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KEY TAKEAWAYS

The wicked complexity of the plastic
pollution debate and the limitations of
proposed solutions means there are no
silver bullets. The foreseeable future
consists of patchwork systems that reflect
prevailing regional conditions, until
dominant models emerge.

A circular economy for plastics fed by a
glut of hydrocarbons is a fool’s paradise.
The price differential between virgin
supply and recovered material has to be
narrowed, not widened.

Investors and insurers, like consumers,
have taken comfort in confining their focus
to the visible spectrum of plastics. Policy
must take on the true price for plastics and
end-of-life solutions.
More than most industries, profitability and
effectiveness will depend not on the innate
qualities of ‘solutions’ but the system they sit
in and how second-order effects, like ‘plastic
leakage’, are mitigated.

Plastic dreams

It wasn’t that long ago that plastic pollution
was the hottest item on the news. Quietly,
plastic production had been growing
exponentially for the last six decades and
nearly 80% of all the virgin plastic ever created
has been accumulating in landfills or leached
into the natural environment1.

Media exposure and consumer outrage
prompted swift response from governments
and businesses across the world. A series of
single use plastics were either banned or saw
the introduction of compulsory fees in a bid to
promote a reduction in their use. At the same
time many companies actively searched for
alternatives to un-recyclable or single-use
plastic items.

The European Union approved a set of
measures in the form of the Single Use
Plastics Directive. It bans 10 types of single
use plastics that make up 70% of the most
common marine litter items. The new
legislation also introduced measures aimed at
reducing consumption and extending current
producer responsibility schemes, while at the

same time promoting the idea of a circular
economy for plastics.

Moving towards a circular economy for
plastics is being fronted by the Ellen
MacArthur foundation in collaboration with
the UN Environment. Its New Plastics
Economy Global Commitment, which was
launched in October 2018, has been signed by
more than 200 businesses that are part of the
plastic packaging value chain, with several
governments, financial institutions and
investors making up the more than 400
signatories to date.

In the aftermath, countries around the world
have imposed bans on particular types of single
use plastics, even though some of the bans
have been of items that are considered non-
essential or easier to replace, e.g. plastic
straws. It was estimated that if all plastic
straws around the world’s coastlines were lost
to the ocean, the litter would account for no
more than 0.03% of ocean plastic2. Bans and
restrictions on cotton buds and coffee cups
soon followed. And even though these
responses won’t amount to much in real terms,
they had at least given consumers a sense of
“duty done = problem fixed”.

Source: Our World in Data - Facts on Plastics

https://www.newplasticseconomy.org/projects/global-commitment
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Straw men arguments

With so many variables coming into play, a
single solution to the problem of plastic
pollution might never been found. After all,
plastics are very diverse in their composition
and use. Looking at it from a consumer
perspective, replacing plastics with alternative
materials would be the perfect solution but
replacing plastics is not easy. Recent studies
have found3 replacing plastics with currently
available materials (such as glass, aluminium,
paper and steel) would increase greenhouse
gas emissions and be less energy efficient.
Plastic made from plants or other biological
material instead of petroleum has its own
complications. To more land diverted from
food production, add water usage, fertilisers,
pesticides and even bioplastics’ end-of-life. Not
all bioplastics compost easily. Some can leave
toxic residues or fragments behind, while
others need high-temperature composters or
bio-active landfills to safely decompose.

Different types of chemical additives that can
help plastic degrade safely at its end-of-life
have been proposed. Some of these have been
successfully implemented, especially by the
food packaging industry, but only on a small
scale. To date, none of the various plastic
additive solutions on the market has gathered
enough momentum to be considered a valid
alternative that could be adopted worldwide,
though active research in the field continues.

With cheap raw materials fuelling production
of virgin plastics, it is hard to imagine that a
sudden significant curb in numbers will
happen in the near future. Projections for
plastic production all point to a steady
increase, with packaging and construction
leading the way in terms of demand. Even if
the production of plastic didn’t increase,
without significant changes to the whole
plastic lifecycle it is hard to see how the plastic
pollution crisis could ever be solved.
Currently the primary options for plastics’ end
of life are recycling, incineration or landfill.
While none of the three offers an optimal
solution, current trends point towards
recycling as a way of maximising the value of
plastic whilst having the lowest environmental
impact. Ideally, plastic production, usage,
collection, recycling and reuse will be
optimised across the value chain in order to
achieve meaningful results on a worldwide
scale. But even if all this could be achieved in
the short term, we would still be left with all
the plastics that are difficult or impossible to
recycle.
Collecting, recycling and secondary markets
for plastics need rethinking to ensure its
effectiveness but also to make them profitable
for companies and investors. In such a fast-
moving field almost every day new solutions
are surfacing, but in the meantime, where is all
the un-recycled plastic going?

Source: Our World in Data - Facts on Plastics



Burn after reading?

The incineration of waste, including plastic
has been happening silently in the background
of this crisis as a fast way of clearing significant
amounts waste. Incineration as means of
reducing plastic waste whilst producing
energy has always been a controversial
undertaking. Nevertheless, the E.U. alone
already burns more than 40% of its waste in a
bid to divert it from landfills.

The waste-to-energy sector is set to grow in
coming years with China taking the lead.
China’s investment in waste-to-energy is
significant, with no less than 300 plants in
operation and plans to build as many more in
coming years, including the biggest in the
world, set to start operations in 2020 in
Shenzhen4.
Despite all the investment in waste-to-energy
incineration plants, they remain controversial.
Modern facilities are fitted with filters and
scrubbers that can capture toxic compounds
released in the burning process emissions.
They still have to be controlled and managed
carefully within safe parameters. And it isn’t
just the toxicity issues, the high building costs
and the difficulty in finding suitable places to
install such facilities. There are also operating
problems to consider. Waste-to-energy
incinerators run more efficiently if they are “fed”
steady streams of waste, which relies on a
particular and efficient supply chain. More
often than not, the waste available for burning
is not sorted, which means that the “wet waste
mix” (composed of recyclables, organic waste
and sewer sludge, which are of low calorific

value) is harder to burn. This forces the
incinerators to work at much higher
temperatures. That means more energy in, less
energy out and increases the amount of toxins
released during operation.

China’s waste-to-energy incineration plant
expansion has been possible because it relies
on a fluidised bed technology that can burn
wet waste mixes, seeing as recycling and waste
sorting aren’t developed enough to provide the
incinerators with optimal feedstock.

4

Illustration of Shenzhen East Waste-to-Energy Plant. SHL Architects, Copenhagen

Can Waste-to-Energy still have a part to
play in a Circular Economy?

https://www.shl.dk/shenzhen-east-waste-to-energy-plant/


Can the plastic recycling cycle go on
forever?

The need to find a solution to the plastic
pollution crisis that could effectively deal with
accumulated waste has brought to light other
waste-to-energy technologies. Pyrolysis and
gasification have been around for years, mostly
in experimental facilities. They are now being
backed by investors gleaning the potential of
technologies that can process large amounts of
plastic waste into different energy streams.
Both gasification and pyrolysis use very high
temperatures to break down plastic waste.
During gasification, materials are exposed to
oxygen, but not enough to allow combustion.
In pyrolysis, however, the materials are broken
down while starved of oxygen. Their main
output is is syngas*, which can be used as a
fuel, or a chemical feedstock back into the loop
of petrochemical and refining industries.
Proponents of pyrolysis and gasification claim
their respective technologies produce vastly
fewer air emissions than standard incineration
plants. What is more, the plants are smaller
and modular, which in turn requires less asset-
level investment, while still producing valuable
outputs. Like incineration, they don’t come
without controversy. There will still be ash
and other by-products that will have to be
disposed of. Pyrolysis in particular has recently
been under fire. A scientific study from a
renowned U.K. university stated that “a
pyrolysis plant for self-sustaining energy from
waste is thermodynamically unproven,
practically implausible and environmentally
unsound” 5 Ouch.

*Syngas is a gaseous mixture of hydrogen, carbon monoxide ,
carbon dioxide and other trace elements.

The gasification company Sierra Energy
claims to have developed a more efficient
gasification process. It closed a $33 million
investment led by Breakthrough Energy
Ventures (a fund whose investors include Bill
Gates, Mark Zuckerberg, Jeff Bezos, amongst
others), showing that investment in waste-to-
energy technologies hasn’t stopped, despite
reservations surfacing over fears that they will
end up undermining recycling strategies.

The EU Sustainable Finance Taxonomy
equivocated over whether incineration should
be on the green or brown side of the ledger. In
its first draft, went for brown. We think that
with better policies and technologies upstream
of it, optimised incineration should be
considered light green.
It is crucial not to analyse these technologies
out of context. Consider instead that the

circumstances of different countries and
prevalence of types of plastic require different
approaches. Even where these technologies
can co-exist alongside recycling, after all, there
are still many plastics that cannot be recycled
and others that eventually will not be able to be
recycled again.

We are all guilty of thinking that the items we
put in the recycling bin will come back to life as
the exact same object. What happens in most
instances is that the recycled plastic will be of
lower quality. Even though it will have a use, it
won’t be anything like the item we had
originally discarded. Under present
conditions, ‘circularity’ goes only as far as
plastic being in a recycling loop for maybe a
couple times, before reaching its end of life.
Exhausted of utility and economic value, the
husk will have to be disposed off somehow,
somewhere.

In 2017, a paper published by Geyer et al.
“Production, use and fate of all plastics ever
made” stated;“Recycling delays, rather than
avoids, final disposal. It reduces future plastic
waste generation only if it displaces primary
plastic production; however, because of its
counterfactual nature, this displacement is
extremely difficult to establish. The study
estimates that of the plastic recycled to date
only 10% has been recycled more than once.
Following this, they end up in the municipal
waste stream.”
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https://www.sierraenergy.com
http://www.b-t.energy/ventures/
https://www.sierraenergy.com
https://advances.sciencemag.org/content/3/7/e1700782


Chemistry: an enduring affair

With the push towards a circular economy
and demand for recycled plastic on the rise,
why is the production of virgin plastic still so
high and expected to grow in the future?
It is not an simple question to answer. There
are many different factors intervening in the
matter but the inefficiencies of the recycling
process itself and the low cost of virgin plastic
will surely top the list.

Most plastic is made from chemicals that
result from the production of fuel. Ethane that
is a byproduct of oil refining, is transformed
into ethylene, which is the basis of many
plastics (bottles, food packaging, toys, etc).
Fracking itself produced even more ethane,
which naturally drove the price of primary
plastic down.
As the transport industry moves away from
petrol based fuels, oil demand for vehicles is
ordained to decline, but the materials sector is
poised to grow6. Oil and gas companies that
own refineries are repurposing them to skew
toward petrochemicals. These will be used to
produce a variety of products, many of which
will no doubt be plastics.
BP’s 2019 Energy Outlook analysed the
impact in detail. Two different scenarios are

presented below; one of muted policy
response versus the impact that a complete
ban in single use plastics might have in the
demand for oil compared to petrochemicals.

Feedstock diverted from a declining oil
market into petrochemicals sees a world
flooded with cheap raw material for the
production of plastics. In this unfortunate
abundance, recycled feedstock would have a
hard time competing, not just because of its
quality (or the negative perception of it) but
mostly because of price. A successful recycled
plastic market needs more than consumer
demand to drive it forward. It needs amongst
other things, to be financially attractive to
companies and investors alike. What is much
less talked about, because it is more complex
and politically charged than the feel-good
factor of banning plastic straws, is that the
cost of making and using plastic has to
internalise the cost of its end-of-life-and how
soon that end comes. Recycled material might
be made economically attractive if virgin
plastic demand is constrained by design. This
could be achieved through a network of
‘plastic prices’, taxation and regulation, if we
are serious about flattening the demand curve.
Does this triumvirate look familiar?

6

Source: BP’s Energy Outlook 2019 Edition

https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2019.pdf
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Overlapping mosaics, not
command-and-control

The images of vast expanses of land and sea
covered in plastic are still fresh in everyone’s
minds. Even though we have seen positive
changes in consumer behaviour, product
design and regulations, the truth is that in real
terms, we have scarcely begun to grapple with
the systemic challenges of a ‘wicked problem’.

Lists of the worst plastic polluting brands
around the world have been published, as well
as the most common types of discarded
plastic and the countries where they were
found. And there is no denying that all this
bears heavily on companies and investors that
risk serious reputational damage if they are
not proactive in finding either alternative ways
of packaging their products and/or making
sure they recyclable.
This saw the birth of companies that offer
collection and recycling services to others, like
TerraCycle, that promises to deal with all
sorts of waste, including unrecyclable
materials. They promise bespoke solutions to
their clients. The final consumer is given a
dedicated place to dispose of their item that
later will be processed by TerraCycle. Their
offering has been extended in the form of a
company named Loop. In partnership with
major brands and retailers, it can home-
deliver a range of well known products in
reusable packaging. After use, they will be
collected, cleaned, refilled and returned to the
customer.

These are just two of the many different
proposed solutions to the plastics problem.
From additives to allow the plastic to fully
biodegrade, to chemical recycling there are
many companies proposing their own
solution to the plastic waste. But if many of
these are possible to implement in mature
markets, others are not as far reaching.
Things like water sachets that are an
affordable source of drinking water in many
African countries have become a serious
environmental problem that many of us have
never even heard of. The same can be said of
individual product sachets that accumulate all
over South Asia, in communities that cannot
afford to buy full size containers of the same
products. This is an example on how plastic
packaging by itself poses different challenges
to companies in different parts of the world.

We must also acknowledge that not all
mitigation measures will work in real terms,
like the much publicised case of the plastic
straws that were replaced by paper ones that
were too thick to be recycled, or the fact that
the UK’s supermarkets ban on single-use
plastic bags has seen a significant increase in
the sale of “bags for life”, which are thicker and
contain more plastic per weight. If originally it
seemed that removing single-use plastic bags
would result in a “visible” reduction in the
supermarkets’ plastic footprint, that has not
happened, because consumers just switched
from one type of plastic bag to the other, with
studies suggesting that are now an average of
54 bags for life per household8.

https://ownterracycle.com
https://loopstore.com
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Insurance sector behind the curve

Insurers, for instance, are not obviously looking
systematically at plastic pollution. In June 2019 we
reviewed the policy and horizon scanning
documents of all the major re-insurers, which
included many sustainability issues but none on
plastic specifically, though some made reference
to pollution and biodiversity loss, generally. As
insurers are usually the first to talk about such
issues, we conclude that, whether for lack of focus
or perhaps even perceived low business relevance,
there are not yet plastics strategies that cover
whole insurance businesses, from a systemic
viewpoint. It doesn’t feature in the annual WEF
CEO surveys. We did not find any discussions of
insurance issues with regards to recycling and
waste companies following increasing awareness
that the system is highly dysfunctional at local,
national and international levels: however, we
would expect that to change. For example, in the
Surety Bond report, underwriters had pollution
as a ‘neutral’. And in November 2019 the UN
Environment Programme published its first
global insurance industry study on managing the
risks associated with plastic pollution, which
found that “most [insurance companies] had not
taken active steps to include plastic pollution
considerations in their underwriting or
investment policies. Many insurers stated that,
although a few people within the company were
conscious of the risks posed by plastic pollution to
their business, awareness was not widespread in
the business or systematised in any way.” 10.

As expected, global treaty discussions are beset by
problems. The UN Assembly held in Nairobi in
2019 produced a report that was not legally
binding: because of disagreements over definition
(is it a downstream management issue or a
fundamental upstream supply/design issue), US
and Saudi intransigence.

There is a consensus view that international
diplomacy on plastics is somewhere behind where
the Rio Agreement of 1992 is and we are some
years off a Kyoto Protocol-level Agreement, even
though plastic emissions growth has mirrored
C02 and expected to double.

The same can be said when it comes to taxing
virgin plastics and factoring in its end-of-life. It’s
hard to find comprehensive studies on the matter
that put forward precise costings. Nevertheless,
just taking the U.K. as an example, a recent
paper9 published by the Centre of Environmental
Policy at Imperial College London and Veolia.
The case of the proposed plastic packaging tax for
items with less than 30% recycling content was
analysed and the figure of £150 per tonne was
calculated as the value needed for the tax to be set

in order to drive the growth of recycled plastic
content in new products (current estimates set
the deferential between recycled and virgin
plastic at around £500 per tonne - recycled
plastic = £1500 per tonne and virgin plastic =
£1000 per tonne).
And even if the cost was transferred from the
packaging industry and/or retailers to the
consumers it would be a number between 7 to
16p / week per household, which reinforces the
case for such interventions to be made.

Source: Imperial College London - Shaping the circular economy
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Conclusions

There is always the possibility of some “game
changer” suddenly entering the field.
Engineers of the University of Toronto and
Caltech7 have developed a CO2 to ethylene
conversion system that claimed to convert
that original sinner, CO2 , into water and
renewable energy into ethylene, from which
many of the plastics we use are made.

If many of these research ideas will never be
able to be scaled up to industrial levels, the
one that will rewrite history books will
hopefully be around the corner.

Many solutions are at hand already, all with
pros and cons, but nevertheless allowing us to
take the first steps into a world, where better
product design, adequate choice of materials,
improved collection, recycling and end of life
for all plastics.

It is more prudent for Financial Institutions
and Regulators to stay grounded in the
prevailing reality. No one single new solution
to end all plastic pollution will be found in the
immediate future. Instead, there will be a
series of regional interconnected systems
where certain practices prevail before some
predominate.

Right now, the circular economy for plastics
is looking more like a roundabout where most
items take the first or second exits and fall off
the loop.

Ultimately, it won’t be just tighter regulations,
taxation, media exposure or consumer
demand that will drive all changes. Innovation
won’t happen without investment and
investment won’t happen if there isn’t profit in
the value chain.

More than most industries, profitability and
effectiveness will depend not on the innate
qualities of ‘solutions’, be they bioplastics or
next-gen incineration, but the system they sit
in and how second-order effects, namely
‘plastic leakage’, are mitigated. Indeed, this is
the systems logic that underpins circular
economy thinking.

Given the unpredictability of the picture we
have painted, easy prescriptions for investors
or insurers are not at hand. What we know for
sure is that plastic production, use, recycling
and disposal have to be priced better, and
together, throughout the lifecycle. I
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