

Similar reasoning can be applied to many of the 
mechanisms described in the vision for the New Plastics 
Economy. An economy in which the value of products and 
materials is maximized through multiple loops could be 
considered inherently more attractive than an economy with 
one-way linear material flows where 95% of material value 
is lost after one use cycle. Similarly, an economy in which 
plastics are sourced renewably from greenhouse gases 
or biomass coupled with the application of regenerative 
agricultural principles, could be considered inherently 
more attractive than an economy in which plastics are 
sourced from finite stocks of greenhouse gas-emitting fossil 
feedstocks. That preference does not necessarily imply 
that every piece of plastic packaging should be recycled or 
renewably sourced today, but it does offer a target state for 
the plastic packaging value chain to innovate towards. 

Finally, the life cycle assessments in recent publications on 
plastic packaging tend to focus on single measures, such as 
carbon. While such measures are of the utmost importance, 
a single-measure focus inevitably fails to consider the entire 
impact of plastic across the life cycle, including the effects of 
leakage into the natural environment.
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2.2 The New Plastics Economy 
Could Bring Substantial 
Benefits

The New Plastics Economy aims to create long-term 
systemic value by fostering a working after-use economy, 
drastically reducing leakage and decoupling plastics from 
fossil feedstocks. 

A business-as-usual scenario for plastics will also bring 
growth, innovation and benefits, but if circular economy 
principles guide and inspire this growth and innovation, 
the sum of the benefits will be larger. In particular, the New 
Plastics Economy provides several expected additional 
benefits, the most significant of which are capturing material 
value and de-risking the value chain by reducing negative 
externalities. The ambitions described in this report, such 
as increasing the economics and uptake of recycling and 
developing renewably sourced plastics, will help in the 
seizing of those opportunities.

The New Plastics Economy could help capture plastic 
packaging material value. Currently just 5% of material 
value of plastics packaging is captured after one use 
cycle, corresponding to $4–6 billion.50 While it is unlikely 
that the industry could seize the full potential of material 
value, concerted action on redesigning and converging on 
materials, formats and after-use systems through a global 
plastics protocol, enablement of secondary markets and 
innovating on technology and materials could allow to 
capture a significant share (see Figure 7).   

Working towards the New Plastics Economy would sig).   
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2.3 Now Is an Opportune 
Moment to Act

A favourable alignment of factors makes now an 
opportune moment to act. New technologies are unlocking 
new opportunities, while the building up of after-use 
infrastructure in developing countries has made this a critical 
crossroads moment for getting systems right the first time. 
Concurrently, increasing regulatory action and growing 
societal concerns are morphing from a marginal to an 
increasingly central issue, potentially affecting companies’ 
licence to operate.
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To move beyond small-scale and incremental improvements 
and achieve a systemic shift towards the New Plastics 
Economy, existing improvement initiatives would need 
to be complemented and guided by a concerted, global 
collaboration initiative that matches the scale of the 
challenge and the opportunity. Such an initiative does not 
exist today, and therefore would need to be set up, driven 
by an independent coordinating vehicle. 

The aim of such a vehicle would be to stimulate development 
of a circular economy approach to plastics and plastic packag-
ing as an integral part of the future economy. It would also aim 
for positive broader economic impacts and – directly or indi-
rectly – to the protection and restoration of natural systems. 

At the heart of the vehicle’s design and set-up would be the 
recognition that innovation for and transition to the New Plas-
tics Economy must be driven by joint, urgent, collaborative 
initiatives across industries, governments and NGOs. This 
would make it possible to address the chronic fragmentation 
and the lack of global standards, to benefit the development 
of effective markets. In such an initiative, consumer goods 
companies, plastic packaging producers and plastics manu-
facturers would play a critical role as they define the products 
and materials that are put on the market. Cities control the 
after-use infrastructure in many places, and are often hubs 
for innovation. Businesses involved in collection, sorting and 
reprocessing are an equally critical part of the puzzle. Policy-
makers can play an important role in enabling the transition 
by realigning incentives, facilitating secondary markets, de-
fining standards and stimulating innovation. NGOs can help 
ensure that broader social and environmental considerations 
are taken into account. Collaboration would be required to 
overcome fragmentation, the chronic lack of alignment be-
tween innovation in the design and after-use stages, and the 
lack of standards – challenges that must be resolved in order 
to unlock the opportunities of the New Plastics Economy. 

This vehicle would need to bring together the different actors 
in a cross-value chain dialogue mechanism and drive change 
by focusing on efforts with compounding effects that together 
would have the potential to shift the global market. Analysis to 
date suggests that the initial areas of focus could be:

1. Establish the Global Plastics Protocol and coordinate 
large-scale pilots and demonstration projects.

2. Mobilize large-scale, targeted “moon shot” innovations.
3. Develop insights and build a base of economic and 

scientific evidence. 
4. Engage policy-makers.
5. Coordinate and drive communication.

Establish the Global Plastics Protocol and coordinate 
large-scale pilots and demonstration projects

Flying around the world without international air traffic 
control standards and surfing the web without global IP 
standards would be impossible. While globally adopted 
standards and protocols can be found in other complex 
industries, today’s plastic packaging value chain lacks such 
alignment. A global plastics protocol would be needed to 
provide a core set of standards as the basis on which to 
innovate. It could provide guidance on design, labelling, 
marking, infrastructure and secondary markets, allowing for 
regional differences and innovation, in order to overcome 
the existing fragmentation and to fundamentally shift after-
use collection and reprocessing economics and market 
effectiveness. 

The Global Plastics Protocol would aim to redesign and 
converge materials, formats and after-use systems It would 
investigate questions such as: To what extent could plastic 
packaging be designed with a significantly smaller set of 
material/additive combinations, and what would be the 
resulting economic benefits? What would be the potential of 
designing out small-format/low-value plastic packaging such 
as tear-offs with challenging after-use economics and a high 
likelihood of leakage? What would be the economic benefits 
of harmonizing labelling and chemical marking across plastic 
packaging and aligning it with after-use separation and 
sorting systems? What if after-use systems, currently largely 
fragmented across municipalities due to uncoordinated 
historic developments, were rethought and redesigned to 
achieve optimal scale and economics? What would be the 
best levers to stimulate the market for recycled plastics? 

The Global Plastics Protocol would set global direction by 
answering such questions, demonstrate solutions at scale 
with large-scale pilots and demonstration projects, and 
drive global convergence (allowing for continued innovation 
and regional variations) towards the identified designs and 
systems with proven economics.
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Involving players from across the global value chain in a 
dialogue mechanism, the protocol would, for example, build 
on the following elements:

 – Set up a global, industry-wide, ongoing effort 
to develop and facilitate adoption of globally 
recognized plastic packaging design standards. This 
effort could  leverage existing work on design guidelines 
from organizations such as RECOUP, WRAP, ARP, EPBP 
and EUPR, and The Consumer Goods Forum,76 but also 
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Develop insights and build an economic and scientific 
evidence base. Many of the core aspects of plastics material 
flows and their economics are still poorly understood. While 
this report, together with a number of other recent efforts, 
aims to provide initial answers, more research is required. 
Initial studies could include: 

 – Quantify the socio-economic impact of ocean 
plastics. Establish measurement tools and a clear fact 
base. Develop a socio-economic value impact model for 
ocean plastics. This would enable both the private and 
public sectors to factor these costs into their decision 
making. 

 – Explore the scale-up potential of GHG-based 
plastics. Plastics produced directly from greenhouse 
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For further information

An extended version of this report, with additional chapters 
and appendices, can be found on the website of the Ellen 
MacArthur Foundation:  
http://www.ellenmacarthurfoundation.org/publications.
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Endnotes

1 This report uses the following definition of “plastics”: “Polymers 
that include thermoplastics, polyurethanes, thermosets, 
elastomers, adhesives, coatings and sealants and PP-fibres.” 
This definition is based on PlasticsEurope, Plastics – The Facts 
2014/2015 (2015).

2 A. T. Kearney, Plastics: The Future for Automakers and Chemical 
Companies (2012).

3 A. Anrady and M. Neal, Applications and societal benefits of 
plastics (Philosophical Transactions of the Royal Society B, 
2009).

4 A. Anrady and M. Neal, Applications and societal benefits of 
plastics (Philosophical Transactions of the Royal Society B, 
2009).

5 PlasticsEurope, taken from a chart in United Nations Environment 
Programme, UNEP Year Book 2014: Emerging issues in our 
Global Environment (2014), chapter 8: Plastic Debris in the 
Ocean.
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22 2015-2025 projection of plastics in the ocean based on 
an estimated stock of 150 million tonnes in 2015 (Ocean 
Conservancy and McKinsey Center for Business and 
Environment, Stemming the Tide (2015)), estimated annual 
leakage rates of plastics into the ocean by Jambeck et al. of 
8 million tonnes in 2010 and 9.1 million tonnes in 2015 (J. R. 
Jambeck et al., Plastic waste inputs from land into the ocean 
(Science, 2015), taken from the middle scenario), and annual 
growth in leakage flows of plastics into the ocean of 5% up to 
2025 (conservatively taken below the 6.8% annual growth rate in 
ocean plastics leakage into the ocean between 2015 and 2025 
as estimated in Plastic waste inputs from land into the ocean, 
middle scenario). 2025-2050 projections based on a plastics 
leakage into the ocean growth rate of 3.5% p.a., in line with long-
term GDP growth estimates (International Energy Agency, World 
Energy Outlook 2015 (2015)).

 (2rld 

http://ec.europa.eu/environment/marine/good-environmental-status/descriptor-10/index_en.htm
http://ec.europa.eu/environment/marine/good-environmental-status/descriptor-10/index_en.htm
http://ec.europa.eu/environment/marine/good-environmental-status/descriptor-10/index_en.htm
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