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How global cooperation to reduce plastic production
can help end the plastic crisis
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sues in the process.

Against this backdrop, plastic production and
consumption continue to rise at a pace that exceeds
the planet’s capacity to cope. If current trends
continue, global plastic output is projected to

reach approximately 766 million tonnes by 2040 —
equivalent to producing more than 75 trillion standard
plastic bottles each year or enough plastic to make
more than 100 smartphones for every person globally
annually.

This continued expansion drives parallel increases in
plastic waste, environmental leakage and greenhouse
gas emissions. Even where recycling and waste
collection systems improve, they are increasingly
outpaced by the sheer volume of plastic entering

the system, underscoring the limits of downstream
approaches and the relevance of production action
within the treaty.

Using new modelling, this report explores what
happens when countries curb plastic production
and consumption — and what happens when
they don't.

The analysis is grounded in the reality of the ongoing
negotiations for a Global Plastics Treaty and looks

at the emerging country groupings in that context

to determine a set of real-world scenarios which
could affect change in the global plastics economy.
The scenarios move from a business-as-usual case
with no new action by any country to a coalition of
high-ambition countries acting together and on to

an expanded coalition including China as a major
global producer and, finally, to the most ambitious
scenario in which China is joined by a group of middle
countries whose positions in the negotiations remain
undecided and could prove pivotal in determining
whether production reductions are adopted into the
treaty.
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Across each of these pathways, the modelling also
tests outcomes under both unrestricted and restricted
global trade conditions, showing how the risk of
production and consumption shifting across borders
declines as participation broadens and ambition
increases.

EIA's research found that under business-as-usual,
global plastic production rises steeply to about 766
million tonnes by 2040, driving parallel growth in
consumption, waste, pollution and emissions. Plastic
waste generation increases to about 621 million
tonnes per year, while mismanaged waste climbs to
more than 110 million tonnes annually, overwhelming
waste systems and accelerating environmental harm.

By contrast, scenarios which introduce upstream
controls with progressively greater numbers of
participants deliver dramatic improvements across
the plastic economy. Even with only high-ambition
country participation, global plastic production falls
by 16-18 per cent below business-as-usual by 2040,
with corresponding reductions in polymer use and
waste generation.
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When that same group of ambitious countries is
joined by China, the impact increases dramatically. In
this scenario, total global plastic production falls by
approximately 38 per cent.

Additionally, in the most ambitious scenario, which
includes middle countries such as Brazil, India and
South Africa, production decreases by approximately
45 per cent, reducing it to around 420 million tonnes
in 2040. Total plastic waste generation falls by nearly
half, while mismanaged plastic waste declines by
more than 50 per cent, dropping to about 50 million
tonnes. Greenhouse gas (GHG) emissions decrease

in parallel to 40.3 billion tonnes (Gt) carbon-dioxide
equivalence (CO.e).

Crucially, the results confirm that who participates
matters because when only a small number of
countries act, some production shifts elsewhere, but
when ambition is combined with participation from

a least one major producer, displacement shrinks
sharply and global outcomes converge. The modelling
demonstrates that a coalition of the willing, reinforced
by major producers, can bend the global plastics curve
without waiting for universal agreement.
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The findings also confirm that downstream measures
work best when upstream controls are in place.
Recycling shares rise, waste systems cope better

and pollution falls sharply, but only when the overall
volume of plastic entering the system is reduced.
Without limits on production and consumption, even
the most advanced waste systems struggle to keep up.

The message for policymakers is clear. Ending plastic
pollution is not about endlessly cleaning up after

a growing plastics economy, it is about changing

the rules so that production growth itself slows and
shifts to sustainable alternatives and a genuine
circular economy. A strong Global Plastics Treaty can
set that baseline by embedding upstream controls

on plastic production and consumption while still
allowing countries to move faster and further through
leadership, cooperation and action beyond the treaty
text.

As this report shows, turning off the tap does not just
make the system easier to manage — it makes real,
lasting progress possible.




INTRODUCTION

Plastic has shown the highest
growth in production among bulk
materials over the past decade.
The sector’s trajectory remains
exponential, with global output
expected to double or even triple
by 2050.

Production and consumption continue to rise at a
pace that exceeds the planet’s capacity to manage

the resulting waste. Although plastics now underpin
nearly every sector of the global economy, the systems
designed to manage them have not kept pace with
this rapid expansion. More than half of all plastic ever
manufactured has been produced since 2004, yet only
about 14 per cent has been collected for recycling, with
the remainder landfilled, incinerated or leaked into the
environment.

Consequently, plastic pollution has contaminated all
ecosystems on Earth and has therefore emerged as a
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significant and escalating threat to natural ecosystems,
human health and the climate.

The climate implications of this growth are equally
stark. Plastics remain overwhelmingly fossil fuel-based
and their total lifecycle emissions are already estimated
at 2.4 billion tonnes (Gt) carbon-dioxide equivalence
(CO,e) annually, with projections indicating an increase
to nearly 3.9 Gt CO,e by 2050, even under conservative
assumptions."” In a world rapidly exhausting its
remaining carbon budget to limit global warming to
1.5°C, continued expansion of plastics production is
incompatible with international climate commitments.

These concerns are now at the centre of global
negotiations for a new internationally legally binding
instrument (ILBI) to end plastic pollution under the UN
Environment Assembly (UNEA) resolution 5/14. While
the Intergovernmental Negotiating Committee (INC)
negotiations have advanced significantly since 2022, one
of the most consequential issues is whether and how to
reduce primary plastic production. The volume of plastic
produced ultimately dictates the effectiveness of all
measures further downstream, in particular

the scale of waste generation, pollution and emissions.
Without effective upstream controls, waste systems
cannot keep pace, and the potential for a non-toxic
circular economy remains out of reach.

Despite this, the negotiations on plastic production
have been deeply polarised, with a majority of
countries advancing proposals for a global reduction
target and related national measures, reporting and
effectiveness evaluation,”"” while a small minority of
oil- and gas-producing countries adamantly oppose any
advancement of substantive discussions.

To inform future discussion, this report represents new
modelling of global plastic production and consumption
across the core scenarios directly related to the emerging
groupings of countries active in the INC process.

Throughout the analysis, plastic production refers to
total polymer production, including both primary (virgin)
and secondary (recycled) polymers. The four scenarios
are assessed as to whether they are accompanied by
restrictions on trade, namely non-party trade provisions
or the lack thereof, which are then applied consistently
across all scenarios to capture the two boundaries of
plausible system behaviour.

The first is an unrestricted global trade case, in
which any production surpluses or shortfalls arising

in participating countries are redistributed to non-
participating countries through global trade, ensuring
supply and demand balance at the global level.

The second is a restricted group of cases in which
participating and non-participating countries are
treated as separate systems, with production and
consumption required to balance within each group
and no redistribution across groups. By combining four
policy scenarios, with and without trade restrictions,
the modelling explicitly tests how different levels of
international cooperation affect outcomes in production
and consumption, waste generation and climate
emissions levels.

The modelling provides essential evidence for
policymakers engaging in the plastic treaty
negotiations and for governments considering national
commitments. It quantifies the degree of production

and consumption reduction needed to align with
environmental and climate goals and identifies the
degrees to which different coalitions could deliver
meaningful global change. Although plastic provides
important societal benefits, current production levels are
incompatible with a safe and sustainable future.

== Above: Plastic production is already
(®)" outof control, and is on course to

- potentially triple by 2050



Production is accelerating faster
in regions with strong state-
backed petrochemical expansion,
while other regions face
stagnation or decline. At the same
time, consumption and waste
pressure fall disproportionately
on countries which play little role

’f"ﬁ i in fuelling global supply.
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the continued dominance of virgin production even
as recycling rates increase (Figure 1). In the modelling,
growth in recycled feedstock remains constrained by
underlying consumption patterns, the technical and
logistical feasibility of recycling, product lifetimes and
waste management systems.

Accordingly, this section focuses on primary plastic
production as trends in virgin supply remain

the determinant of the total volume entering the
plastic system and, therefore, of downstream waste
generation, pollution and climate emissions.

WMT w E R E Understanding the dynamics of what primary plastics
I I : are produced, where production is concentrated, who
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the environment, the production process is a huge
contributor to the climate crisis

Above: Primary plastic in pellet form,
the raw polymer feedstock used to
manufacture plastic products
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Figure 1: Projection of global plastic production and recycling levels showing a widening gap between production
growth and recycling rates through 2030. Recycling volumes reflect Organisation for Economic Co-operation and
Development (OECD) estimates of secondary plastic use derived from recycling activity.
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PLASTIC PRODUCTION IS OUTPACING RECYCLING, WIDENING A
GROWING GAP THAT WILL TRANSLATE DIRECTLY INTO HIGHER
LEVELS OF WASTE UNLESS PRODUCTION IS CONSTRAINED
WHAT IS BEING PRODUCED? standard plastic polymers differ fundamentally in their

Despite the variety of plastic polymers on the market, this
report focuses on standard plastic polymers — those used
in everyday applications where specialised performance

is not required — and which together account for about 90
per cent of global plastic demand.

Standard plastics are distinct from so-called engineering
or performance plastics, which generally have superior
mechanical or thermal properties for low-volume
applications or are designed specifically to withstand
harsh conditions. Engineering and performance plastics
represent approximately 10 per cent of the market share
combined.

Within the standard plastics category, global production
is heavily concentrated in a small set of high-volume
commodity polymers. Polypropylene (PP), polyethene
(PE) and polyethene terephthalate (PET) form the core of
the plastic economy, underpinning packaging, consumer
goods and the fast-growing synthetic textile sector.

The data reveal that PP production will rise from

~93.9 million tonnes in 2020 to ~169.2 million tonnes

in 2030, while PET production will grow from ~14.9
million tonnes to ~26.1 million tonnes, driven primarily
by demand for polyester fibres. PE also increases
significantly, reaching ~4.6 million tonnes by 2030.
These trends are illustrated in Figure 2, which shows
steep decade-long growth across all major high-volume
polymers.

Alongside these high-volume materials sits a distinct
group of problematic polymers, including polyvinyl
chloride (PVC), polystyrene (PS), polycarbonate (PC)
and polyurethane (PU). Although also widely used,
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environmental and health profiles. Problematic polymers
rely more heavily on hazardous materials, generate

toxic emissions during production and disposal and are
significantly harder to recycle.

PVC alone reaches ~79.1 million tonnes in 2030, PS
climbs to ~20.7 million tonnes, PU expands to ~204.9
million tonnes and PC rise steadily to ~ 11.9 million
tonnes, surpassing some high-volume polymers in scale.

Their persistence reflects the widespread use of
hazardous additives, limited recyclability and the
absence of global controls on high-risk plastic categories.
These patterns are shown in Figure 3, which highlights
how problematic polymers continue to rise alongside
commodity plastics.

Throughout the negotiations, member states have
explored criteria and listings for a supply-side approach
to ensure these problematic polymers, otherwise

known as “the dirty quartet”, are restricted or otherwise
eliminated, with provisions provided in an annex for
exemptions, as appropriate. Given the existence of

these polymers undermines health, recycling and
environmental goals, their use should be phased out over
time.

Together, the polymer profiles reveal a system driven

by large-scale demand for conventional materials

while remaining locked into hazardous, difficult-to-
manage polymers that pose disproportionate risks.
These dynamics underscore the need for upstream
measures within any Global Plastic Treaty that follow
both a criteria approach for problematic polymers and
an approach for high-volume polymers subject to control
more broadly.

Figure 2: Graph showing projected growth scenario out to 2030 for high-volume polymers (PE, PET, PP).
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Figure 3: Graph showing projected growth scenario out to 2030 for problematic polymers (PVC, PS, PU, PC)
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PROBLEMATIC PLASTICS CONTINUE TO EXPAND ALONGSIDE
OVERALL PRODUCTION, LOCKING IN POLLUTION RISKS UNLESS
THESE MATERIALS ARE PHASED OUT
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WHERE IS PRODUCTION
CONCENTRATED?

The geography of global plastic production has shifted
decisively eastward, with the Asia-Pacific region now
the dominant centre of global manufacturing, with
regional output rising from 192 million tonnes in 2020
to approximately 344 million tonnes in 2030. This
represents the largest regional increase worldwide and
accounts for almost 60 per cent of global production by
2030.

China (36 per cent) drives much of this growth, but
significant capacity expansion is also occurring in
India (six per cent), South-East Asia and other emerging
production hubs, supported by large petrochemical
investments, as well as competitively priced feedstocks
and fast-growing consumer markets (Figure 4).

Elsewhere, trends diverge. North America maintains a
substantial but slow-growing production base, increasing
from 56.6 million tonnes to about 68 million tonnes
between 2020-30. Growth is driven primarily by privately
owned multinational producers rather than state-backed
expansion. South America, by contrast, shows only
modest growth, from 12.3 million tonnes to 13.1 million
tonnes (Figure 3). This is almost entirely attributable to
Brazil's (two per cent) expanding petrochemical sector.

In Europe, polymer production rises from approximately
54 million tonnes in 2020 to about 77 million tonnes

in 2030 (Figure 4). While this represents an increase of
roughly 40 per cent over the decade, it does not signal
arenewed expansionary trajectory. Compared with

the much faster growth in Asia and the Middle East,
Europe’s increase remains modest and uneven, reflecting
incremental recovery and optimisation rather than
significant new capacity additions. As a result, despite
modest absolute growth, Europe continues to lose global
market share and is becoming increasingly reliant on
imports from Asia and the Middle East.

The Middle East, meanwhile, emerges as the fastest-
growing region in relative terms. Production more than
doubles over the decade, rising from about 18 million
tonnes to more than 53 million tonnes, an increase of
roughly 200 per cent. This rapid expansion is driven

by export-oriented strategies, access to low-cost fossil
feedstocks and continued public investment in large,
integrated petrochemical complexes designed to serve
markets in Africa, Asia and Europe.

Africa, meanwhile, remains a minor producer in global
terms. Total output stays below 13 million tonnes a year
throughout the period. Although early capacity increases
are visible in a small number of countries linked to oil
and gas development, these additions remain limited in
scale and do not materially alter Africa’s position within
the global plastic economy.

WHO PRODUCES THE MOST?

Global plastic production is highly concentrated among
a small group of countries and an even smaller circle

of powerful petrochemical companies. Five countries —
China, India, Russia, Saudi Arabia and the US — together
account for well over 70 per cent of global primary
polymer output.

Figure 4: Graph showing the projected growth scenario through 2030 for plastics production across global regions.
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As illustrated, Table 1 shows that state ownership is
concentrated in precisely those regions driving global
capacity expansion in Asia, the Middle East and Brazil
within South America. This has profound implications
for treaty design — state-owned enterprises (SOE) operate
under long-term national industrial strategies rather
than short-term commercial incentives, making them far
less responsive to voluntary initiatives or market-driven
signals.

By contrast, North America and Europe are
overwhelmingly privately owned, with multinational
petrochemical corporations accounting for over 85-99
per cent of production. This divide shapes the political
landscape with regions dominated by privately owned
enterprises tending to be more open to production-
reduction measures while SOE-heavy regions often have
stronger strategic, fiscal and geopolitical incentives to
continue expanding capacity.

Together, these dynamics highlight a key structural
reality — a small number of countries with SOE
contribute disproportionately to global plastic supply and
commitments from these producers to curb global plastic
production have fallen short.

HOW DOES IT MOVE?

Global trade in standard plastic shows a pronounced
imbalance between regions when comparing imports
and exports in gross terms. The data from 2020-24
reveals that a small number of regions dominate exports,
while several other rely heavily on imports to meet
demands.

Europe is consistently the world’s largest import region.
In 2020, Europe imported 80.6 million tonnes while
exporting 29.8 million tonnes, meaning imports were
approximately 170 per cent higher than exports (Figure
5and 6). This pattern persists throughout the period.

By 2040, Europe imports fall to 66.1 million tonnes, but
exports remain limited at 24.8 million tonnes, leaving
imports still about 2.5 times higher than exports. These
figures confirm Europe’s structural dependence on

BIRISIESS S|

o Plastic products prepared for
' export reflect the globalised —F -
< nature of plastic supply

external supply, despite its role as a significant exporter
in absolute terms.

Asia combines very high import demand with large
export volumes. In 2020, Asia exported 42 million tonnes
while importing 71.8 million tonnes, meaning imports
exceeded exports by roughly 30 million tonnes, or about
70 per cent. Although Asian imports decline steadily over
the period, falling to 47 million tonnes in 2024, exports
also decline slightly to 35.8 million tonnes (Figures 5

and 6). As a result, Asia remains import-dependent
throughout the period, reflecting the scale of domestic
manufacturing and consumption.

The Middle East is one of the clearest export-oriented
regions. In 2020, it exported 35.7 million tonnes while
importing just 4.2 million tonnes, meaning exports were
more than eight times imports (Figures 5 and 6). By
2024, exports stood at 26.1 million tonnes compared with
imports of 1.2 million tonnes, with exports exceeding

Table 1: Comparison of state-owned and private-sector polymer production across regions.
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PLASTIC PRODUCTION GROWTH IS CONCENTRATED IN A HANDFUL
OF REGIONS, PLACING RESPONSIBILITY FOR GLOBAL REDUCTIOI\y

ON A SMALL GROUP OF MAJOR PRODUCERS
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Privat .
State owned State-owned Number of mva .e Private share
. Number of state- . . . production .
Region production share of regional = private-owned 11 of regional
owed producers s . (million .
(million tonnes) production producers production
tonnesw)
Africa 4 4.61 14% 9 28.83 86%
Asia 125 1,359.58 46% 293 1,565.15 54%
Europe 13 135.45 16% 91 729.41 84%
Middle East 18 1,709 87% 39 260.99 13%
North America 7 9.52 1% 45 655.35 99%
Pacific 1 2.31 36% 5 4.02 64%
South America 5 89.08 65% 26 48.68 35%
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imports by more than 2,000 per cent. These figures
underscore the region’s role as a major supplier to global
markets.

North America shows a stronger export-leaning profile,
although less extreme than the Middle East. In 2020,
exports totalled 27.2 million tonnes, compared with
imports of 12 million tonnes, meaning exports are
approximately 125 per cent higher than imports (Figures
5and 6). This relationship remains broadly stable across
the period. In 2024, exports reached 29.9 million tonnes,
while imports were 11.2 million tonnes, maintaining
exports at about 2.5 times the level of imports.

By contrast, South America and Africa remain modest
players in global trade but are consistently import-
dependent. In South America, imports exceed exports
throughout the period, with imports of 5.3 million
tonnes versus exports of 2.1 million tonnes in 2020,
meaning imports are roughly 150 per cent higher. By
2024, imports rose to eight million tonnes, while exports
increased sharply to 20.6 million tonnes (Figures 5 and
6) — a divergence from earlier years that suggests a late
concentrated export surge. Africa imports between 2.3-
2.8 million tonnes per year, while remaining below two
million tonnes, leaving imports consistently 30-80 per
cent higher than exports (Figures 5 and 6).

The Pacific remains marginal in absolute terms, with
both imports and exports below 1.5 million tonnes
throughout the period, although imports generally
exceed exports (Figures 5 and 6).

Taken together, these figures show that the global
plastics trade is structurally uneven. Export capacity

is concentrated in a small number of regions, most
notably the Middle East, North America and Asia,

while Europe, Asia and South America rely heavily on
imports. Importantly, this assessment reflects gross
trade flows shown in the figures, addressing the apparent
discrepancies that arise when net trade balances are
inferred, accounting for the scale of both exports and
imports.
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Figure 5: Standard plastic export volumes across global regions, 2020—2024.
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EXPORT CAPACITY IS CONCENTRATED IN A FEW REGIONS,
INCREASING THE LIKELIHOOD THAT PRODUCTION IS DISPLACED
RATHER THAN REDUCED IN THE ABSENCE OF COORDINATED ACTION
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Figure 6:

Mismanaged plastic waste enters
marine ecosystems and persists
in the environment

Standard plastic import volumes across global regions, 2020-2024
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CONSUMPTION IS CONCENTRATED IN MAJOR IMPORTING REGIONS,
MEANING DEMAND SHIFTS CAN REDISTRIBUTE IMPACTS GLOBALLY
RATHER THAN REDUCE OVERALL USE
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Delegates gather for the
opening plenary of INC 5.2
- in Geneva

MODELLING
APPROACH AND
JUSTIFICATION

To explore how different
approaches to addressing polymer
production could shape the global
plastic system, EIA commissioned
Eunomia Research & Consulting
Ltd to develop a series of modelling
scenarios which examine how
production, consumption, waste
generation and greenhouse gas
(GHG) emissions respond under
varying levels of international
participation and coordination,
using emerging groupings of
countries within the treaty
negotiations to guide the scenarios.
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The modelling is illustrative rather than predictive. Its
purpose is to understand how the global plastics system
behaves when polymer-focused upstream controls are
applied across different country groupings and under
different trade assumptions. The modelling reflects

the reality that plastic is produced in a relatively small
number of countries but is consumed globally. For this
reason, production and consumption are modelled
separately at the country level. Where restrictions are
applied, production and consumption do not necessarily
change in tandem, creating surpluses or shortfalls which
must be resolved in order to preserve mass balance
across the system.

All scenarios share a common baseline year of 2026.
From 2026-30, all countries will follow business-as-usual
trajectories for polymer production and consumption
based on Polyglobe’* and OECD projections,” reflecting
expected demand growth in the absence of additional
policy intervention. From 2030 onwards, restrictions
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are applied only to countries participating in a given
scenario.

I,'{S@

Restrictions are defined as controls on the volume of
plastic production and consumption. While upstream
policy tools in practice may also include chemical
restrictions, product bans or product design standards,
the modelling focuses especially on polymer-level
controls.”” Application-level effects are therefore
represented by polymer demand across major
applications rather than by generic regulatory measures.

CONSUMPTION RESTRICTIONS

Total polymer consumption is the primary driver of trade
behaviour and the key variable shown in the scenario
outputs.

'Ec[au.uo [/3o01513 11N

Consumption follows OECD BAU projections up to

2030.” From 2030 onwards, polymer consumption in
participating countries is restricted relative to 2025 levels
and declines linearly to 40 per cent of those levels by
2040.

In non participating countries, consumption continues

to follow the business-as-usual trajectory throughout the
modelling period.

PRODUCTION RESTRICTIONS

Primary polymer production also follows a business-
as-usual trajectory through 2030, informed by OECD
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Every day, food items are packaged in single-use plastics, =
reflecting how convenience-driven consumption continues
to drive unnecessary growth in plastic production

e B 2 \ 2

17



18

Y
i

MODELLED
SCENARIOS

Countries are grouped based on observed negotiating
dynamics within the INC process, drawing on consistent
interventions and submissions rather than formal
negotiating blocs.

The scenarios modelled are:

Business-As-Usual — a reference case in which no
additional restrictions on polymer consumption or
production are applied. All countries follow OECD based
projections for production and consumption over the
full modelling period (Annex 1, Table 2)

Scenario 1: Coalition of the Willing — a scenario in
which a group of high ambition countries applies
restrictions to both polymer consumption and primary
production from 2030 onwards, in line with the
restriction pathways defined above (Annex 1, Table 2)

Scenario 2: Coalition of the Willing plus China — a
scenario extending participation to include China,
reflecting its central role in global polymer production,
consumption, manufacturing and trade. The same
consumption and production restrictions are applied
consistently across all participating countries (Annex 1,
Table 2)

Scenario 3: Coalition of the Willing plus China plus
Middle Countries — a further extension of the coalition
to include a group of major emerging economies with
rapidly growing plastic consumption and expanding
production capacity (Annex 1, Table 2).

These scenarios are designed to explore how different
levels of participation influence the dynamics of the
global plastic economy when the same restriction
pathways are applied across all participating countries.

data and Polyglobe” production projections. From
2030 onwards, primary production in participating
countries is restricted relative to 2026 levels and
declines linearly to 40 per cent by 2040.

No direct production constraints are applied in non
participating countries, which continue along BAU
production trajectories unless indirectly affected by
the balancing mechanisms described below:.

Primary and secondary production are not
modelled independently. Secondary production is
derived from recycling outputs and is aligned with
OECD” benchmarks, with total production equal to
the sum of primary and secondary supply.

TRADE ASSUMPTIONS AND
BOUNDARY CONDITIONS

For each scenario, two contrasting trade conditions
are modelled to capture the boundaries of possible
system responses to restrictions on production and
consumption, namely the inclusion or not of non-
party trade provisions.

Under the unrestricted global trade case, any
surplus or shortfall created by restrictions in
participating countries is redistributed to non
participating countries. Non participating countries
adjust production in proportion to their share of
global primary production capacity so that total
global supply always equals total global demand.
This case represents a highly integrated global
market in which production shifts readily across
borders and provides an upper boundary on
production and consumption outcomes.

Under the restricted global trade case, trade
between participating and non participating
countries is constrained. Production and
consumption are balanced within each group
separately, with the lower of the two becoming
the binding value. Where production exceeds
consumption, production is reduced; where
consumption exceeds production, consumption is
reduced. Trade is assumed to continue within each
group, but not between groups. This represents

a theoretical lower bound on production and
consumption outcomes.

Real world outcomes are expected to fall between
the unrestricted and restricted trade cases.

PLASTIC WASTE GENERATION
AND MANAGEMENT

Global plastic production continues to rise at a pace
that far outstrips the world’s ability to manage the
waste it generates.

Despite decades of policy interventions and
voluntary industry commitments to reduce
plastic production and consumption, both plastic
production and waste generation have continued
to rise exponentially. The result is a widening gap

Recycling systems are unable to

K- keep pace with rising levels of

8\ > Dlastic production

between the amount of plastic society produces and
the capacity of existing waste management systems to
safely and practically process it.

A chief driver of waste leakage into the environment
is the continued unsustainable growth of virgin plastic
production and a lack of investment in alternative
systems and policy approaches focused on reduction,
reuse and waste prevention.

In a world without regulatory intervention, annual
volumes of mismanaged plastic waste could nearly
double by 2040, mirroring production trajectories and
placing additional pressure on already overburdened
environments and communities.

Research has shown that globally coordinated demand-
based policy interventions could reduce annual volumes
of mismanaged plastic waste by up to 90 per cent and cut
virgin plastic use by 30 per cent by 2040, relative to 2019
levels,” but in this scenario controls on supply would
still be required to meaningfully bend the curve from a
climate, health and waste generation perspective.

Furthermore, the costs to developing countries for
upgrading waste management infrastructure are
estimated at $26 billion annually,”” which is both
prohibitive and unfeasible.

Against this backdrop, the modelling framework used in
this report is designed to ensure that changes in waste
outcomes are driven by changes in plastic consumption,
rather than by assumed improvements in waste

management performance. Plastic waste generation in
all scenarios is derived directly from OECD* polymer
consumption projections. Waste generation is calculated
as a fixed fraction of consumption based on typical
product lifespans across different polymer applications.
This approach ensures internal consistency between
production, consumption and waste generation.

Collection and sorting are then modelled using
country level rates from the University of Leeds

(UoL),”” which are held constant over time. These rates
reflect current structural conditions in waste systems
rather than speculative future improvements. Sorting
rates are similarly based on UoL's™ estimates and are
subsequently scaled to align with OECD projections for
recycling,” ensuring consistency with internationally
recognised benchmarks.

End-of-life waste management outcomes, including
recycling, landfilling, incineration and mismanagement,
are based on OECD treatment shares as set out in the
Global Plastics Outlook.”” Regional, yearly treatment
proportions are applied to the modelled waste generation
at the country, polymer and year level. Mismanaged
waste is then further disaggregated into leakage, open
burning and dumpsites, again using OECD derived
proportions.

This modelling approach provides a transparent and
conservative representation of the plastics economy
in which waste outcomes respond directly to changes
in polymer use while underlying waste management
performance remains constant across scenarios.
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The failure of current waste systems to manage growing volumes
of plastic can often result in plastic waste being openly burned,
> Icleasing toxic emissions and greenhouse gases

- B ¥,
- £ = .
P/ B R TR

This allows the analysis to isolate the effects of upstream
production and consumption measures, as well as
different configurations of participation and trade, on
global plastic flows, waste generation and environm