Decarbonization of the _
plastic packaging sector

Since the 1950s, the world has produced
over 9 billion tons (bt) of plastics. In
2019, the global production of this
material amounted to 460 million tons
(mt) which contributed to 3.4% of the
world’s greenhouse gas emissions. Of
these plastics, around 36% are used
in packaging. Currently, the majority of
plastics used for packaging applications
are made from fossil-based raw materials,
therefore consuming non-renewable
resources and releasing fossil carbon in
the atmosphere.

Bio-based compostable and
biodegradable plastics can provide
an important recycling alternative,
in particular for those packaging
applications in contact with food.
Furthermore, by maximising the
recovery of organic matter, compostable
packaging increases the development
of sustainable systems for the collection
and treatment of biowaste. This in turn
allows to (i) increase diversion from
incineration and landfill of food waste,
thus reducing greenhouse gas emissions
and (ii) obtain high quality compost, thus
reducing the risk of microplastic release
in the environment.



— Catia Bastioli,

of Novamont’s total revenues
(426 million euros) were
generated by circular products
& activities, in 2022.

284 «t

of CO5¢, Was the approximate
equivalent of the decarbonization
potential of the 2022 volumes of
bioplastics

29 ki

CO5¢q saved between

2009 and 2022 by using
Novamont’s Mater-Bi bags in
Unicoop Firenze’s stores.




is an Italian company B Corp certified leader in
the production of biodegradable and compostable bioplastics
from renewable resources. Its bioplastics optimize the
management of organic waste by avoiding microplastics,
reducing environmental impacts and increasing the circularity
of economic systems. Novamont’s bio-based plastics are used
in applications designed to be in contact with organic content
such as, among others, food packaging.

With sustainability at its core, Novamont adopts a circular
bioeconomy model aiming at reducing waste, increasing the
efficient use of resources and helping to conserve the quality
of the environment. Its efforts are spent on regenerating local
areas and revitalizing industrial sites that are decommissioned,
thus creating socially, economically and environmentally
positive impacts for its value chain.

By establishing partnerships with stakeholders along the value
chain, Novamont fosters innovation and builds markets from
scratch, developing materials that are designed to increase
the sustainability of end products and ultimate soil and water
preservation and regeneration.
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Implementing a circular bioeconomy
model based on efficient use
of renewable resources and on
territorial regeneration contributes to
decarbonizing the economy.
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Partnerships for sustainable
development are essential to
speed up the transition towards
more sustainable consumption and
production patterns.
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PLASTIC PACKAGING SECTOR DECARBONIZATION
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The production of innovative bio-
based plastic materials generates
significant greenhouse gas and CO»
emissions savings as compared to
fossil-based plastic materials.
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Integration of circular bioeconomy
into concrete policy measures
beyond granting subsidies is needed
to help innovative technology to
grow to scale and address current
regulatory bottlenecks.
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https://www.novamont.com/eng/

plementing a circular bioeconomy model based on
fficient use of renewable resources & on territorial
regeneration contributes to decarbonizing the economy

Novamont promotes a circular bioeconomy model, which looks at bioeconomy as a factor in territorial regeneration, based on

three main pillars:
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Regeneration of
decommissioned industrial
sites

Biorefineries are built in disused or
no longer competitive production
sites and regenerated through
world-first technologies. This
enables Novamont to generate
positive effects on employment
and local economies in exisiting
communities, while protecting virgin
areas from land take and reducing
CO, emissions. Reductions come
from construction as well as from
the increase of energy efficiency of
existing plants and use of process
by-products.

P P
=)
e NP
P NS gy
LS
N

Sustainable integrated
agricultural value chain

Agricultural value chains, integrated
in local areas, are based on
sustainable practices respecting
biodiversity as well as aquatic and
terrestrial ecosystems. Novamont
purchases raw materials that have
lower greenhouse gas emissions
throughout their life cycle or that
are carbon neutral according to PAS
2060. In 2022, about 10,957 tons
COg¢q from the value chain were
offset via voluntary carbon offset
credits recognized under the PAS
2060 standard for carbon neutrality.

Products as solutions

Novamont’'s products are designed
to solve specific problems closely
related to water and soil quality.
Specifically, products are conceived
to close the carbon cycle and ensure
that no persistent substances
accumulate in compost, treated
water, sludge, and soil. Products
are also designed to be reused and
recycled, therefore prolonging the
storage of biogenic carbon.

The circular bioeconomy model of Novamont is fully aligned with the circular economy goals and national bioeconomy strategies
aiming at using renewable resources produced in a sustainable way while contributing to the decarbonization of the economy.

Developing a tool to calculate the contribution to circular economy

Novamont developed a metric to measure the company’s
contribution to the circular bioeconomy: the regenerative

turnover. This indicator is calculated by multiplying the actual
turnover by the Circular Flow Index (ICF), which is the amount
of flows of green material and energy that are generated by
renewable sources, recycling, or using regenerative solutions.
Incoming circular flows are recycled or renewable raw
materials and energy, while waste sent for recycling, recovery
or regeneration, recovered end products that are certified
compostable and biodegradable in soil are outgoing circular
flows. Linear flows are all non-regenerative flows, such as energy
from fossil fuels, non-renewable raw materials and waste sent
to landfills. The greater the ICF, the better a company’s capacity

to regenerate revenue from its circular products or activities. In
2022 Novamont’s ICF was equal to 0,71 (within a scale that

ranges from O to 1).
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Demonstrating economic viability

In 2020, Novamont committed to a minimum threshold for revenues generated by circular products and activities (‘regenerative

revenues’) of above 50%.
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e production of innovative bio-based plastic
aterials generated significant GHG & CO-> emissions
savings as compared to fossil-based plastic materials

Novamont’'s main product is Mater-Bi, an innovative family
of biodegradable and compostable bioplastics made from
renewable resources that are used for different applications,
among which is packaging. A building block for the production
of Novamont’s bioplastics is 1.4 bio-butanediol (1,4 bio-BDO),
which is produced directly from sugars through fermentation
and has less than half the carbon footprint of conventional
BDO produced from fossil fuels.

Since the beginning of Novamont's operations, five
different generations of Mater-Bi have been developed and
industrialized. Each Mater-Bi generation has achieved a
significant reduction of associated greenhouse gas emissions,
thanks to the substitution of fossil-based with bio-based
monomers, the increased integration of the supply chain, and
the adoption of cogeneration and trigeneration plants, as well
as the use of biomethane from exhausted cells, with a view to
maximizing energy efficiency.
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With its 4th generation of Mater-Bi, Novamont achieved about a 40% reduction of greenhouse gas emissions as compared
to its 18t generation product. This decarbonization result was obtained thanks to the implementation of Novamont’s circular
bioeconomy model.

As compared to primary compostable plastic materials but manufactured from fossil resources, the estimation of
decarbonization potential associated with the 2022 volumes of Mater-Bi primary bioplastic and Origo-Bi primary biopolymer

was equal to approximately 284,000 tons COg¢.

The high environmental performance of Novamont’s primary bio-based plastic materials is mainly due to highly integrated
processes able to recover energy and high value products, powered by energy self-produced by high co-generation plants’
efficiency and employing 100% renewable electricity purchased from renewable wind sources. On top of this, the use of
renewable monomers characterized by a better performance than fossil-based equivalent significantly contributes to lowering
the environmental impact of Novamont bio-based plastics.




artnerships for sustainable development are
ssential to speed up the transition towards more
sustainable consumption & production patterns

Unicoop Firenze, an Italian consumers’ co-operative, was the
first large-scale retail operator in Italy to replace traditional
plastic takeaway bags with biodegradable and compostable
ones in Mater-Bi, as well as the first Italian retailer to have
introduced bioplastic bags and gloves for the fruit and
vegetable departmentinits 103 stores. Furthermore, in 2017
Unicoop Firenze confirmed its commitment to environmental
sustainability by adopting solutions created with fourth-
generation Mater-Bi characterized by an even higher content
of renewable raw materials (i.e. >50%) expressed as biogenic
carbon/total carbon x 100.

In 13 years, from 2009 to 2022, thanks to the use of takeaway
bags and bags for fruit and vegetables made of Mater-Bi
instead of traditional plastic bags, Unicoop Firenze was able
to avoid the emissions of about 25 kilotons COzeql.

As a result of this partnership, Unicoop Firenze has been able
to leverage an industrial innovation, Novamont’s compostable
materials, intimes that were well ahead other large-scale retail
brands. This precious collaboration with Novamont is a real-
life example that partnerships for sustainable development
have a pivotal role in accelerating the transition towards more
sustainable consumption and production patterns.

1 Estimated greenhouse gas emissions savings were determined as the difference between the emissions of traditional bags, considering the material
production and end-of-life phases, and the corresponding emissions of Mater-Bi bags. From 2009 to 2017 traditional bags were made of not compostable
fossil plastic, whereas from 2017 to 2022 they were made of compostable bioplastic representative of the Italian market.

Mater-Bi bio-based and compostable plastics are conceived to
encourage a proper separate collection of food waste, because
they share the same biodegradability of the organic materials
they contain. Assuming to increase the separate collection
of food waste of just 0.2 kg per bag, the net greenhouse gas
saving that would result equals to 350 grams CO5¢q, Which
is about 30 times higher compared to the greenhouse gas
emissions “Cradle to grave” of one fruit and vegetable bag.

The second use of bio-based and compostable bags is a
consolidated practice in Italy. Thanks to the integration of new
materials, and collection and treatment technologies, Italy is
the European country with the most efficient organic fraction
management system. On its part, Novamont has promoted
many multistakeholder projects aiming at increasing awareness
and virtuous behaviors among citizens, municipalities as well
as value chain actors about a proper food waste collection
and management.






