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About Canopy

Canopy is a not-for-profit environmental organization
dedicated to protecting forests, species and climate. Canopy
has collaborated with more than 750 companies to develop
innovative solutions and make their supply chains more
sustainable to help protect our world’s remaining Ancient and
Endangered Forests. Canopy’s brand partners include H&M,
Penguin Random House, Scholastic, Stella McCartney, Target,
TC Transcontinental, The Globe and Mail, The Guardian
Media Group, UNIQLO/Fast Retailing, Zara/Inditex and many

other well-known brands and giants in their sectors.

Canopy's forest conservation work focuses on the influential
relationship between large corporate purchasers and the
mills that supply them with pulp, print grade paper, paper
packaging and Man Made Cellulosic Fibres (MMCEF). In
helping major purchasers develop and implement forest
conservation policies we leverage forest protection in key
regions, improve forestry practices and develop the market
that draws Next Generation alternatives into production.

Canopy is funded by philanthropic foundations and individual
donors who share our passion for the planet.
www.canopyplanet.org
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66 The health of ecosystems on which we and all other species
depend is deteriorating more rapidly than ever. We are eroding the very
foundations of our economies, livelihoods, food security, health and
quality of life worldwide.

Through ‘transformative change,’ nature can still be conserved, restored
and used sustainably — this is also key to meeting most other global

goals. By transformative change, we mean a fundamental, system-wide
reorganization across technological, economic and social factors, including

paradigms, goals and values.”

— Sir Robert Watson, Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services
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Next Generation
Action Plan
Executive Summary

THE WORLD'S SCIENTISTS HAVE DELIVERED A SOBERING
CHALLENGE TO HUMANITY. IF WE ARE TO PREVENT RUNAWAY
CLIMATE CHANGE, WE HAVE ONLY 10 YEARS LEFT TO
TRANSFORM OUR METHODS OF PRODUCTION AND THE

WAY WE CONSUME RESOURCES IN ORDER TO KEEP GLOBAL
TEMPERATURES BELOW AN INCREASE OF 1.5°C.

A large part of the solution is to move more rapidly away from our reliance
on fossil fuels. However, according to a landmark United Nations report
released in May 2019, in order to support a reduction in greenhouse

gas emissions, it is equally important to maintain and restore the world’s
forests. Healthy forests are projected to be one-third of the solution to the
emerging climate and biodiversity crisis, and yet today forests continue

to be cleared at a rate that far exceeds their ability to regenerate and
maintain their life-support functions.

In 2018 Canopy mapped a large subset of the world's forests, referred to
as Ancient and Endangered Forests', that are priorities for conservation
because of their high carbon values and value for species habitat. Some
of these forests are original (i.e. Ancient), that have never been industrially
logged. Others are forests that have been logged and replanted for
industrial fibre in areas with high carbon soils and/or in endangered
species habitat. Recognizing their critical importance for climate stability
and biodiversity, and our focus for over twenty years, has been to maintain
the ecological integrity of Ancient forests and restore priority areas of
Endangered forests that have been degraded.

THE NEXT GENERATION ACTION PLAN
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A PLAN FOR SAVING FORESTS AND CLIMATE

DURING THE COURSE OF RESEARCHING
THIS REPORT, WE HAVE CONCLUDED THAT
SHIFTS TOWARD CIRCULAR ECONOMY
PRODUCTION ARE NOT ONLY ABSOLUTELY
NECESSARY, BUT ALSO ACHIEVABLE.

Supply-side shifts to the responsible production
of pulp will require the utilization of existing
agricultural and textile waste streams as the raw
resource inputs — and the growing of new forests
for wood on truly sustainable sites (i.e., not on
high-carbon peat soils or in prime species habitat).
Clean technology to utilize these materials is
already starting to emerge into the market via
alternative fibre pulp mills that use far less water,
chemicals and energy than conventional wood
pulp production. Given the uncertainty about
future wood supply, diversifying the fibre basket
for pulp is a salient business proposition as well as
an environmental strategy.

Making changes to the consumption patterns on
the demand side of the supply chain is equally
achievable. Measures to reduce the use of
primary raw materials have high-quality ecological
outcomes. Brands and retailers have the capability
to influence and choose the materials that go into
their goods. They also have the ability to innovate
systems to reuse, reduce use and extend the
lifespan of materials and products they use and

sell. These purchasing and design decisions are
critical to taking pressure off forests. Cost savings
also flow from reduction initiatives. Reusing
shipping boxes, shipping lighter-weight packaging
and capturing an additional round of value from
second-hand or rental clothing are choices that
are gaining traction as business decisions that also
serve environmental objectives.

Canopy is dedicated to finding solutions at the
scale at which the problems occur and in the
timeframe that the best available science directs us
to act. Our Next Generation Action Plan outlines

a combination of common-sense approaches,
groundbreaking endeavours and technological
innovation. We recognize that a sector-wide
transformation to responsible production is a
climate and biodiversity imperative that both sides
of the supply chain must embrace, and Canopy is
eager to catalyze support for this shift.

By working together strategically, investors,
innovative technology ventures, pulp producers,
paper/packaging/viscose manufacturers,
governments and corporate buyers of wood pulp-
derived products can make this vision a reality

by 2030. Policies and investments that drive this
forward are consequential to both a stable planet
and a stable economy.

Forests, including their soils, are the largest and most effective
terrestrial carbon storehouses. Original forests (primary, old-
growth or ancient forests), in particular, are 40 times more
effective at sequestering CO,e/hectare than plantation forests
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Next Generation
Action Plan...

CONTRIBUTES TO ACHIEVING THE GOAL OF PRESERVING
NATURE AT THE SCALE NEEDED TO SUPPORT LIFE ON EARTH.
IT PRESENTS AN AMBITIOUS BUT ACHIEVABLE SCENARIO TO
REDUCE, BY 50%, THE AMOUNT OF FOREST FIBRE GOING INTO
THE MANUFACTURING OF PULP FOR PAPER AND PACKAGING
AND TO PRODUCE VISCOSE FABRICS, SUCH AS RAYON,

FOR CLOTHING.

It proposes to transform the global wood pulp commodity sector and

its supply chain at precisely the scope and scale of its current impact on
forests. The gravity of the challenges we face today warrant nothing less
than bold ambition; there is no point in embarking on cosmetic changes
at this time in history. It will require ingenuity, determination and good will
—and new infrastructure and investment. The investment needed is not

inconsiderable, but it pales in comparison to the cost of inaction.

A forest is much more than the sum of its trees. Forests, including
the soils they create and are anchored in, are massive carbon
sinks. They provide homes to thousands of species, regulate

the climate and act as rainfall generators, to name just a few
ecological benefits of forests. Less than 20% of the world'’s original
forests remain in tracts large enough to sustain their full range of
ecosystem services®.

THE NEXT GENERATION ACTION PLAN




SURVIVAL — A PULP THRILLER A PLAN FOR SAVING FORESTS AND CLIMATE

The Next Generation
Action Plan

THE CONCLUSIONS IN THIS REPORT ARE BASED ON RESEARCH
EVALUATING THE PROPORTION OF PULP THAT IS CURRENTLY MADE
FROM WOOD FROM HIGH CONSERVATION AND HIGH CARBON VALUE
FORESTS AND THEN ESTABLISHING:

* The number of tonnes of forest fibre that can be reduced by replacing

wood fibre with alternative fibres and recycled fibres

* The number of tonnes of forest fibre that can be reduced by simply
extending a forest product’s lifespan

* The number of tonnes of forest fibre that can be reduced through better design
and logistics systems that reduce the use of wood-based products overall

* The number of tonnes of new, sustainably planted forest pulp that need
to replace pulp that currently comes from plantations established in prime

species habitat and/or critically important carbon-rich soils

e The investment required, globally, to build new mills and/or retrofit existing
mills to utilize alternative fibres

Of the 413 million tonnes of pulp for paper produced globally,
nearly half (184 million tonnes) comes from virgin wood fibre.

Approximately half of that (92 million tonnes) comes from
Ancient and Endangered Forests.

Of the 6.5 million tonnes of viscose pulp produced annually,

approximately half (3.3 million tonnes) comes from Ancient
and Endangered Forests, such as the carbon-rich peatlands of
Indonesia and old-growth boreal forests of Canada.

¢ canespy



The Next Generation

Action Plan...

SCENARIO PROPOSES TO ELIMINATE 70% OF THE PULP FIBRES COMING
FROM ORIGINAL FORESTS (l.E., NEVER-BEFORE LOGGED) AND 30% OF
THE PULP FIBRES FROM PLANTATIONS THAT ENDANGER RICH CARBON
STORES AND PRIME HABITAT. TO DO SO WILL REQUIRE:

agricultural fibre
pulp mills*

;

S
7

107

recycled paper
pulp® mills

THE INVESTMENT REQUIRED
OVER A 10-YEAR PERIOD will
be $64.8 billion® to build the
mills and approximately $4.2
billion® to plant new plantations,
for a total of $69 billion.

;

0°)

17

recycled cotton
garment and/or

microbial-cellulose

dissolving pulp
mills

7.5

million hectares® of
new forests planted on
lands NOT prioritized
for food production,
habitat maintenance and
restoration or carbon
storage’

16.65

million tonnes
of consumption
reduction through
reuse and
material-efficient
design

$4.2 BILLION to plant 7.5 million hectares of trees for forestry purposes

$21.4 BILLION
for recycled
pulp and
paper mills

l

- 169 -

BLLION

$40 BILLION
for agricultural
fibre pulp for
paper mills

$3.4 BILLION for recycled cotton and mlcroblal—cellulose dissolving pulp for viscose mills

TO PUT THIS 10-YEAR, $69 BILLION PRICE TAG INTO PERSPECTIVE, the maker of
Botox sold for $63 billion in 2018. More pertinently, in 2018, $140 billion in investment
from private, public and development finance institution (DFI) sources was committed

to infrastructure development in 41 low- and middle-income countries™.

THE NEXT GENERATION ACTION PLAN
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:

Foundational Understandings for this Report

WHAT ARE NEXT GENERATION SOLUTIONS?

Canopy defines Next Generation (Next-Gen) Solutions as the designs,
systems and technologies that enable us to achieve protection,
including restoration, of 30% of the world’s forests by 2030 and

50% of the world’s forests by 2050. These solutions enable a radical
reduction in the use of raw resources, optimize the efficient use of
materials, lead to better product reuse, and shift the use of
conventional high-impact fibre sources to alternative, less damaging
fibre sources or regenerative feedstocks for manufacturing pulp for
paper and viscose fabric goods.

Key to Next Generation Solutions is not just their ingenuity but the
capability of scaling them to solve the problems we face at the scale at
which the problems occur. That is when they truly become solutions.

50%: NATURE NEEDS HALF' — There are functionality thresholds
that nature needs to be above to maintain the essential services

that make the world, literally, livable. Natural ecosystems

provide climate stability, oxygen production, fresh water, habitat

for species and soil nutrients for seeds, breathable air, just enough rain
for farming and myriad other functions that have taken 4.5 billion years
to evolve.

33%: ONE-THIRD OF THE CLIMATE SOLUTION IS FORESTS -
One-third of our climate destabilization crisis will be resolved by
protecting existing forests'?, restoring degraded forests in priority
landscapes, planting new forests and practising good forest
management where logging is ecologically defensible. When forests
are protected, so too are the species (including humans) that depend
on them.

canspy



Context for This Action Plan

THERE IS OVERWHELMING SCIENTIFIC CONSENSUS THAT WE HAVE
FEWER THAN 10 YEARS TO REDUCE THE WORLD’S CARBON EMISSIONS
TO STABILIZE OUR CLIMATE AT A 1.5°C INCREASE™. Protecting forests
has been identified as the most economical and fastest way to reduce
emissions and to continue sequestering carbon. Planting new forests has
been identified as critical to absorbing the over-burden of carbon currently
in the atmosphere™. Original forests (primary, old-growth or ancient forests),
in particular, are documented to be 40 times more effective at sequestering
CO2e/hectare than plantation forests'.

ACTUAL

Emissions
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W ... reduced by
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A PLAN FOR SAVING FORESTS AND CLIMATE

Canopy has identified and mapped a large subset

of the world's forests, referred to as Ancient

and Endangered Forests, that are priorities for
conservation because of their carbon values and
values for species habitat. For 20 years, we have
worked with many hundreds of businesses that use
pulp and paper and viscose forest products to help
them eliminate Ancient and Endangered Forests from
their supply chain. We have witnessed how focused
market demand from major corporate customers
can leverage mills to produce environmentally
preferable paper and viscose products. We have also
seen the bottleneck that occurs when demand for
better products meets the barrier of a conventional
production mindset that assumes that commodity
pulp must be wood product.

To systematically address the stress on high-
carbon and biodiverse forests, we began searching
for leading Next Generation Solutions ventures.
Disruptive technologies that turn alternatives to
wood fibres into commercial-grade pulp need

to be leveraged into the market. Corporate
customers are ready to use environmentally

preferable pulp products for paper and viscose.
The technologies to make pulp from fibre
alternatives emerging into commercial-scale
production. Citizens around the world are
concurrently demanding that the linear approach —
from resource extraction through the marketplace
and onward to the landfill - has to change. A
convergence point has arrived.

Three billion trees go into making packaging every
year."® It can be daunting to consider instigating
such a huge shift. The pathway we have laid out in
these pages tackles the problem from its two (linear)
ends: how to marshal investment to unlock the funds
needed for construction of the alternative fibre mills
and how to reduce demand so that the amount of
alternatives needed is achievable.

These chapters do not present an inflexible plan.
They provide an illustration of how the scope
and scale of transition can be achieved — with
infrastructure built in multiple countries and
utilizing a variety of technologies, feedstocks and
strategies — between 2020 and 2030.

150MILLION trees = viscose

canapy



PAPER FACTS:

* There are 413 million tonnes of paper produced each year:

* 432 million tonnes of pulp is required to make this much paper
o 235 million tonnes (54.4%)" is recycled paper pulp
o 184 million tonnes (42.6%)'® is wood pulp

o 12.9 million tonnes' (3%) made with agricultural fibres such as
wheat straw, bagasse and bamboo

CELLULOSIC (VISCOSE) TEXTILE FACTS:

¢ 6.5 million tonnes? of viscose textiles, made from trees were
produced in 2019:

* Approximately 150 million trees are cut each year to feed the
world’s viscose product mills?’

* On average 2.5 - 3 tonnes of trees to make 1 tonne of rayon

>

3 tonnes of wood
makes 1 tonne of
dissolving pulp

THE NEXT GENERATION ACTION PLAN | 1
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Y {INE WHAT NEEDS TO BE DONE

Chapter 1: The Pathway Outlined

WE HAVE A PROBLEM. WHAT ARE WE GOING TO DO ABOUT IT?

In this report, we outline how retooling the industrial systems for pulp and paper production
can contribute significantly to protecting 50% of the world’s forests to advance global climate
and biodiversity targets. We posit — in pragmatic terms — a pathway for mills that produce pulp
for paper, packaging and viscose fabrics to stop using Ancient and Endangered Forest? fibre.
These are the forests that are critical to stabilizing the climate and safeguarding biodiversity.

We have identified concurrent actions that corporate customers can take to reduce

their overall use of forest fibre and give preference to sustainable alternatives. The Next
Generation Action Plan demonstrates how to scale up the production of alternative fibre pulp
and to institute systems for paper and viscose reduction by 2030.

OBJECTIVE: Displace Ancient and Endangered Forest Pulp from Supply Chain.

PAPER TARGETS VISCOSE TARGETS

SV

xgx*lgli,. TONNES
p iA ALY
aiehe

RECYCLE REDUCE/REUSE REGENERATE REPLACE REGENERATE REDUCE REPLACE
16 million tonnes 16 million tonnes 30 million tonnes 30 million tonnes 50,000 tonnes AND REUSE 2.6 million
of wood pulp with less wood- of wood pulp of wood pulp of wood pulp Extend the life of  tonnes of wood
recycled (especially based paper with virgin with agricultural with virgin at minimum 10%+  pulp with pulp
Post Consumer and viscose wood from new fibre pulp wood from new  (650,000+ tonnes) derived from
Recycled) fibre. products. well-managed alternative. well-managed of clothing alternative fibres.
plantations/ plantations/ containing viscose.
forests. forests.
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When implemented, the supply chain will see
a reduction of the following:

e 70% of all pulp derived from original
forests (ancient forests)®

® 30% ofthe pulp derived from today’s
plantations and planted forests — to allow
priority sites (endangered forests developed
on high carbon stock forest soils, or on
endangered species forest habitat) to be
restored to natural forest for habitat and
carbon storage

Some components of this approach are obvious
and well understood: plant more trees for new
fibre supply, reduce consumption and recycle.
Other components are new or emerging

Next Generation Solutions. These include the
introduction of alternative fibres instead of wood
for pulp production at economies of scale, as
well as new clean technologies to turn these
fibres into pulp for paper, packaging and viscose
products.

Addressing scope 1, 2 and 3 emissions (those

a company makes directly and those resulting
from having goods manufactured elsewhere

on a company'’s behalf) and their biodiversity
impacts motivates businesses to reduce their
consumption of big-ticket items like virgin-paper
content in shipping boxes and to favour products
from manufacturing processes with a lower
footprint. Because this trend is accelerating,
pulp mills that continue to use wood fibre from
high carbon, high biodiversity forests risk having
stranded assets.

In this action plan, we assessed the number of
tonnes of pulp for paper (including paper-based
packaging and for viscose textiles) that are
currently produced globally from forest fibre.
We then calculated how many million tonnes
each of the component approaches needs to
contribute toward the conservation goal through
the following methods:

REDUCE AND REUSE: Reduce consumption
on the demand side of the supply chain through
creative design and delivery systems and extend
the lifespan of products such as shipping boxes
and T-shirts.

RECYCLE: Increase the amount of recycled

paper fibre in products.

REPLACE: Replace a significant amount of
wood pulp with alternative fibre sources such as:

e Agricultural residues and fibre crops for
paper.?*

¢ Waste cotton and rayon scraps and used
garments for recycling into new viscose.

e Microbial cellulose fibre for viscose grown
from food waste.

REGENERATE: Plant new trees for wood
pulp to fill the supply gap resulting from the
restoration of priority forests that have been
degraded.

This approach requires the building and
retrofitting of mills to process Next Generation
alternative fibres and recovered paper. The

cost for the new mills is not inconsiderable: this
assessment estimates a price tag of $64.8 billion®
to be spent on mill infrastructure between now
and 2030, and an additional $4.2 billion to plant
new trees for fibre production.

However, these mills can be located in more
than 20 countries around the globe. Seventy
percent of those mills could likely be built

THE NEXT GENERATION ACTION PLAN
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in India, China, United States, Brazil, Canada, If this investment is concentrated into 5 years, to
Ukraine and Indonesia, where fibrous agricultural allow for planning and construction by 2030, the
residues are plentiful and tens of millions of tonnes  average yearly infrastructure investment globally
of it are being burned or dumped. These new will be approximately $13 billion. An additional
mills would provide additional benefits, such as $420 million per year will need to be mobilized
economic development in rural regions and in to plant new forests to replace the wood supply
underemployed urban areas. removed from areas that need to be restored to
natural forests.

Ingenuity can help us survive this existential crisis, but only if intelligence is
matched by four human characteristics: goodwill, creativity, determination
and ambition.

canspy




Transforming the Supply Chain
Practical Targets

IN THE FOLLOWING TWO SECTIONS WE SPECIFY HOW MANY TONNES
OF ORIGINAL FOREST PULP CAN BE ELIMINATED FROM THE PAPER

AND VISCOSE SUPPLY CHAIN TO CONTRIBUTE TO CONSERVING OR
RECUPERATING HALF OF THE REPRESENTATIVE FOREST ECOSYSTEMS OF
THE WORLD.

We have put forward detailed targets for the number of tonnes of each
alternative that will replace the pulp from Ancient and Endangered (original)
forest and investment targets to achieve each. Table 1 outlines the action plan
for paper products including packaging. Table 2 outlines the action plan for

viscose textiles.

_ S -
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Removing 50% of Wood from Paper:
The Alternative for 92 million tonnes

— REDUCE/REUSE REPLACE .
(o)
Consume 90/0 (16 million tonnes) 16 /O of forest .pu.lp
LESS wood-based paper with 30 million tonnes

of agricultural fibre

and viscose products. )
pulp alternative.

30M

TONNES

— RECYCLE

Substitute 90/ (o]

of forest pulp
with

16 million
tonnes
recycled
(especially
Post Consumer
Recycled) fibre.

16M

TONNES

PAPER AND PACKAGING: INFRASTRUCTURE

NEEDED AND COST
AGRICULTURAL FIBRE RECYCLED PAPER
Pulp Mills* Pulp Mills*
TREE
PLANTATIONS

* REGENERATE

1 60/0 of

forest pulp

with 30 million
tonnes of virgin wood
from new well-managed

and well-sited
plantations/ forests.

*(150,000 tonnes/year capacity?)
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Making It to Paper Nirvana — The Paper Tralil

GLOBAL PAPER AND PAPER-BASED PACKAGING PRODUCTION IN 2017
WAS 413 MILLION TONNES WHICH REQUIRED 431 MILLION TONNES
OF PULP. THIS PAPER WAS MADE FROM:

* 184 million tonnes of wood pulp.

o 50%% from original forests and 50%2 from planted forests.

* 12.9 million tonnes of alternative fibres (e.g., agricultural residues, bamboo).

e 235 million tonnes of recycled paper pulp.

REMOVING 50% OF THE ANCIENT AND ENDANGERED FOREST FIBRE
FOR PAPER AND PACKAGING FROM THE SUPPLY CHAIN COULD BE

ACHIEVED BY:
* Removing 70% of original forest paper pulp 64.4 million tonnes*
* Removing 30% of current planted forest pulp 27.6 million tonnes*
Total pulp for paper 92.0 million tonnes*

to replace with better options

* numbers have been rounded

REQUIREMENTS

REPLACE:
* |dentify 60 million tonnes of agricultural residue and/or sustainable fibre crops globally.?

REGENERATE:
* Plant on degraded agricultural land and areas not prioritized for forest restoration.*
e Use a mix of intensive plantation and agro-forestry.

RECYCLE:

* Improve municipal recycling collection for better quality feedstock.
e Create incentives for recycled content.
* |Institute recycled content minimums.

REDUCE AND REUSE:

e Demand side: Design products and business systems to be optimally material-efficient
and design for reuse.

THE NEXT GENERATION ACTION PLAN
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Viscose Fabric — The Forest Catwalk

IN 2018, 6.5 MILLION TONNES OF MAN-MADE CELLULOSIC FIBRE

(MMCF) WAS MANUFACTURED. THIS IS PRIMARILY MADE BY CHEMICALLY
PROCESSING TREES INTO DISSOLVING PULP AND THEN TURNING THAT
INTO TEXTILE FIBRE. In this report, we refer to dissolving pulp and the variety
of textiles it is used for — such as rayon, lyocell and trademark names Tencel,
Modal and Liva — as viscose.

The process of making dissolving pulp requires the chemical extraction of the
cellulose component of the tree. However, cotton textiles and viscose textiles
are also cellulosic fibres. Recent technology innovations now make it possible
to convert waste cellulosic fabrics into viscose — that is, dissolving pulp. This
creates an opportunity to recycle a fraction of the 20 million tonnes of cotton
fabric waste and the 6 million tonnes of viscose fabric waste that is generated
every year back into viscose pulp. Whereas on average, it takes 2.5 -3 tonnes
of trees to create 1 tonne of viscose pulp®, it takes only about 1 tonne of

recycled cotton or rayon to make 1 tonne of viscose pulp.

More than 83.5 million tonnes of textile waste are generated globally
every year®. Approximately 24% (20 million tonnes)® of that is pre-
consumer and post-consumer cotton waste. Recycling just 25% (5 million
tonnes) of global pre-consumer and post-consumer cotton textile waste,
plus 25% (1.6 million tonnes) of rayon textile waste, could replace all
wood fibre currently used to manufacture dissolving pulp.

We have posited a much more conservative trajectory to manufacture only
forty percent of current viscose from recycled textiles, microbial cellulose
and agricultural residue cellulose. This would require recycling just over 10%
of cotton textile waste. There is no need to build any additional dissolving
pulp capacity using wood as a fibre source. There is ample cellulosic textile
in the waste stream to feed new mills. The compelling suite of environmental
benefits associated with these alternative fibres warrants a retooling of a

significant percentage of existing mills.

v CANBPY



25% of cotton textile waste, plus 25% of rayon textile

waste, could replace all wood fibre currently used to
manufacture dissolving pulp.

THE NEXT GENERATION ACTION PLAN 19
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Removing 50% of Wood from Fibre for Viscose:
The Alternative for 3.3 million tonnes

—< REDUCE/REUSE REPLACE"®
Extend the life of at minimum Replace 400/0 (2.6 million tonnes)
1 0°/o+ (650,000+ tonnes) of wood pulp with Z?tlzliear{‘-s: I.’ﬁ,";s

of clothing containing viscose.

2.6\M

TONNES

-~ 38
TONNES ot
TONNES /
INFRASTRUCTURE NEEDED AND COST
RECYCLED TEXTILE TREE
AND FOOD WASTE PLANTATIONS
CELLULOSE
Dissolving Pulp Mills
(viscose)
* REGENERATE
1.5% T R
Replace O (50,000 tonnes)
of wood pulp with virgin wood L 20,000 HA3S
from new well-managed ‘ ' l
and well-sited
plantations/forests.
534 o
BILLION

»  CONBPY



Pulp for Viscose Textiles

GLOBAL VISCOSE PRODUCTION WAS 6.5 MILLION TONNES IN 2018,
PRIMARILY MADE FROM WOOD FIBRE.

Removing 50% of the Ancient and Endangered Forest fibre for viscose
from the supply chain could be achieved by:

* Removing 70% of original forest viscose pulp 2.3 million* tonnes*

* Removing 30% of restoration area viscose pulp 1.0 million* tonnes
Total pulp for viscose to replace 3.3 million* tonnes
with better options

* numbers have been rounded

REQUIREMENTS

REPLACE:
¢ |dentify approximately 2.6 million tonnes of waste cotton and viscose textiles for feedstock.

REGENERATE:
® Plant on degraded agricultural land and areas not prioritized for forest restoration®®.
e Use a mix of intensive plantation and agro-forestry.

REDUCE AND REUSE:
e Collect and sell second-hand clothing; sell up-cycled clothing; provide in-store repair services.

THE NEXT GENERATION ACTION PLAN | 21
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Future Dissolving Pulp
Development

No new dissolving pulp production should be
built near forests or rely on wood fibre as its feed
source. It should be built closer to urban centres
where landfilled clothing is an environmental
problem and a burden on municipal coffers.
New mills should be built near garment-sewing
facilities where offcut cotton and viscose fabric
waste can be easily sorted and collected. This
potential fibre supply is currently being buried
in landfills. Some mills can be located near or
adjacent to food-processing facilities to grow

Part 1 Summary:

microbial cellulose on industrial food waste,
or they can be near agricultural lands where
cellulosic fibre can be obtained after food grain
is harvested, without damaging soil quality.

The investment for future production is not
captured in this action plan.

ACTION REQUIRED: Ensure that future
dissolving pulp capacity projected to come on

line by 2030 is built to process recycled cotton
and cellulosic fabrics, agricultural fibres and/or
microbial cellulose.

What Needs to be Done for Paper, Packaging and Viscose

Eliminating Ancient and Endangered Forests from
the pulp supply chain requires 324 alternative fibre
and recycled paper mills to be built (or retrofitted)
globally and 7.52 million hectares of new planted
forest for fibre. Nearly 17 million tonnes of Ancient
and Endangered Forests will need to be removed
from the supply chain through reuse, efficiency
and reduction initiatives by major purchasers of
forest products (demand-side management).
Siting of mills and of planted forests must include
an assessment to ensure a supply of sustainable
fibre. Areas prioritized for forest protection or
restoration are not to be utilized for fibre farms.

ACTION REQUIRED: Identify 50 million to

60 million tonnes of agricultural fibre feedstock3
per year that is logistically available while
ensuring that soil carbon is not compromised
(see Chapter 3 for more information).

ACTION REQUIRED: Develop systems to
aggregate the 2.6 million tonnes of waste textiles
for the supply chain and apply technologies to
effectively separate blended fibres.

ACTION REQUIRED: Identify appropriate sites
for planting trees for fibre.

ACTION REQUIRED: Improve recyclable paper
collection in many jurisdictions to capture used

paper before landfill and to capture recovered
paper quality for recycling.
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Y44 HOW TO IMPLEMENT

Chapter 2: Investment Pathway

IN THIS CHAPTER WE IDENTIFY HOW THE INVESTMENT FOR THE
SCALE-UP OF MORE SUSTAINABLE, REGENERATIVE AND CIRCULAR
ALTERNATIVES TO CAN BE MOBILIZED. In the Investment-by-Region charts,
we have posited which countries could receive the mills, based on access to
agricultural fibres and waste textiles.

There are five good reasons for mobilizing investment to build mills that
use alternative feedstocks to wood:
1 Biodiversity protection

2 Climate benefit of halving forest degradation, reducing burning of straw
residues and diverting textile waste from landfills

3 Cleaner manufacturing compared to conventional wood pulp
4 ROI potential because the market is ready for eco alternatives

5 Opportunities that can meet Environmental, Social and Governance
(ESG) criteria and advance the United Nations Sustainable Development
Goals (SDGs)

66 We estimate that investor appetite for impact investing is as high as
$26 trillion — $21 trillion in publicly traded stocks and bonds, and $5 trillion
in private markets involving private equity, non-sovereign private debt,

and venture capital.”

— Philippe Le Houérou, CEO, International Finance Corporation®
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SURVIVAL — A PULP THRILLER

A PLAN FOR SAVING

The Price Tag for Retooling the Paper,
Packaging and Viscose Supply Chains

Today's ecological realities require a quick scale-up
of pulp production capacity for paper and viscose
that doesn't use high-carbon and biodiverse forest
fibre and that uses less energy and water than
conventional wood-pulping infrastructure. Based
on today’s construction costs, this global scale-up

of Next Generation Solutions pulp infrastructure
will require $64.8 billion by 2030 and $4.2 billion
for planting new tree fibre to displace Ancient
and Endangered Forest fibre to feed conventional
mills. Investments are expected to receive a
market rate of return.

TARGET INVESTMENT BETWEEN 2020 AND 2030: $69 BILLION

AGRICULTURAL FIBRE RECYCLED PAPER
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(paper/packaging) (paper/packaging)
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Moving Infrastructure Forward

Agricultural Fibre Pulp

INVESTMENT ACTION REQUIRED: Raise $4 billion to $12 billion in equity

(10%-30% of the whole) to anchor financing for mills. Debt financing will follow.

Recovered Paper Pulp

INVESTMENT ACTION REQUIRED: Raise $2.1 billion to $6.4 billion (10%-30%)
equity financing to help unlock debt financing for recycled pulp and paper mills.>

Viscose Pulp

INVESTMENT ACTION REQUIRED: Raise $340 million to $1.02 billion (10%-30%)
equity financing to help unlock debt financing to convert existing mills or build new

Next Generation dissolving pulp mills.

THE NEXT GENERATION ACTION PLAN




SURVIVAL — A PULP THRILLER A PLAN FOR SAVING FORESTS AND CLIMATE

Leveraging Investment Strategies

THE BUSINESS PLANS FOR ALTERNATIVE FIBRE PULP MILLS THAT
CANOPY HAS SEEN PROJECT GOOD MARKET-RATE RETURNS ON
INVESTMENT. HOWEVER, THE INVESTMENT APPROACHES OUTLINED
IN THIS SECTION ARE STRATEGIES, NOT SOLICITATIONS. EACH
INDIVIDUAL VENTURE MUST STILL DEVELOP A VIABLE BUSINESS
CASE, AND INVESTORS MUST CONDUCT NORMAL DUE DILIGENCE.

We have focused the investment approach on raising the equity component
since equity is harder to raise than debt financing and, depending on how the

equity is structured, it can serve to attract investment.
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Pooled Equity Funds -
Unlocking Debt

The equity required to unlock commercial-scale
infrastructure for these new technologies will
range between 10% and 30% of the capital
expenditure, with the upper range likely reserved
for the first facilities built using a range of
emerging technologies.

SOLUTION APPROACH:

Establish pooled equity funds of between $650
million and $20 billion globally (10% to 30% of
capital expenditure) to leverage debt financing
for ventures using alternative fibres and clean
tech to manufacture Ancient and Endangered
Forest-free pulp for paper, packaging and
textiles. These ventures should be screened

to ensure:

* The amount of feedstock (e.g., agricultural
residue) they require can be obtained without
compromising soil carbon.

* The pulp production process - be it
agricultural residue or recycled textiles — is
significantly less chemical-, energy- and water-
intensive than conventional wood pulping.

Pathway examples:

See Graphs 1, 2 and 3 Example Investment by
Region (pgs 32-33)

e Establish $2.8 billion in pooled equity funds
for India to leverage an additional $6.4
billion in debt finance. This $9.2 billion would
produce 6.9 million tonnes of non-wood pulp
for paper production.

* Establish $200 million in pooled equity funds
for Indonesia to leverage an additional $400
million in debt finance. This $600 million
would produce 450,000 tonnes of non-wood
pulp for paper production. Consider making
concurrent protection of priority rainforest
habitat and restoration of peatlands an
investment criteria.

* Direct $200 million in equity to secure $600
million investments for the production of
more than 450,000 tonnes of recycled textile
dissolving pulp for viscose mills in China.

e Establish $1.2 billion pooled equity funds for
the United States to leverage an additional
$2.8 billion in debt finance for 3 million tonnes
of non-wood pulp for paper production.

e Invest in ventures that reduce pulp use (e.g.,
reusable box design, reusable box-sharing/
pooling ventures, and up-cycling and
recycling ventures that can work at larger
scales).

* Advocate for municipal and commercial waste
collection, which is crucial to a successful
circular and/or regenerative economy.
Investments need to power the supply chain,
not just the new tech for processing recycled
materials or growing microbial cellulose.
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A PLAN FOR SAVING FORESTS AND CLIMATE

Catalytic Capital — De-Risk
Investment

According to the Council on Foundations,
"Catalytic first-loss capital refers to socially-

and environmentally-driven credit enhancement
provided by an investor or grant-maker who
agrees to bear first losses in an investment in
order to catalyze the participation of co-investors
that otherwise would not have entered the deal.”*

Governments at all levels and mission-based/
impact investors should strategically dedicate
policies and investments to attract more
conventional private investment in carbon-
reducing, biodiversity-conserving, job-stimulating
mill infrastructure. Contributing catalytic

capital to accelerate the pace of infrastructure
development can be considered strategic
contributions from a variety of departments and
programs to meet the SDGs, as well as national
and regional mandates.

For example, building wheat straw pulp mills
outside of Delhi or in rural United States areas
contributes to rural economic development and
addresses the significant respiratory health issues
caused by burning straw residues. Recycled
textile pulp mills can be strategically placed

to provide jobs for underemployed urban
populations and they divert expensive waste
from municipal landfills.

Catalytic capital is a proactive investment
strategy that enhances high-carbon emission-
divestment programs being supported by many
philanthropic entities.

SOLUTION APPROACH:

Regional, national and, where appropriate,
international government bodies contribute
one-quarter of the pooled equity funds

($5 billion) and earmark all or a significant
portion of this investment as catalytic first-
risk investments. Additional capital will be
attracted more quickly this way.

Development banks from major consuming
countries, such as those in Europe and
North America, designate a portion of their
investment as de-risking capital for this type
of infrastructure in the global south.

De-risking investment can be structured as
collaborations between regional and federal
governments. It should be accompanied by
regulatory and policy-enabling conditions.
For example, the United States has tax-free
bonds that can be developed as investments
for mill infrastructure development,
concurrent with initiatives for rural
employment (location) or sustainability.

Philanthropic, impact and mission-based
investors can catalyze conventional
investment through strategic allocations of
catalytic capital (e.g., dedicated portions of
foundation endowments). This can include
initiating partnerships with governments to
contribute first-loss capital to either pooled
equity funds or to investments in specific mills
or technologies and processes that enable the
mills to be built.

Pathway examples:

U.S. federal government could contribute
$1.2 billion over 5 years to a pooled equity
fund, $450 million of which would be de-
risking investment.

Development finance institutions could
contribute $1 billion into initiatives to collect
agricultural residue fibre and divert used-
cotton-garments from landfill and for growing
microbial cellulosic to feed pulping capacity in
the global south.

Major foundation funders in the forest
conservation, climate mitigation and rural
economic development space could form
a working group to develop a catalytic
capital (de-risking) strategy and action plan
for a subset of their investment to leverage
conventional investment in priority regions.
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Impact Investment Funds -
Seeing the Forest for
the Trees

Infrastructure shifts are critical to achieving a safe
climate and biodiversity protection as well as
myriad other SDGs. Enabling mill infrastructure
that utilizes lower-carbon-impact feedstocks and
processes removes the pressure to log natural
forests. Impact investment funders need to be

at the forefront of leveraging their funds for this
kind, and scale, of systemic change.

SOLUTION APPROACH:

Circular economy, rural economy, urban renewal,
biodiversity and climate objectives can be met
concurrently. Direct a substantial percentage

of impact investment portfolios earmarked for
climate mitigation, biodiversity and community
economic development toward mill infrastructure
and supply-chain-enabling processes.

For example:

e Supply-side (infrastructure) ventures using
alternative feedstocks

* Demand-side management ventures working
on design, logistics and systems to reduce
consumption

e Collection of waste textiles and processes to
separate blended fibres

Pre-Competitive Research
and Development

The wood pulping industry has refined its
manufacturing processes for more than a
hundred years. Most paper, packaging and
viscose mills have machinery tuned to run
wood pulp and are staffed with engineers
who are trained in wood fibre chemistry and
processing. Commercial products and trials
have already shown that conventional viscose
staple fibre, paper and packaging mills can
produce quality products using pulps made
from agricultural residues and recycled textiles
without any additional infrastructure. While the
pulping process is different, the pulp can be
used on conventional machinery for the next
stage of production (e.g., agricultural pulp

to conventional paper mill). The more that
engineers work with pulp made from fibres
other than trees, the faster they gain insights
and expertise for using non-wood fibres in their
processing facilities. This quickly improves the
quality of the alternative fibre products that
come to market.

SOLUTION APPROACH:

e Structure multiple funds and collaborations
between governments, universities, paper-
and textile-purchasing companies, and
product manufacturers for intensive R&D
to refine the emerging technologies and to
integrate these new pulps into conventional
end-product manufacturing facilities.
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Planting Forests for
Species and Carbon
and Trees for Pulp

We need more forests that are destined to grow
old and perform ecosystem services critical to
life on earth*'. We also need trees to provide
wood and pulp. In Chapter 1, we describe how
many hectares of trees need to be planted
specifically to provide pulp fibre, in tandem
with consumption reduction and alternative
pulp fibres development. These planted areas
should be dedicated to supplanting current
unsustainable wood fibre. Any future growth

in wood pulp would require additional planted
forest to what we propose here.

Yields of wood fibre vary in different hemispheres
and under a variety of forest management
systems. We estimate that the cost of planting
trees for pulp production will be $4.2 billion.

The faster that happens, the better. Since trees
take time to grow, this investment should be
front-ended into the strategy.

In this report, we focus on planting trees for
pulp supply, which is a business investment.

We strongly encourage additional investments
in forest protection and forest restoration, which
have social and environmental returns

on investment and potential carbon-credit
income; however, we have not included these

in this report.

There are myriad tree-planting efforts underway.
Some of these programs are aimed at generating
trees that will go into commercial timber and
pulp logging rotations (some of which could be
managed to gain biomass and carbon over time).
Others are aimed at regenerating deforested

or degraded habitats and are intended to be
restored to natural forests under protection. There
are agro-forestry programs to stimulate small-
holder farmers to plant a diversity of tree types
interspersed with other crops, increasing carbon
sequestration and improving farmer benefits.

Programs that have a carbon-credit investment
associated with them and some types of agro-
forestry have a crop profit-sharing structure. This
is an area of investment opportunity that requires
good research to ascertain the credibility of
programs in achieving the environmental

and social goals stated as well as an ROI. In
particular, pulp plantation forests need to be
Forest Stewardship Council (FSC)*—certified

at minimum, and preferably part of a regional
landscape-level plan that has forest conservation
and restoration legislated and implemented.
Commercial forestry is sustainable only when
enough forest in the region also exists for
habitat, rainfall production, water management
and other ecosystem functions.

SOLUTION APPROACH:

¢ |nvest in credible tree/forest

regeneration efforts.

* Invest in agro-forestry projects that

benefit small-holder farmers.

* Invest in planting forest to supply
individual companies’ current wood/
paper/cellulosic textile needs and to
regenerate the amount of forest lost
to supply their historic purchases.
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Conservation Financing SOLUTION APPROACH:

Forests have evolved to function at large ¢ Allocate investments for conservation

landscape scales. Small and fragmented patches financing initiatives alongside

don't sustain habitat and the range of life- philanthropic investments to support

supporting functions that larger forests provide. .
L o landscape-level conservation plans

Finding ways to maintain landscape-level forest

structure is critical to both conserving biodiversity and conservation economies in

and preventing or mitigating the impacts of priority forest ecosystems around

climate change and extreme weather.
9 the world.

Conservation financing is a means to encourage
and support land-use decision-makers and
stakeholders — such as governments, Indigenous
and traditional communities, and loggers - to
transition their economies to enable large-

scale forest conservation and improve forest
management. The Great Bear Rainforest
Ecosystem-Based Management Framework?*?
and associated Coast Funds* is one of the

most comprehensive examples at present. This
approach is now being adapted and explored in
other locations, such as the Leuser Ecosystem in
Indonesia and Sacred Headwaters of the Amazon.
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:

Investment in Non-wood Mills by Region 2020 - 2030 Potential
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Chapter 3: Alternative Fibres Snapshot

Diversifying the Fibre Basket: for Paper, Packaging and
Cellulosic Fabrics

ALTERNATIVES TO USING ENDANGERED FORESTS TO MAKE PAPER,
PACKAGING AND CELLULOSIC TEXTILES ALREADY EXIST, AND YET, AT
PRESENT, THEY ARE LITERALLY GOING UP IN FLAMES OR ROTTING IN
LANDFILLS. Fortunately, between now and 2030, these fibres will increasingly
be used for the production of lighter-footprint pulp, paper, packaging and
cellulosic fabrics as new non-wood pulp infrastructure is brought online
around the world.
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Paper and Packaging

Paper was not made from forest fibre until the
1800s. Prior to that, it was made from annual
plant fibres, cotton rags and flax/linen. In many
parts of the world, paper production shifted to
using trees, but several countries — including
India and China — never stopped producing
paper from agricultural fibres.

Today, what's old is new again. Cleaner and more
efficient technologies have been developed for
pulping agricultural fibres in the last decade.
These can now convert fibres, such as the
following, into pulp for high-quality paper and
packaging at scale:

e Wheat straw residues (i.e., the stalk left after
the harvest of the grain/seed)

* Sorghum straw residue

* Flax and hemp straw residues
e Sugar cane bagasse residue®
* Pineapple leaves

* Bamboo*

e Fibre specific crops, such as miscanthus and
switchgrass

Every year, millions upon millions of tonnes

of agricultural residue are burned or dumped
around the world, while high conservation value
forests are logged to make disposable paper
products. India alone burns 92 million tonnes of
wheat and rice straw residue annually”. China
shuttered 7.5 million tonnes of agricultural pulp
production over the last decade to deal with
outdated polluting pulp mills®. Cleaner tech
mills have not yet been built to capture that fibre
supply and recuperate that lost production. But
the opportunity awaits.

Fortunately, agricultural fibre pulp mills are
beginning to be built all over the world, most
using new technologies that use less water,
chemicals and energy than conventional

wood kraft pulp mills. Columbia Pulp, the first
commercial-scale wheat straw pulp mill in North
America since the last one closed in the 1960s,
has just been built in Washington State, USA.
Chinese industry giant YFYJupiter opened a
clean-tech wheat straw mill in 2013 that produces
1,000 tonnes of straw paper a day. Trident, one
of India’s diversified corporate players, has
recently upgraded its biggest wheat straw pulp
and paper mill. European tissue giant Essity is
retrofitting a mill to produce agricultural fibre
pulp for paper packaging in Germany.

Canopy is tracking more than a dozen other
ventures that use a variety of new technologies
and that are ready to build the mills that will scale
up the commercial production of commodity
agricultural fibre pulp for paper and packaging.
A comprehensive Life Cycle Analysis by
Kimberly-Clark illustrated that wheat straw pulp
has a dramatically smaller ecological footprint
compared to northern softwood pulp®.

As companies mobilize to develop and
implement ambitious sustainability targets,
hundreds of corporate paper consumers have
stated they will give preference to agricultural
fibre paper over paper made with Ancient and
Endangered Forests®. The stage is set for this
new supply chain to pick up a significant share of
the market.

Canopy advocates that agricultural fibre products
be certified by Roundtable for Sustainable
Biomaterials® to ensure sustainable removals,
the maintenance of soil carbon and other

social and environmental factors for sustainable
agriculture are met. Practices that regenerate soil
carbon or avoid carbon emissions, for example
diverting crop residue from traditional burning or
the planting of fibre specific crops that fix carbon
on degraded soils, can be certified through to
the end product.
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Textiles

Dissolving pulp is conventionally made by
chemically extracting the cellulose from wood. The
average yield is poor, with 3 tonnes of tree fibre
for every 1 tonne of dissolving pulp for viscose
produced (depending on the production facility).
This cellulose is the base of man-made cellulosic
fibre (MMCEF), which can be turned into acetate,
viscose, rayon, lyocell and trademark brands such
as Tencel, Modal and Liva. Approximately 150
million trees are logged each year to produce
these fabrics®. Production continues to grow, with
over 9 million tonnes of capacity now built® (and
6.5 million tonnes of production in 2019).

The fashion industry is grappling with its role in
the dramatic increase in textile waste and the
impact of viscose on forests. It is increasingly
looking for circular-economy solutions. Several
ventures have responded to the opportunity by
developing technologies that take used cotton
and rayon garments/fabric and turn them into new
dissolving pulp. Others have developed methods
to grow cellulose from food waste (i.e., microbial
cellulose) and to convert agricultural fibres, such
as wheat straw, into cellulose. The conversion ratio
of old cotton fabric into new dissolving pulp is
about 1:1 compared to the average 3:1 tree fibre
to dissolving pulp. All of the new technologies
reviewed by Canopy use significantly less water
and chemicals per tonne of dissolving pulp
produced. As this report is being published, four
of the largest viscose producers have begun lines

of production using 20% or more recycled cotton
fabric. Canopy lists Next Generation technology
ventures on our website. Producers who are
utilizing Next Gen feedstocks are listed in the Hot

Button Report.

As we state in Chapter 1, an estimated 83.5 million
tonnes of textile waste is created annually from
the global fashion industry and it is projected

to increase to 135 million tonnes by 2030%.
Approximately 24% of this waste is cotton and

6% is viscose textiles. New York State alone

sends 700,000 short tons of textiles into landfills
annually®®. China produces more than 26 million
short tonnes of textile waste per year (nearly
70,000 short tonnes/day).

Landfilling used clothes is a big expense for
municipalities and creates myriad environmental
problems. The average consumer bought 60
percent more clothes in 2014 than in 2000%.
Instituting corporate and municipal textile-
collection systems to recycle 25% of the cotton
and 25% of the viscose fabric waste into new
dissolving pulp manufacturing facilities could
eliminate the need to have any wood forest fibre
inputs to make viscose-based textiles. Similarly,
microbial cellulose production will contribute

to the solution by diverting food waste into the
textile feedstock supply chain with a much lighter
carbon and biodiversity footprint.
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Chapter 4:
The Role of the Corporate Buyer

IN THE PAST 10 YEARS, CORPORATE SOCIAL RESPONSIBILITY HAS MOVED
FROM THE MARGINS OF THE ECONOMY TO BECOME A FOUNDATIONAL
BUSINESS STRATEGY.

Today, thousands of major corporations have environmental purchasing and
sustainability policies that prioritize forest and species conservation and
climate stabilization. If your business doesn’t have one already, you're
behind the times — and likely behind your peers and competitors.>® In a
demand-and-supply economy, corporate consumers hold tremendous power.

Corporate customers play a critical role in incentivizing conventional
producers to change their fibre sourcing and in drawing the supply of
innovative alternatives into the market. As the most influential players on the
demand side of the supply chain, corporate purchasers are the key to building

investor confidence in the viability of Next Generation Solutions technologies.
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Canopy Model of Change
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THE FOLLOWING ARE FIVE ACTION
CATEGORIES FOR CORPORATE
PURCHASERS TO TURN ENVIRONMENTAL
PAPER, PACKAGING AND VISCOSE
TEXTILES PREFERENCES INTO BUSINESS
REALITIES:

1. Material Efficiency

Less is more. Strategies for reducing the total
amount of wood product a company buys include
design innovation and logistics innovation such as:

* Designing boxes to be reusable and shared
across businesses (modelled on pallet-sharing
systems already in place)

* Improving logistics for recycling paper/
packaging and textiles®

e Capturing the value of products more than once:

o Incorporate second-hand sales and/or
up-cycling
o Clothing rental business model

2. Maximized Recycled Content

Numerous life cycle analyses consistently show
recycled fibre delivers the best environmental
performance®. Communicate preferences to
suppliers, including specific and ambitious
targets for recycled content so that Ancient and
Endangered forest fibre can be avoided:

e Specify higher than 50% recycled. Choose 100%
recycled if it's available and give highest preference
to post-consumer recycled (PCR) content.

e Send a purchasing preference letter to suppliers
specifying the recycled content preference.

e Ifit's not possible to make the product with
100% recycled content, specify the acceptable
alternatives in order of preference (e.g., for paper:
(1) recycled, (2) agricultural residue content
and (3) FSC-certified wood from regions outside
Ancient and Endangered Forests).

e Use Canopy's EcoPaper Database as a
good resource for finding environmentally
preferable papers.

3. Draw Innovative Fibre
Products into the Market

Innovation requires champions on both ends
of the supply chain. Performance refinements
happen through experience and experiment,
particularly at larger scales.

For pilots and early-stage trials, collaborate with
innovators, other brands and producers to pilot
and trial new technologies and products.

Set ambitious, time-bound targets for the
percentage of Next Generation fibre your
company plans to integrate into your packaging,
paper and textile products.

Send a letter to suppliers stating a purchasing
preference for products containing a high
content of Next Gen fibres.

Incorporate first-to-market alternative fabrics,
papers and packaging into your products and
business operations.

4. Investments*

When buyers invest in innovation, it draws other
investors and accelerates the shift from lab-scale
to commercial-scale production.

Contribute to R&D, trials and commercialization
of paper/packaging and textile fibre innovation.

Look into strategies to pool equity investment
or to provide dedicated investments for specific
innovator ventures.
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NEXT GEN KICK-START EXAMPLE:
Off-take tonnages to secure required investment and production

PAPER sm*

2 TONNES

EACH

93,000*

TONNES - YIELDS
EACH

95,000*

TONN ES *Many companies are able to make commitments to
EACH purchase a greater percentage than this example.
Commitments should reflect a percentage of total current

wood-based product purchases, for example 5%.

300

CORPORATE
PARTICIPANTS

AGRICULTURAL
FIBRE PULP/PAPER

TONNES © YEILDS
EACH

Q} VISCOSE

100

CORPORATE
PARTICIPANTS
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5. Off-Take Agreements

An off-take agreement is an arrangement
between a purchaser and a supplier to purchase
or sell a portion of the upcoming goods. Having
only one or two niche suppliers does not serve
the scale of transformation needed. Off-take
agreements help new tech ventures to secure
investment. It is especially important for initial
first-to-market producers of environmentally
preferable products as they break into
established commodity supply chains.

* Make commitments to purchase a specific
amount for 2 to 3 years to draw Next
Generation pulps through the supply chain
to market (e.g., a reasonable first step would
be a commitment to purchase the equivalent
of 5% of total current forest fibre product
content a company purchases).

e Consider allowances for a modest price
premium for the first 3 years (if necessary) to
draw the Next Generation pulp sector into
economy-of-scale production.

66 Historically, we've focused on efficiency, such as material light-
weighting. This is still good — any company will want to reduce the

volume of materials it is consuming — but we're transitioning to a phase
of really honing in on the design and asking how we can better design for
recyclability, degradability or reusability.”

- Daniel Locke, Packaging Sustainability Lead, Kimberly-Clark®?
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Chapter 5: Reduction: Less Is More

Use Less — It Really Isn’t Rocket Science

IN CHAPTER 1, WE PUT FORWARD THE GOAL OF A 9% REDUCTION IN
THE CONSUMPTION OF PAPER, PAPER-BASED PACKAGING AND 10% OF
VISCOSE PRODUCTS MADE OF WOOD PULP.

This is likely not an ambitious enough target and could be set higher,

given that there are companies that have reduced their warehouse-to-retail
cardboard boxes and their retail packaging by more than 50%. Because paper
packaging use is currently on the rise, a reduction represents a trajectory shift.
For this reason, we have chosen a modest goal for reduction. If that target is
surpassed, the world will be better for it.

= CONBPY



Paper (Yes, That Includes
Packaging)

The Internet is full of how-tos for using less paper
in your office and business; these date back

to the 1990s and are still relevant. Newsprint
excluded, the printing and writing paper

grades — like catalogues, copy paper, novels

and promotional flyers — comprise 25% of the
world’s paper consumption. Almost all printing-
and writing-grade papers are in decline, but

at 100 million tonnes* of product per year, it's
impossible to discount the significant benefit that
reducing consumption even further will have on
protecting forest species and preventing climate-
damaging carbon emissions.

Recent discussions about reduction have been
focused on packaging, primarily the elimination
of single-use plastics. The market response to the
important plastics issue is unfortunately resulting
in a shift from plastics to paper packaging
products, resulting in greater impacts on forests.
Since solutions need to be holistic, not knee-jerk,
Canopy is focused on supplementing plastic
packaging reduction efforts with reduction
solutions for paper-based packaging, and
moulded paper fibre, both of which are on
growth trajectories. Fifty-seven percent of all the
paper made in the world goes into packaging®.

Many companies use more paper packaging
than the actual product they sell. The rise

of e-commerce with the myriad products
manufactured elsewhere and then shipped
globally, along with the proliferation of packaged
consumer goods in the food and beverage
industry (for fast food and electronics), has
contributed to a 2.5% annual increase® in paper
packaging. Three billion trees go into making
packaging every year®’.

How To Achieve Reductions

The Pallet Model

One option with significant potential for impact
is to establish a forum between shippers and
corporate customers to create standardized sizes
for reusable (e.g., recycled plastic) boxes to make
box-sharing more functional.

Here are two system options:

e Extended-use buy/sell programs: A reusable
box is sold to a manufacturer, and box-
management companies in cities then
purchase the boxes from retailers, repair
them when needed and sell them back into
the system. This forms an “open pool” of
continuous retrieval and selling back for reuse.
It is very successful in the pallet market.

e Leasing or rental systems: Reusable boxes are
brought to centralized storage depots so that
users can rent or lease them. This functions as
a "pool” as well, but a more closed one.

Product Design To Enable Reuse

Designing cardboard boxes for reuse can
result in dramatic reductions in paper use and
a significant cost savings to companies that
establish this system for their warehouse-to-
retail transport and manufacturer-to-customer
warehouse shipping boxes.

The basics: Design cardboard boxes that are
more stackable (crush less) and are easily
unfolded to flat and then folded back to box
form. Develop systems to either return unsold
goods from retail stores to the warehouse in the
boxes that delivered goods to stores, or unfold
boxes for return to the warehouse in the trucks
that deliver new goods to the stores. Back at
the warehouse, the boxes can be re-folded and
refilled with goods. A well-designed box can be
reused about six times, which can result in six
times fewer shipping boxes.
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Basis Weights - Lighten the Load

Over 20 years ago, Bank of America offered

10% of the cost savings to the employee who
developed the best cost-saving idea. The
winning idea reduced the basis weight of ATM
receipts and this eventually led to ATMs offering
customers the option to receive a receipt at all.
This reduction saved the company $500,000 the
first year. Reducing paper basis weights not only
saves paper and costs, it's lighter to ship, saving
on fuel and associated emissions.¢®

Assess: Are your goods being shipped in
boxes that are overbuilt for the job? Could they
be lighter? Are your goods being wrapped/
displayed in paper packaging that could be a
lighter-weight paper or even...

Naked

Thirty-five of body care corporation Lush’s
products now have no packaging at all. It's an
ethical philosophy of the personal-care-product
company, translated into a marketing approach
that encompasses product design

and promotion.

Eliminate paperboard display boxing around
your products that are already in containers,
such as shampoo bottles and creams. Eliminate
packaging around items that hold their integrity
without a container. For example, prAna now
rolls clothing and ties it with raffia rather than
putting it in boxes.

If writing about the product is necessary, consider
attaching a tag rather than putting the product

in a six-sided box. Excessive packaging bothers
people — and orangutans and woodland caribou
and songbirds.

Tissue and Towel — No
Choice but the Better One

Personal Tissue Towel

Tissue is a very personal single-use item, and
some types are more necessary than others. One
type that has been developed as a convenience
is the pervasive "wipes.” A wipe is a non-woven
cellulosic product that has taken the place of a
damp cloth or sponge. This single-use item clogs
city sewer systems and landfills — and it originates
from forest ecosystems. These products should
be eliminated except for special situations and
replaced by reusable alternatives. Buying tissue
that has high recycled or agricultural content or
where the wood fibre is certified by the Forest
Stewardship Council is a major contribution to
forest protection®”.

Commercial Tissue Towel

A lot of tissue is used in commercial settings, like
airports, corporate and hospital bathrooms, and
restaurants, where people use whatever is made
available to them. Here the institution and the
producer have means to modify the public’s

use of tissue by:

e Installing dispensers that mete out amounts
in smaller allotments to discourage excessive
use (e.g., sheets rather than rolls, and
dispensers that provide a quantity with
a break, requiring users to wait for a
second quantity)

e Using 100% post-consumer recycled (PCR)
or high-percentage PCR and pre-consumer
recycled paper to reduce the use of wood
fibre in flushables and single-use tissue/towel
and napkins

* Requiring agricultural fibre content to replace
15% or more of wood fibre for tissue content
that is not recycled fibre
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Virgin Viscose Fabrics

Triple V: Voluntary Viscose
Reduction Strategies

Brands and manufacturers can institute voluntary
measures to divert garments they sell from going to
landfill. Some companies are already doing so.

In-Store Collection

A discount coupon can incentivize customers

to bring used clothing back to stores. Brands,

in turn, can establish closed-loop agreements
with producers to ensure a supply of high-
quality recycled material for the manufacture of
additional products. H&M, Patagonia, Inditex,
C&A, Uniglo and EILEEN FISHER are among the
brands that have initiated this type of program.

Capture Value Twice and Thrice

e Retailers can offer discount coupons to
customers who bring in used clothing that
is in good condition (of the brand) and resell
the items in second-hand sections of their
retail outlets.

e Up-cycle and mend™. Establish repair and
up-cycle sewing services in-store for
customers who bring in their worn and
torn clothing to have stylish mending and
alterations done. Use boro and sashiko
stitching to make damaged clothing as
fashionable as its first iteration.

Designing a Longer Life

Increasing the number of items designed to
last 50% longer would dramatically decrease
the amount of raw material needed to produce
viscose’!. Designing clothing for a longer life
includes making the garment more easily
recyclable, using less blended fibres, and
incorporating easier-to-remove buttons and
zippers. Brands can also engage their online
communities and in-store clients to “buy for a
lifetime” and support them with the caring of
their garments to extend their lifespan.

Across the Board

Extended Producer
Responsibility (EPR)...

is an approach in which businesses are
responsible for a product through its lifetime,
starting with how it's created all the way through
to the end of the product’s life cycle. EPR has
been implemented in numerous countries and
jurisdictions, from France to Chile to India, for
products such as electronics and beverage
bottles. Well-designed government legislation
that requires businesses to adopt and internalize
the cost of EPR has the best record of stimulating
the better design of products to reduce waste
and increase recyclability. It encourages cross-
business coordination to pay for and manage this
recycling (e.g., greater efficiency in recycling of
similar materials).

EPR requires the company that profited from the
sale of the product to help cover the costs of its
disposal, rather than forcing the municipality to
pay to landfill or recycle it on their behalf. EPR
legislation is a motivator for companies to reduce
the amount of waste their customers produce
after consuming their products. Its logic and

the crises we face make it a credible tool for
reducing waste.
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Conclusion

THIS IS THE TURNAROUND DECADE. THE SCOPE OF THE CHALLENGES
FACING US ARE AT SCALES MUCH LARGER THAN ANY CORPORATION
COULD MANAGE INDIVIDUALLY. STRATEGIES THAT CROSS COMPETITIVE
AND PRE-COMPETITIVE SPHERES ARE PARAMOUNT, GIVEN THE
URGENCY OF THE CLIMATE AND BIODIVERSITY CRISIS. A NASCENT
CIRCULAR ECONOMY IS EMERGING AS MANY COMPANIES TAKE STEPS
TO REDUCE THEIR IMPACT ON THE PLANET.

To meet these market expectations, technological innovations are rapidly
developing that could revolutionize the production of commodities like pulp
for paper and viscose. In concert with initiatives to use materials much more
efficiently, we could see a halving of the pulp sector’s impact on global forests
by the end of the decade.

The approach Canopy has outlined is a tangible plan for shifting the pulp
sector away from its heavy reliance on forest fibre. With concrete targets to
work toward, this transformation can be driven by the industries’ corporate

customers along with private, public and philanthropic investors.

There is no one silver bullet for protecting forests. But there are discrete
complementary actions to enable us to reduce the impact of viscose,
paper and packaging on forests by 50%. Putting a price tag to each of the
components illustrates how achievable this transformation is: $68.8 billion
between 2020 and 2030 for consumption reduction, for building mills to
pulp alternative fibres, for increasing recycling capacity and for planting
new trees in the right places to supplant wood for pulp from Ancient and
Endangered Forests.

The research and projections from the Next Generation Solution Action
Plan lays out a set of target-driven actions that will contribute significantly to
stabilizing the climate and protecting species. We see a way forward from

a conventional focus on wood pulp to a diversified cellulose fibre products
sector by 2030. Leveraging this shift into forest protection and a stabilized
climate will be one of the greatest accomplishments of the millennium. One

might call the imperative to meet this objective a “pulp thriller.”
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uploads/2018/11/CanopyQuickGuideAncientEndangeredForests.pdf).

2 Lewis SL, Wheeler CE, et al. Regenerate natural forests to store carbon. Nature. 2019 April 4;
568 (27S):

3 World Resources Institute. Global Intact Forest Landscapes Map (https://www.wri.org/our-work/
topics/forests)

4 Averaging production of 150,000 tonnes of pulp per year. The size and output of the mills will
vary depending on availability of feedstock within a 100-kilometre radius and other factors. More mills
of a smaller size may be preferable in some regions or for some technologies.

5 Lewis SL, Wheeler CE, et al. Regenerate natural forests to store carbon. Nature. 2019 April 4;
568 (275S).

6  The number of hectares is not exact because yields will be different depending on northern or
southern hemispheres and whether areas are intensively managed plantations or agro-forestry
management systems..

7 Recycled paper is not a Next Generation technology, but increasing the capture of recyclable
paper and increasing recycled content in paper products are obvious parts of any strategy to reduce
impacts on forests; therefore, we have included the amount of production and cost to build new
milling capacity.

8 All price figures throughout the report are listed in U.S. dollars.
9 Assuming $325-$750/hectare planting costs.
10 World Bank IBRD e IDA 2018 Private Participation in Infrastructure (PPl) Annual Report, pg.1

11 Dinerstein E, Olson D, Joshi A, et al. An ecoregion-based approach to protecting half the terrestrial
realm. Bioscience. 2017 Jun 1; 67(6): 534-45. Published online 2017 Apr 5. Doi: 10.1093/biosci/bix014.

12 International Union for the Conservation of Nature. Issues Brief: Forests and Climate Change. (www.
iucn.org/resources/issues-briefs/forests-and-climate-change)

13 United Nations Development Programme. Sustainable Development Goal 13.
(https://sustainabledevelopment.un.org/sdg13)

14 Griscom BW, Adams J, Ellis PW, et al. Natural climate solutions. Proceedings of the National Academy
of Sciences. Oct 2017, 114 (44) 11645-11650. DOI: 10.1073/pnas.1710465114. Available at www.pnas.
org/content/114/44/11645.

15 Lewis SL, Wheeler CE, et al. Regenerate natural forests to store carbon. Nature. 2019 April 4;
568 (27S); and Climate Change and Boreal Forests. Global Forest Atlas. Yale School of Forestry
and Environmental Studies (www.globalforestatlas.yale.edu/climate-change/climate-change-
boreal-forests).

THE NEXT GENERATION ACTION PLAN




SURVIVAL — A PULP THRILLER A PLAN FOR SAVING FORESTS AND CLIMATE

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Environmental impact estimates were made using the Environmental Paper Network Paper Calculator
Version 4.0. For more information, visit www.papercalculator.org.

Food and Agriculture Organization. Facts and Figures 2016 — 2017. Forest product statistics (http://
www.fao.org/forestry/statistics/80938/en/).

lbid.
lbid.

PR Newswire. Global Dissolving Pulp Market 2019-2025 Key Players Bracell, Sappi, Aditya BirlaGroup,
Lenxing, Rayonier AM, Shandong Huatai. Bloomberg. September 17, 2019.

Canopy research.

Defined in A Quick Guide to Ancient and Endangered Forests (https://canopyplanet.org/wp-content/
uploads/2018/11/CanopyQuickGuideAncientEndangeredForests.pdf).

These numbers are extrapolated from FAO data that uses the term “original forests.” The world’s
primary (original) remaining forests contain the qualities of Ancient and Endangered Forests, as shown
in ForestMapper https://canopyplanet.org/tools/forestmapper/

We have conservatively posited that 70% original forests qualify within Canopy’s criteria of Ancient
and Endangered Forests and that 30% of planted forests supplying the pulp stream are sited on high
conservation and/or carbon value lands.

Agricultural residues include wheat straw, flax and hemp straw, and pineapple leaves. Fibre crops
include miscanthus, switchgrass and other fibrous plants.

All price figures throughout the report are listed in U.S. dollars.

Assuming 150,000 tonnes/year. The size and output of the mills will vary depending on availability
of feedstock within a 100-kilometre radius and other factors. More mills of a smaller size may
be preferable in some regions or for some technologies.

Rounded from 50.35% in assumptions table in Methodology appendix .
Rounded from 49.65% in assumptions table in Methodology appendix .

Assuming 50% to 60% pulp yields, each mill would require 250,000 to 300,000 tonnes of
fibre feedstock.

Assuming an average of 4 tonnes of kraft pulp from 1 hectare of forest/year. The yields per hectare
vary widely depending on hemisphere, type of forest management and type of tree(s) planted. For
example, intensive eucalyptus plantations can produce 10 to 15 tonnes/hectare/year (www.eucalyptus.
com.br/eucaliptos/ENG14.pdf). Agro-forestry farms and northern/temperate planted forests produce
smaller volumes/hectare.

LiG, FuS, Zhou A, et al. Improved cellulose yield in the production of dissolving pulp from bamboo
using acetic acid in prehydrolysis. BioRes. 2015; 10 (1), 877-86.

Global Fashion Agenda and The Boston Consulting Group, Inc. 2017. Pulse of the Fashion
Industry 2017.

48

canspy



33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

Lenzing investor presentation. Naturally Positive. Borseninformationstag, Wein. February 28,
2018. Pg. 3.

Based on 50% of the 6.5 million tonnes of viscose being derived from planted forests and 50% from
original forests.

Assuming 2.5 tonnes of dissolving pulp yield from one hectare/year. The yields per hectare vary widely
depending on hemisphere, type of forest management and type of tree(s) planted.

Assuming 50% to 60% pulp yields, each mill would require 250,000 to 300,000 tonnes of fibre feedstock.

International Finance Corporation. Creating Impact: The Promise of Impact Investing. 2019 April.
Available at www.ifc.org/wps/wem/connect/66e30dce-0cdd-4490-93e4-d5f895c5e3fc/The-Promise-of-
Impact-Investing.pdf?MOD=AJPERES.

Recycled paper is not a Next Generation Solution, but the increasing capture of recyclable paper and
increasing recycled content in paper products is an obvious part of any strategy to reduce impacts on
forests and so we have included the amount of production and the cost to build new recycled-pulp
mill capacity.

Staub, Collin. Experts express optimism for paper and plastics markets. Resource Recycling. July
9,2019 . In 2019, $2.5 billion was invested in mills in North America to produce more than 5 million
tonnes of recycled paper by 2021. See https://resource-recycling.com/recycling/2019/07/09/experts-
express-optimism-for-paper-and-plastic-markets.

Council on Foundations. Catalytic first loss capital. www.cof.org/content/catalytic-first-loss-capital.

Established and primary forests sequester and store carbon best, but due to a legacy of deforestation
and forest degradation and to pull carbon from the atmosphere, the world also needs to plant more
permanent forests that are not allocated for industrial logging.

Forest Stewardship Council provides a global standard for auditing and certifying sustainable forestry.
It is the forest certification standard most widely supported by environmental organizations. For

more info on FSC's position on plantations and on the standard, see its position on plantation or the
International Generic Indicators: https://fsc.org/en/news/why-does-fsc-support-forest-plantations;
http://igi.fsc.org/approved-documents.60.htm

Curran, Deborah. Legalizing” the Great Bear Rainforest Agreements: Colonial Adaptations Toward
Reconciliation and Conservation. McGill Law Journal Volumeé2, Issue3, March 2017, p. 813-860.
Environment, Peoples, Power, and the Law: Reconceiving Relationships, (Re)building Bridges

www.coastfunds.ca/

Caution must be taken to ensure that the bagasse used to power sugar refineries is not diverted for
pulp, with coal replacing the bagasse as the energy source.

Caution must be taken to ensure the bamboo cultivation is not contributing to deforestation or
competing for land with food crops.

Bhuvaneshwari S, Hettiarachchi H, and Meegoda JN. Crop residue burning in India: Policy challenges
and potential solutions. Int J Environ Res Public Health. 2019 Mar; 16 (5): 832. Published online 2019
Mar 7. doi: 10.3390/ijerph16050832.

THE NEXT GENERATION ACTION PLAN




SURVIVAL — A PULP THRILLER A PLAN FOR SAVING FORESTS AND CLIMATE

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

Poyry. Poyry Point of View: Being Resource Smart. Pulp market in transition. 2013 pg. 3. https://www.
poyry.com/sites/default/files/media/related_material/0011_2013_v1_pulp_market_in_transition_final_
small.pdf

Korosec, Kirsten. Kimberly-Clark study pinpoints bamboo as possible alternative fiber. Environment +
Energy Leader. February 5 2014https://www.environmentalleader.com/2014/02/kimberly-clark-study-
pinpoints-bamboo-as-possible-alternative fiber/

https://canopyplanet.org/partners/
https://rsb.org/
Canopy research.

Business Wire. Global and China Dissolving Pulp Industry Report, 2019-2025. Oct 2, 2019. www.
businesswire.com/news/home/20191002005594/en/Global-China-Dissolving-Pulp-Industry-
Report-2019-2025.

Global Fashion Agenda and The Boston Consulting Group, Inc. 2017. Pulse of the Fashion
Industry 2017.

New York State Association for Reduction, Reuse, and Recycling (NYSAR3). Re-Clothe NY. https://
www.nysar3.org/page/re-clothe-ny-78.html

Wenjing, Zhang. Xinhuanet. China’s 26 million tonnes of waste clothing is thrown away every year and
the utilization rate is less than 1%. 2016. Sourced from China Association of Circular Economy. www.
xinhuanet.com//politics/2016-03/28/c_128838861.htm .

Remy N, Speelman E, and Swartz S. Style that's sustainable: A new fast-fashion formula. McKinsey &
Co. (Our Insights). Available at www.mckinsey.com/business-functions/sustainability/our-insights/style-
thats-sustainable-a-new-fast-fashion-formula.

See Canopy's recommendations for Elements of a Leading Policy to develop a robust sustainability
and sourcing policy.

See Reduction - Less is more Paper reduction section for more detailed methods to reduce paper and
packaging use and Textile re-use section (Chapter 5) for methods to extract second-round and third-
round value from garments and textiles.

See Environmental Paper Network Paper Calculator. https://c.environmentalpaper.org/
See Chapter 2: Investment Pathway for more detail.

George, Sarah (Edie Newsroom). Inside Kimberly-Clarkss plastics packaging strategy. Edie. July
17,2019, www.edie.net/news/5/Inside-Kimberly-Clark-s-plastics-packaging-strategy.

FAQO, Global Forest Products Facts and Figures 2016 www.fao.org/3/17034EN/i7034en.pdf.

lbid.

50

canspy



65

66

67

68

69

70

71

Mahlberg, Derek. Global Paper and Paperboard Demand Growing Despite Declines in Graphic Paper.
TAPPI Paper 360°. April 2018 www.paper360.tappi.org/2018/04/20/global-paper-and-paperboard-
demand-growing-despite-declines-in-graphic-paper/.

Smithers. Paper and board have key roles in the future of packaging. www.smithers.com/
resources/2018/feb/paper-and-board-roles-in-the-future-of-packaging.

Environmental impact estimates were made using the Environmental Paper Network Paper Calculator
Version 4.0. For more information, visit www.papercalculator.org.

Presented by Bank of America at a workshop organized by Canopy for corporate partners in
Vancouver 2001.

Skene, Jennifer and Vinyard, Shelley. The issue with tissue: How Americans are flushing forests down
the toilet. Natural Resources Defence Council. October 8, 2019. www.nrdc.org/resources/issue-tissue-
how-americans-are-flushing-forests-down-toilet.

H&M has this program: https://fashionunited.uk/news/retail/h-m-reopens-paris-flagship-store-offers-
clothing-repair/2018061930308.

Issues of linear versus circular economy production, planned obsolescence and lack of extended
producer responsibility are broader issues affecting all sectors of our economy and are drivers of
environmental degradation that need to be addressed.
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Appendix 1: Methodology

Understanding the Original and Planted Forest Numbers

The tonnes of pulp derived from original and from planted forests globally was extrapolated from a
number of sources. We sought to use information that would be consistent across data (e.g. definition of
original forests, definitions of products).

Basis for Total Wood Pulp for Paper and Packaging:
Source: http://www.fao.org/forestry/statistics/80938/en/

FAO 2017 reports global production of wood pulp at 184 million tonnes for 431 million tonnes of paper
and paperboard.

Extrapolation of wood pulp from original forest (aka primary, aka Ancient forest) and from
planted forests:

Source: http://www.fao.org/3/i4895e/i4895e06.pdf

FAO 2015. Changes in planted forests and future global implications cites: “Globally in 2012, 46.3%
of industrial roundwood comes from planted forests. One interesting result was that in the tropics and
subtropics, 65% of production is from planted forest, but this reduces to 45% for temperate and only
14% for the boreal zone.”

Source: http://www.fao.org/forestry/statistics/80938@180723/en/

FAO 2017 data on Major producers of forest products

Source: https://www.worldwildlife.org/industries/pulp-and-paper

WWE cites global paper production uses 40% of all industrial wood traded globally.

Source: https://globalforestatlas.yale.edu/ecoregions

Yale School of Forestry and Environmental Studies, and The Nature Conservancy (Global Forest Atlas Map)

This map was used to determine which countries’ forests should be classified as temperate, tropical and
sub-tropical.
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Assumption Methodology:

To extrapolate the percent of global wood based pulp that is from original forests and from planted
forests we assigned the percentages of planted forest pulp production from the FAO 2015 source to
the percent of global pulp production of each country (FAO Major producers of forest products 2017),
calculated as a percent of the 184 million tonnes of wood pulp (FAO global production data), following
guidance from the Global Forest Atlas as to which forest zone type applies to each country.

The FAO data only quantified the percent of global pulp production to the top 11 pulp producing
countries. We assumed that the unaccounted for 14% of global production would be from tropical forest
regions and applied planted and original forest of origin fibre percentages accordingly.

The outcome, as seen in the table below, was very evenly split between planted and original forest of
origin fibres. In the report, we chose to round the numbers to 50% and 50% to calculate the total tonnes
of global wood pulp for paper and dissolving pulp for viscose/Man Made Cellulosic Fibres that comes
from original vs planted forests (i.e. 50% of 184 million tonnes of wood pulp is from planted and 50% is
from original forests).

USA Brazil China Canada Sweden* Finland* Japan Russia Indonesia India Chile Unassigned
Forest Zone Temperate Tropical Temperate Temperate Temperate Temperate Temperate  Boreal Tropical Tropical Temperate Tropical**
Pulp for paper -
Production % 26 10 9 9 6 6 5 5 4 3 3 14 100
% Planted Forest 11.7 6.5 4.05 4.05 2.7 2.7 2.25 0.7 2.6 1.95 1.35 9.1 49.65
% Original/Primary Fore: 14.3 3.5 4.95 4.95 3.3 3.3 2.75 4.3 1.4 1.05 1.65 4.9 50.35

**we assume the 14% unassigned portion is coming from tropical zones to be conservative

Original/primary forests are comparable to elements of Canopy’s definition of Ancient and Endangered
forests, in reference to forests that have not previously been industrially logged: https://canopyplanet.org/
wp-content/uploads/2018/11/CanopyQuickGuideAncientEndangeredForests.pdf.

More research is required to determine exactly how many tonnes of pulp for paper is coming from
Ancient and Endangered Forests.
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Appendix 2: Investment by Region

AGRICULTURAL FIBRE PULP MILLS

s
NUMBER OF tonnes)
AGRICULTURAL - INVESTMENT (in Billions of USS) }g&‘gi o
REGION/ MILLS FOR Total $ Microbial fibre
COUNTRY PAPER Year 1US$ Year2 US$ Year 3 US$ Year 4 US$ Year 5 US$ by2030  pulp/year
ASIA
China 27 $0.80 $2.00 $0.80 $0.80 $1.00 $5.40 4.05
Vietnam 2 $0.20 $0.20 $0.40 03
Indonesia 3 $0.20 $0.20 $0.20 $0.60 045
| souwASA . |
India* 46 $1.00 $2.00 $2.60 $1.80 $1.80 $9.20 69
Pakistan 20 $0.40 $1.00 $1.00 $1.00 $0.60 $4.00 3
Bangladesh 7 $0.20 $0.20 $0.40 $0.40 $0.20 $1.40 1.05
Comammen
Brazil 30 $1.00 $2.00 $2.00 $0.50 $0.50 $6.00 45
Ecuador 2 $0.20 $0.20 $0.40 0.3
Peru 2 $0.20 $0.20 $0.40 0.3
Venezuela 5 $0.40 $0.40 $0.20 $1.00 0.75
Shommamma
USA 20 $0.40 $1.00 $1.00 $1.00 $0.60 $4.00 3
Canada 8 $0.20 $0.40 $0.40 $0.40 $0.20 $1.60 12
Mexico 2 $0.20 $0.20 $0.40 03
I
5 $0.40 $0.40 $0.20 $1.00 0.75
| eoRASR |
Ukraine 5 $0.40 $0.40 $0.20 $1.00 0.75
Germany 2 $0.20 $0.20 $0.40 03
Russia 5 $0.40 $0.40 $0.20 $1.00 075
 AFPRCA |
Cote d'Ivoire 3 $0.20 $0.20 $0.20 $0.60 045
Ghana 3 $0.20 $0.20 $0.20 $0.60 045
South Africa 3 $0.20 $0.20 $0.20 $0.60 045
Totals 200 $6.80 $11.40 $9.20 $5.90 $4.90 $40.00 30

*Assuming 13.8 million tonnes of straw are available (15% of burned rice/wheat straw) and 300,000 tonnes of feedstock per 150,000 tonne/yr pulp mill
** Assuming each mill costs US$200 million and produces 150,000 tonnes per year

«  CONspy



NON-WOOD DISSOLVING PULP MILLS

NgM BEg (())F

NON-WOOD .o

DISSOLVING INVESTMENT (in Billions of US$)

REGION/ PULP MILLS Total $
COUNTRY FORTEXTILES  Year1US$ Year 2 US$ Year 3US$ Year4 US$ Year 5 US$ by 2030
ASIA

China 3 $0.20 $0.20 $0.20 $0.60
Indonesia 2 $0.20 $0.20 $0.40
Vietnam 1 $0.20 $0.20

PRODUCTION
(Millions of
tonnes)

Tonnes of
Recycled/
Microbial fibre

pulp/year

045
0.3
0.15

India 2 $0.20 $0.20 $0.40
Bangladesh 1 $0.20 $0.20
Sri Lanka 1 $0.20 $0.20

0.3
0.15
0.15

SOUTHAMERICA _

Brazil 2 $0.20 $0.20 $0.40 0.3

| NORTHAMERICA |
USA 2 $0.20 $0.20 $0.40 03
Canada 1 $0.20 $0.20 0.15

Sweden 1 $0.20 $0.20
France 1 $0.20 $0.20
TOTALS 17 $1.40 $1.40 $0.40 $- $0.20 $3.40

0.15
0.15

2.55

THE NEXT GENERATION ACTION PLAN




SURVIVAL — A PULP THRILLER

A PLAN FOR SAVING FORESTS AND CLIMATE

RECYCLED PULP FOR PAPER MILLS

PRODUCTION
(Millions of
tonnes)
NUMBER OF S Tonnes of
RECYCLED INVESTMENT (in Billions of US$) Recycled/
REGION/ PULP FOR Total $ Microbial fibre
COUNTRY PAPER MILLS  Year1US$ Year2 US$ Year 3 US$ Year4 US$ Year 5 US$ by2030  pulp/year
ASIA
China 10 $0.40 $0.40 $0.40 $0.40 $0.40 $2.00 1.5
Japan 3 $0.20 $0.20 $0.20 $0.60 0.45
Vietnam 2 $0.20 $0.20 $0.40 0.3
Indonesia 3 $0.20 $0.20 $0.20 $0.60 045
SOUTH ASIA I R R
India 10 $0.40 $0.40 $0.40 $0.40 $0.40 $2.00 15
Pakistan 5 $0.40 $0.40 $0.20 $1.00 0.75
Bangladesh 10 $0.40 $0.40 $0.40 $0.40 $0.40 $2.00 1.5

Brazil 10 $0.40 $0.40 $0.40 $0.40

$0.40

$2.00

1.5

Cwormawenca

USA 20 $0.40 $1.00 $1.00 $1.00
Canada 8 $0.20 $0.40 $0.40 $0.40
Mexico 2 $0.20 $0.20

$0.60
$0.20

$4.00
$1.60
$0.40

$3.00
$1.20
0.3

T

5 $0.40 $0.40 $0.20 $1.00 0.75
I

Britain 4 $0.20 $0.20 $0.20 $0.20 $0.80 0.6
France 4 $0.20 $0.20 $0.20 $0.20 $0.80 0.6
Germany 4 $0.20 $0.20 $0.20 $0.20 $0.80 06
Russia 5 $0.40 $0.40 $0.20 $1.00 0.75
Sweden 1 $0.20 $0.20 0.15
South Africa 1 $0.20 $0.20 0.15
Totals 107 $5.20 $5.60 $4.60 $3.60 $2.40 $21.40 16.05

56
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