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Whitepaper
Fiber-based packaging.
A strong alternative in the packaging mix.
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Littered oceans shape the perception
of plastic packaging.

Pictures of sea turtles dying from plastic
waste are symbolic of a global problem:
plastic waste that enters the environment
unchecked, pollutes beaches and threatens
not only marine life but also us humans
as it enters the food chain as microplastics.
In recent reports, the United Nations esti-
mates that around 11 million tons of plastic
waste end up in the oceans every year.
By 2040, this figure is expected to rise to

23 to 37 tons per year.
(Source: unep.org)

There are many reasons for this threate-
ning scenario. Several regions of the world
lack waste management and recycling
systems. And even where they do exist,

a large proportion of plastic waste is not
recycled because separating the different

types of plastic is either technically too
complex or unprofitable.

- In Europe, Japan and the USA, marine
pollution is the number one perceived
environmental problem, while in parts
of Asia and Latin America, air and water
pollution are perceived more strongly.

- New regulations on the sustainability of
packaging are currently being developed
worldwide - from recycling quotas to
legally stipulated proportions of recycled
materials. The tightening of legislation
is not a regional phenomenon, but
a global trend with different focuses.

(Source: McKinsey)
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Increasing skepticism towards plastic packaging
in emerging countries such as India.

The pressure to make packaging more sus-
tainable is also increasing in fast-growing
emerging markets such as India. Politicians
and consumers are demanding more alter-
natives to plastic — a trend that is opening
up new opportunities and innovation

- The share of industrial jobs in gross
domestic product (GDP) will increase.
Per capita income is expected to rise
from under 3,000 euro to around
20,000 euro by 2047. This will also
increase the demand for quality
products in sustainable, high-quality
packaging.

possibilities for packaging manufacturers
in the area of fiber-based solutions.

- India is already struggling with massive
plastic waste problems. Politicians are
therefore actively promoting the use of
paper-based packaging, while environ-
mental awareness among the population
is constantly growing.

- The Indian market is experiencing sus-
tained economic growth of six to seven
percent per year — with a significant
increase in quality.

(Source: Expert interview with Stefan Halusa,
Director General of the Indian Chamber of
Commerce, 2024)
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Fiber-based packaging:
Material for a sustainable future.

Fiber-based packaging vs. plastic
packaging - the facts

A key concern is the reduction of the large
amounts of packaging waste, particularly
plastic bottles and microplastics, that end
up in the oceans.

- According to Eurostat, it is estimated

and ends up in the oceans - at least 8
million tons per year.

(Source: Pro Carton)

High recycling rate, small carbon footprint
Folding carton manufacturers and packaging

that up to 4.6 million tons of plastic and
3.3 million tons of paper and cardboard
end up in landfills every year.

- Plastic packaging ends up in landfill or

in the environment much more frequently.
Paper and cardboard perform better
here because they can be recycled more
efficiently.

- According to the European Environment
Agency (EEA), 82 percent of the waste
collected in Europe is made of plastic,
but only 2 percent is made of paper

or cardboard. Once released into the
environment, paper packaging can

be broken down within months, where-

as this can take centuries for plastics.

- The Ellen MacArthur Foundation estimates
that up to 32 percent of plastic packaging
(mainly beverage bottles) worldwide
bypasses the waste management system

printers can make an active contribution
to solving the problem by increasing their
use of fiber-based packaging made of paper
and cardboard. After all, fiber-based
materials have long been more than just
an ecological alternative to plastic: They
are a future-proof, economical packaging
material - with a strong tailwind from EU
legislation and growing acceptance among
consumers worldwide.

The advantages of folding cartons over
plastic packaging, paper and cardboard
packaging already achieve a recycling
rate of over 80 percent in Europe. They can
be reused several times and are biodegrad-
able. In addition, they are predominantly
made from renewable raw materials such
as wood from certified forestry.

The CO, footprint of fiber-based packaging
is therefore significantly smaller than that
of plastic packaging. In addition, fiber-based
folding cartons are extremely versatile pack-
aging. It can be flexibly adapted to a wide
range of logistical requirements and future
legal requirements. All this makes the
folding carton a safer and more sustainable
choice in the long term.
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PPWR: EU strategy to prevent
packaging waste.

With the Packaging &
Packaging Waste Regulation
(PPWR), the European Union
is systematically tackling
the environmental impact
of packaging waste, par-
ticularly plastic waste: The
EU regulation, which was
adopted in 2024, aims to
significantly reduce waste
volumes and considerably
expand recycling rates. The
goal is to reduce packaging
waste in the European Union
by at least 15 percent by
2040 compared to 2018.

The central requirements of the PPWR

include:

- Packaging should be designed to be
recyclable in future.

- The use of recyclates will gradually be
increased on a mandatory basis.

- Certain single-use plastic packaging will
be banned as of 2030.

- Reduction to the essentials — the empty
space of packaging may not exceed 50
percent.

- Companies must provide evidence of
compliance with the PPWR.

(Source: bp Consultants)

All EU member states must implement
an extended producer responsibility (EPR)
system by 2025. This means that manufac-
turers are responsible for the entire life
cycle of their packaging — from collection
to recycling and reuse. The following
requirements apply to the most
commonly used materials:
- Plastic packaging: Recycling rate of
50 percent by 2025, 55 percent by 2030.
- Paper and cardboard packaging:
Recycling rate of 75 percent by 2025,
85 percent by 2030.

Deposit systems are to be introduced for
certain packaging as of 2029 to increase
the collection rate. At least 90 percent of
packaging is to be returned to the cycle.

(Source: optimumgroup)

The PPWR is the central European roadmap
for restructuring the packaging market.
With uniform standards for all member
states, it will fundamentally change the
market.

Specific reduction targets, the elimination
of unnecessary packaging and the use of
reusable packaging will reduce packaging
waste.

The increased use of recycled plastics
creates new circular products and represents
a challenge for the plastics industry. Users
are switching to innovative fiberbased mate-
rials with established disposal structures.

(Source: bp Consultants)
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The environmental benefits of fiber-based
packaging speak for themselves.

Fiber-based packaging offers tangible
benefits to meet the growing sustainability
demands of brands, consumers and
legislators. They support manufacturers of
fast-moving consumer goods (FMCG)

in achieving their sustainability goals across

different packaging formats.

- Paper and cardboard packaging achieves
a recycling rate of 84 percent (Eurostat,
2018). By comparison, plastic packaging
only achieves 40 percent, glass 76 percent
and metal 81 percent.

- Around 80 percent of fiber-based pack-
aging is returned to the cycle. The figure
is slightly lower for food packaging.

- Recycling capacities for fiber-based pack-
aging are being continuously expanded.
Modern facilities can also separate and
process composite materials. This further
improves the collection and sorting of
packaging paper and cardboard.

- Growing political and social pressure
is encouraging substitution with fiber-
based alternatives — both for rigid pack-
aging (bottles, food packaging) and
flexible solutions (bags, pouches). This
could increase the market volume of

paper-based packaging by five to ten
percent.

- Germany is Europe's largest consumer of
paper packaging and leads the European
comparison with a recycling rate of
85 percent — thanks to a highly developed
system based on highly granular
separation at source.

- There are major differences in collection
and recycling efficiency across Europe.
This is mainly due to the different collec-
tion systems. Germany and France, for
example, achieve the highest collection
rates at 94 percent and 90 percent
respectively, and at the same time the
best recycling rates in relation to waste
generation at 85 percent and 79 percent.

(Source: 4evergreen)

Tailwind for fiber-based packaging

The PPWR opens up clear opportunities

for packaging made from fiber-based
materials: recycling and collection systems
for paper and cardboard have long been
established and function reliably. The
recycling of plastic packaging, on the other
hand, is still complex and costly. There

is therefore much to suggest that branded
goods and packaging manufacturers

should increasingly rely on paper and card-
board - because this proven cycle is the
easiest and most efficient way to meet the
new legal requirements.
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Material cycle of paper and
cardboard - established and efficient.

The paper and cardboard cycle is one

of the best functioning material flows

in Europe — with a high proportion of

renewable raw materials and efficient
recycling.

- The European paper industry uses 86
percent renewable raw materials — of
which around 46 percent are recycled
fibers and 40 percent virgin fibers.

A further 14 percent consists of non-
fiber materials.

- 90 percent of the wood used comes
from the EU, 60 percent from certified
sustainably managed forests.

- Carton board is largely based on the
renewable raw material wood. Around
a third is made from recycled fibers.
This extends the useful life and increases
the value of the raw material.

By comparison, more than 90 percent of

plastics are based on non-renewable fossil

raw materials such as oil and gas. Even if
the recycling rate of 55 percent required
by the European Commission for plastic
packaging is achieved, plastic remains
significantly less recyclable than paper or
cardboard. This is because while plastic
recycling is complex, expensive and
associated with a loss of quality, paper
and cardboard packaging is already being
recycled efficiently today.

(Source: Pro Carton)

Pro Carton, the European association of
carton board and folding carton man-
ufacturers, surveyed around one hundred
decision-makers at brand owners and retail
groups on the topic of packaging in 2017.
In the survey, 96 percent of participants
stated that sustainable packaging is
important for their business success. The
majority considered folding cartons to be
the most sustainable packaging solution
for the following reasons:

- They can be made from renewable (and
PEFC/FSC certified) forest resources.

- They can be widely collected and recycled
multiple times.

- They usually contain a high proportion
of recycled materials.

- They are lightweight, offer product
protection and low (transportation)
costs.

- They are biodegradable and climate-
neutral even if they are incinerated to
generate energy.

- Folding cartons are considered the most
versatile form of primary packaging that
can be adapted to increasingly diverse
and complex distribution channels.

Compared to this, plastics are considered
difficult to recycle, they consume non-
renewable resources and can contain
chemicals that are harmful to health.

(Source: Pro Carton)
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The CO, footprint of carton board and paper
1s significantly smaller than that of plastic

Carton board is one of the most climate-

friendly packaging materials. The indus-

try is continuously working to reduce its

CO, emissions - with measurable success:

- Since 2018, the carton board industry
has been able to reduce its CO, footprint
by 24 percent

- The average CO, equivalent (CO,e)
footprint of carton board over its entire
life cycle (cradle to grave) is just 249
kilogram CO,e per ton of carton board.

- From the raw material to the mill gate
(cradle-to-gate), the CO,e footprint is
only 148 kilogram CO,e per ton.

- Calculated over the entire life cycle,
1,626 kilogram CO,e per ton of carton
board are bound in greenhouse
gases — the majority of this in the forests
from which the fibers originate.

- 96 percent of CO, is absorbed through
the natural cycle: Forests absorb CO,
from the atmosphere as they grow and
provide wood, which is used both as
a raw material for fiber and as a source
of bioenergy.

The carbon balance was drawn up by
the Research Institutes of Sweden (RISE)
and verified by the Institute for Energy
and Environmental Research (ifeu) in
Heidelberg.

(Source: Pro Carton)

Paper has a significantly smaller ecological
footprint per kilogram of material than
plastic. This is particularly evident in CO,
emissions over the entire life cycle.

- Depending on waste recycling, polyeth-

ylene generates between 2.2 and 3.1

kilograms of CO, per kilogram of product.

For paper, this value is between
0.42 and 0.8 percent.

- Many manufacturers of packaging paper

and carton board based in Scandinavia
operate integrated production facili-
ties — from sustainable forestry to the fin-

ished packagingmaterial. Asignificantpro-

portion of the energy required in paper
and cardboard production is covered by
renewable energies — including biogenic
residues such as waste wood. “In other
words: predominantly from renewable

raw materials,” says Ifeu expert Benedikt
Kauertz. The forests are reforested and
managed sustainably.

- According to the Swedish forestry

company Sveaskog, the annual growth
in Swedish forests in 2019 was around 1
20 million cubic meters of wood — while
only around 90 million cubic meters
were used.

(Source: Handelsblatt)

Sustainable forestry as the basis for

fiber-based packaging

A sustainable source of raw materials is

the basis for environmentally friendly

paper and cardboard packaging. The

Forest Stewardship Council (FSC) sets

globally recognized standards for the

sustainable management of forests.

- Forest management through uniform
standards.

- In the long term, at least 30 percent of
all managed forests worldwide are to be
placed under sustainable use.

- In addition, the FSC is establishing a
system to avoid controversial wood

sources (Controlled Wood Standards),
which is to be integrated into the
purchasing guidelines of retailers
and public clients.

(Source: Wikipedia)

Cartonboard Life Cycle

Sustainable Cartonboard Production g 1=
Forest Management

procarton.com/wp-content/uploads/2022/03/
PC-Cartonboard-Life-Cycle-English.jpg
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Bioplastics — a sustainable alternative to

paper and cardboard?

Bioplastics are often described as a sustain-
able alternative to conventional plastics,
such as corn or sugar cane. However, their
ecological benefits are limited.

- The term “renewable” in relation to bio-
plastics is misleading. Bioplastics also
consume soil, water, fertilizer and often
pesticides - and are in direct competition
with food production.

- According to Greenpeace expert Viola
Wohlgemuth, bioplastics are not a
solution to the packaging problem. There

is no standardized definition, and the eco-

logical balance depends on many factors:
Raw material origin, transportation,
processing and any material composites.
- In addition, bioplastics are mostly used
for disposable packaging and can hardly
be meaningfully integrated into a
functioning circular economy.

(Source: Handelsblatt)
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