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REPORT SUMMARY

As the climate crisis intensifies, there is growing worldwide acceptance
of the need to slash greenhouse gas (GHG) emissions from the burning
of fossil fuels. In response to the threat to their future profitability arising
from changes in the transportation and energy sectors, fossil fuel majors
such as Aramco,' Total,2 Exxon,® and Shell* are reportedly making massive
investments in petrochemicals and plastics production. But with GHGs
emitted at every stage of the plastic life cycle, there is a real danger that the
projected petrochemical expansion will contribute to locking the world into
a catastrophic high-emissions trajectory, threatening humanity’s ability to
keep global heating below 1.5 degrees Centigrade (°C).

In this report, we argue that (1) as some of the biggest buyers of
single-use plastic packaging - which is the largest end use of virgin
plastic globally - giant fast-moving consumer goods companies
(FMCGs) including Coca-Cola, Nestlé, and PepsiCo are driving the
expansion of plastic production, and (2) this expansion threatens
the global climate as well as communities and ecosystems around
the world. We expose the business links and joint lobbying efforts
between FMCG companies and the oil and gas industry, and call out
their lack of transparency around plastic emissions reporting and their
failure to significantly reduce the use of single-use plastic packaging.
Furthermore, we urge these companies to stop fueling climate change
and the plastic pollution crisis by phasing out single-use plastic and
shifting toward reuse systems and package-free products.

Captions and credits for
this graphic see page 24.
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KEY FINDINGS

PLASTICS ARE CONTRIBUTING TO CLIMATE CHANGE,
YET THE FOSSIL FUEL INDUSTRY IS EXPANDING PRODUCTION

':(II. |
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More than 99% of plastic is made from fossil fuels,® and GHGs
are emitted at every stage of the plastic life cycle: during
gas and oil extraction, refining and production of plastic,
incineration and landfilling, and even recycling of plastic.

In the past, many analyses of plastics’ climate impact
focused only on the emissions from resin production and
manufacturing of plastic products. They excluded the large
upstream contribution of fossil feedstocks, including large-
scale leakage and venting of methane during gas and oil
fracking,” as well as the impact of end-of-life disposal.

In 2019, the Center for International Environmental Law
(CIEL) issued a landmark report that estimated the global
emissions of the entire plastic life cycle. It concluded that oil
extraction, transportation, and refining for plastic production
are responsible for emissions of approximately 108 million
metric tons of carbon dioxide equivalent (CO,e) worldwide,
with natural gas extraction and transportation for plastic
production in the U.S. alone contributing an additional 9.5
to 10.5 million metric tons a year.? Estimated emissions from
other parts of the plastic life cycle are shown in Figure 1.

CIEL also calculated that during 2019 alone, global
emissions for the total plastic life cycle, when production and
end of life are properly factored in, were equivalent to nearly
200 coal-fired power stations.’

Despite these climate impacts, and increasing plastic
pollution, global production and consumption of plastic
is predicted to continue to increase dramatically, as it

2U0UU =

has since the 1950s (Figure 2).'° According to trade body
PlasticsEurope, in 2020 global plastic production reached
367 million metric tons, up from 359 million metric tons in
2018." If business as usual continues, industry estimates
predict that plastic production could double by 2030-2035
and triple by 2050 in comparison with 20152

This projected growthin plastic production - if allowed
to happen - would mean global emissions from the
plastic life cycle would increase by more than 50% over
2019 levels to 1.34 billion metric tons of CO,e a year by
2030, equivalent to nearly 300 coal-fired power plants,
and more than double again by 2050." The sector’s total
emissions by 2050 could use between 10% and 13% of
the entire 1.5 °C carbon budget, rising to a quarter or
more by 2100."

Recent analysis by the Minderoo Foundation supported
these growth predictions. It found that producers of the five
primarysingle-useplasticpolymersplantoincreasecapacity
by 30% - an additional 70 million metric tons - between
2020 and 2025, with Exxon, Shell, Saudi Aramco, Formosa,
and Borealis among the top producers adding virgin
polymer capacity.” The Minderoo report also indicates that
Exxon is one of three producers adding the most capacity,
and Shellis notably expanding capacity at a growth rate of
145% for the same five-year period. The key areas for this
expansion appear to be in India, North America, the Middle
East, China, and Southeast Asia (more details follow).
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CONSUMER GOODS

COMPANIES

LIKE COCA-COLA, NESTLE, AND PEPSICO ARE
HELPING ENABLE THE FOSSIL FUEL INDUSTRY'S
EXPANSION OF PLASTIC PRODUCTION

A. Single-use plastic packaging is a key driver of plastic
expansion, and big brands are failing to significantly
reduce it. The single largest use of virgin plastic annually
is for packaging, which accounts for around 40% of total
(nonfiber) plastic demand and accounts for more than
half of plastic waste worldwide. Also industry projects
growth driven by sharp increases in plastic consumption in
developing economies.”

As some of the world’s largest users of single-use
plastic packaging, FMCG giants such as Coca-Cola,
PepsiCo, Nestlé, Mondeléz, Danone, Unilever, Colgate
Palmolive, Procter & Gamble, and Mars are playing a key
role in driving the demand for plastic. For instance Coca-
Cola alone put 112 billion single-use plastic bottles onto
the market in 2020.'

Despite high-level pledges by these brands to tackle
plastic pollution in response to growing public and
regulatory pressure, in reality these companies and others
in the sector have made very little progress on reducing
throwaway plastic, or increasing levels of reuse. In fact,
a 2020 review of action by companies signed up to the
Ellen MacArthur Foundation Global Plastics Commitment,
found that plastic packaging use by signatories actually
grew by 0.6% in 2019. Furthermore, reusables - repeatedly
found to be the real solution to the crisis - accounted for
just 1.9% of their packaging, up just 0.1% from the previous
year (Figure 3).¢

B. FMCG companies are linked to fossil fuel companies
throughout the plastics supply chain. The plastic supply
chain is largely opaque, making it difficult to trace an
individual single-use plastic package sold by an FMCG
company back through the processes of packaging
manufacturing, plastic resin production, petrochemical
production, refining and processing, and oil and gas
extraction. But almost every type of plastic packaging is
the end product of its own multi-stage production process
that begins with a fossil fuel - oil, gas or coal. And while
these processes differ in their details, the general business
relationships are similar.

The world’s largest plastic resin producers, such as
ExxonMobil, Shell, and ChevronPhillips, are vertically
integrated fossil fuel/petrochemical companies that make
their own petrochemicals from their oil and gas operations
- sometimes purchasing additional key inputs from

other companies - and then produce and market plastic
resin. Some of these companies, including ExxonMobil,
produce and market resins specifically designed for
particular packaging applications, such as films, wraps,
and pouches.? These resins are purchased by packaging
manufacturers such as Amcor and Berry Global; such
companies are known as “converters,” as they convert the
resin into products.

This report looks at the supply chain relationships
between nine major FMCG companies and 12 key resin
producers providing the world with plastic resin and
packaging. Ten of the resin producers are large fossil fuel
companies, and only two exclusively make plastic and
plastic packaging. At least one analysis suggests that nearly
all of the resin producers profiled here have at least half of
their capacity tied directly to plastic packaging.?'

To determine which of the top 25 plastic resin producers
to focus on we reviewed worldwide 2019 plastic resin
production capacity, prioritizing polyethylene and
polypropylene for their relevance to the plastic packaging
market. This led us to select ExxonMobil (#1 in worldwide
capacity?), Dow (#2), Sabic, a subsidiary of Saudi
Aramco (#3), Ineos (#5), Braskem (#6), Formosa (#8), Total
(#12), Indorama (#13), ChevronPhillips Chemical (#15),
and Borealis, a subsidiary of OMV (#22), as well as Shell
Chemical, and Versalis, a subsidiary of Eni.

Our investigation revealed plastic supply chain
connections between every single FMCG company we
researched and at least one major fossil fuel and/or
petrochemical company. Coca-Cola, PepsiCo, Nestlé,
Mondeléz, Danone, Unilever, Colgate Palmolive, Procter &
Gamble, and Mars all buy packaging from manufacturers
supplied with plastic resin or petrochemicals by well-
known companies like ExxonMobil, Shell, Chevron Phillips,
Ineos, and Dow.

Unsurprisingly, FMCG companies tend not to advertise
their reliance on the industry that poses the number one
threat to the global climate. This lack of transparency
allows FMCG companies to evade accountability for any
environmental and human rights violations committed by
the companies that supply the plastic or fossil feedstocks
for their plastic packaging, and to trumpet climate
commitments that ignore their role in enabling the fossil
fuelindustry’s pivot to expand petrochemical production to
make plastic (Figure 4).
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BIG BRANDS ARE FAILING

ON TRANSPARENCY

AND WORKING WITH THE FOSSIL FUEL INDUSTRY
TOUSE RECYCLING AS A SMOKESCREEN

A. Emissions from plastic packaging could be much
higher than FMCGs are reporting. While many FMCG
companies disclose the GHG emissions attributed to their
overall supply chain, and in some cases the total emissions
that they attribute to plastic packaging, none of the nine
major companies we surveyed for this report (Coca-Cola,
PepsiCo, Nestlé, Mondeléz, Danone, Unilever, Colgate
Palmolive, Procter & Gamble, and Mars) publicly discloses
how it calculates the emissions produced by each metric ton
of plastic that it uses - making independent verification of
their claims impossible. Given that some life-cycle analyses
of plastic performed or relied on by FMCG companies likely
do not fully include the impacts attributable to upstream oil
and gas exploration and extraction, the GHG emissions of
these companies’ plastic packaging could be much higher
than they realize or are willing to disclose. This could also be
the case if the companies are failing to take proper account
of the risk of their packaging being incinerated, for example
by mapping their local sales data onto publicly available
information about municipal waste disposal methods.
Analyses that include both embedded upstream
emissions as well end-of-life emissions (associated
with landfill, incineration, or recycling) have estimated
the average emissions of plastic production at
around 5 metric tons of CO,e per metric ton of plastic.

B. FMCG companies have partnered with the fossil fuel
industry for decades to promote plastic recycling despite
its failures. Globally, as of 2015, only 9% of all plastic waste
ever created hadbeenrecycled. One study estimated that
less than 1% of plastic has been recycled more than once.?
As a result, most plastic packaging ends up either
“downcycled” into lower-grade products or in a landfill, in
the environment, or incinerated.?> One analysis reported
the 2018 U.S. domestic recycling rate at just 2.2%,% and
similarly abysmal rates can be found around the world.
Recent Greenpeace USA research shows that much of the
plastic packaging used by food and beverage companies
inthe U.S. hassolittle chance of being recycled by municipal
systems that the “recyclable” labels on the products in
question appear not to meet the legal requirements for such
claims, putting the companies at risk of legal challenge for
deceptive marketing.?

Furthermore, plastic recycling and technologies
like pyrolysis, or so-called “chemical recycling,” cannot
resolve the plastic pollution problem and are being used
as a smokescreen by industry to divert attention from the
systemic changes that are needed. “Chemical recycling”
is an intentionally vague term used by the chemical and
plastic industries to refer to myriad technologies (many
of which remain in the lab or pilot phases), all promising to
convert plastic waste into its basic chemical building blocks
and generate “like new” plastic. Without a widely accepted
technical definition, the industry has often attempted to
conflate waste-to-fuel/plastic-to-fuel and plastic-to-plastic
under the respective umbrellas of “chemical recycling”
and “advanced recycling.” Waste-to-fuel/ plastic-to-fuel
conversion comprises existing technologies like pyrolysis and
gasification, as well as still-theoretical methods. Since these
processes produce fossil fuels, energy, or petrochemicals,
they should not be considered recycling. Plastic-to-plastic
methods would theoretically turn plastic waste directly
into its chemical precursors, but these promises may never
actually deliver, and even if they did, would only address a
very marginal portion of the problem.

The fact that the American Chemistry Council (ACC), in
arguing for light-touch regulation of chemical recycling, states
that “Advanced recycling facilities ... receive plastic feedstock
that is converted to valuable fuels and petroleum products”
and that “regulations should identify companies that
manufacture fuels and petroleum products from post-use
plastics feedstock as producers of alternative energy,”?® shows
clearly where the industry’s priorities lie. One major pyrolysis
proponent, Dow Chemical, has even admitted to the National
Recycling Codlition that its program “is not recycling.”?

Despite the failures of plastic recycling, FMCG companies
have been working in partnership with the fossil fuel,
petrochemical, and packaging sectors to promote it, oppose
legislation that would restrict single-use packaging, and/
or adopt so-called “chemical recycling” as part of their
“circular economy” commitments.

Such dlliances can trace their inspiration back to
Keep America Beautiful, an organization set up in the
1950s to promote the idea that litter was consumers’, not
companies’, responsibility - and still going strong today with
board membership including BlueTriton Brands (formerly
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ALLIANCE TO
END PLASTIC WASTE
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The Alliance to end Plastic Waste's
apparent enthusiasm for recycling
is matched only by their member's
commitment to fossil fuel extraction
and single use plastic production.

The Alliance sponsors projects aiming to
improve recycling infrastructure and develop
technologies, but has yet to announce any
significant achievements. Instead, its highly
publicised project with Renew Oceans to
recycle plastic waste from India’s River
Ganges recently closed after allegedly
collecting just one tonne of waste
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Industry-Led Program to Solve Plastic
Waste Problem Falls by Wayside

BEE0oNY Q@

Image: ¢j_monojAdobe Stack

Funded by some of the world’s biggest oil and chemicals companies, Renew Oceans
has failed to meet its goal of keeping plastic waste in the Ganges River from entering
the ocean surrounding India.

Clare Goldsberry | Jan 19,2021

The plastics industry has devoted tremendous resources to trying to solve the plastic waste challenge,
even if anti-plastic activists are loath to recognize the efforts. Sometimes, though, the industry gives
itselfa black eye, as is seemingly the case with Renew Oceans. Funded by some of the world’s biggest
oil and chemicals companies, Renew Oceans has failed to meet its intended goal of keeping plastic

waste in the Ganges River from entering the ocean surrounding India.




Nestlé Waters North America®), Mars, PepsiCo, and Dow
Chemical.®" In the late 1980s, faced with the threat of anti-
plastic legislation at the state and even federal levels, the
U.S. plastic industry reportedly embarked on a multimillion-
dollar PR campaign.®? The industry front group Society of
the Plastics Industry (later to become the Plastics Industry
Association, or PLASTICS?®?) set up the Council for Solid Waste
Solutions,** which reportedly involved fossil fuel and plastic
companies, including Amoco, Chevron, Dow, DuPont, Exxon,
and Mobil, as well as FMCG major Procter & Gamble.*® By
this means, industry largely succeeded in convincing the
public that all plastic is recyclable and thus environmentally
acceptable, protecting its highly profitable core business of
selling virgin, non-recycled plastic.

In a 2020 investigative report by National Public Radio,
Larry Thomas, former president of PLASTICS, underscored
the intent behind the industry’s recycling playbook, saying “If
the public thinks that recycling is working, then they are not
going to be as concerned about the environment.” Thomas
continued, “You know, they were notinterested in putting any
real money or effort into recycling because they wanted to
sell virgin material. Nobody that is producing a virgin product
wants something to come along that is going to replace it.
Produce more virgin material - that’s their business.”¢

A recent example is the U.S. petrochemical sector’s front
organization, the ACC, lobbying the U.S. government to
oppose anti-plastic legislation in Kenya in order to expand
U.S. export markets.’” The ACC was an early opponent of
domestic plastic bag laws (through its front organization the
Progressive Bag Alliance)*® and has promoted “advanced
recycling.”*® At the same time it has pledged to ensure that all
plastic packaging is “re-used, recycled or recovered” - but
not until 2040,%° a date hardly consistent with the 45% global
emissions cut needed by 2030 to keep within the 1.5 °C limit.#'

Another is the Recycling Partnership, with members
including PepsiCo, Colgate-Palmolive, Nestlé, and Procter
& Gambile, as well as the ACC,*? which is reportedly calling
for investment in recycling while failing to support the
introduction of state-level legislation requiring refundable
deposits on plastic bottles (even though such legislation and
the resultant collection infrastructure have been shown to
increase collection rates massively).*?

A newer front group pushing a similarly disingenuous
message is the Alliance to End Plastic Waste, formed in 2019
- this time with the involvement of two FMCG maijors, PepsiCo
and Procter & Gamble, alongside dozens of fossil fuel and
plastic companies.** The Alliance sponsors projects aiming
to improve recycling infrastructure and develop “chemical
recycling” technologies,*® but has yet to announce any
significant achievements.

FMCG companies have also partnered with fossil fuel and
technology companies to develop pyrolysis (“plastic-to-fuel”)
plants - for example Mars and Nestlé with Total and Recycling
Technologies.*® One FMCG major, Procter & Gamble, has even
developedits own process to purify and recycle contaminated
polypropylene using a gas solvent It has licensed this
process to a company called PureCycle,*® which has in turn
partnered with Nestlé to develop new packaging® and
signed a supply agreement with LOréal.5° Procter & Gamble
has also partnered with two FMCG packaging suppliers:
petrochemical giant Total, with which it has a strategic
partnership encompassing a U.S. supply agreement and a
commitment to explore the feasibility of a plant in Europe;
and packaging company Aptar, with which it has formed
a product development partnership.5? In May 2021, a class
action lawsuit was filed alleging PureCycle executives made
false and misleading statements, including overstating the
effectiveness of the company’s technology.*
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@ 2June 2018.Youngsville, Louisiana, USA. Melinda
Tillies watching the installation of the Bayou
Bridge Gas Pipeline next to her home.
© Julie Dermansky/ Greenpeace

© 19 March 2015. Karnes County, Texas, USA.

Lynn Buehring lives near three different
hydrofracking wells, flaring since 2011. She
suffers from severe reactions to the chemicals
and hydrogen sulfide (H2S] gus released from
the wells. © Les Stone / Greenpeace

© 15January 2001Cemetery next to the Taft Carbide
Plantin Lousiana. © Les Stone / Greenpeace

© 10July2021@ Thailand. Explosion at expanded
polystyrene (EPS) factory Ming Dih Chemical
on 5 July affecting residentsin Samut Prakan
area. The Factory has since been told by the
Thai Industry Ministry torelocate toaless
populated location

© 10July2021. Thailand. Explosion at expanded
polystyrene factory Ming Dih Chemical on 5 July
severely damaged the facility.

© and @ © Greenpeace / Chanklang Kanthong




THE EXPANSION OF
PLASTIC PRODUCTION
THREATENS COMMUNITIES
AROUND THE WORLD

A. There are human health impacts and environmental
justice concerns for communities near plastic
production sites. Fossil fuel extraction sites, refineries,
and petrochemical plants all emit a range of toxic and
carcinogenic chemicals into the air, putting nearby
communities as well as local ecosystems at risk. In the
case of fracking, surface and groundwater pollution can
also be significant. A recent compendium of scientific
studies concluded that its examination “uncovered no
evidence that fracking can be practiced in a manner that
does not threaten human health.”s*

The health and environmental impacts of plastic
production disproportionately affect low-income and
marginalized communities around the world and are
linked to health issues such as cancer and asthma, yet
big brands are ignoring these impacts and avoiding
their responsibility for them.

As of 2010 in the U.S., 17.6 million people (6% of the
population) lived within a mile of an active oil or gas
extraction site. According to the recent report Fossil
FuelRacismby Greenpeace USA,the Gulf CoastCenter
for Law & Policy, and the Movement for Black Lives,>®®
56% of the “toxic burden” of U.S. refineries is borne
by people of color (who make up 39% of the country’s
population) and 19% by low-income people (who
make up 14% of the population). The petrochemical
sector’s impact on people of color is even worse: they
bear 66% of the toxic burden, while 18% falls on low-
income people. For both refineries and petrochemical
facilities, a majority of toxic burden falls in areas that
have both above-average populations of color and
below-average income.5®

Louisiana’s “Cancer Alley” is a region along the
lower Mississippi River that acquired its nickname in
the 1980s as a result of suspected cancer clusters that
locals believed stemmed from toxic pollution from nearby
chemical plants®’ - the region currently has nearly 150
oil refineries and plastic and chemicals facilities.>® It
is also home to an above-average African American
population®® whose humanrights are severely threatened

by the concentration of polluting industries, according to
the UN.%°

One study found that census tracts with the highest
risk of toxic air pollution exposure were predominantly
located in two parishes, East Baton Rouge Parish and
Orleans Parish, which had Black populations of 84%
and 60% respectively.®’ According to the EPA’s 2015
National Air Toxics Assessment map, seven out of the
10 census tracts with the highest levels of air pollution-
related cancer risk in the U.S. are located in St. John the
Baptist Parish,*? another of the 11 parishes that make up
Cancer Alley.%® As the founder of environmental justice
group RISE St. James puts it, polluting industries “come
to Black communities because they think no one’s going
to say anything.”¢*

Turning to end-of-life impacts, toxic emissions from
incineration (including so-called “waste-to-energy”)
also threaten the health of nearby residents.®® In the
U.S., approximately 80% of waste incinerators are
located in low-income communities, communities of
color, or both.%¢ Incinerators being built in the UK are
following the same pattern; they are three times more
likely to be built in low-income communities with high
populations of people of color.®” Landfills often present
similar environmental injustices.*®

The plastic waste trade also particularly impacts
communitiesin the Global South - where historically much
of Europe’s and North America’s plastic waste has been
exported, supposedly for recycling. China used to take
the bulk of this waste, but since it banned plastic imports
in 2018, plastic waste streams have been redirected,
first toward Southeast Asian and African countries®® and
more recently to Turkey as well.”® A series of investigations
revealed thatsome of thisexported wasteisbeingillegally
dumped and polluting local environments. For instance,
Greenpeace investigators from ltaly, UK, and Malaysia
found household plastic from countries including the
UK, Italy,”? and Germany® at multiple illegal dump
sites in Malaysia, while a BBC investigation found British
plastic waste being burned near communities in Turkey.”
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D0WNSTREAM 1.3 PE, 1. monaethylene glycal (MEG). POHUNT .74 propylene s Start-up due second half of 2023 DATES Completion due by 2022
e Due to open in 014 2021 DHlES Start-up end 2022, but likely to slip due to Covid o ma  Gan @ e GotarPetroleun! ChevonPhilps Chnico
o e Total / Borealis o oW Grupa Azoty Polyolefins Heuny Gozprom Neftekhim Salavat, Solavat, mewny Ros Laffan, Qatar
[T} IluypnannIymevs (Baystor) and Port Arthur, Texas FACILTY PnIice,W:s(I Pomerania Province, Poland Rupul;llill:ni Bashkortostan, Russia CRICKER 1.9:(Ph lene
chacker 1.0 total POHUNIT 0428 propylene cucker  1.0ethylene DOWNSTREAM 1.68 PE.
DOWNSTREAM 0,625 PE. DOWNSTREAM 0.437 PP. " | DOWNSTREAM 0.416 PE, 0.617 PP. DATES Start-up due lote 2025
DTS Cracker due to open 2021, downstream 2022 DIES Start-up originally scheduled for 04 2022 but DATES Completion due between 2023 and 2025. Abu Dhabi NationalBil G/ Boreal
. ) ostponed until 012023 due to Covid . o M LU L AL S 8
© O Chevron Phillips Chemical / Qatar Petroleum 4 @ O PISCSibur/ Gazprom woum Borouge, Ruwais, Abu Dhabi, United Arab Emirates
o Gulf Coast / Orange, Texas @ W& RusGazDobycha | weimy  Novy Urengoy Gas Chemical Complex, CRACKER 1.8 ethylene, unspecified propylene
CRACKER  2.0total wewry Baltic Chemical Complex, Ust-Luga, A - Yamal-Nenets Autonomous Area, Siberia, Russia DOWNSTREAM unspecified PE and PP.
DOWNSTREAM 2.0 PE. Leningrad Oblast, Russia SN oeem 0.42ethylene DATES Start-up due 2023
TES Start-up projected for 2024, on hold - COVID CRACKER Z‘Beti lene — DOWNSTREAM 0.4 PE. w0
0 Plasti DOWNSTREAM Z.BBF{ DATES Start-up due mid-2020s @ poum Liwa Plastics Industries Complex, Sohar, 0
9 HCTY S?l:lr:;is:ePrn:jelf,-:,Sllumus'l’urish,lnuisinnn s SR ) @ OwwR  Dehloran Sepehr PC CRICKER ﬂl,‘l.;ﬂnh)\nnsl:;:rsm:r:s fesnpeL ST
cmcker  Phase 1, 1.2total. Phase 2, 1.2 total o Wi BUA Group fewry  Debloran, llam Province, Iran DOWNSTREAM 0.8 PE, 0.215 PP.
DOWNSTREAM Phase1, 0.8 PE., 0.6 PP.Phase 2, 0.8 PE. Aoy Akwa lbom State, Nigeria capaciTy Cracker: 0.5 ethylene DATES Cracker start-up due by 2026; downstream units
DATES Phase 1, 2025 and Phase 2, 2028, on hold - COVID CRACKER unspn;i{,i:d propylene DAIES Completion due 2024 possibly already operational
" DOWNSTRERM 0.285 PP. . . .
ownek  Nova Chemicals § OWNER Gachsaran Petrochemical Company (PC) owNR 00/ Kuwait Petroleum International
@ (] Enrnin,ﬂn(mli‘n,ﬂnnndn : DS Enn;ple:nlnddue?ﬂu @ BAEIITY En;hnsnrnnﬂhyledn; Plant, Ki:h:ilu;eh @ FACILTY guqm H:liﬁevynnﬂd Petrochemicals
capaciTes  Existing cracker capacity to increase by over OWNER arbon Holdings and Boyer-Ahmad Province, Iran ompany, Dugm, Oman
04 ulhglune,plus npuw I].V45 PE.unit. ! © meumy  Tohrir Pe\mhgmicnl Complex, Ain Sokhna, CRACKER 1.0eth;lunu CRACKER 1.Bu|:hy(eneq
DTES Start-up due late 2022 Suez Governorate, Egypt DATES Completion due by 2022.0r 2023 DOWNSTREAM unspecified PE and PP.
© ome  Shell ;:ﬁ;?mm }'g:;‘Ehg!,";",‘tl::’nwh"! ~_ 40 OwwR  Ganaveh-Dashtestan PC s | e
feny Monaca, Pennsylvania WS Start-up projected for 2023, may have slinped. " Aeiny  Ganaveh, Bushehr Province, Iran @ foury Sepehr Makran Chabahar Ethylene Plant, Chabahar,
cmckeR  1.5total Pproj Ty ppe. opcry 0.5ethylene Sistan and Baluchestan Province, Iran
DOWNSTREAM 1.6 PE. DS opens latest 2025 ek 1.35 ethylene
DATES Due for completion early 20205 DOWNSTREAM 1.2 PE, unspecified PP.

DTES Completion due by 2030
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Reliance

23 December 2016, Reliﬁncé’Reﬁneri lomﬁhgu{

JAMNAGAR REFINERY, GUJARAT, INDIA. CAPACITY - New steam cracker:
41 ethylene and propylene combined. New multi-zone catalytic cracker

N oy o

Indio. Fromhttps:/youtiibe/hlufDVdR _ug'. -

OWNER
Helumy
CRACKER
DOWNSTREAM
DATES

OWNER
FciuTy
CRACKER

DOWNSTREAM

OWNER
ey
CRACKER
DATES

OWNER
Heiumy
CRACKER
DATES

OWNER
Heiumy
CRACKER
DOWNSTREAM
DATES

OWNER
Heiumy

CRACKER
DOWNSTREAM
DATES

OWNER
iy
CRACKER
DATES

Nayara Enes
VnJinnv,Gu;g!m,lndin
18 ethylene
unspecified PE, PP etc.

Completion of entire project due 2025

Reliance Industries

Jamnagar, Gujarat, India

41 ethylene'and propylene combined. New
multi-zone catalytic cracker and converted fluid
catalytic cracker: 8.5 ethylene and propylene

combined.
3.0PE,5.2PPETC
HPCL Mittal Energy Ltd
Bathinda, l‘unjnll,‘ndin

1Zethylene
Complete. Start-up due September or October 2021

GAIL/HPCL

Kakinada, Andhra Pradesh, India
unknown [input copacity 1.2 ethane)
Start-up originally scheduled for 2022

PetroChina

Korla, Xinjiang Uygur Autonomous Region, China
05ethylene

0.6PE.

Commercial start-up due around 03 2021

Irkutsk Oil

Irkutsk Polymer Plant,
Ust-Kut,Irkutsk Oblast, Russia
0.65 ethylene

0.65PE.

Start-up due 2022

Rosneft

Angarsk, Irkutsk Oblast, Russia

expansion to 0.39 ethylene and 0.21 propylene
Completion due 2023 or later.

OWNER
iy

CRACKER
DOWNSTREAM
S

OWNER
FACILITY
CRACKER
DOWNSTREAM
DATES

OWNER
iy
CRACKER
DOWNSTREAM
DATES

OWNER
eIy
CRACKER
DOWNSTREAM
DATES

OWNER
FACILITY
CRACKERS K2
DATES

OWNER
iy
CAPACITY
DATES

OWNER
iy
CRACKERS K2
DOWNSTREAM
DATES

and converted fluid catalytic cracker: 8.5 ethylene and propylene
combined. Downstream: 3.0 PE, 5.2 PP

The world’s largest
oil refinery as of
2013 Jamnagar’s
owner Reliance
Industries Ltd
plans toconvert

it from fuel
productionto
petrochemicals
andjet fuel.

Sibur

Amur Gus Chemical Complex,
Svobodny, Amur Oblast, gih:rin,ﬂussin
15 ethylene

2.3PE,0.4PP.

Start-up due 2024 0r 2025.

PetroChina

Yulin, Shaanxi Province, China
0.8ethylene

08PE.

Commercial start-up due 03 2021

Luging Petrochemical

Shouguang, Shandong Province, China
0.75 total

unspecified PE.

Commercial start-up due around 03 2021

Wanhua Chemical Group

Yantai, Shandong Province, China
12ethylene

unspecified PE and PP.

Not yet annouced.

Thejiang Petrochemical Co. Ltd.
Thoushan, hejang Province, Ching
14total each

Start-ups due 02 and 04 2021 respectively

Huatai Shengfu

Ningbo, Zhejiang Province, China
05 total

Start-up due May 2021

Thejiang Satellite Petrochemical Co.
Lianyungang, Jiangsu Province, China

1.25 total each

0.4+0.95PE

First eracker and PE plant on-stream March 2021
2nd eracker and P p?um start-up due 2022

OWNER
FHACILTY
CRACKER
DOWNSTREAM
DATES

OWNER
Feuy

CRACKER
DOWNSTREAM
DATES

OWNER
FACILITY

CRACKER
DOWNSTREAM
DATES

OWNER
FHACILITY

CRACKER
DOWNSTREAM
DATES

OWNER
FACILTY
CRACKER

DOWNSTREAM 1.

DATES

OWNER
FACILITY

CRACKER
DOWNSTREAM
DATES

Ex¢onMobil

Gulei Refinery

Thangzhou, Fujian Province, China
1.0 total

0.6 styrene

Start-up due 032021

ExxonMobil

Huizhou Petrochemical Complex, Huizhou,
Guangdong Province, China

16total

unspecified PE and PP.

Start-up due 2023

Sinopec

Yangpu Economic Development Zone,
Hainan Province, China

1.0ethylene [?)

1.0total

Start-up due by October 2022

Long Son Petrochemicals

Long Son Petrochemicals Complex, Long Son Island,
Ba l%iu—Vung Tou Province

1.0 ethylene, 1.65 total

045 NEP[ [+ unspecified LDPE), 0.4 PP.
Start-up due 2023

Hengyi Petrochemical | State of Brunei
Pulou Muara Besar, Brunei

Lotte Chemical Titan

Lotte Chemical Indonesia New Ethylene (Line],
Merak, Banten Province, Java, Indonesia

1.0 ethylene, 0.6 propylene

0.5PE.

Originally due 2023, but review instigated 2020 due
to Covid, with no new date yet announced.

OWNER
el
CRACKER
DOWNSTREAM
DATES

OWNER
Fciumy
CRACKER
DATES

OWNER
Helmy

CRACKER
DOWNSTREAM
OIS

OWNER
FACILITY
CRACKER
DOWNSTREAM
DATES

OWNER
ey
CRACKER
DOWNSTREAM
DATES

OWNER
Helry
CRACKER
DATES

OWNER
ey
CRACKER
DOWNSTREAM
DATES
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HUIZHOU PETROCHEMICAL COMPLEX,
HUIZHOU, CHINA. Capacity, 1.6 total,
Downstream unspecified PE and PP.

Chandra Asri

Cilegon, Banten Province, Jova, Indonesia
11 ethylene

0.75PE, 0.45 PP.

Start-up due 2024 onwards -

Pertomina | CPC

Bulanﬂnn. WestJava Province, Indonesia
1.0ethylene

Start-up due 2026

Pertomina / Rosneft

PT Pertamina Rosneft Pengolahan dan Petrokimia,
Tuban, East Java Province, Indonesia

1.0¢ethylene

12PPete.

Completion due before 2025

Hyundai Oilbank / Lotte Chemical

Daesan, South Chungcheong Province, South Korea
0.85ethylene .
0.85PE,0.5PP. >
Commercial start-up due before end of 2021

6 Caltex

Yeosu, South Jeolla Province, South Korea
0.7 ethylene, 0.35 propylene

0.5PE.

Start-up due June 2021

Shell / China National Offshore Oil Corp.
Huizhou, Guangdong Province, China
15ethylene

Not announced

LG Chem

Yeosu, South Jeolla Province, South Korea
0.8 ethylene

08PE.

Start-up due July or August 2021
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Shell Pennsylvania Petrochemicals Complex,
POTTER TOWNSHIP, BEAVER COUNTY, PENNSYLVANIA

17June 2021, Beaver County,
Ivanio. Shell owned

//crﬁcker plant, © Ted Auch,
- Fraclracker Alliance, 2021:

It is anticipated that North America will remain a key region
for petrochemical expansion, with growth driven by the
availability of fracked gas from both the Permian® and
Appalachian basins.®

Many facilities have been built in recent years and
many more are under construction or planned. For
instance Taiwanese company Formosa Plastics aims
to build an enormous plastic production complex in St.
James Parish.®2 The complex, planned to be located next
to a predominantly Black/African American community,
and just a mile from an elementary school,® has received
approval to emit high levels of multiple carcinogens and
other harmful pollutants,? Formosa’s plant is just one of 88
new petrochemical facilities under construction or planned
in the Gulf region.8®

Further along the Gulf Coast, ExxonMobil’'s Baytown
complex near Houston, Texas, includes an olefins facility,
reportedly one of the largest ethylene plants in the world.
The facility’s history of air quality violations goes back at
least to the 1990s, and in the decade to 2019 the Texas
Commission on Environmental Quality reportedly fined it
22 times.%¢ Yet despite this history®” in 2019 ExxonMobil saw
completion of a multibillion-dollar ethane cracker to feed
two polyethylene lines that started up in 2017 - all part
of its 10-year, $20 billion “Growing the Gulf” expansion
program.&

ExxonMobil is also currently engaged in a joint venture
with SABIC (a subsidiary of the Saudi state petroleum and
gas company Saudi Aramco) to build an ethylene and
polyethylene complex (including what is claimed to be the
world’s largest steam cracker®) near Corpus Christi, Texas,
due to open in Q4 2021.%° Its output will reportedly include
packaging materials.” The facility’s expected high water
consumption is increasing pressure for construction of a
desalination plant that opponents say may impact marine
life and add further climate concerns.”
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Imagery ©2021Maxar Technologies, Terrametrics,
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FROM BIG TO BIGGER il

Northeast Asia has been both the largest producer and consumer of ethylene

in recent years - making up 27% of global capacity.and.around 29% of global

demandin 2020. Industry experts predict that the region’s ethylene output will

continue to increase rapidly and that capacity additions in the region will total

around 28 million metric tons from 2020 to 2025.% Analysts predict growth will

be led by mainland China, which saw the start-up of six new ethylene crackers

in 2020% and is expected to have eight more ethylene crackers become MALAYS

operational in 2021.%° This Chinese capacity growth has been partly driven by l Y

severaljoint ventures with global fossil fuel and petrochemical majorsincluding

ExxonMobil,*® BASF’” ExxonMobil,’® Shell,’’ and SABIC."® South Korea is also

predicted to be a leader in the construction of new crackers,'®' with three such

facilities expected to be completed in 2021.° =}
In India some 11 petrochemical projects worth about $17 billion are

reportedly scheduled to be completed by 2024, and new projects under INDONESIA
consideration are worth a potential total of $87 billion.'°? “ P
Southeast Asia has also seen a substantial increase in ethylene e

production capacity in the last decade, with large olefins and
derivatives complexes being constructed in Singapore, Thailand, and
Malaysia.'’®* New capacity is planned for the coming years in Indonesia,'®®
Vietnam,'°¢ and Brunei."’
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Grangemouth il refinery and petrochemical complexis the first plant to import
ethane from US shale oil. © Quillpen royalty free stock / Alamy Stock Photo

“Ithink a lot of opposition Y :
[to fracking) is based on '

hearsay and rumour.”
JIMRATCLIFFE, CEQ INEOS
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Plastics News

January 15, 2019 01:00 AM

Ineos investing $3.4B in major European
cracker project in Belgium

900 SLOVAKIA
* CZECH REPUBLIC

l
AUSTRIA =

SLOVENIA.° -

BIOSNIACAND

CHONG HERZEGOVINA

While major regional expansion is not predicted for Europe,
it is likely to remain a key petrochemical producer in
coming years. Belgium’s Port of Antwerp, which is currently
the world’s second-largest petrochemical cluster after
Houston, sits at the heart of the Western European pipeline
network, with dedicated pipeline systems for naphtha,
ethylene, and propylene, among others, and serves a
multitude of sites.”°® A number of firms are expanding or
upgrading their cracking capacity in the region to take
advantage of cheap gas feedstocks - including Total, which
has upgraded its Antwerp plant,'® and Borealis, which has
been sourcing U.S. ethane for its cracker in Sweden since
2016"° and is building what will be one of the world’s largest
propylene plants in Antwerp."

Anglo-Swiss chemical giant Ineos, which claims to be
Europe’s largest ethylene producer,? has been investing
heavily in plans reliant on U.S. fracking. Ineos has developed
its own fleet of tankers (the so-called Dragon ships) that
began importing U.S. shale gas-derived ethane to Europe in
2016; the firm states that it has invested $2 billion in its U.S.
ethane supply chain, including the ships and infrastructure
in the U.S. and Scotland, and it has signed 15-year contracts
for U.S. ethane." In October 2020, Ineos announced that it
will also import U.S. butane to Antwerp."* In 2020, Ineos itself
obtained its first permits to drill in the Texas shales.™

In 2019, Ineos announced a £3 billion ($4.10 billion)
investment in a new ethane cracker - supposedly the first
in Europe for 20 years - and a propylene plant at Antwerp,
specifically citing the need to compete with the fracking-
drivenU.S.petrochemicalexpansion.Bothplantsareintended
to process U.S. shale gas shipped by Ineos."® However, in the
wake of a delay caused by legal action,™ Ineos suspended
construction of the propylene plant in January 2021.

BRINDISI, ITALY

o Polyethylene and butadiene
steam-cracking plant,
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TO MEET CLIMATE COMMITMENTS AND
ALLEVIATE HARM TO COMMUNITIES,

CONSUMER GOODS
COMPANIES MUST PHASE
OUT SINGLE-USE PLASTIC

PACKAGING AND SHIFT
TO REUSE

Clearly, given the detrimental impacts to communities and
the need to keep global temperature rise below 1.5 °C, the
fossil fuel industry cannot be allowed to continue expanding
petrochemical production to make plastic.

The consumer goods sector has a clear choice to make:
Companies can rapidly move away from single-use plastic
and seriously invest in reuse systems and package-free
products, or they can continue to enable the fossil fuel
industry’s attempts to ramp up plastic production behind the
smokescreen of recycling.

Among progressive businesses, many governments,
and nongovernmental organizations, there is a growing
consensus that our current linear economic model with its
“take, make, dispose” philosophy must be abandoned in
favor of a slower circular model that decouples economic
activity from the consumption of finite resources and designs
waste out of the system. Reuse will be central to such a slow
circular economy, with recycling confined mainly to dealing
with reusable packaging that has reached the end of its life.

However the bigbrands featuredin thisreport arelagging
far behind. While they have made high-level public pledges

to tackle both plastic pollution and climate change, and
talk about the circular economy, in reality they have made
little to no progress on either reducing the billions of items of
single-use plastic packaging they collectively sell each year,
or switching to reusable packaging.'®

Instead, most big brands continue to propose plastic
recycling as the central solution to the plastic pollution crisis,
even though there is abundant evidence of its failure. This is
despite the fact that multiple studies have shown that reusing
packaging is far less carbon-intensive than relying on single-
use packaging. For instance, one life-cycle assessment study
estimated that if the glass bottles used in the food and drinks
packaging sector were reused by up to three times, it would
save approximately 50,000 metric tons of CO,e per year.

It's time for these companies to switch direction - to
reduce both their dependence on oil and gas and their
plastic footprints and move beyond the throwaway culture
- by phasing out single-use plastic and instead seriously
investing in developing reuse systems and package-free
products.?® Governments must encourage, assist and,
where necessary, compel them to act.

20 December, 2020 Lenasia,
SouthAfrica. Reusable glass.4.
and plastic Coca-Cola bottles:
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164 9, tuly,g"é astic action”
atSan Pellegrino Nestlé Plant.
©FrancescoAlesi/ Greenpeace

GREENPEACE IS CALLING ON
COMPANIES TO TAKE THE
FOLLOWING STEPS:

Urgently move to reuse systems and package-free
products. Set targets to have at least 25% reusable
packaging by 2025 and 50% by 2030. Note: Sectors
for which a switch to reuse is comparatively easy - such
as soft drinks, mineral water, alcoholic beverages, and
coffee chains - should set more ambitious targets.

Commit to collaborating with others to standardize
reusable packaging and build shared reuse systems
and infrastructure.

Phase out all single-use plastic (packaging and
products'?), not just “virgin” or “new” plastic.

Be transparent. Annually release verified data about
your company’s single-use packaging footprint,
including single-use packaging reduction rates and
reusable packaging uptake. Disclose where plastic used
originates and report on the full lifetime climate footprint
of packaging production, use, and disposal.

Advocate for political action to drive industry-wide
transformation. Promote an ambitious Global Plastics
Treaty that addresses the entire life cycle of plastic
products and emphasizes reduction. Support regional
and national legislation that promotes the slow circular
economy and extended producer responsibility,

22 May 2021, Washington
DC.ABreak Free From Plastic
message lights up the night
near the U.S. Capitol Building.
©Tim Aubry/Greenpeace

GREENPEACE IS CALLING ON LOCAL
AND NATIONAL GOVERNMENTS T0
TAKE THE FOLLOWING STEPS:

Work with the communities that are mostimpacted by
plastic production, pollution, use, and disposal to ensure
that their needs are addressed.

Support the development of an ambitious Global
Plastics Treaty that addresses the entire life cycle of
plastic and emphasizes reduction.

Move toward a zero-waste economy that reduces
waste generation and ensures a green and just
transition/recovery and prioritizes workers throughout
the entire plastic life cycle.

Encourage a phase-out of single-use plastic via
legally binding legislation and policy measures,
including extended producer responsibility, and
ending fossil fuel subsidies and petrochemical
expansion permits.

Encourage adoption of reuse and packaging-
free systems via legislation, investment, and
policy measures.

19th Judicial District Court, Parish of East Baton Rouge, State of Louisiana. 2020. Petitioners brief insupport
of their petition for judicial review. Served November 5. https://earthjustice.org/sites/default/files/files/
petitioners-brief-formosa-air-permit-appeal pdf

bans single-use plastic, and fast-tracks reuse and
packaging-free systems.
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@ 22 April 2020. Biebrza National Park, Poland, firecrews fight
its largest fire in the history of the park, caused by drought.

©RafalWojezal Greenpeace

© 17July2021. Nordrhein-Westfalen, Germany. Extremely heavy
rain causing widespread damage. eBemdLauter/Greenpeace

© 15July2021,Bad Neuenahr, Germany. Flooding streets,
destroyed houses and infrastructure. e ominiketz/Greenpeace

© 15Nov, 2020, Rodriguez, Philippines. Aftermath of Typhoon

Vamco residents queue toreceive relief materials.
©BasilioH. Sepe / Greenpeace

© 24 0ctober 2019, California USA, a house burns during the Tick
Fire. epavid McNew/Greenpeace

@ 17)uly2020, Siberia, Russia. Forest fires in the Tiaga.

©JuliaPetrenko/ Greenpeace

CAPTIONS AND CREDITS FOR PHOTO/GRAPHIC ON PAGE 1

© 4September 2017, Port Arthur, Texas, Homes next to flooded
oil Sturﬂge tanks. ©aon Sprecher/ Greenpeace

@ 5November 2011, Bangkok, Thailand. People sleeping at the
evacuation center after the worst flooding in 50 years.

© AthitPerawongmetha/ Greenpeace

© 7February 2020, Mwingi, Kitui County, Kenya. The largest
locustinvasion in70 years caused by severe droughts and
floods creating favourable breeding conditions.

©Greenpeace/ Paul Basweti

@ 20September 2020, California. Firefighters at the Bobcat Fire
in Southern California, a widfire which burned over 100,000
acres Df fDreSt. ©DavidMcNew/ Greenpeace

@ 17 August 2020, Labrea, Amazonas state, Brazil.
Deforestation and forest fires. echristion Braga/ Greenpeace

@ 21Muy 2020, Migori and Homa Bay Countiesin Kenya. These
floods left hundreds dead, thousands displaced, crops
destroyed and livestock killed.osermard Djwang/ Greenpeace

@ Doritos plastic chip bags - Doritos is owned by Pepsico.

©Tonelson Productions / Shutterstock.com

@ Take away food delivered in plastic packaging.

© Shutterstock.com

© UK. Tesco own-brand plastic food packaging.

©Hamilton/ Greenpeace

@ MaPETsingle-use Coca Cola bottles.

©Bramanyuro/ Shutterstock.com

© PETbottles of energy drinks, soda, soft drinks.

© Abdul RazakLLatif / Shutterstock.com

@ Indonesio. Plastic food sauce sachets.
©Sukarman$.T/Shutterstock.com
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2March 2019, Dumaguete, Philippines.
Plastic waste dump.
©Greenpeace
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Front: The sun sets behind Total's
Culzean Platforms located in the
Culzean Field. Culzeanis a gas
condensate field located in the
British North Sea, 230 kilometres
off the coast of Aberdeen.

© Martenvan Dijl / Greenpeace

This page: 22 April 2020, Poland.
Thelargest fire in the history of the
Biebrza National Parkis aresult

of drought, one of the most severe
effects of the climate crisis in Poland.
© Rafal Wojczal / Greenpeace
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