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EXECUTIVE SUMMARY

%" TIME FOR CHANGE

WE CAN NO LONGER AFFORD BUSINESS AS USUAL—neither
for our economy, nor our environment. That’s the take away of
the last year. Fortunately there are practical and exciting mod-
els for how to rethink and restructure for the betterment of
business and our planet. And that should be the focus of every
sensible business in these times.

Unlike at other times of economic stress, the environment con-
tinues to be a top priority for consumers. People are eager for
business and governments to take leadership to simultaneously
address both the economic turmoil and environmental issues.
Markets Initiative commissioned a Canada-wide poll which
found more than three quarters of Canadians agree, even with
the economic situation at hand, that the environment is as im-
portant an issue as the economy.' Seven out of ten Canadians
feel that regardless of the current economic downturn, busi-
nesses have a responsibility to show leadership on both the
health of the environment and the health of our economy.?
Shifts in public sentiment are reflected in the market.

In the ten years that Markets Initiative has been working with
the print, paper and publishing industries, we have seen enor-
mous shifts in the marketplace. Both industrial and individual
consumers have changed their purchasing practices to pref-
erence environmental products. Today over 600 magazine,
newspaper and book publishers, publications and printers in
Canada—and hundreds more when we include the trend in the
US—are using their paper procurement policies to drive the
development of some of the most eco-friendly papers on the
market today.

We have many reasons to be optimistic about the opportunity
toredesign the future of our markets and our planet. Individual
companies like Indigo are setting the pace globally amongst re-
tailers by working with their vendors towards ambitious envi-
ronmental targets whilst also engaging their customer base on
individual actions and supporting publishers’ eco-leadership.
Canadian Geographic successfully trialed the Wheat Sheet to
spur interest in non-wood paper industry. And we are seeing a
spirit of collaboration with sectors such as the Irish newspaper
industry working together to reduce waste.

Add to these individual efforts, exciting schools of thought
in industrial design like biomimicry and cradle-to-cradle are
emerging as forces that will undoubtedly shape the process and
product design in almost every industry over the next decade.
Leading brands like Nike are already adopting these models,
making their businesses not only efficient, but also innovative,
green and culturally in line with their customers—and even a
little ahead of them at times.

In recent years, the pulp and paper industry has suffered a se-
ries of stinging financial losses, unprecedented mill closures
and job reductions® and they continue to be the target of en-
vironmental campaigns. With more than half of the world’s
mammals in decline4 due partly to the eradication of forests,
and regions like Canada’s Boreal storing carbon equivalent to
27 years’ worth of the world’s fossil-fuel carbon emissions,’ the
industry needs to remake itself and shift away from consum-
ing intact endangered forests. This trend report will show that
the tools and experiences are available to help do just that.

With this compelling backdrop of the need for change, 2008 was
a year of promising trends for responsible forest management
and forest conservation. The Ontario government committed
to set aside at least half of the province’s northern forests of
critical conservation value and there were commitments that
should represent a 50% increase in Forest Stewardship Council
certified forest tenures. We also saw the first North American
magazine ever to be printed on the Wheat Sheet, opening up
the potential for a domestic agricultural fibre paper industry.

Our history has proven that necessity is the mother of inven-
tion. It is difficult to say exactly what the future will hold for
the pulp and paper industry, but it is not just industry’s respon-
sibility to facilitate its transition to truly sustainable models.
Government and civil society have important roles to play to
spur forward-thinking investments. We are faced with a rare
opportunity to redraw the blueprint for industry to ensure sta-
bility into the future. It’s time to build success that works for
the environment and economy. It’s time for change.

L ~
{ Neale. =uorofdc-
NICOLE RYCROFT .

EXECUTIVE DIRECTOR
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2008 TRENDS AND LEADERSHIP

From the earliest known papyrus in Ancient Egypt to the most technologically advanced elec-
tronic paper® of today, paper has been instrumental to our lives. Throughout history, however,
the means for making paper have changed—with abundant supply always dictating the origin of
paper. When the Ancient Egyptians over-harvested papyrus plants to fill the Library of Alexandria
more than 2000 years ago, they were forced to develop sheepskin parchment.” When there was a
shortage of cottons at North American paper mills of the early 19th century, they introduced wood
fibre into papers for the first time.® These revolutionary innovations in paper development were
made from a place of necessity. Once more, necessity calls on our ingenuity; once more, our envi-

ronment cannot support our continued level of exploitation. Necessity is driving change.
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OVER THE LAST TEN YEARS, it has become evident that paper
sourcing needs to be shifted away from intact forest ecosys-
tems. The trend to diversify the fibre basket to include recy-
cled fibre, FSC certified and non-wood sources has continued
to gain strength as demand for environmental products rises

and leaders in the publishing and print industries continue to
find innovative ways to meet this demand.

There are a number of environmental leadership examples
from 2008 that reflect the strengthening trend in the mar-
ket place toward green practices and products. Canadian
Geographic took the leap to successfully demonstrate the via-
bility of diversifying the paper fibre basket in North America.
Major retailer Indigo Books and Music Inc. began using edu-
cation and collaboration to green its practices and influence
their entire supply chain, from the paper suppliers to the
end consumer. The National Newspapers of Ireland (NNI) cre-
atively accessed the resources of its association members to

reach out to consumers for help in closing the recycling loop.
Backpacker Magazine developed a new plan for an extensive
carbon audit and reduction strategy that can be applied to
any publication in the world.

Consumers and advertisers have responded very positively to
this sort of environmental leadership. Canadian Geographic
received a record number of letters in response to its Wheat
Sheet issue. Public concern and support for the environment
continues to grow. Recent polls show that almost half of the
purchasing decisions made by Canadians are now affected by
environmental concerns.? Organizations who take a leadership
role in green practices stand to be at a significant advantage in
the marketplace. In fact, Goldman Sachs found that companies
who are leaders in environmental, social, and good governance
policies have outperformed the MSCI world index of stocks by
25% since 2005. As of July 2007, 72% of the companies on the
list had outperformed their industry peers.*

ENVIRONMENTAL LEADERSHIP IN THE PAPER SUPPLY CHAIN 5
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ECONOMIC CRISIS NOT WEAKENING
CONSUMERS’” ENVIRONMENTAL CONCERNS

Historically, during difficult financial times pub-
lic concern for environmental issues has taken a
back seat to economic matters. Our current eco-
nomic slump, however, has been characterized by
a new trend. In spite of the deepening economic
crisis, public interest in environmental concerns
has not waned. This trend indicates a collective
belief that environmental degradation is not only

bad for the planet; it’s a bad way to do business.

To EXPLORE THIS TREND IN MORE DEPTH, Markets Initiative
recently enlisted the help of public opinion experts Pollara.
When Canadians were asked how they felt about the connec-
tion between the economy and environment, six in ten people
said they felt that the well being of the environment and the
economy were interconnected, and should be dealt with si-
multaneously." The same number of people said that stabiliz-
ing the economy should not come at the cost of the environ-
ment.” Internationally respected economist Sir Nicholas Stern
agrees. Stern recently warned against the danger of focusing
on economic stability at the expense of ecological sustainabil-
ity. He further argued in favour of using the economic crisis to
boost investment in conquering climate change.”

The same holistic thinking was echoed in polling responses re-
garding how people thought environmental innovation and
solutions should be approached. Those polled recognized that
numerous players are involved in efficiently reducing the im-
pacts of paper production and consumption on our forests and
climate. Although governments were cited as being the most ef-
ficient (36%) in this regard, consumers were a close second (29%)
and business a close third (21%)."4 This reinforces what Canadians
believe when it comes to the impacts of paper on the environ-
ment: change needs to happen in the halls of government, in the
boardroom and in the marketplace.

We might be able to credit Al Gore’s call for green infrastructure
projects and low-carbon initiatives® for tuning consumers into
the solutions presented by greener technology and products.
The pulp and paper industry is no exception: 76% of Canadians
polled feel the pulp and paper industry is unsustainable and
therefore support using public funds to help the industry in-
novate with an eye to greener technology.®

These results indicate that consumer demand for ecologically
sustainable products and services will continue to push indus-
try change. Such insight only serves as incentive for govern-
ment, the paper industry and large paper consumers to in-
novate the way paper is manufactured, regulated, published
and retailed. More than three-quarters of Canadians say that
the environment is as important an issue as the economy. We
must therefore remember to look beyond the short-term eco-
nomic situation and focus on long-term sustainability. Those
with vision have already begun...

6 MARKETS INITIATIVE « TREND REPORT 2009



2008 TRENDS AND LEADERSHIP

BACKPACKER MAGAZINE REDUCES CARBON FOOTPRINT

In the fall of 2007, Backpacker Magazine made a promise to its readers
that in an effort to understand its environmental impact, it would examine its
overall ecological footprint. The first step in that process was measuring their
carbon footprint. Because no effective tool existed to accomplish this under-
taking, Backpacker created an innovative plan that involved consultation with
respected environmental groups, the hiring of a science-based energy auditor,
and rigorous, transparent reporting of their performance.

Taking into account the entire printing, publishing, distribution and sales of
Backpacker’s magazines, the energy auditor found that 1.12 pounds of green-
house gases were generated per copy, for a total footprint of 2,305 metric
tonnes of greenhouse gases produced in 2007.1" Paper (excluding loss of bio-
mass from logging the forest) made up nearly half of that footprint; distribu-
tion was just over one quarter. Backpacker Magazine then took action to make
immediate reductions, and in the first year, reduced their carbon footprint by
12%. They did this by switching to lighter weight paper containing recycled
content, shifting some print copies to digital versions, and drastically reducing
staff travel. With their paper initiatives alone, Backpacker eliminated close to
600,000 pounds of CO2 emissions, and saved the equivalent of ten hectares
(25 acres) of forest. Backpacker has also vowed to make their headquarters
a zero-waste facility, and has set staff commuting targets to help offset
required editorial travel. Once reductions and mitigation strategies were in
place, Backpacker invested in sustainable energy development as a quality
offset method.*®

Leadership Elements of Backpacker’s Carbon Study

Voluntarily created and acted on their
environmental commitment

Partnered with credible ENGOs
to determine measurement criteria

Focused on carbon reduction initiatives

Offset their remaining footprint
with renewable energy projects

By taking the initiative to undergo this rigorous, groundbreaking strategy and
transparently reporting their results, Backpacker was able to avoid the pitfalls
that many other magazines have faced when their green issues have come un-
der public scrutiny for lacking environmental integrity.’® Aside from positive
public opinion, Backpacker has also become a “more efficient and profitable
business” according to its editor-in-chief Jonathan Dorn. Their leadership has
provided a model for the publishing sector to follow in terms of credible, effec-
tive carbon measurement and reduction strategies that translate into improved
bottom line results.

INDIGO BECOMES FIRST RETAILER TO ACTIVELY GREEN THE PAPER MARKET

Indigo Leadership Profile

* Created a Green Team
Developed a cutting-edge policy

Established minimum eco-paper
requirements with vendors

Ongoing work with vendors around
eco-requirements

Implemented in-store benefits for
environmentally proactive vendors

Took on advocacy role within print retail industry

Canada’s largest book retailer, Indigo Books & Music Inc., plays a very
important role as the main interface between the publishing industry and the
reading public. It is a role the company took seriously when they turned their
attention to their environmental performance. Indigo focused on paper, as it rep-
resents the largest portion of the publishing industry’s ecological footprint.

They began by forming a green team consisting of employees from several dif-
ferent areas of the company. The green team was assigned a budget and set to
work developing an internal paper policy with a focus on consumption reduc-
tion, waste reduction and greener procurement practices. This policy, developed
with the guidance of Markets Initiative, resulted in the hiring of a Sustainability
Director, a shift to recycled and FSC papers for their internal marketing materi-
als and publications, and a detailed plan to assess and streamline the company’s
operational performance in the areas of utilities consumption, waste manage-
ment, and supply chain.

Indigo developed an innovative strategy to use their leadership position in col-
laboration with vendors to green the paper market. They added environmental

ENVIRONMENTAL LEADERSHIP IN THE PAPER SUPPLY CHAIN 7



paper criteria into their standard vendor terms of trade agreement, and asked
publishers to meet specific, measurable targets for the recycled and FSC-certified
contents of each book and magazine sold in their stores.2* Publishers’ ecological
performance will be highlighted in-store and online. This will allow customers
to identify which products offer ecological benefits empowering them to make
informed purchasing decisions.

This vendor engagement strategy is unique in the book-retailing world. The mod-
el and targets that Indigo is championing could spark significant change. The
world market may soon see engagement in environmental paper solutions at the
retail level. Indigo’s actions are predicted to result in as much as a 50% reduction
in virgin wood content for book publishing paper—a significant benefit for high
conservation value forests, biodiversity and climate.

SPARKING ALTERNATIVE PAPERS:
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Indigo is also playing an advocacy role on forest conservation issues. Because
of their highly visible brand and relationship with end consumers, Indigo saw
an opportunity to use their web site, in-store messaging, advertising and me-
dia outreach to educate the reading public about forest ecosystems. This kind
of public outreach, along with their groundbreaking paper policy, and internal
improvements, highlight Indigo’s active and creative role in helping to green the
publishing industry.

As polls have shown, consumers wish to be informed; they want the ability
to choose green products. Indigo’s efforts to shift the publishing supply chain
to make environmental publishing easier carries with it the potential to see a
consumer market that supports their retail outlets because of their environ-
mental commitment.

CANADIAN GEOGRAPHIC FIRST MAGAZINE PRINTED ON THE WHEAT SHEET

No project defined the potential for innovation in publishing in 2008
more than the Wheat Sheet. In 2004, Canadian Geographic launched an envi-
ronmental paper procurement policy specifying a preference for recycled and
FSC content papers. For a large circulation magazine,? their policy was on the
leading edge. They immediately shifted their magazine to a paper that con-
tained 10% recycled content. Later that year Canadian Geographic went even
further; they signed on to be part of a unique paper trial. North America was
about to be introduced to the Wheat Sheet: the first wheat straw based maga-
zine-grade paper produced in North America.

The Wheat Sheet was conceived to demonstrate the viability of non-wood pa-
pers to the North American market and to shed light on the existing infrastruc-
ture challenges to making alternative paper fibre commercially available.

It is estimated that the straw leftover from Canada’s wheat harvest could
produce eight million tonnes of pulp, an equivalent volume to the amount of
pulp used annually by the North American newspaper industry.?® Much of this
straw is currently burned or destined for landfill. Turning wheat straw from
a waste product into a commodity would also function as a new revenue
stream for North American farmers. Canadian Geographic saw an opportunity
to be part of a solution, and to lead the North American paper industry into
anew era.

Canadian Geographic was instrumental in the Wheat Sheet trial. They used their
leverage as a well-respected national publication to ensure that there were will-
ing mill and print partners. They also dedicated editorial space in their maga-
zine to inform their readers about the Wheat Sheet. In return, the trial received

8 MARKETS INITIATIVE « TREND REPORT 2009
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« Lent their brand and market influence to raise awareness of the benefits of agricultural residues
» Engaged advertisers and stakeholders in the Wheat Sheet trial
» Allocated editorial and advertising to feature the Wheat Sheet

national press, peaked market interest and garnered tremendous reader and
industry support.

The Wheat Sheet was made with 20% wheat straw, 40% recycled content and
40% totally chlorine free virgin fibre. For the time being, the Wheat Sheet is a
one-time project as commercial-scale agricultural pulping capacity has yet to be
built in North America. The rousing success and public acclaim for the Wheat
Sheet edition of Canadian Geographic is cause enough for hope and should
inspire action.

Over the past decade, Canada has been quietly cultivating a network of tech-
nical expertise in agricultural fibre pulping processes. Significant investments
have been made into the technical feasibility of agricultural pulping, through

extensive laboratory research and in-depth studies. Researchers continue to
strive to find solutions to the concerns and technical barriers to implementation
of pulping agricultural straws. Through the Wheat Sheet pilot trial and continu-
ing research and development, these solutions are within reach.

Canadian Geographic’s commitment to this trial and to future paper develop-
ment opportunities sets the stage for a new discourse on paper options. It
also demonstrates an innovative solution to the world and has the potential
to ease industrial pressure on global forests. With research making produc-
tion increasingly viable and Canadian Geographic Magazine willing to lend
itself to this trial, Markets Initiative was able to bring the Wheat Sheet to
the forefront of the media and the marketplace—and that much closer to a
commercial reality.

ENVIRONMENTAL LEADERSHIP IN THE PAPER SUPPLY CHAIN 9






RECYCLED FIBRE IN NORTH AMERICA:
CLOSING THE GAP BETWEEN SUPPLY AND DEMAND

THE CANADIAN MAGAZINE AND BOOK INDUSTRIES continue
to be global leaders in greening the print and publishing in-
dustries. They have supported intact and endangered forest
conservation and the development of environmental papers
containing high levels of recycled content and FSC-certified
wood fibre. Thousands of titles are now printed on recycled
and FSC papers, up from a mere handful in 2002. Public and
industry awareness of the need for environmental papers has
increased dramatically over the last ten years; in response, de-
mand for these papers has skyrocketed. As this market contin-
ues to grow, the forecasts of annual demand for de-inked fibre
show a steady growth of 2,000,000 tons each year for the next
decade’' To meet projected demand, an additional 3.3% to 6%
high-grade collection (525,000 to 1,000,000 tons) and 7% to
8.5% old newspaper collection (650,000 to 812,000 tons) is
needed in North America3?

One issue hampering the availability of publishing-grade re-
cycled papers is the recovery system across North America.
High-grade recycled book papers require high quality recov-
ered feedstock. Recent trends have seen many cities’ collection
systems shift to single waste streams. Single stream collection
leads to compromised waste paper quality and disqualifies it
as feedstock for higher-grade papers. In order to reclaim this
market, the North American shift toward single stream collec-
tion needs to be halted and reversed.

Additional production capacity and the quantity of high-qual-
ity recovered fibre domestically available must improve. With
de-inking mill closures over the past few years, North America
isfacing a capacity shortage. As remaining North American de-
inking mills run at 90-95% capacity,? the market seems set to
support additional de-inking production capacity as demand
continues to grow.

In recent years, the Asian market, specifically China, has had a
high demand for North American recycled fibre. This demand
limited the supply available domestically and made it difficult
for producers to access a stable and affordable supply. In the
last quarter of 2008, downturns in the Asian market have seen
waste paper prices start to plummet. Rather than sell at lower
prices, some collectors are now warehousing papers until the
market stabilizes. However, increased domestic availability of
recovered paper should enable domestic mills to access a stable
supply, enabling mills to invest in increased de-inking capacity
and to increase the use of recycled content.

Without a drastic change in paper collection infrastructure,
and an increase in recycling capacity, the gap between domes-
tic supply and demand will only get wider over the coming de-
cade. While creating a stable supply of recycled paper is one of
the key challenges of the paper industry, it also represents one
of its most significant business opportunities. Consumers are
waiting to buy it. Who is investing in its supply?

ENVIRONMENTAL LEADERSHIP IN THE PAPER SUPPLY CHAIN n



ON THE HORIZON:
MODELS FOR REDESIGNING THE INDUSTRY

As our world becomes more technologically advanced, we are seeing innovators looking to the ge-

nius of the natural world to help solve difficult questions, especially those regarding designing sus-

tainable industrial models. Cradle-to-cradle, industrial ecology and biomimicry all highlight the

opportunities that exist for the paper industry to drastically restructure its industrial model. In so

doing, it will significantly reduce its environmental impact, capitalize on green markets and build a

sustainable financial model.

CRADLE-TO-CRADLE & INDUSTRIAL ECOLOGY

MADE FAMOUS by Interface Carpets, cradle-to-cradle (C2C) is
a concept that has become increasingly important to environ-
mental businesses over the last ten years. Cradle-to-cradle sup-
ports designing products to be safely compostable or infinitely
recycled into themselves. In doing so, it saves vast quantities
of energy and resources rather than continually processing vir-
gin materials into new products. At its core, cradle-to-cradle is
about the conservation of nature, limiting toxic pollutants, and
promoting increased innovation.

While cradle-to-cradle focuses on product design, similar in-
novation has been applied to process design with industrial
ecology. Industrial ecology utilizes waste materials as product
inputs, helping to create a cyclical or closed loop manufactur-
ing process. This moves away from a more traditional linear or
open loop process model in which virgin inputs are always re-
quired to make new products and those products are destined
for landfill after use.

A well-known brand to have adopted C2C practices is Nike, who,
in consultation with cradle-to-cradle scientists;34 is undertak-
ing an ambitious program to resolve the historical conflict be-
tween nature and its business by 2020. Rather than trying to
limit the impact of its practices through the management of
harmful emissions, Nike is using intelligent design to eradicate
toxic wastes altogether by eliminating all substances known or

suspected to be harmful to human or ecosystem health, such as
PVCs. Through product design, using materials and energy that
can be readily recycled, renewed or reabsorbed into nature, and
taking full responsibility for products throughout its entire life-
cycle, Nike aims to eliminate all waste associated with its manu-
facturing practices and to be a truly sustainable company.*

Some in the paper industry would argue that the current paper
making process aligns with the cradle-to-cradle model because
trees can be replanted and paper recycled. Although a promis-
ing potential, the production model reality for much of the pa-
per currently produced in North America and around the world
falls well short of cradle-to-cradle. Firstly, fibre sourcing for most
papers is currently not renewable or sustainable: though trees
are replaceable, the carbon and biodiversity values of old growth
and endangered forest ecosystems, the primary source for much
of the world’s paper production, takes decades, if not hundreds
of years to restore. Further, in North America, low paper recov-
ery rates mean that 35-50%3° of paper ends up in landfills rather
than returning to the fibre basket or for other product uses. In
the landfill, decomposition releases methane gas—wreaking
havoc on a vulnerable climate. Paper does, however, have the po-
tential to become a cradle-to-cradle product. In one application,
numerous European mills are designing C2C technology for
various efficiencies in deinking—technology that is now being
utilized in a number of European and Chinese mills37
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BRONX PROJECT—INDUSTRIAL ECOLOGY
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One of the most innovative paper projects and best examples of indus-
trial ecology in recent-memory was the Bronx Paper Company-from the 1990s.
Driven largely by Allen Hershkowitz and the Natural Resources Defense Council,
the Bronx Paper Project was a USD $485 million® mill to be built on a brown-
field site in the South Bronx, New York City. The 33-acre plant was slated to
produce 330,000 metric tonnes of 100% recycled fibre newsprint each year and
create 400 permanent jobs.%®

In contrast to most newsprint mills, which are typically-built in rural areas for
ease of forest access, the Bronx mill' was planned-to be within a few miles of
its raw material, waste paper from the ‘urban forest‘ of Manhattan. Diverting
waste paper from landfill and into the mill would have converted what is usu-
ally an open loop manufacturing process with virgin fibre mills into a closed
loop one—where wastes were to be turned into raw material to create new
product—a primary goal of industrial ecology. The estimated transportation
savings from the mill’s proximity to fibre was $60/ton and were projected to

offset higher costs for labor and utilities associated with being situated in New
York City limits.* The mill would have eliminated pressure on 5,000,000 trees,
or 160,000 acres of forest habitat each year.**

The mill also planned to use partly treated sewage water from a city water treat-
ment plant—a recycling strategy that demonstrated one of the core principles of
industrial ecology. Since paper processing consumes large volumes of water, utiliz-
ing sewage water would have simultaneously reduced operational water costs
and alleviated the need to draw upon the city’s freshwater.*?

Unfortunately, due to failed investment commitments and shifting govern-
ment priorities, the project was scrapped in 2000. Perhaps ahead of its time,
the Bronx Paper Company remains one of the most innovative examples of
infrastructure investment for paper to date, and a quintessential example of
Industrial Ecology. With the right political and market climate, this sort of ven-
ture is ripe for success.

ENVIRONMENTAL LEADERSHIP IN THE PAPER SUPPLY CHAIN




GOING LOCAL WITH MINIMILLS

A UK company called Bioregional MiniMills has been working on an innova-
tive solution to many of the technical difficulties associated with pulping non-
woods. The MiniMill is a modular, regional mill designed for pulping straw and
other non-wood fibres. At less than one-tenth the size of the smallest conven-
tional wood pulping mill, they can pulp 10,000 tonnes per year.* MiniMills aim
to build localized bioregional industries around a fibre source—taking the idea
of going local to a new level. By scaling down the size of the pulp mill, they’ve
been able to solve traditional straw pulping challenges and simplify transporta-
tion logistics, lowering costs and the eco-footprint at the same time.

In countries like China and India, paper has traditionally been made from agri-
cultural residues such as straw. The environmental concern with this has been
a lack of suitable technology to deal with the black liquor effluent created dur-
ing pulping. In China, effluent from old non-wood mills is estimated to account
for 30% of industrial wastewater pollution.* The use of straw in papermaking
is now declining there as old non-wood mills are closed down due to pollution

INSPIRED BY NATURE—BIOMIMICRY

concerns. BioRegional MiniMills have found a solution to this problem. They
have developed an economically viable black liquor gasification process to re-
cover energy and chemicals for reuse in the plant. The MiniMill as a whole is
designed to be a closed loop process that eliminates harmful emissions while
using 50% less energy than a traditional wood pulp mill and 80% less water
at scale.®®

Although promising, BioRegional MiniMills are still in the early stages of de-
velopment. The first demonstration mill began operations in early 2008 in
Manchester, UK. The mill produces 10,000 tonnes per year of specialty pulp
from abaca fibre, which is purchased by a specialty paper mill to manufacture
filter paper for tea bags and hospital products. While MiniMills may not be
suitable for North American production due to economics and production scale,
the opportunity for China and India to capitalize on this emerging technology
makes it an interesting model of innovation—and one to keep an eye on as the
global paper industry heads into a new decade.

TAKING THE CONCEPTS of cradle-to-cradle a step further is
biomimicry. A relatively recent force in industrial design, bio-
mimicry draws on millennia of evolution. Its core premise is
that nature has already solved many of the design and indus-
trial process problems humanity is struggling with. Natural
organisms and systems have developed efficient and low
impact features and processes for survival that are powered
by sunlight and other natural sources, use ambient tempera-
tures, and do not rely on fossil fuels or produce waste.

Leading examples of biomimicry applied to modern pro-
duction include Speedo’s Fastskin® inspired by sharkskin4®
which has been credited at least in part for recent Olympic
swimming records. Whalepower’s tubercle technology, in-
spired by the aerodynamic function of the bumps on the fins
of humpback whales, enables wind power and other turbines
to be more efficient.# Many leading companies—including
AT&T, DuPont, General Electric, and Patagonia—also use bio-
mimicry to drive process innovation, product design and
business performance.4

Paper has its roots in biomimicry. Close to two millennia ago,
the Chinese watched how wasps built their nests, and adopted
a version of that natural process to turn scraps of plants, rags
and other natural materials into paper. This early use of bio-
mimicry became the basis of our paper industry today. But
today’s large-scale paper production bares little resemblance
to its biomimicry origins. Low use of recovered fibre, signifi-
cant amounts of waste products, an energy intensive process
and production of persistent toxics do not resemble natural

processes. Nor does domesticating raw materials for sourcing
at the expense of the health of the whole ecosystem.

Biomimicry concepts still have much to offer the paper indus-
try in terms of boosting production efficiencies and dramati-
cally reducing the industry’s environmental toll. Asking the
question ‘how does nature deal with this or do this?’ would lead
producers to a myriad of answers. For example, the study of
paper wasps could unlock the secret of how to produce papers
with greater tensile and shear strength with significantly light-
er basis weights and/or help shed light for design innovation of
closed-loop systems. Also, rather than continuing to use dioxin-
producing chlorine compounds to bleach pulp, paper produc-
ers could utilize naturally occurring bacteria whose enzymatic
processes could produce bright paper whilst eliminating the
need for the use of chlorine and its resultant health hazards.

Biomimicry concepts invite innovators to turn to the natural world for inspiration
and evaluate natural systems or materials for design adaptability in the
manufacturing process, for packaging, shipping, distribution and take-back
decisions.* The implications and opportunities for new production models for
the pulp, paper and publishing industries are immense.

Markets Initiative research shows that no one has yet engaged
the concept of biomimicry to holistically address sustain-
ability and production efficiencies in the pulp and paper and
publishing industries. Needless to say, there are many places
where biomimicry could inform production and business effi-
ciencies and improve environmental performance—be it fibre
sourcing, paper production or the use of zero-powered LCDs 5°
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RECOMMENDATIONS

CHARTING A NEW COURSE: GREEN INNOVATION

THE PAPER INDUSTRY HAS THE OPPORTUNITY to be a
very different sector within the next ten years—both in
terms of its financial performance and its environmen-
tal impact. The following recommendations are based
on leadership examples Markets Initiative has observed
within the paper industry, publishing sectors, as well as
other leaders who are using concepts such as biomim-
icry and cradle-to-cradle to revolutionize their produc-
tion processes and business models. The points below

are illustrative rather than an exhaustive list.

UTILIZE SUSTAINABLE APPROACHES
TO INDUSTRIAL PROCESSES

Incorporating philosophical approaches such as cradle-to-cradle
and biomimicry will help build paper infrastructure that is green
from its fibre source through the entire product lifecycle. Key ar-
eas that need to be addressed utilizing these approaches include:

Close the Loop:

* Institute supply chain collaboration—from mills
to printers, publishers and distributors—to signifi-
cantly increase public and business participation
in waste paper collection and utilization

* Diversify the fibre basket with agricultural residues
and/or non-degradable recyclable waste materials

Eliminate Harmful Substances:
* Eliminate toxic chemicals from bleaching, inks,
coatings and paper fillers so papers can ultimately
be safely composted at the end of their life

Zero Waste Product Design:
* Redesign the publishing distribution-retail system
to eliminate waste from unsold materials
* Produce lighter basis weight papers to use less fibre
* Use pulping processes that have greater pulping
efficiencies

INVESTMENT AND FINANCIAL STRUCTURES

If we are to foster lasting change, there will need to be signifi-
cant modifications to how we invest in the industry. This could be
achieved if all private and public investment in the pulp and paper
industry were tied to sustainability performance and targets. Is-
sues of priority include:

* Investing in de-inking capacity and agricultural
residue pulping, using credible, renewable energy

* Developing government policy that provides in-
centives for an environmental restructuring of the
paper industry and supply chain

POLICY INITIATIVES

Private sector policies, government legislation and municipal by-
laws will be key in providing the necessary support and incentive
for the paper supply chain to adopt sustainability models such as
industrial ecology and biomimicry. For a policy to have a lasting
impact, it must address issues at all levels of government.

» Government mandated first right of refusal for
domestic use of recovered paper fibre

* Ahalt to further shifts toward single stream recy-
cled collection systems to assure adequate supply
to de-inking mills

* Legislated protection of at least half of the Boreal
forest and other forest ecosystems against log-
ging and other industrial development as a means
to inspire industry innovation

» Major paper consumers develop environmental
paper policies specifying a preference for a combi-
nation of recycled, FSC certified wood and agricul-
tural fibres
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