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BUYING PAPER: WHY SUSTAINABLE SOURCING
IS NO LONGER ENOUGH
The global pulp and paper industry is considered to be
one of the top four causes of deforestation in the world
today. Demand for paper accounts for about 40% of
commercial timber cut worldwide. The production and
harvesting of pulp wood continues to pull on a diminishing stock of natural forest, threatening not only the
survival of local eco-systems, but the livelihoods of those
communities dependent on them.
In recent years, responsible paper and packaging buyers
have looked to encourage better stewardship in their
supply chains by sourcing sustainable paper products
from well-managed forests. Uptake of forest certification schemes for paper, such as those offered by the
Forest Stewardship Council (FSC) and Programme for
the Endorsement of Forest Certification (PEFC), has
grown substantially with some buyers setting targets on
certified paper use, especially as more certified paper
grades become available. Chain of custody certifications
are also proving increasingly popular with buyers who
wish to demonstrate added traceability.
Sourcing paper from well-managed forests is only half
the solution, however. Most buyers are failing to get to
grips with key risks that occur further downstream in

their supply chains, either because they are not aware
of them or because they have been misinformed.
These risks occur mostly at the pulp mill, during industrial production. They centre around toxic chemical
use, pollution, health & safety and water stewardship.
As demand for paper-based products continues to grow,
buyers must exert greater scrutiny on the production
methods employed by the pulp mills who supply them.
They must question whether these methods are safe,
cause no unnecessary harm and employ the most advanced technologies, given increasing pressures around
climate change, water scarcity and social responsibility.

DOING BUSINESS BETTER: DETOX TO CLEAN UP
THE PAPER TRAIL
The pulp bleaching process represents one of the most
important environmental pollutant stages in the supply
chain as many pulp mills are sited near sensitive ecosystems such as rivers or lakes. Up until the mid 1990s,
chlorine gas was the chemical of choice for bleaching
printing and office paper, as well as tissue products and
some packaging types. It’s since been largely phased out
due to its highly toxic nature, but its use still persists in
some mills.
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The vast majority of pulp mills now employ Elemental
Chlorine Free (ECF) technology. ECF tends to rely on
chlorine dioxide as the main bleaching agent – while
it significantly reduces the potential to form dioxin
by-products, it does not completely eliminate this risk.
Dioxins and other harmful substances – known as AOX
(Adsorbable Organic Halogenes) emissions – can still
escape into waterways when discharged as part of the
mill effluent. Once released into the environment, these
bioaccumulative substances may enter the food chain
where they can cause a number of adverse health effects.
The environmental performance of ECF mills also
varies markedly. Research suggests that only the most
modern, well managed ECF mills using best available
technology are capable of achieving the lowest AOX
emission levels. Older and less well designed ECF mills,
which dominate the industry landscape, are likely to be
poorer performers and thus present a higher toxicity
risk factor.
The most environmentally-safe technology available to
pulp mills is Total Chlorine Free (TCF), which uses no
chlorine compounds. Instead the bleaching process is
supplemented with oxygen, ozone and/or hydrogen peroxide. TCF offers the best assurance of zero toxicity as
it eliminates the risk of directly discharging dioxins and
AOX emissions into the environment. With TCF, there
is also no need to store chlorine or prepare chlorine dioxide, activities which both pose potential environmental
risks.
Despite its green credentials, uptake of TCF remains
limited outside of Europe. The prevailing view within
the pulp and paper industry is that ECF is comparable
to TCF in terms of toxicity risk factor and environmental performance. It’s a misinformed view that needs
to be challenged by buyers if non-TCF mills are to be
encouraged to upgrade their operations and switch to
cleaner ‘best in class’ technology to avoid producing
dioxins and other AOX emissions (see separate box out:
Pulp Fiction? The TCF Myth Buster).

DOING BUSINESS BETTER: REDUCE WATER
RISK WITH CIRCULAR MANUFACTURE
Pulp and Papermaking is very water-intensive. On average 50 cubic meters of water are required to produce one
metric tonne of finished product, but in some cases this
amount is tripled, making the pulp and paper industry
one of the heaviest water users. Water is used in nearly
every step of the production process, from wood washing to process cooling, resulting in large volumes of
wastewater and residual sludge.
This high reliance on water, particularly fresh water,
makes pulp mills vulnerable to water risks, particularly
if sited in water-stressed regions. One study suggests

these water stresses may increase the cost of water for
mills and result in supply limitations. The paper industry also suffers from poor water recycling rates.
The more progressive pulp mills are now looking to
adopt circular manufacturing approaches in order to
boost water efficiency.
Circular manufacturing systems – also known as closed
loop systems – work by recirculating and reusing
resources (in this case, water) for longer. This not only
reduces fresh water use at mills, but results in lowered
volumes of effluent discharge. Studies suggest that
closed-loop water production facilities can generate significant savings. However it can be challenging for ECF
mills to create circular systems that recycle wastewater
from the bleaching process due to the accumulation of
chlorine compounds in filter systems.
In contrast TCF technology, which doesn’t use chlorine
derivatives, offers good potential for lowering water
usage – by a factor of 2 – compared to the ECF bleaching process. One TCF mill operator in Sweden has
reported that its total wastewater effluent volumes are
half that of typical modern ECF discharges.

SWITCHING TO TOTAL CHLORINE FREE:
THE VALUE ARGUMENT
Given the push towards responsible sourcing, forest
conservation and cradle-to-cradle lifecycle thinking,
the elimination of chlorine in the pulp and paper supply
chain makes good business sense. While there may be
some upfront investment involved to upgrade operations,
ECF pulp mills that switch to TCF and engage in
circular manufacturing should benefit commercially in
the long term. Responsible water stewardship is likely to
result in less chemical and energy use, lower fuel costs,
and reduced water treatment costs. Cost savings, which
ultimately, can be passed onto buyers.
TCF mills can also help buyers de-risk their supply
chains on a number of fronts. Production of the oxygenbased bleaching chemicals used in TCF mills such as
ozone and hydrogen peroxide requires less toxic inputs,
and because TCF produces no chlorinated substances,
the treatment and monitoring systems deployed on-site
– such as those used during the filtration and washing
stage – are likely to be less complex.
Further up the production process, TCF also delivers a
number of benefits over ECF relating to occupational
health and safety. As mentioned previously, ECF mills
tend to rely on chlorine dioxide as the main bleaching
agent for paper – a corrosive and flammable gas that
presents an explosion risk. Reports suggest that any
accidental leaks or spillages of the gas or its by-products
from mill processes could prove hazardous – not just to
mill workers, but to those living in nearby communities.
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The production of chlorine dioxide has been found
in some cases to produce residue dioxins, according
to research by the Swedish Forest Industries. There is
also a risk of worker exposure to sodium chlorate (used
by ECF mills to produce chlorine dioxide) during the
handling or transport process. ECF mills must take extensive measures to mitigate these risks by safeguarding
the enclosure of chlorine and chlorinated compounds,
and reducing their toxicity profile where possible.

Taking such an approach will not only build reputation,
but push the CSR bar even higher by helping to create
shared value within the supply chain. Advocating ethical
business – and following through with action – offers a
clear brand differentiator for responsibly minded buyers.

These risks are virtually non-existent with TCF mills.
TCF technology has now advanced to a point where it
should be considered a disadvantage – both economically and environmentally – to invest in, or continue to use,
chlorinated substances to bleach pulp. For mills with strict
environmental targets, TCF represents a clear opportunity to reduce mill effluent loads to zero discharge
– a goal previously thought impossible.

Despite the cleantech merits of TCF, it remains an understated technology. Its market share peaked in 1998,
and has since stagnated, except in more environmentally
aware regions such as Scandinavia where the technology has been more widely adopted. One of the main
barriers preventing greater uptake of TCF is the upfront
cost of conversion, a capital investment which has been
heavily resisted by most mills so far (see separate box
out: Pulp Fiction? The TCF Myth Buster).

SWITCHING TO TOTAL CHLORINE FREE:
THE REPUTATION ARGUMENT

Greater demand for toxic-free products would encourage more mills to make the switch to TCF. Public and
private sector procurement has a key role to play here.
Stipulating tighter supplier specifications for toxic-free
paper production, and demanding disclosure of quantities of dioxin / AOX emissions released would be useful
actions to take.

The detox agenda relating industrial water is very
relevant right now. Companies are facing increasing
NGO scrutiny over the hazardous nature of their factory
discharges, and are being urged to go beyond standard
compliance requirements. Demands to clean up ‘dirty’
operations are unlikely to diminish given this push for
hazardous chemicals elimination.
Calling for greater uptake of TCF technology among
mills will only not help eliminate dioxins and other toxic
bioaccumulative chemicals from the paper production
process, but drive greater accountability across the entire
pulp and paper supply chain. Because of this, the acceptance of only partial detox (from modern ECF mills using
best available technology) should not be considered good
enough.

FIRST MOVE ADVANTAGE: FUELLING
DEMAND FOR TOTAL CHLORINE FREE

Divestment strategies should also be considered. Moving
assets such as stocks, bonds or funds out of non-TCF
mills would send a clear message to suppliers that toxic
paper production is no longer tolerated. In particular,
divestment strategies should target any new pulp mill
project which is not installing the cleanest, most waterefficient TCF processes.

A useful starting point would be to demand better supply
chain transparency of pulp mill factory practices relating
to hazardous chemicals use. Non-TCF mills should be
encouraged to commit to ‘zero discharge’ policies by
adopting clear deadlines for the elimination of chlorine
and chlorine derivatives from their production processes.
This could encompass a stepped approach to phase-out.
For new mills due to come on-stream, but still in planning, TCF should be promoted as the technology of
choice. The sharing of best practice would be helpful here
– those buyers whose suppliers have, or are making, the
transition to TCF should be encouraged to promote their
experiences, so others can learn and follow.
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PULP FICTION?
THE TCF MYTH BUSTER
TCF is an expensive technology to install
When converting a ECF mill to TCF there will
be upfront costs to consider, but these costs are
reduced for more modern ECF mills looking to
make the switch. However, for new build mills
the economics of choosing TCF over ECF are
comparable, if not cheaper. A recent study which
directly compares these operating and investment costs suggests that in some cases, TCF can
result in cheaper installation and running costs.
Use of TCF results in an inferior
pulp quality
Oxygen-based Kraft pulps should show no loss
in quality or brightness when compared with
chlorine dioxide bleached products if produced
in a well managed mill using best available
technology. Most modern mills employ a ‘prolonged cooking’ pulp treatment process prior to
bleaching. This makes the pulp easier to whiten,
and means TCF can achieve the same brightness
levels as ECF.

More timber and energy is used in
TCF mills
This may be true if TCF pulp is manufactured
in old bleaching units, or originally designed for
chlorine dioxide. One modern TCF mill operator, which has produced 100% TCF since 1996,
reports no increase in timber consumption since
introducing TCF.
TCF is unnecessary as ECF improves
While the most modern and best managed ECF
mills can achieve much lower levels of dioxin
and AOX emissions, these are in the minority.
These lower toxicity outputs are largely due to
advances in oxygen technolo-gy; the partial replacement of chlorine dioxide with oxygen-based
bleaching agents. The environmental performance of ECF mills still varies markedly.

Going Clean & Circular:

Paper Buyer´s Checklist
n	Determine whether your organisation has a

paper purchasing and use policy in place, and
ensure that any policy (existing or new) pro
motes environmentally responsible pulp and
paper processing

n Question the origin of the pulp to ensure

your paper is being sourced and produced
sustainably from well-managed forests. Look
for labels such as FSC-certified or PEFC- certified paper, containing a recycled pulp mix

n	Map your supply chain back to the paper 		

mill, and establish through supplier question
naires and/or audits what type of bleaching
agent and process is being used: elemental
chlorine, elemental chlorine free (ECF) or
total chlorine free (TCF)

n	If your supplier is a non-TCF paper mill,

demand disclosure of quantities of AOX 		
emissions being released and benchmark 		
this performance against comparable mills
– this can help lay the ground work for a
wider impact assessment

n	Set best practice criteria for non-TCF mills

on the following factors: use of hazardous
chemical substances; emissions to air and 		
water; water efficiency; energy use; waste 		
management

n	Consider creating a Preferred Supplier List,

weighted towards use of TCF technology 		
and adoption of more circular manufacturing
processes

R un e Le i t h e
E c o l o g y an d P i on e eri ng AB
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