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EXECUTIVE SUMMARY

Climate change has become a topic of high public interest. Building on this, politicians are
increasingly looking at standards, labels and other instruments relevant to consumers that would
lead them to participate in climate change mitigation. Therefore, attention has shifted beyond CO,
emissions related to production activities, companies or sectors, and is now also focused on CO,
emissions associated with products.

In this context, buyers are asking for the “carbon footprint” associated with the supply chain for
the manufacture, distribution and disposal of products provided to them. Customers are asking for
“carbon footprints” for different reasons:

— to meet public concerns

— toincrease their own available information

— to improve theirimage and reputation

— to position against competition

— to compare different products

— toreduce the climate effect of their own activities.
Customers want a simple statement and a guarantee that the statement accurately reflects the real
situation and is credible. However, behind the simple statement, there is a world of science and a
complexity of facts. Carbon footprint declarations can range from a single number to a full LCA (Life
Cycle Assessment). In practice, a figure will be accompanied by a communication statement, based
on background data and studies that can be shown as needed.

Companies’ choices and interpretations often make comparisons difficult. Harmonisation of
approaches in the sectoris desirable in order to limit the confusion at customer level and in the
marketplace. From the industry’s point of view, the more common the approach, the more credible
the comparison.

In 2007, CEPI, the Confederation of European Paper Industries was one of the first to propose

a common framework, enabling companies to undertake carbon footprints for paper and board
products, as there was no standardised approach for their development at that time. Since then,
three major internationally-recognised product-related carbon footprint protocols and frameworks
have been published, namely:

— The “Greenhouse gases - Carbon footprint of products - Requirements and guidelines
for quantification and communication” technical specification from the International
Organization for Standardization (ISO/TS 14067:2013);

— The Product Life Cycle Accounting and Reporting Standard (Product Standard) from the
World Resource Institute (WRI) and World Business Council for Sustainable Development
(WBCSD) GHG Protocol published in 2011;

— The European Commission Product Environmental Footprint (PEF) Category Rules (PEFCR)
for Intermediate Paper Products (Final Draft PEFCR for stakeholder consultation, May
2016);'

— Avrevision of this common framework has now been undertaken to update the methods in
order to be more aligned with the methods proposed in these guidance documents.

The common framework aims to bring forward the attributes of our products and show the way to
obtain the most useful information possible.

1 The PEFCR not only address GHGs but a variety of environmental aspects.



METHOD OF WORKING

Four steps have been taken to come to a common framework, based on a “bottom-up” approach, as
follows:

— At the time the framework was first proposed (2007), all relevant standards, definitions and
related information sources were reviewed in detail.

— The ten key elements (or “Ten Toes”) of carbon footprints of paper and board products
were identified. Guidance was prepared regarding how to quantify each element in a
manner consistent with existing standards, with emphasis on identifying the most objective
calculation approaches for aspects of greatest significance to the paper industry.

— A proposed carbon footprint framework was prepared and published, based on these ten
key elements, as a common approach for developing carbon footprints for paper and board
products.

—  The common framework has now been updated for better harmonisation with more recently
developed carbon footprint protocols and frameworks from the ISO GHG Protocol.

THE TEN ELEMENTS OF A CARBON FOOTPRINT FOR PAPER AND BOARD PRODUCTS

The following ten elements must be examined when describing the relationship between paper and
board products and making a carbon footprint for a specific product or an industry-average product:

1. Biomass carbon removal and storage? in forests

Biomass carbon in paper and board products

Greenhouse gas emissions from paper and board products’ manufacturing facilities
Greenhouse gas emissions associated with producing wood fibre

Greenhouse gas emissions associated with producing other raw materials /fuels

o U AN

Greenhouse gas emissions associated with purchased and sold electricity, steam, heat,
and hot and cold water

7. Greenhouse gas emissions associated with transportation

8. Greenhouse gas emissions associated with product use

9. Greenhouse gas emissions associated with product end of life

10. Avoided greenhouse gas emissions(optional)

The issues involved in reaching a common framework have been extensively described in this
document, indicating the choices for each element that need to be made at different levels in the
industry.

FINAL RESULT

One of the main results of this exercise is the fact that it is not possible to develop a “one-size-fits-
all” standard for carbon footprints for paper and board products. A number of key choices cannot be
made at CEPI level as they vary by industry sub-sector. Also, many of the choices may have market
implications, favouring one sector or company while limiting others. The aim of this framework is

to enable companies to address their individual needs in a way that is consistent, to the extent
possible, and in alignment with guidance from ISO and the GHG Protocol.

2 ISO/TS 14067:2013 requires GHG emissions and removals to be included. It defines greenhouse gas removal
[or carbon removal] as “mass of a greenhouse gas [or carbon] removed from the atmosphere”. In this context, this frame-
work uses the term “carbon removal” to mean the action of removing the carbon from the atmosphere, for instance by tree
growing. Alternative terminologies for “removal”, for instance by IPCC, include “carbon uptake” or “carbon sequestration”. In
contrast, ISO/TS 14067:2013 defines “carbon storage” as “carbon removed from the atmosphere and stored as carbon in a
product”. Hence, in this framework, “carbon storage” is used to mean carbon that was previously removed from the atmos-
phere and is now maintained out of the atmosphere.
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PROPOSAL

Taking into consideration the realistically possible level of harmonisation and the questions
associated with developing an approach to reach it, the common framework proposes that the
industry will:

—  Work from the common understanding and background information established in this
carbon footprint framework.

— Include two qualitative statements in all carbon footprints regarding the two most
significant and unique aspects of paper and board products:

* The fact that our products are based on a renewable raw material based on the start-
ing point of our products; the capacity of forests to bind CO2.

* The fact that our products store carbon and, furthermore, that recycling of paper and
board products delays this CO2 from returning to the atmosphere.

— Include a statement in all carbon footprints that Sustainable Forest Management (SFM)
helps ensure that carbon stocks in forests remain stable or even improve over time and
build on this statement.

— Use the same system boundaries (i.e. which elements are to be included) for all products
or sub-sectors of the industry, as much as possible. Define the scope of carbon footprints
for paper and board products as being from the forest, or the collection of recycled fibre,
through to the delivery to the customer of the product (elements 1to 7 overleaf) (also
known as cradle-to-gate boundaries).

— Make a decision at the level of the different industry sectors (or converters) of these paper
and board products whether additional components of the life cycle (i.e. the use phase of
the product, end of life emissions, and avoided emissions elements) are to be included in
the footprint (elements 8 to 10 overleaf). A key aspect to consider in this regard is whether
these footprints should be made comparable to those for products made of competing
materials and/or the scope of existing databases.

— Discuss at the level of the different industry sectors whether the development and use of an
industry average number is desirable and in the best interest of sector members.

— Include in the footprint all relevant and significant emissions for the product, encompassing
both the emissions under the companies’ control and the emissions not under companies’
control (e.g. emissions attributable to purchased electricity).

— Aim to include at least 90% of all emissions (on a CO2 equivalent basis) within the system
boundaries in the carbon footprint of the product (a cut-off criterion).

— Initiate the development of generic data on, for example, transport emissions, harvesting
emissions in the forest, biomass carbon removals and end of life emissions. Update these
data on a regular basis.

— Develop knowledge based on carbon storage in products and carbon storage in forests,
and advocate for the acknowledgement of carbon storage in forests and forest products (in
particular paper and board products) in international and domestic policy development.

— Maintain the existing CEPI group structure to coordinate between the different industry
sectors and identify areas where increased harmonisation is possible.
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A. INTRODUCTION
Background

Over the past century, human activities have caused significant increases in the levels of CO, and
other greenhouse gases in the atmosphere. The Intergovernmental Panel on Climate Change has
concluded that these have been an important contributor to rising global temperatures. The paper
and board products industry’s customers and other stakeholders are interested in understanding
the impact of the industry’s activities and products on greenhouse gas emissions. A recent sign of
this interest has been a growing number of requests to companies for “carbon footprints” of their
products.

Although there is no single definition for a product’s “carbon footprint,” it is generally understood to
be the result of a calculation showing the net greenhouse gas emissions associated with a product.
Forinstance, ISO/TS 14067:2013 defines it as the “sum of greenhouse gas emissions and removals
[mass of a greenhouse gas removed from the atmosphere, for instance from trees growing] in a
product system, expressed as CO, equivalents and based on a life cycle assessment using the single
impact category of climate change”. There are several protocols and frameworks for undertaking
and reporting carbon footprints, for instance ISO/TS 14067:2013, the WRI/WBCSD GHG Protocol
Product Standard, and the European Commission Product Environmental Footprint (PEF) Pilot
Guidance (see Appendix E). These documents provide flexibility in many matters and it is often
unclear how they should be used to develop carbon footprints that address the unique attributes

of paper and board products. In this framework document, guidance is provided for designing and
calculating carbon footprints for paper and board products. The framework identifies many places
where ISO standards and other accepted accounting methodologies can be applied. The framework
can be applied in a way that is fully consistent with such standards, where this is appropriate.

This guidance must be used with careful consideration as to how the carbon footprint will be used.
Different objectives may dictate different approaches. For instance, the approach used to develop
a footprint that is used to identify a producer’s opportunities forimprovement may be very different
from the approach used to develop a footprint that is used to assess the total life cycle emissions
and removal associated with a product. Also, the approach used to develop a carbon footprint for
an entire sector may be different from the approach used to characterise products from a single
company.

Although the specific elements and calculations in carbon footprints will vary depending on the
intended use, the development of a paper and board product carbon footprint can begin from a
common framework that (a) explains the important connections between the paper and board
products value chain and the global carbon cycle, and (b) identifies approaches for characterising
those connections. This document provides such a framework.



Establishing a common approach

Four steps have been taken to come to a common framework, based on a “bottom-up” approach, as
follows:

— At the time the framework was first proposed (2007), all relevant standards, definitions, and
information sources were reviewed in detail.

— The ten key elements (or “Ten Toes”) of carbon footprint of paper and board products were
identified. Guidance was prepared regarding how to quantify each element in a manner
consistent with existing standards, with emphasis on identifying the most objective
calculation approaches for aspects of greatest significance to the paper industry.

— A proposed carbon footprint framework was prepared and published, based on these ten
key elements, as a common approach for developing carbon footprints for paper and board
products.

— Inthe current version, the framework is updated for better harmonisation with existing
internationally accepted protocols and frameworks, namely:

* The “Greenhouse gases - Carbon footprint of products - Requirements and
guidelines for quantification and communication” technical specification from the
International Organization for Standardization (ISO/TS 14067:2013 );

* The Product Life Cycle Accounting and Reporting Standard (Product Standard)
from the World Resource Institute (WRI) and World Business Council for Sustain-
able Development (WBCSD) GHG Protocol published in 2011; and

* The European Commission Product Environmental Footprint (PEF) Category Rules
(PEFCR) for Intermediate Paper Product (Final Draft PEFCR for stakeholder consul-
tation, May 2016)°.

The intent of the framework is to remain flexible, as different applications to different paper sectors
may require different methodological choices. For this reason, the requirements of the protocols
and frameworks above are presented in a way that allows the user of the framework to make
informed choices. Given the complexities of the various guidance documents, users should refer to
the original documents for these protocols/frameworks.

The intended use of the framework

This framework for preparing carbon footprints for pulp, paper and board has been developed to
address several needs:

— To provide a common starting point from which companies, customers, sector associations
and other stakeholders can develop carbon footprint methodologies appropriate for
particular uses.

— To outline some of the considerations involved in designing a framework for calculating a
carbon footprint for a paper or board product.

— To assist in characterising those aspects of a forest products’ life cycle that can be
important to the greenhouse gas emissions performance of forest products.

— To identify sources of information useful for doing carbon footprint calculations.

— To allow stakeholders, especially customers, to understand the emissions and removals

associated with paper and board products and their contribution to global carbon cycle.

Progress has been made in addressing these needs through the framework described in this
document. It has not, however, been possible to develop a one-size-fits-all standard for carbon
footprints for paper and board products. As the development of the framework has involved virtually

3 The PEFCR addresses GHGs as well as a variety of other environmental aspects.
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all sectors connected to the paper and board industry, it is clear that a number of choices cannot be
made at CEPI level. Also, many of the choices may have market implications, favouring one sector or
company, while limiting others. The aim of the framework has thus been to provide consistency with
sufficient flexibility to enable all paper and board products companies to address their individual
needs.

Experts’ use

An attempt has been made to cover all potentially relevant issues in the framework. This framework
is meant to support the experts in the various forest industry sectors and companies who develop
carbon footprints.

Customer communication

When communicating with customers, it will usually be necessary to reduce the results of the
carbon footprint to one or two pages of easy-to-communicate information. By following this
framework document, however, companies will be able to assure customers and other stakeholders
that there is expertise and consensus, as well as transparency, in the methodology and data behind
the single numbers in the final document.

B. DESCRIPTION OF THE GENERAL STRUCTURE OF THE COMMON FRAMEWORK

The framework consists of five general points of guidance, a proposal fora common approach, and
a description of the ten elements that can be included in carbon footprint calculations for paper and
board products - i.e. the footprint “toes”:

— The general guidance describes the key issues in the development of a carbon footprint.

— The proposal fora common framework provides suggestions to address some of the
questions raised in the general guidance.

— The toes describe the elements of the footprint and approaches for characterising those
elements, on which companies and sectors can further build.

— The appendices contain background information and assistance on calculating the different
elements of the footprint.

The first two toes describe key attributes of paper and board products - carbon removal and storage
in forests and in products. These are issues the sector needs to bring forward. The next five toes
contain emissions associated with all the related processes needed to transform the wood from
forests into a final product for consumers. The eighth toe describes the use phase of the product.
Recycling of paper and board products delays the bound carbon from returning to atmosphere. The
ninth toe addresses end of life. At end of life, non-recyclable paper and board products can provide
bio-based, renewable energy. The last toe describes possible avoided emissions, including those
associated with recycling.

Many of the toes deal with emissions that can be estimated with reasonable confidence and can,
therefore, be included on a balance sheet. Balance sheets will usually include, at a minimum,
emissions estimates for the elements of the value chain within the footprint boundaries. In some
cases, it is also possible to include balance sheet information on the net removals of CO, from the
atmosphere from tree growing, although these calculations often involve more uncertainty than
that associated with estimates of emissions. Finally, depending on the use of the footprint, it may be
possible to use certain avoided emissions on a balance sheet.

The first two toes (forest carbon removal and storage, product carbon storage) and the last two
toes (end of life emissions and avoided emissions) deal with topics that can be more difficult to



quantify, although they are important parts of the framework. Many of them involve both technical
considerations as well as a number of policy considerations. In this document, the ten toes are
described and initial guidance is provided on how to develop the estimates. Additional guidance will
be needed to explain in more detail how to develop the estimates and use them on a balance sheet.
Offsets are not included in this framework.

C. GENERAL GUIDANCE FOR FOREST PRODUCT CARBON FOOTPRINTS

A carbon footprint must ...

1. Be easy to use, easy to understand, easy to communicate, and be credible
and transparent.
Help stakeholders understand the connections between the paper and board
products value chain and the global carbon cycle.
Include the important sources of emissions and removals, and be consistent
with physical realities (the footprint should not present a situation that does
not exist in reality).
If used to compare products, be developed using comparable system
boundaries, cut-off criteria and methods, and be in accordance with
applicable standards governing the comparisons of product environmental
attributes.
If used to identify opportunities for a company to make improvements,
reflect the amount of control that the company has over the sources of

emissions and removals in the footprint.

In order to achieve these general guidance points, the following key issues should be taken into
account when developing the carbon footprint of a specific or industry-average product:

Transparency - describing your methods: Because transparency is an important guiding
principle for developing carbon footprints, companies releasing carbon footprints to customers or
other stakeholders should be willing to describe, upon request, the methods used to develop the
footprint, describing the way the issues below have been handled. Verification or critical review of
the footprint is an option that may further enhance its credibility.

Organising emissions data to reflect control: There are different approaches to organising
information on emissions and removals in carbon footprints. In some cases, the data are organised
according to where in the life cycle the emissions occur. In other cases, however, data are organised
to reflect the degree of control the company has over the emissions. Emissions over which the
company has control are called “Scope 1 emissions” under the WRI/WBCSD GHG Protocol, and
“direct emissions” under ISO14064:2006. Emissions not under the company’s control are “Scope

2” or “Scope 3” emissions under the WRI/WBCSD GHG Protocol, and “indirect” emissions under

ISO 14064:2006. The approach used to organise emissions data should be consistent with the
objectives of the footprint and be used consistently throughout the footprint.

Unit of analysis: The input data and calculations required to undertake a carbon footprint need
to be tied to a “unit of analysis” that depends on the intended use for the footprint. In some cases,
a “functional unit” (see Glossary) will be needed; in other cases, it will not be possible to define an
adequate functional unit (e.g. for a cradle-to-gate footprint) and a declared unit (see Glossary) must
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be used instead. Different standards may have different requirements in terms of the unit of analysis
to use for a given application. Some examples of these requirements may be found in Appendix E.

Determining boundary conditions: There are many possible uses for carbon footprints. The
boundary conditions used in the analysis (i.e., the decision on which elements of the value chain to
include) must be appropriate for the intended use. The boundary conditions for an industry-average
product carbon footprint may be different than those for a carbon footprint of the same product
manufactured at a specific company. For instance, an industry-average footprint might include end
of life emissions as generic data can be used to describe the average situation. The products from
a specific company, however, may not follow the average situation and the true end of life destiny
of products from the company may not be known, thus the company may use footprint boundaries
that exclude end of life. Alternatively, a carbon footprint on the products from a specific company
can still include end of life based, for instance, on industry-average assumptions. It is therefore
important to describe these boundaries.

There are a number of factors to consider in selecting boundary conditions:
— To what extent is the footprint intended to reflect emissions and removals that are outside
the company’s control?
— How accurate are the data for characterising emissions and removals along the value
chain?
— What are the boundary conditions being used in carbon footprints against which the
footprint will be compared?

Another factor is whether the footprint is intended to be consistent with guidelines in other protocols
and frameworks, for instance ISO 14067 or the WRI/WBCSD Product Standard. These standards
have their own requirements in terms of system boundaries. Some examples of these requirements
may be found in Appendix E.

Time period for assessment of GHG emissions and removals: The selection of boundary
conditions is closely related to how the analysis considers the timing of GHG emissions and carbon
removals. Flows of GHGs into and from the paper and board products value chain occur over
decades or longer. Indeed, although paper and board products are typically short-lived, trees take
several years to grow, thus sequestering carbon over several years. While not common in Europe,
in cases where used paper products would be placed in landfills, they would take many years to
degrade releasing the carbon over time. Also, some of the carbon in products disposed in landfills
will, for all practical purposes, never degrade under anaerobic conditions®.

Traditional carbon footprint practice does not consider timing, except to the extent that temporal
system boundaries dictate which stocks and flows are included. Increasingly, customers and other
stakeholders are interested in the timing of emissions and removals. Addressing the timing of
emissions and removals in a carbon footprint greatly complicates the calculations and introduces
additional uncertainty. As a result, other protocols and frameworks (e.g. ISO 14067 and the
Product Standard) allow, but do not require, information on timing to be reported separately from
the calculated carbon footprint (CFP) (again, except to the extent that the protocols may specify
temporal boundaries). Similarly, the framework described in this document does not require
information on the timing of emissions and removal except to the extent that temporal boundaries
must be clearly explained. Information on timing may be included as additional information,
however.

4 Forinstance, IPCC’s National Inventory Guidelines (Vol. 5, Ch. 3) indicate that “...some degradable organic carbon
does not degrade, or degrades very slowly, under anaerobic conditions in the Solid Waste Disposal Site (SWDS). The recom-
mended default value for [this fraction] is 0.5 (under the assumption that the SWDS environment is anaerobic and the DOC
values include lignin...)".



Cut-off criteria: It is not practical or necessary to include every substance or emission that enters
or leaves the boundaries of the carbon footprint. In life cycle studies, cut-off criteria are set to
determine which of the inputs and outputs should be included. (See ISO 14040:2006 and ISO
14044:2006.) In carbon accounting protocols, these cut-offs are sometimes called materiality
thresholds. (See the WRI/WBCSD GHG Protocol Corporate Accounting Standard.) For footprints that
are available to the public, the cut-off criteria or other approaches that were used to decide which
inputs and outputs to include in the footprint should be clear. For the common framework discussed
here, cut-off criteria or materiality thresholds are suggested to be expressed as a fraction of the
total footprint greenhouse gas emissions (in CO, equivalent). The cut-off criteria should be defined
consistently with the intended application and different protocols and framework will have different
requirements. Some examples of these requirements may be found in Appendix E.

Comparing carbon footprints: A number of industry stakeholders have expectations that

carbon footprints will be helpful in comparing products. Product comparisons, however, must

be done with great care. ISO has developed standards that apply to the use of life cycle studies

for supporting product comparisons and these standards are relevant to comparisons of carbon
footprints of different products. ISO 14044:2006 and ISO/TS 14067:2013 are especially relevant.
When comparing carbon footprints, special attention must be paid to (a) ensuring that the products
perform the same function (i.e. the study must be based on equivalent functional units), (b)

using consistent boundary conditions, allocation methods and cut-off criteria, (c) transparency

in reporting, and (d) obtaining an appropriate level of critical review. In addition, when comparing
products, it is important to remember that there are environmental attributes other than greenhouse
gas emissions that may be important to a product’s overall environmental performance. More
specifically, various protocols and frameworks will have different requirements regarding public
comparisons of carbon footprints. Forinstance, ISO 140467:2013 specifies that a CFP study shall
not be used fora communication on overall environmental superiority of one product vs. another
one. Comparison based on the CFPs of different products is only permitted if the calculation of
CFPs of the products to be compared follow identical CFP quantification and communication
requirements. Claims regarding the overall environmental superiority or equivalence of one product
versus a competing product, referred to in ISO 14044 as comparative assertions, are not supported
by the WRI/WBCSD GHG Protocol Product Standard.

Allocating GHG emissions among products and co-products: In many cases, facilities produce
several types of products, for example different types of paper/paperboard, wood products,
bioenergy, biomass fuels and calcium carbonate. In addition, some facilities produce other types

of products - excess electricity, for instance. Allocation of GHG emissions to co-products should
be done for these co-products. ISO/TS 14067:2013 and the Product Standard allow for various
co-products allocation methods. Examples of these requirements can be found in Appendix E.
Allocation rules should be made transparent when publishing a footprint.

Allocation in systems involving recycling of used products: Forest product manufacturers,
particularly those in the paper and paperboard sectors, rely heavily on recycled fibre as raw
material. Through recycling, the virgin fibre (after its first use) may be used as a raw material in

the original production system (closed loop recycling), producing the same product or in another
production system (open loop recycling), producing a different product. When calculating a

carbon footprint in cases where fibres are used several times, one must decide how to allocate
the emissions from both the virgin and recycled fibre operations to the products that result from
multiple uses of the fibre.

Allocation rules should be used consistently throughout the carbon footprint calculations to avoid
double counting. Handling allocation for recycling is especially important when the intended use of
the footprint is to compare products based on virgin fibres and products based on partly or entirely
recycled fibre. ISO 14044:2006 provides guidance in a stepwise procedure, starting with options
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to avoid allocation, wherever possible. The same stepwise procedure is used in ISO/TS 14067:2013
but the Product Standard has different requirements (see Appendix X). It may be appropriate for
different industry sectors to use different allocation approaches for recycling. For instance, the
corrugated box industry in Europe uses a closed loop allocation approach that shares the emissions
from the virgin and recycled fibre systems equally among all products. (FEFCO-CEPI Containerboard
European Database for Corrugated Board Life Cycle Studies, 2015). The European tissue sector
(ETS), does not apply any allocation or avoided emissions for recycling in their Product Category
Rules but requires that an additional process with virgin fibre production be added to compensate
for actual fibre loss in the deinking process. Examples of permissible allocation methods for
recycling in various protocols and frameworks may be found in Appendix E.

Working with aggregated data: Many of the toes in the framework described herein require
disaggregated data. Forinstance, if one wants to include the emissions from the production of fuels,
these emissions would be in a different toe than the emissions associated with burning those fuels.
Some data sources, however, combine these into a single value. For purposes of transparency,

it is recommended that, to the extent practicable, emissions be disaggregated according to the

toes described in this framework. Aggregated data may be used, however, and the data may be
organised differently than suggested in this framework, where it is appropriate for the intended use
of the footprint.

Biomass carbon and biomass-derived CO,: Carbon removal and the use of biomass fuels are
important attributes of the paper and board products value chain. There are a number of approaches
for quantifying and/or characterising the role of carbon removal. Some of these approaches
generate estimates of net removal (or net emissions) that can be used on greenhouse gas balance
sheets while others are useful primarily as tools for educating stakeholders. Several approaches

for characterising the effects of biomass carbon are discussed in Appendix B. It is important to
understand that estimates of CO, emissions from biomass burning have no meaning in and of
themselves because they represent only one of many places along the value chain where carbon is
transferred to and from the atmosphere. While estimates of CO, emissions from biomass burning
are often included as “additional information” they are not combined with CO, emissions from

fossil fuels in greenhouse gas emissions totals in the European Trading Scheme, the WRI/WBCSD
GHG Protocol Corporate Standard, or the 2006 IPCC National Reporting Guidelines. Other existing
internationally-accepted carbon footprint protocols and frameworks, however, take a different
approach, and typically require inclusion of biogenic carbon removals and emissions in the reported
calculated carbon footprint value. More detail concerning the different reporting requirements of
biogenic carbon in these protocols and frameworks can be found in Appendix E.

A good practice in terms of reporting biogenic carbon removals and emissions, and one that will
help ensure consistency with other existing carbon footprint protocols and frameworks, is to be
fully transparent in terms of quantification and treatment of these removals and emissions across
the value chain, to the extent the data are available. More specifically, this would mean reporting
information on the following elements:

. Disaggregated and net emissions and removals of biogenic CO,;

. Emissions and removals of biogenic CO, due to direct land use change (dLUC);

. Total carbon footprint value excluding emissions and removals of biogenic CO,; and
. Total carbon footprint including biogenic CO, emissions and removals.

In addition, information on indirect land use change (iLUC) and on the effect of the selected
allocation procedures on the reported biogenic CO, could also be reported as separate information.



D. PROPOSAL FOR A COMMON APPROACH FOR PAPER AND BOARD PRODUCTS

In order to come to a common approach as much as it seems possible today, with the establishment
of this carbon footprint framework and the remaining open questions and debates, CEPI proposes
that the industry as a whole:

1. Works from the common understanding and background information established in this
carbon footprint framework.

2. Includes two qualitative statements in all carbon footprints regarding the two most
significant and unique aspects of paper and board products:

— The fact that our products are based on a renewable raw material, using the starting
point of our products; the capacity of forests to bind CO,,.

— The fact that our products store carbon and, furthermore, that recycling of paper and
board products keeps this CO, from returning to the atmosphere.

3. Includes a statement in all carbon footprints that Sustainable Forest Management (SFM)
helps ensure that carbon stocks in forests remain stable or even improve over time and
build on this statement.

4. Uses the same system boundaries (i.e. which elements are to be included) for all products
or sub-sectors of the industry, as much as possible. Defines the scope of carbon footprints
for paper and board products as being from the forest, or the collection of recycled fibre,
through to the delivery to the customer of the product (elements 1to 7 above) (also known
as cradle-to-gate boundaries).
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5. Makes a decision at the level of the different industry sectors (or converters) of these paper
and board products whether additional components of the life cycle (i.e. the use phase of
the product, end of life emissions, and avoided emissions elements) are to be included in
the footprint (elements 8 to 10 above). A key aspect to consider in this regard is whether
these footprints should be made comparable to those for products made of competing
materials and/or the scope of existing databases.

6. Discusses at the level of the different industry sectors whether the development and use of
an industry average number is desirable and in the best interest of sector members.

7. Includes in the footprint all relevant and significant emissions for the product,
encompassing both the emissions under the companies’ control and the emissions not
under companies’ control (e.g. emissions attributable to purchased electricity).

8. Aims to include at least 90% of all emissions (on a CO, equivalent basis) within the system
boundaries in the carbon footprint of the product (a cut-off criterion).

9. Initiates the development of generic data on, for example, transport emissions, harvesting
emissions in the forest, biomass carbon removals and end of life emissions. Update these
data on a regular basis.

10. Develops knowledge based on carbon storage in products and carbon storage in forests,
and advocate for the acknowledgement of carbon storage in forests and forest products (in
particular paper and board products) in international and domestic policy development.

11. Maintains the existing CEPI group structure to coordinate between the different industry
sectors and identifys areas where increased harmonisation is possible.

The eleven points above should form the common framework. They take into consideration
competition between different grades and processes. Further work on the common approach is
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ongoing at the level of the different industry sectors, based on CEPI’s framework.

The general approach to decisions that still need to be made is the following - where consensus is not
possible, transparency is key. As long as all involved in developing the carbon footprints are clear and
transparent in their choices, the different approaches can be understood.

Finally, it must be said that the establishment of a carbon footprint framework or the calculation of a
carbon footprint of a product does not guarantee a positive or neutral result in itself. This framework brings
the attributes of our industry’s products forward and shows the way to achieve the most objective and
realistic results possible.



THE TEN TOES OF A CARBON FOOTPRINT
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INTRODUCTION

In the establishment of the different levels of carbon footprints of paper and board products, one
can distinguish ten important elements - the “Ten Toes™:

Biomass carbon removal and storage in forests

Biomass carbon in paper and board products

Greenhouse gas emissions from paper and board product manufacturing facilities
Greenhouse gas emissions associated with producing wood fibre

Greenhouse gas emissions associated with producing other raw materials/fuels
Greenhouse gas emissions associated with purchased electricity, steam, heat and hot and
cold water

Greenhouse gas emissions associated with transportation

Greenhouse gas emissions associated with product use

Greenhouse gas emissions associated with product end of life

0. Avoided greenhouse gas emissions

SARCLEF RN

= 0 ® N

In this part of the framework report, the Ten Toes are described and specific guidance is given on
the key issues in each of these toes. Further, help is provided in Appendices B and C on the specific
calculations required in each of the toes. The following diagram helps explain the connections
between the Ten Toes and the various elements of the paper and board products value chain.

Carbon sequestration: Toe 1

GHG emissions from management
and harvesting: Toe 4

Non-fibre raw materials and fuel GHG emissions: Toe 5

GHG emissions: Toe 7

Y

\ 4

Facility GHG emissions: Toe 3

GHG emissions associated
with purchased pulp and
: other wood fibre inputs: Toe 3
Primary and

Secondary GHG emissions associated
Manufacturing with purchased electricity
and steam: Toe 6

Biomass CO, emissions:
Additional information

Transport of Primary
and Final Products GHG emissions: Toe 7

GHG emissions: Toe 8
Carbon sequestration: Toe 2

Product Use

GHG emissions: Toe 7

Biomass CO_emissions:
Additional information
m Burn of energy

GHG emissions: Toe 9
Energy

GHG emissions
from fibre Landfill

Methane emissions: Toe 9
processing: Toe 4 >

» Carbon sequestration: Toe 2
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Toe 1
Biomass carbon removal and storage® in
forests

INTRODUCTION

The first item to address in a carbon footprint for paper and board products is information on the
importance of forest carbon. Forests sequester biomass carbon while providing raw materials

for industry, important environmental services and employment. The industry’s use of wood fibre
provides an incentive to keep land in forest where it can “bind carbon” and sustainable forest
management practices help ensure that new biomass carbon is grown to replace the biomass
carbon that is removed during harvest. Biomass carbon removal and storage are attributes that are
missing from the value chains of most other industries but are central features of the value chain of
the forest products industry, in particular paper and board products.

While forests are critical to the environmental attributes of paper products, it can be difficult to
determine the precise effect of an individual product on forest carbon. Therefore, the approach
below allows companies to use various types of information, from quantitative to descriptive.

ISSUES/DISCUSSION

A simple way to deliver the message

The concept of biomass carbon in forests can be difficult to understand. A simple way to deliver the
message is to use the starting point that sustainable forest management (SFM) helps to ensure that
the stocks of carbon in forests remain stable or even improve over time.

Forest carbon stocks

Largely due to the wide adoption of SFM practices in the developed world, forest carbon stocks
in these countries are typically stable orincreasing, despite the fact that the majority of the
world’s industrial harvesting is undertaken in these same countries. According to the European
GHG inventory, forests of the EU-28 are a net carbon sink, with net CO,removals by forests
having increased by over 19% between 1990 and 2014. Indeed, throughout the developed world,
sustainable management practices are largely in place to help ensure the future availability of
wood. By replenishing the forests, these practices help maintain stable stocks of forest carbon. It
is difficult, however, to isolate the effects attributable to a specific product. Also complicating the
calculations is the reliance on imported wood in some places.

Economic incentives

A very important impact of the forest products industry, including the paper and board industry, on
forest carbon is the economic incentive that the industry provides by creating demand for wood.
Without this demand, the pressures to convert land to non-forest uses might result in large losses
of forest carbon due to land clearing. Where avoided deforestation can be estimated, it may be
possible to discuss this as additional information, explaining the important connections between
the industry and the global carbon cycle. Information on the influence of the increased demand for
biomass fuels can also be useful.

51S0/TS 14067:2013 requires GHG emissions and removals to be included. It defines greenhouse gas removal [or carbon
removal] as “mass of a greenhouse gas [or carbon] removed from the atmosphere”. In this context, this framework uses the
term “carbon removal” to mean the action of removing the carbon from the atmosphere, for instance by tree growing. Alterna-
tive terminologies for “removal”, for instance by IPCC, includes “carbon uptake” or “carbon sequestration”. In contrast, ISO/TS
14067:2013 defines “carbon storage” as “carbon removed from the atmosphere and stored as carbon in a product”. Hence,

in this framework, “carbon storage” is used to mean carbon that was previously removed from the atmosphere and is now
maintained out of the atmosphere.



Qualitative and quantitative

Existing carbon footprint protocols and frameworks (e.g. ISO/TS 14067:2013 and the WRI/
WBCSD GHG Protocol Product Standard) typically require that carbon removals are included in

the calculated CFP and reported separately. A good practice is to be fully transparent in reporting
biogenic carbon information. To simplify, in the absence of land use change, carbon removal can be
assumed to be equal to the carbon content of wood inputs to the paper product (for both material
and energy purposes).

In addition, in some cases there will be GHG emissions and/or removals from direct and indirect
land use change (dLUC and iLUC). Some companies may be able to estimate changes in forest
carbon stocks and attribute a portion of those changes to individual products. In these cases, the
footprint may include quantitative information in the form of a number indicating the net additions
to forest carbon stocks per unit of product, averaged over appropriate areas and times. The
reporting requirements for dLUC and iLUC in the various carbon footprint protocols and framework
are discussed in Appendix E. The considerations involved in using biomass carbon information in
balance sheets are explored in Appendix B.

Companies that do not have the possibility to make quantitative statements about forest carbon
storage in a footprint should still address this issue in the footprint by describing how a company’s
sustainable forest management practices and fibre procurement practices are helping to ensure
that forest carbon stocks are not being depleted. Reliance on fibre from sustainably-managed
forests should usually allow a product to be characterised as having, at worst, a “net zero” impact
on forest carbon. In some cases, however, it may be necessary to consider whether there was a
significant change in the average carbon stocks associated with wood production. Large changes
in management intensity, such as converting a sustainably-managed naturally-regenerating forest
to plantation, can have a significant impact on average carbon stocks. Forinstance, the WRI/
WBCSD GHG Protocol Product Standard requires the practitioner to pay attention to these types of
situations.

To help stakeholders understand the importance of the industry’s use of sustainably-managed
forests to the carbon cycle, companies may also want to calculate how much carbon is maintained,
on average, in the area of sustainably-managed forests needed to supply fibre for the product on a
continual basis. Appendix B has more information on this approach.

Relation with carbon storage in products (Toe 2)

Unless there are large changes in forest management intensity, sustainably-managed forests do

not have a large effect on atmospheric CO, because while some trees are harvested, others are
growing, accumulating additional carbon that replaces the carbon lost from the forest in harvested
wood. If biomass carbon is stored in products, the estimates derived in Toe 1 can understate the

net carbon removal accomplished in the paper and paper board products value chain and should
therefore be viewed in combination with the issue of carbon removal in products, discussed in Toe 2.

Relation with greenhouse gas emissions from paper and board products manufacturing facilities
(Toe 3)

Biomass is often used for energy in pulp mills. This biomass is accounted for in stock change
calculations in the forest in Toe 1. InToe 3, CO, from biomass combustion also needs to be
calculated and reported separately, and may be included in overall assessments of biomass carbon
stocks or flows, as discussed in Appendix B.

Relation with greenhouse gas emissions associated with producing wood fibre (Toe 4)

Toe 4 addresses the greenhouse gas emissions generated in producing wood fibre and recycled
fibre, that is forest management operations and harvesting, and collection, sorting and processing
of paper for recycling before it enters the recycling process, mainly due to the combustion of fossil
fuels. It does not address forest carbon, which is included here in Toe 1.
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Toe 2
Biomass carbon in paper and board
products

INTRODUCTION

The second item to address in a carbon footprint for paper and board products is the role of
biomass carbon in products. Where forests are managed sustainably, forest biomass carbon stocks
remain relatively stable. Under conditions where forest carbon stocks are stable, net removals of
carbon from the atmosphere are not stored in the forest but in the wood removed from the forest.
Especially over multiple harvest cycles, effects related to (a) biomass carbon stored in products in
use and in landfills (in this toe), and (b) avoided emissions related to substitution of many forest
products, including paper and board products, for more greenhouse gas intensive alternatives
(discussed in Toe 10) may be more important.

The effect of carbon in products on footprint results will depend on the temporal system boundaries
used in the analysis.

ISSUES/DISCUSSIONS

A simple way to deliver the message

The concept of biomass carbon storage in products can be difficult to understand. A simple way to
deliver the message is to show the product, - e.g. this product contains biomass carbon and as long
as it is in use this biomass carbon is not in the atmosphere.

Product biomass carbon content

The biomass carbon content of a product as it is put into commerce can be easily estimated and
documented in a carbon footprint report. In footprints ending with manufacturing of intermediate or
final products, information on carbon in the product should be included so that the entity receiving
the product can continue the carbon footprint and accurately account for continued carbon storage
through subsequent parts of the value chain as well as for end of life emissions.

Long-term carbon storage

The fraction of the biomass carbon content of the product that remains stored in a product in use
for long periods of time can sometimes be estimated with reasonable confidence because it is
closely related to the function of the product, as part of the product design. Forinstance, most paper
and board products are short-lived hence the amount of carbon stored in use will be small but some
specific paper products can be archived for extended periods of time, thus increasing the fraction of
carbon stored.

In addition, as highlighted by IPCC in the Guidelines for National Greenhouse Gas Inventories (2006),
only a fraction of the biomass carbon in products placed in landfills will degrade under anaerobic
conditions, the remainder being indefinitely stored. The further the product moves through the

value chain, however, the more uncertain the biomass carbon storage estimates becomes. After
use, the fate of the product is primarily determined by public policy decisions regarding solid waste
management, which are out of the company’s control and vary considerably from one region to
another. As a result, estimates of carbon stored in landfills can vary significantly between footprints
solely due to different public policies regarding waste management in different regions.



The effect of long-term carbon storage in products in use and in landfills can be estimated. Existing
carbon footprint guidelines, however, while allowing for this effect to be documented separately,
do not allow this to be included in the reported CFP value, meaning that it would have to be
documented separately from the balance sheet. Also, one should only consider the carbon that is
expected to remain out of the atmosphere for a length of time determined by the temporal system
boundaries. Depending on the footprint’s system boundaries, estimates of storage attributable

to biomass carbon in products can be limited to products in use, or can include both products in
use and in landfills. The considerations involved in using Toe 2 information in balance sheets are
examined in Appendix B.

Recycling

Keeping fibre in the recycling loop as long as the fibre is not too degraded to be used in
papermaking could be considered as storage of carbon during product use. A calculation approach
for accounting for this extended storage is presented in Example 3 of ISO/TR 14047:2003. It is
important, however, to calculate the impacts of recycling-related carbon storage in a manner that
is consistent with how other aspects of recycling are considered in the CFP. If, for instance, the
boundaries of a CFP study are extended to include carbon storage in recycling, they should also
include emissions associated with recycling. This introduces many complications and uncertainties
that are normally beyond the scope of CFP studies.

Additional considerations

The impacts of biomass carbon on CO, in the atmosphere can be estimated using changes in stocks
of biomass carbon (i.e. net carbon storage) or net flows of biomass CO, to the atmosphere. The
decision on whether to use stock changes or net flows of biomass CO, in a balance sheet depends
on the intended application of the footprint. However, care is needed in order not to double count
the benefits from carbon removal and net storage. As such, the balance sheet should include either
the carbon storage occurring within temporal system boundaries OR the removal and emissions
(flows) of biogenic CO,. ISO/TS 14067:2013, the Product Standard of the GHG Protocol and the
PEFCR for Intermediate Paper Products require that the latter approach be used.
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Toe 3 .‘
Biomass greenhouse gas emissions from

forest products manufacturing facilities

INTRODUCTION

The next item to address in a carbon footprint for paper and board products is emissions from fossil
fuel and biomass combustion at manufacturing facilities that produce paper and board products,
including primary manufacturers (e.g. pulp mills, paper mills, board mills) and final manufacturing
facilities (e.g. box plants). This includes all facilities involved in converting wood fibre or recycled
fibre into final products regardless of who owns them. It also includes fuels used to operate
pollution control devices that are treating releases from the manufacturing operations and for
transportation at the facility. Toe 3 emissions are usually included in greenhouse gas (GHG) balance
sheets.

ISSUES/DISCUSSIONS

Data sources

In many cases, emissions from facilities controlled by the company preparing the footprint are
estimated for other purposes (e.g. GHG reporting requirements), and can be directly used in
preparing a carbon footprint. In some cases, however, these emission estimates may not be
available, for instance, where the footprint is being prepared by a company that owns the converting
operations but not the primary manufacturing facilities, or where a company purchases pulp from

a different company. In these cases, ideally this information can be obtained directly from the
facilities of interest. In some situations, however, it will be necessary to use generic information
describing facilities of the same general type. In all cases, the company should identify data
sources.

Greenhouse gases

Fuel-derived CO, emissions represent the large majority of GHG emissions from paper and board
products manufacturing. Other gases or emissions sources may be important, however, for certain
uses of carbon footprints. The combustion of fuels may also release CH4 and N20. An analysis of
existing data sources suggests that these non-CO, greenhouse gases typically contribute 1-5% to
the total CO, -equivalents in fossil fuel combustion (see example in Appendix C), although there

are exceptions, especially for coal combustion. The decision on whether to include these emissions
in the footprint or not depends on the cut-off criteria used, which must be consistent with the
intended use of the carbon footprint. Note that ISO/TS 14067:2013 requires that all significant GHG
emissions be included in the calculated CFP. The WRI/WBCSD GHG Protocol requires that emissions
of CO,, CH4, N20, HFCs, PFCs, SF6 and NF3 be included in the CFP value. Appendix C contains
information that can be helpful in identifying significant sources of minor greenhouse gases. CO,
from biomass combustion also needs to be calculated and reported separately, and may be included
in overall assessments of biomass carbon stocks or flows, as discussed in Appendix F.

Multiple products

For facilities that produce more than one product (or produce co-products), GHG released from the
facilities will need to be allocated among the various outputs. Allocation methods are discussed in
more detail in ISO 14044:2006. Different carbon footprint protocols and frameworks have different

requirements in terms of allocation. Some examples of these are presented in Appendix E.



Sales and purchases of electricity and steam

Pulp and paper mills sometimes sell excess electricity or steam. There are several options

for adjusting carbon footprint calculations to address the effects of these practices on Toe 3
emissions. Different carbon footprint protocols and frameworks have different requirements in
terms of allocation. This is further discussed in Toe 6 and in Toe 10 and some examples of these are
presented in Appendix E.

Combined heat and power

If product or co-product electricity, steam or heat is produced by combined heat and power systems
(CHP), it may be necessary to allocate emissions from the CHP system to the various outputs.
Information on CHP allocation options is available in the ICFPA Greenhouse Gas Calculation Tools for
Pulp and Paper Mills issued under the WRI/WBCSD GHG Protocol.

Emission factors for fuels

Some fossil fuel emission factors include emissions from the operations involved in producing the
fuel. These emissions factors should not be used in calculating Toe 3. These upstream emissions are
included in the system boundaries, and should be calculated in Toe 5.

Miscellaneous sources of greenhouse gases from paper and board product manufacturing
facilities

There is a variety of small sources of GHG emissions from manufacturing facilities. In some
cases, it may be necessary to consider some of these miscellaneous emissions. Examples include
wastewater treatment plants that have anaerobic zones, mill sludge and wood waste landfills,
combustion of waste, and losses of refrigerant from air conditioning/cooling systems. CO,
emissions from kraft mill lime kilns are a combination of fossil fuel CO, and biomass CO,. The
fossil fuel CO,, associated with burning fossil fuel in the lime kiln, should be reported separately
from biomass CO,. All of these miscellaneous sources are part of Toe 3 regardless of whether the
activities are conducted on-site or off-site.
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Toe 4 ..
Greenhouse gas emissions associated with
producing wood fibre

INTRODUCTION

The fourth item to address in a carbon footprint for paper and board products is the greenhouse

gas emissions generated in producing wood fibre and recycled fibre. For virgin fibre, this includes
emissions from plant nurseries, forest management (ideally by considering averages over several
years) and harvesting. For recycled fibre, it includes collection, sorting and processing of paper
forrecycling before it enters the recycling process. Note that transport-related emissions are not
included here but ratherin Toe 7. The emissions in this toe will often be outside the control of the
manufacturer of the product described in the footprint, especially those involving recycled fibre. The
emissions should normally be included in balance sheets.

ISSUES/DISCUSSIONS

Size of the emissions

The greenhouse gas emissions associated with producing usable wood fibre from forests or
discarded paper products are usually small compared to emissions associated with manufacturing,
purchased electricity and transport emissions. In many cases, therefore, depending on the selected
cut-off criteria, it may be possible to exclude these emissions. If they are included, it is reasonable
to estimate them using generic emission factors if company-specific information is not available.

The importance of cut-off criteria

Because of the relatively small size of the emissions, cut-off criteria will be essential in deciding how
many sources to include in the analysis. Where these emissions are included in a carbon footprint,
they primarily include emissions associated with fuel usage for harvesting activities.

Multiple products

If the forests or processing facilities producing recycled fibre generate more than one product

(or produce co-products), greenhouse gas released from the facilities will need to be allocated
among the various outputs. This may be necessary, for instance, for facilities that separate different
sources of recycled fibre or for forests that produce wood fuels as well as pulpwood. Emissions
from harvesting may be allocated by identifying how harvested wood from different fellings is used®.
Forinstance, first fellings might be used for energy production, second fellings for fibre /paper
production, and final fellings for a range of products including wood furniture, building materials, and
even paper and paperboard - reflecting the use of wood product plant residuals in pulp mills. For
these fellings different equipment is used, leading to different emissions that should be allocated

to the appropriate products. This is often known as “process subdivision”. Process subdivision,
however, is not always possible, hence will be required to apply another allocation method. The
selection of a specific allocation method depends on the specific carbon footprint protocol or
framework used. Examples of allocation methods requirements are discussed in Appendix E.

Natural changes
Forest management and harvesting may change from year to year, depending on natural causes, e.g.

storms causing unintended felling of large amounts of trees, and therefore it may be necessary to

5 A felling is the same as a harvest. There can be several fellings over time on a plot of land before all of the trees
have been removed and the plot is regenerated.



average these emissions over several years.

Tracing raw material emissions

Pulp and paper mills may purchase bark and sawmill residues for their production processes and
find it impossible to track the residues back to a specific forest. Generic estimates may be required
in these cases. Some of these emissions may be from sources owned by the company developing
the footprint. The remaining information may be available from the companies producing the

fibre. In other cases, however, it will be necessary to use generic information describing emissions
associated with producing virgin and recycled fibre.

Allocation in systems involving product recycling

Where fibre inputs contain recycled fibre, a decision must be made on whether and how to allocate
various life cycle emissions between virgin and recycled fibres. There are several approaches for
making these allocations. Useful references are ISO 14040:2006 and 14044:2006 and FEFCO
European Database for Corrugated Board Life Cycle Studies (2015). Different carbon footprint
protocols and frameworks will have different requirements in terms of allocation for recycling. Some
examples are presented in Appendix E.
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Toe 5 .‘

Greenhouse gas emissions associated with
producing other raw materials and fuels

INTRODUCTION

The fifth item to address in a carbon footprint for paper and board products is the greenhouse gas
emissions generated during the manufacturing of fuels and non-wood-based raw materials (e.g.
chemicals and additives) used in manufacturing paper and board products. These include direct
emissions and emissions associated with purchased electricity to manufacture these raw materi-
als. Normally these emissions will be largely outside the control of the manufacturer of the product
described in the footprint. They can usually be included in balance sheets unless the balance sheet
includes only emissions within the company’s control.

Issues/discussions

Cut-off criteria

Emissions associated with producing a single process chemical or fuel are usually much smaller
than emissions from pulp and paper manufacturing, purchased electricity and transport. For some
raw materials, therefore, it may be possible to exclude these from the analysis based on cut-off
criteria. In other cases, however, it may be relevant to include raw materials that are used in large
quantities (e.g. sodium hydroxide, calcium carbonate or calcium oxide) and feedstocks made of
fossil fuels or requiring fossil fuels in manufacturing.

Cut-off criteria will be essential in deciding how many inputs to include in the analysis. In most
cases, these inputs are not produced by the company developing the footprint. It may be possible
to obtain the needed information (e.g. fuel types and consumption) from the companies selling the
materials. In many other cases, however, it will be necessary to use generic information describing
typical emissions associated with manufacturing these inputs. Past life cycle and footprint studies
may be helpful. Information on the emissions associated with producing fossil fuels is readily
available from life cycle databases.



Toe 6 O
Greenhouse gas emissions associated with

purchased and sold electricity, steam, heat ®
and hot and cold water

INTRODUCTION

The sixth item to address in a carbon footprint for paper and board products is the CO, emissions
associated with purchased and sold electricity, steam and heat used at facilities that manufacture
paper and board products, including chip mills, pulp mills, paper and paperboard mills and final
manufacturing facilities (e.g. box plants). This includes electricity for pollution control equipment
used to treat manufacturing-derived wastes and emissions. Emissions associated with electricity
used at facilities that manufacture other inputs to manufacturing are included in Toe 5.

ISSUES/DISCUSSIONS

Fuel mix

CO, emissions associated with purchased and sold electricity, steam and heat vary greatly
depending on the fuels and methods used to produce the energy. This has consequences for
calculating a footprint as a paper producer will receive lower or higher emissions depending on

the location of the production site even if the producer is purchasing or selling the same amount

of energy as a paper producer from another country or region. This is one of the reasons why it is
often useful to divide emissions according to control. In recent years, it has become possible to buy
electricity from specific sources, which provides direct influence over the emissions in this toe.

Emission factors

There are large differences in emission factors for grid electricity based on the fuel mix of the
electricity produced. In some cases, purchase contracts may specify emission factors or generation
methods. Where specific information is not available, emission factors for the regional or national
grid may be best. In other cases, it may be appropriate to use the European average emission factor
for electricity produced. Some emission factors are based on the average fuels used to produce
electricity while others are based on the fuels used to produce marginal electricity (e.g. to meet
peak demands). The choice of average versus marginal emission factors depends on the application
of the carbon footprints. However, average factors are appropriate for most carbon footprints. Some
factors include emissions associated with producing the fuel and may also include emissions from
power dissipated via transmission losses.

Accounting for sales of electricity, steam, heat or hot or cold water
There are different methods for adjusting carbon footprints to account for sales of electricity, steam
or heat.
— The first approach is to reduce emissions for producing electricity reported in Toe 3
by applying process subdivision. This requires identifying resources used in producing
the electricity, steam, heat or hot or cold water that is sold and removing the related
greenhouse gases from the footprint.
— Asecond approach is to identify electricity, steam or heat sales as products or co-products
and apply an allocation method to assign emissions to them. This method also has the
effect of reducing the emissions reported under Toe 3.
— Athird approach, particularly suited to situations where sales are small, is to deduct
electricity sales from purchases in Toe 6 and estimate emissions for net purchases instead
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of total purchases.

— Afourth approach is to estimate the avoided emissions associated with sales of electricity
under Toe 10. Using this approach, one must report the total emissions from producing sold
electricity, steam, heat or hot or cold water underToe 3.

Only one of the methods described above may be applied and it is recommended to be consistent in
the footprint regarding the allocation method used for the different allocation situations.

If purchased electricity, steam or heat are used to make products other than the product for which
the footprint is being prepared, one should use appropriate allocation methods. Care is warranted to
ensure that emissions are not double counted.

Methods for dealing with sold electricity, steam, heat or hot or cold water are different in different
carbon footprint protocols and frameworks. Some examples are provided in Appendix E.

Greenhouse gases

Fossil fuel-derived CO, emissions usually represent the large majority of greenhouse gas emissions
associated with purchased electricity, steam and heat. However, in some cases, biomass will be
used in producing purchased electricity, steam and heat, involving carbon removals and releases of
biomass CO,.

Combined heat and power

If the electricity or steam from a combined heat and power (CHP) system is sold (or purchased), the
emissions from the CHP system(s) will almost always need to be allocated between the steam and
electricity outputs so that the emissions attributable to manufacturing operations can be calculated.
There are a number of methods for allocating emissions in CHP systems (see, for instance, Annex

B of the ICFPA Greenhouse Gas Calculation Tools for Pulp and Paper Mills issued under the WRI/
WBCSD GHG Protocol.).

Cut-off criteria

The combustion of fossil fuels and biomass fuels may release CH4 and N20. These are relatively
small compared to CO, emissions but are included in many reporting protocols. They are sometimes
included within emission factors for purchased electricity. The decision on whether to include them
must be consistent with the intended use of the carbon footprint and the cut-off criteria used in the
footprint. One can also decide to include transmission losses in the purchased energy if these can
be calculated and are consistent with the intended use of the footprint.



Toe 7

Greenhouse gas emissions associated with ‘.
transportation

INTRODUCTION

The seventh item to address in a carbon footprint for paper and board products is the greenhouse
gas emissions associated with transporting raw materials and products along the value chain.
It includes emissions from transporting wood, recycled fibre, other raw materials, intermediate
products, final products and used products. Transport elements to consider include the following:

1. Harvested wood to the mill or chipping facility

2. Chips to the mill

3. Purchased pulp and other major raw materials (on a weight or volume basis) to the mill

4. Transport of recycled fibre to the mill

5. Primary product (e.g. rolls of paper or paperboard) from the mill to facilities that produce
final products

6. Transport of waste generated by the mill to treatment facilities

7. Final products transport to distribution centres, retailers and final consumers

8. Transport of used products to waste-to-energy facilities, landfill sites or processing centres
where waste is sorted to produce recycled fibre

ISSUES/DISCUSSIONS

Cut-off criteria and system boundaries

The system boundaries for the footprint will determine the transport-related emissions that need to
be considered. The amounts of wood fibre transported through the upstream portions of the value
chain are much larger than other raw materials, so in many cases it may be possible to limit the
transport calculations to emissions associated with the transport of virgin fibre and recycled fibre
provided the cut-off criteria are fulfilled. Emissions associated with transporting a final product can
also be significant. Companies may have information on transport-related emissions associated
with moving a final product to distribution centres, but other emissions associated with transporting
a final product are difficult to estimate because the company has no control over, and no special
knowledge of, these emissions. For this reason, companies may choose to exclude from system
boundaries those emissions associated with transporting a final product, especially for footprints
that are focused on emissions within the control of the company. Life cycle studies have shown that
greenhouse gas emissions from internal transport in the mill are very low compared to emissions
from other sources and can be ignored.

Single value for transport or show different elements of transport

The decision on whether to aggregate transport-related emissions into a single value (as suggested
here) or divide them according to their place in the supply chain will be based on the intended use of
the footprint.

Estimating transport emissions

The estimation methods for transport emissions will vary depending on data availability. If
the transport vehicles are owned by the company doing the footprint, it may be possible to
estimate emissions based on fuel consumption. In most cases, however, estimates will be
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based on knowledge of (or assumptions about) the distances involved, the mode of transport
and the expected emissions per kilometre. There are different types of emission factors for
estimating transport-related emissions. The most accurate approach is to base the estimates

on fuel consumption records. Lacking fuel consumption records, the best estimates are derived
from detailed information on the modes of transport and distances travelled. In many cases,
especially for transporting final products and for the end of life phase, it may be necessary to use
generic information to estimate transport-related emissions. When using generic data to model
transportation, care should be taken in avoiding double counting some transportation segments.

Greenhouse gases

CH4 and N20 emissions are normally much lower than CO, emissions related to fossil fuel
combustion in transport. Inclusion/exclusion of these gases depends on the cut-off criteria and the
intended use of the footprint.



Toe 8
Greenhouse gas emissions associated with

product use

INTRODUCTION

When one decides to expand the system boundaries, the eighth item to address in a carbon
footprint for paper and board products is the emissions that occur when a product is used. Use-
related emissions are very unusual for paper and board products and this is a key asset of paper and
board products compared to, for example, electronic media. This is an effective reason to mention
these emissions (or lack of) in your footprint.

ISSUES /DISCUSSIONS

Clear definitions

It is extremely unusual for paper and board products to release greenhouse gases during use or

to cause greenhouse gases to be released during use. Paper and board products, however, are
frequently used to manufacture other products whose function is separately defined. This separate
function may cause greenhouse gases to be released. In Toe 8, it is important to include only those
emissions that are from products defined by a unit of analysis that itself results in greenhouse

gas releases during use. Quantification of Greenhouse Gas emissions from use should be done
consistently with the temporal boundary.
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Toe 9 o

®

Greenhouse gas emissions associated with

product end of life ..
®
(]

INTRODUCTION

After use, paper or board products that are not recycled enter the end of life phase. Discarded
products can be sent to a waste incineration facility or a power plant where the renewable energy
contained in paper or board material is recovered by combustion, and thereby use of fossil fuel to
produce energy may be avoided. Alternatively, discarded products can be sent to landfills where
they will slowly degrade, releasing a fraction of the biomass carbon content over time as carbon
dioxide or methane. The fraction of biomass carbon content released as well as the proportion
of carbon dioxide and methane will depend on the conditions in the landfill and the management
of the landfill gases. In some cases, discarded products may be converted into compost, allowing
the biogenic carbon to return to the atmosphere over time, mostly as CO,, although some may be
converted to methane.

ISSUES /DISCUSSIONS

Uncertainty
The estimates for these emissions are inherently uncertain for many reasons:

— The end of life conditions and emissions are highly site-specific.

— The product manufacturer has minimal control over, or special knowledge of, when and
where a product will be discarded.

- The most significant end of life emissions are CH4 and biomass CO, emissions associated
with discarded paper and board in landfills but the use of landfills for waste management
varies considerably from one region to another. In Europe, common legislation prohibits
landfilling of degradable waste.

— Estimates for CH4 from landfills are greatly influenced by several parametres that also
vary considerably from one region to another - in particular (a) the use of cover systems to
collect and use as fuel or destroy CH4, and (b) degradation rates.

— The fraction of biogenic carbon that is non-degradable under anaerobic conditions varies
considerably depending on the product type as well as other factors.

System boundaries

Because of the high uncertainty, the potential for distorted comparisons between footprints, and
the almost complete lack of control by the product manufacturer, care is needed in interpreting
the results where end of life is included. Where included, it will often be necessary to estimate
these emissions using average data reflecting the regions where it is expected the product will be
disposed. Alternatively, results can be developed for a number of different end of life options to
show a range of possible effects. Certain end of life options may be precluded by public policies
that, for instance, prohibit landfilling of certain wastes.

Waste policies
End of life emissions are inherently uncertain and vary enormously depending on public policies



on waste management and site characteristics. As a result, including end of life emissions within
system boundaries can result in large differences between products that are outside the producer’s
control.

Estimating emissions
Appendix C examines the methods for estimating CH4 and biomass CO, emissions from landfills
receiving used paper and board products.

Emissions from burning waste

Where used products are burned, biomass CO, is released. How to report this emission depends on
the intended use of the footprint.

Other GHG emissions from burning used paper and board products (CH4 and N20, or CO, liberated
from calcium carbonate) are small compared to emissions associated with Toe 3 (manufacturing),
Toe 6 (purchased electricity) and Toe 7 (transport), and may be ignored depending on the cut-off
criteria and intended use of the footprint.

Time period for assessment of GHG emissions from landfills

Quantification of GHG emissions from landfills should be done consistently with the temporal
boundary of the footprint. Forinstance, ISO 14067:2013 requires that “[a]ll the GHG emissions

and removals arising from the end of life stage of a product shall be included in a CFP study, if this
stage is included in the scope”. This means that while calculating the carbon footprint, assumptions
need to be made regarding how much of the biomass carbon content in paper and paperboard sent
to landfills will degrade in the long term and assume all this carbon is emitted. The fraction of the
biomass carbon content that is non-degradable will depend on the paper grade as well as on landfill
operating conditions. The fraction of the carbon that is degradable in the long term used to estimate
emissions associated with used products in landfills at the end of life should be consistent with
those used to characterise carbon stored in products. (See Toe 2 for additional discussion of carbon
storage in landfills.) Examples of calculation are provided in Appendix C.

Discard rate

The discard rates used to estimate emissions associated with used products at the end of life should
be consistent with those used to characterise carbon stored in products. (See Toe 2 for additional
discussion of carbon storage in landfills.)

Accounting for electricity, steam or heat produced while burning waste product or landfill gas

In some cases, waste products will be burned and the energy will be recovered. CH4 from landfills
can also be captured and flared to produce energy. Burning with energy recovery, of course, can
also be helpful from a GHG emissions standpoint. There are different methods for adjusting carbon
footprints to account for this.

— First, the quantity of energy produced at end of life is not likely to be very significant, and
thus nor will the related GHG emissions. In this case, depending on the cut-off criteria and
the intended application of the footprint, it may be possible to ignore the implications for
reported GHGs of energy generated at end of life.

— Asecond approach is to identify the energy produced at end of life as a co-product and to
apply an allocation method to assign emissions to this energy. By applying this method,
emissions reported underToe 9 will correspondingly be reduced.

— Athird approach is to estimate the avoided emissions associated with sales of energy
produced at end of life under Toe 10. Using this approach, one must report the total
emissions from end of life under this toe.

Only one of the methods described above may be applied and it is recommended to be consistent in
the footprint regarding the allocation method used for the different allocation situations.
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In cases where recovered energy is sold, the methods for dealing with sold electricity, steam, heat or hot or cold water
are different in different carbon footprint protocols and frameworks. Some examples are provided in Appendix C.

Key message

What can be said when discussing these emissions is the fact that a high percentage of recycling and a low rate of
landfilling prevents CH4 emissions from taking place. As long as the fibre is of sufficient quality to be recycled, the
majority of the carbon is stored in the product chain, extending carbon storage benefits.



Toe 10 O

Avoided greenhouse gas emissions

(optional) .‘
®
.0

INTRODUCTION

When one decides to expand the system boundaries, the tenth item to consider addressing in a
carbon footprint for paper and board products is information on emissions that do not occur (i.e. are
avoided) because of an attribute of the product or an activity of the company making the product.
The credibility of avoided emissions is directly dependent on that of the scenario used to describe
what would have happened in the absence of the product attribute or company activity. There are
an almost infinite number of possible avoided emissions therefore it is not possible to offer specific
guidance.

While avoided emissions can be very useful in illustrating important connections to the climate
change issue, their use in balance sheets can sometimes be controversial. The decision on whether
to allow avoided emissions to be netted against other emissions on a balance sheet is primarily a
policy issue that will be decided differently in different situations and will depend on the intended
use of the footprint.

When using avoided emissions in a carbon footprint, it is important that the assumptions and
methods be transparent and explicable to interested parties.

ISSUES /DISCUSSIONS

Examples of avoided emissions

The least controversial avoided emissions are those that involve company activities that reduce
emissions not controlled by the company. This is because avoided emissions may be the only way
fora company to get “credit” for actions that reduce these emissions. Some avoided emissions of
interest to the paper and board products industry include the following:

— When a mill exports electricity to the grid or heat to a local city, it may displace electricity
from the grid or hot water that would have been produced by more greenhouse gas-
intensive methods. Thus, these emissions are avoided by the mill’s activities; however, in
producing this electricity, the mill’'s emissions may have increased. The use of such avoided
emissions should be transparently described, and depends on the purpose of the carbon
footprint.

— Several national authorities have developed information to assist in calculating the
greenhouse gas emissions avoided by recycling paper. The avoided emissions are extremely
dependent on local conditions and are especially significant in situations where the paper
would have been landfilled if it was not recycled. These avoided emissions will also depend
on whether the alternative use of the used paper is burning for energy to displace fossil
fuels for heat and electricity production. Again, the inclusion or not of avoided emissions
from paper recycling depends on the allocation method used. Including avoided emissions
and another allocation method will result in double counting.

— In some cases, paper and paperboard products have the potential to reduce life cycle
greenhouse gas emissions compared to alternative fossil-based products. In such cases,
the use of the paper or paperboard products can be said to avoid greenhouse gas emissions
compared to a scenario where more greenhouse gas-intensive materials would have been
used.
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— If mill waste materials are used as fertilisers, they may avoid the emissions associated with
the production of fertilisers that would have been used.

— Burning used products or waste materials as a source of biomass energy can avoid
emissions associated with the fuels that would have been used otherwise.

— If a mill produces small amounts of co-products, it may avoid alternative production of
these co-products elsewhere.

Using avoided emissions in balance sheets

Avoided emissions can be netted against other emissions only where it is consistent with the
intended use of the footprint, otherwise they should be reported as additional information. Reporting
avoided emissions from the co-products, recycling or beneficial use of mill waste should not be
undertaken if another method (e.g. allocation) is applied to deal with the associated emissions.
Considerations in applying avoided emissions methods in various carbon footprint protocols and
frameworks are discussed in Appendix C.



Additional information (optional):

There are many complex and important connections between the paper and board products
industry and the climate change issue other than these discussed so far. Some of these are difficult
orimpossible to quantify. Nonetheless, it may be important for stakeholders to understand these
connections. For this reason, this framework encourages providing additional information where
appropriate.

Some examples of useful additional information may include the following:

— Information on the forest products industry, including the paper and board sectors, support
to infrastructure that can be used to grow, collect and transport biomass for a range of uses
that benefit the atmosphere;

— Information on the industry’s continuous efforts to increase the efficiency with which it
uses wood, making additional amounts available for other uses that benefit the atmosphere;

— Detailed information on biomass carbon removal in forests;

— Assumption used in calculating the biomass carbon content of a paper or board product;

— Information that supports assumptions that the use phase results in little to no emissions;

— Assumptions and/or results of sensitivity analyses when calculating emissions and storage
associated with product end of life;

— Information on avoided emissions other than when used as an allocation method;

— Information on other relevant environmental aspects, for instance related to biodiversity
(e.g. relevant certifications);

- Ete.




The Carbon Footprint Balance Sheet

The balance sheet is the part of the footprint that includes emissions and removal that that can be
quantified and logically added or subtracted to calculate the total CFP value reported. The decision
to use footprint estimates in a balance sheet needs to be consistent with the intended use of the
footprint. In addition to the intended use of the footprint, several other factors must be considered,
including the following:

—  Only emissions and removal within system boundaries should be included on a balance
sheet.

— Itisimportant that balance sheets for product-level carbon footprints communicated
externally contain estimates in each toe that are not limited to those emissions that the
company controls. Doing so would result in balance sheets for a single product that varied
greatly depending on where in the value chain the company preparing the footprint was
located. Of course, if the footprint is company level instead of product level, and focuses on
sources owned or controlled by the company, it may be appropriate to limit the footprint to
such sources.

— The accuracy of the estimates should be adequate to meet the intended use of the
footprint.

— Companies should be willing to document, and provide to stakeholders, the assumptions,
methods and data used to develop estimates contained in balance sheets that are available
to the public. In particular, companies should be prepared to explain the following:

o The unit of analysis (i.e. the unit of product for which the calculations were

done (can be a functional unit or a declared unit, depending on the intended use of
the footprint), and the function of the product

o System boundaries (including which sources and avoided emissions are included
and which greenhouse gases are included)

o Sources for emission factors and other data

o Calculation methods

0 Main assumptions made

o Treatment of data gaps.

— The special considerations involved in using estimates of biomass carbon removal and
storage in balance sheets are discussed in Appendix C.

— Example formats for reporting the results of a carbon footprint for paper and board products
shown in Appendix D may also be suitable as a balance sheet, but would include only those
toes for which the estimates were suitable for use on a balance sheet.
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Glossary

The following terms are taken from Annex Ill of the report of Working Group | to the Fifth
Assessment Report of the Intergovernmental Panel on Climate Change, unless otherwise specified.
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Afforestation
Planting of new forests on lands that historically have not contained forests.

Biomass
Material of biological origin excluding material embedded in geological formations and material
transformed to fossilised material, and excluding peat (ISO/TS 14067:2013).

Carbon cycle
The term used to describe the flow of carbon (in various forms, e.g. as carbon dioxide) through the
atmosphere, ocean, terrestrial biosphere and lithosphere.

Carbon dioxide (CO,)

A naturally occurring gas, also a by-product of burning fossil fuels from fossil carbon deposits, such
as oil, gas and coal, of burning biomass and of land use changes and other industrial processes. It
is the principal anthropogenic greenhouse gas that affects the Earth’s radiative balance. It is the
reference gas against which other greenhouse gases are measured and therefore has a Global
Warming Potential of 1.

Carbon storage (in a product):

Carbon removed from the atmosphere and stored as carbon in a product [including a product in
landfill]. In the case of products from biomass, carbon storage is calculated as carbon removal
during plant growth and subsequent emission if the carbon is released in the end of life stage. The
carbon removal is equal to the carbon contained in the product (ISO/TS 14067:2013).

CO,-equivalent
See equivalent carbon dioxide emission.

Declared unit
Quantity of saleable product to be used as a unit of analysis (no source).

Deforestation
Conversion of forest to non-forest (Working Group | Contribution to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change (Annex III)).

Direct land use change (dLUC)
Change in human use or management of land within the product system being assessed (ISO/TS
14067:2013).

Equivalent carbon dioxide (CO,) emission

The concentration of carbon dioxide that would cause the same radiative forcing as a given mixture
of carbon dioxide and other forcing components. Its value may consider only greenhouse gases,

or a combination of greenhouse gases and aerosols. Equivalent carbon dioxide concentration is a
metric for comparing radiative forcing of a mix of different greenhouse gases at a particular time but
does not imply equivalence of the corresponding climate change responses nor future forcing. There
is generally no connection between equivalent carbon dioxide emissions and resulting equivalent
carbon dioxide concentration.

Functional unit
Quantified performance of a product system for use as a unit of analysis (modified from ISO/TS
14067:2013).

Global Warming Potential (GWP)
An index, based upon radiative properties of well-mixed greenhouse gases, measuring the radiative
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forcing of a unit mass of a given well-mixed greenhouse gas in the present day atmosphere
integrated over a chosen time horizon, relative to that of carbon dioxide. The GWP represents the
combined effect of the differing times these gases remain in the atmosphere and their relative
effectiveness in absorbing outgoing thermal infrared radiation. The Kyoto Protocol is based on GWPs
from pulse emissions over a 100-year time frame.

Greenhouse effect

The infrared radiative effect of all infrared-absorbing constituents in the atmosphere. Greenhouse
gases, clouds, and (to a small extent) aerosols absorb terrestrial radiation emitted by the Earth’s
surface and elsewhere in the atmosphere. These substances emit infrared radiation in all directions,
but, everything else being equal, the net amount emitted to space is normally less than would have
been emitted in the absence of these absorbers because of the decline of temperature with altitude
in the troposphere and the consequent weakening of emission. An increase in the concentration

of greenhouse gases increases the magnitude of this effect; the difference is sometimes called

the enhanced greenhouse effect. The change in a greenhouse gas concentration because of
anthropogenic emissions contributes to an instantaneous radiative forcing. Surface temperature
and troposphere warm in response to this forcing, gradually restoring the radiative balance at the
top of the atmosphere.

Greenhouse gas (GHG)

Greenhouse gases are those gaseous constituents of the atmosphere, both natural and
anthropogenic, that absorb and emit radiation at specific wavelengths within the spectrum of
terrestrial radiation emitted by the Earth’s surface, the atmosphere itself, and by clouds. This
property causes the greenhouse effect. Water vapour (H20), carbon dioxide (CO,), nitrous oxide
(N20), methane (CH4) and ozone (03) are the primary greenhouse gases in the Earth’s atmosphere.

Indirect land use change (iLUC)
Change in the use or management of land which is a consequence of direct land use change, but
which occurs outside the product system being assessed (ISO/TS 14067:2013).

Intermediate /Final products

Intermediate products are goods that are used as inputs in the production of other goods and
services. Final products are goods and services that are ultimately consumed by the end user
rather than used in the production of another good or service. (WRI/WBCSD GHG Protocol Product
Standard).

Reforestation
Planting of forests on lands that have previously contained forests but that have been converted to
some other use.

Removal

Mass of GHG removed from the atmosphere [for instance, from trees growing]. In the case of
products from biomass, the carbon removal is equal to the carbon contained in the product (ISO/TS
14067:2013). Alternative terminologies include carbon uptake and carbon sequestration.

Sink
Any process, activity or mechanism that removes a greenhouse gas, an aerosol or a precursor of a
greenhouse gas or aerosol from the atmosphere.
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The main officially recognised guidelines or standards for developing the carbon footprint of a product,
service or organisation are:

e The “Greenhouse gases — Carbon footprint of products — Requirements and guidelines for
quantification and communication” technical specification from the International Organisation for
Standardization (ISO/TS 14067:2013);

e The Product Life Cycle Accounting and Reporting Standard (Product Standard) from the World
Resource Institute (WRI) and World Business Council for Sustainable Development (WBCSD) GHG
Protocol published in 2011; and

e The European Commission Product Environmental Footprint (PEF) Category Rules (PEFCR) for
Intermediate Paper Product (Final Draft PEFCR for stakeholder consultation, May 2016)'.

In order to deal with the different inherent environmental performance attributes of different product
groups, Product Category Rules (PCRs) complement general calculation guidelines and ensure
consistency in the calculation methods. Such consistency is critical to allowing LCA-based information to
be added up through the supply chain and allowing different environmental declarations to be compared.

Such PCRs are being developed for e.g. intermediate paper products under the PEF (PEFCR) and can be
found for several paper products in the EPD system.

Appendix E provides examples of the recommendations of these internationally-recognised protocols and
frameworks for selected methodological choices that need to be made while developing carbon
footprints.

Some countries have developed their own CO, guidelines or standards, e.g. PAS 2050 in UK, BPX30 in
France.

Standard from the International Organisation for Standardization (ISO)

The International Organisation for Standardization (ISO) has developed the most widely accepted
guidelines for conducting life cycle studies’, including Carbon footprint of products’. While the ISO life
cycle guidelines are quite specific on the types of documentation that should accompany the results of life
cycle studies, especially those used in comparative assessments, they allow a range of practices
consistent with the intended scope and goal of individual studies. The ISO standards require transparency
in methods, boundaries, assumptions, etc.

Some of the issues associated with footprint-type studies are dealt with in the ISO standards for
environmental labels and declarations, especially ISO 14025:2006 on Type lll environmental declarations.
IS0 14025:2006" outlines principles for developing Type Ill environmental declarations to communicate

! The PEFCR addresses greenhouse gases (GHG) along with a variety of other environmental aspects

2SO 14040:2006, Environmental management -- Life cycle assessment -- Principles and framework,
14044:2006 Environmental management -- Life cycle assessment -- Requirements and guidelines

*1SO/TS 14067:2013, The “Greenhouse gases — Carbon footprint of products — Requirements and guidelines
for quantification and communication” technical specification from the International Organisation for
Standardization

*1s0 14025:2006, “Environmental labels and declarations -- Type Ill environmental declarations -- Principles
and procedures”



life cycle environmental information along the supply chain, primarily in business-to-business
communication.

Product Category Rules (PCR) for preparing such Environmental Declarations have been developed for
several paper products within the EPD (Environmental Product Declaration®) program.

Product Life Cycle Accounting and Reporting Standard (Product Standard) from
the World Resource Institute (WRI) and World Business Council for Sustainable
Development (WBCSD) GHG Protocol published in 2011

The GHG Protocol product standard has been developed by the World Resources Institute (WRI) and the
World Business Council on Sustainable Development (WBCSD). Like ISO 14067, this standard is largely in
compliance with ISO 14040/44, but specifically focuses on greenhouse gas accounting. The standard
includes many practical examples. The GHG Protocol product standard was launched in October 2011 and
has been adopted as a basis for various industry driven initiatives.

European Commission Product Environmental Footprint (PEF)°

DG Environment has worked together with the European Commission's Joint Research Centre (JRC IES)
and other European Commission services towards the development of a harmonised methodology for the
calculation of the environmental footprint of products and organisations (including carbon). Existing
methods and initiatives were taken into account (the International Reference Life Cycle Data System
(ILCD) Handbook as well as other existing methodological standards and guidance documents (ISO
14040-44, PAS 2050, BP X30, WRI/WBCSD GHG protocol, Sustainability Consortium, ISO 14025), etc.).

For the organisation angle, the ILCD Handbook, as well as other existing methodological standards and
guidance documents (Global Reporting Initiative, WRI GHG Protocol, ISO 140064, DEFRA guidance on
GHG reporting, ADEME Bilan Carbone, etc.).

The final methods, called Product Environmental Footprint (PEF) and Organisation Environmental Footprint
(OEF), were published as an Annex to the Commission “Recommendation on the use of common methods
to measure and communicate the life cycle environmental performance of products and organisations”.
The two methods are tightly interlinked and have many elements in common.

The document provides guidance on how to calculate a PEF, and how to develop product category specific
methodological requirements for use in Product Environmental Footprint Category Rules (PEFCRs).

PAS 2050:2011 UK Specification for the assessment of the life cycle
greenhouse gas emissions of goods and services
PAS 2050 was published by British Standards Institution (BSI) in 2008 and revised in October 2011. PAS

2050 was the first carbon footprint standard and has been applied by many companies worldwide. The
2011 revision resulted in a standard that is largely aligned with the GHG Protocol product standard.

The primary objective of PAS 2050 is to provide a common basis for GHG emission quantification that will
inform and enable meaningful GHG emission reduction programmes.

> http://www.environdec.com
® http://ec.europa.eu/environment/eussd/smgp/dev_methods.htm

7 http://shop.bsigroup.com/upload/shop/download/pas/pas2050.pdf



It does not itself make provision for the special treatment of particular product sectors. It is recognised
that the availability of supplementary requirements could aid consistent application of the PAS to
products within specific product sectors.

BPX 30-323: French Environmental Footprint Guidance

In BPX 30-323°, the French law Grenelle laid the framework and general methodology for French
environmental product labelling. Beyond requiring a carbon footprint for each product category, BPX 30-
323 provides general guidelines for product-specific communication and is in line with ISO 14040/44.
Additionally, BPX 30-323 includes guidelines for certain PCRs, and the Agency for Environment and
Energy Management (ADEME) has begun development of a public database containing generic data.

® http://affichage-environnemental.afnor.org/



Carbon sequestration and the use of biomass fuels are important attributes of the forest products value
chain. There are a number of approaches for characterising these attributes. Some of these approaches
generate estimates of net sequestration (or net emissions) that can be used in greenhouse gas balance
sheets while others are useful primarily as tools for educating stakeholders. Several approaches for
characterising the effects of biomass carbon are discussed here.

Developing information that can be used in greenhouse gas balance sheets

In the forest, CO, is removed from the atmosphere. Much of this carbon is returned to the atmosphere at
various points along the value chain. If the uptake in the forest is exactly matched by the transfers to the
atmosphere along the value chain, biomass carbon has no effect on atmospheric CO,. In reality, of course,
forest uptake is not exactly matched by biomass carbon transfers to the atmosphere. In most developed
countries, such transfers are more than offset by the update of CO, in forests and by carbon storage in
products, with the net result being a net sequestration of atmospheric carbon in the forest products value
chain.

It is the net balance between forest uptake and transfers of biomass carbon to the atmosphere that
determines the effect on atmospheric CO,. If you only consider transfers of biomass-derived CO, to the
atmosphere, for instance due to burning biomass fuels, you learn nothing about overall impacts of forest
biomass on the atmosphere. This is why CO, emissions associated with burning biomass are never
combined with CO, emissions from fossil fuels but are reported as “additional information”.

There are two primary approaches for depicting the effects of biomass carbon on the atmosphere;
atmospheric flow accounting (or flow accounting) and stock change accounting. Atmospheric flow
accounting calculates the net transfers of biomass carbon to (or from) the atmosphere by adding up all of
the flows of carbon to and from the atmosphere along the value chain. Stock change accounting
calculates net transfers of carbon to (or from) the atmosphere by adding up all of the changes in stocks of
biomass carbon along the value chain. When applied to the complete value chain, the methods give the
same result.

Flow accounting highlights the role of forests in removing carbon from the atmosphere but depicts
biomass fuels and products as releases of carbon to the atmosphere. Stock accounting obscures the role
of forests in removing carbon from the atmosphere, but highlights the importance of carbon storage in
products.

With either approach, it is not possible to know the overall net effects on the atmosphere without
including the entire value chain. Assessments that include only portions of the value chain can, however,
be used to demonstrate that the transfers to or from the atmosphere are less than or greater than a
certain value.

Below, a number of hypothetical scenarios are used to illustrate how the two accounting approaches can
be used in different situations. Because it reflects an analysis of the complete value chain, the “net
sequestration” value in the examples below can be used in balance sheets - i.e.it can be added
to/subtracted from emissions from fossil fuel combustion.

Scenario 1:

e Boundaries: cradle-to-gate, i.e.no knowledge of fate of carbon during product use or end-of-life

e Wood is from sustainabl- managed forest and the company assumes that harvest equals net
forest growth.

e The harvest attributable to the product contains 100 units of carbon. The product contains 25
units of carbon. The rest of the harvested carbon is contained in fuels used in manufacturing.



Changes in Biomass Carbon Stocks

(plus sign indicates growth of carbon
stocks, negative sign indicates a
reduction of carbon stocks)

Flows of Biomass Carbon

(plus sign indicates flow to the
atmosphere, negative sign indicates a
net removal)

Net
End- Biogenic
Products Products Net Forests of- Carbon
Forest In-Use End-of-Life | Storage (removal) Manufacturing Life Flow
0 >0 >0 >0 -100 75 <25 <0
Scenario 2:

o Boundaries: Cradle-to-grave

e The product is short-lived (i.e. there is no carbon storage during use).
e Allcarbon in the product is returned to the atmosphere at end-of-life (e.g. product is burned).
e Wood is from sustainably-managed forest and the company assumes that harvest equals net

forest growth.

o The harvest attributable to the product contains 100 units of carbon. The product contains 25
units of carbon. The rest of the carbon is contained in fuels used in manufacturing.

Changes in Biomass Carbon Stocks

(plus sign indicates growth of carbon
stocks, negative sign a reduction of

Flows of Biomass Carbon

(plus sign indicates flow to the
atmosphere, negative sign indicates a

carbon stocks) net removal) Net
Biogenic
Products Products Net Forests End- Carbon
Forest In-Use End-of-Life | Storage (removal) Manufacturing | of-Life Flow
0 0 0 0 -100 75 25 0




Scenario 3:

Boundaries: Cradle-to-grave

Temporal boundary: 100 years (not allowed under ISO 14067 and the Product Standard)

The product (e.g. archival paper) is long-lived and stores 20% of its carbon (5 units) for at least
100 years, allowing the 5 units to be considered a net removal of carbon from the atmosphere.
All carbon in the product is returned to the atmosphere at end-of-life (e.g, the product is burned).
Wood is from sustainably-managed forest and the company assumes that harvest equals net
forest growth.

The harvest attributable to the product contains 100 units of carbon. The product contains 25
units of carbon. The rest of the carbon is contained in fuels used in manufacturing.

Changes in Biomass Carbon Stocks Flows of Biomass Carbon
(plus sign indicates growth of carbon (plus sign indicates flow to the
stocks, negative sign indicates a atmosphere, negative sign indicates a
reduction of carbon stocks) net removal)
Net
End- Biogenic
Products Products Net Forests of- Carbon
Forest In-Use End-of-Life | Storage (removal) Manufacturing Life Flow
0 5 0 5 -100 75 25 -5
Scenario 4:

Boundaries: Cradle-to-grave

The temporal boundary is infinite (i.e. no in-use storage is allowed).

At end-of-life, the 25 units of product carbon is sent to a landfill where 8% (2 units) is stored
permanently (i.e. 10% of the carbon in the product is non-degradable under anaerobic conditions),
allowing the 2 units to be considered a net removal of carbon from the atmosphere.

Wood is from sustainably-managed forest and the company assumes that harvest equals net
forest growth.

The harvest attributable to product contains 100 units of carbon. The product contains 25 units
of carbon. The rest of the carbon is contained in fuels used in manufacturing.

Changes in Biomass Carbon Stocks Flows of Biomass Carbon
(plus sign indicates growth of carbon (plus sign indicates flow to the
stocks, negative sign indicates a atmosphere, negative sign indicates a
reduction of carbon stocks) net removal)
Net
End- Biogenic
Products Products Net Forests of- Carbon
Forest In-Use End-of-Life | Storage (removal) Manufacturing Life Flow
0 0 2 2 -100 75 23 -2
Scenario 5:

Boundaries: Cradle through Product Use.

The product is short-lived (i.e. there is no carbon storage during use).

End-of-life management is not known.

Wood is from sustainably-managed forest and the company knows that the forest grown exceeds
harvest by 3 units of carbon per 100 units of carbon in the harvest in a way that can be attributed
to the studied product.




e The harvest attributable to the product contains 100 units of carbon. The product contains 25
units of carbon. The rest of the carbon is contained in fuels used in manufacturing.

Changes in Biomass Carbon Stocks Flows of Biomass Carbon
(plus sign indicates growth of carbon (plus sign indicates flow to the
stocks, negative sign indicates a atmosphere, negative sign indicates a
reduction of carbon stocks) net removal)
Net
End- Biogenic
Products Products Net Forests of- Carbon
Forest In-Use End-of-Life | Storage (removal) Manufacturing Life Flow
3 0 20 23 -103 75 <25 <-3
Scenario 6:

o Boundaries: Cradle-to-grave

o The temporal boundary is infinite (i.e. no in-use storage is allowed).

e At end-of-life, 25 units of product carbon are sent to a landfill where 8% (2 units) is stored
permanently (i.e. 10% of the carbon in the product is non-degradable under anaerobic conditions),
allowing the 2 units to be considered as a net removal of carbon from the atmosphere.

e Wood is obtained from land use change that results in a reduction of the long-term carbon stocks.
It is calculated that the portion of carbon stocks reduction attributable to studied products is 10
units of carbon.

o The harvest attributable to a product contains 100 units of carbon. The product contains 25 units
of carbon. The rest of the carbon is contained in fuels used in manufacturing.

Changes in Biomass Carbon Stocks Flows of Biomass Carbon
(plus sign indicates growth of carbon (plus sign indicates flow to the
stocks, negative sign indicates a atmosphere, negative sign indicates a
reduction of carbon stocks) net removal)
Net
End- Biogenic
Products Products Net Forests of- Carbon
Forest In-Use End-of-Life | Storage (removal) Manufacturing Life Flow
-10 0 2 -8 -90 75 23 8

Characterising the carbon benefits of maintaining land in forests to supply the industry with wood
for products

Another important impact of the forest products industry on the global carbon cycle is its role in keeping
land in forest. When forests are converted to other types of land use, large amounts of carbon are
transferred to the atmosphere. A way of highlighting the important carbon benefits attributable to the
maintenance of forested land to supply the industry with wood is to show the amount of forest carbon
that must be maintained in the forest to keep a supply of wood for products.

For example, one can calculate the average carbon stocks per hectare over a rotation in a forest used to
provide wood to manufacture a product of interest. By dividing the average carbon per hectare by the
quantity or number of products produced from wood from that area over a rotation, one can calculate the
carbon in the forest that must be maintained to produce a single product (or unit quantity of product) on a
sustainable basis. While this is not information that can be used on a balance sheet, it can be useful as a
communication tool to help customers and stakeholders understand a difficult to communicate, but
important impact of the industry on the global carbon cycle.




Toe 1 - Characterising biomass carbon in forests

Introduction

Toe 1 provides information on the importance of forest carbon. Forests remove and store carbon while
providing raw materials for industry, important environmental services and employment. The industry’s
use of wood fibre provides an incentive to keep land in forests. Biomass carbon sequestration and storage
are attributes that are missing from the value chains of most other industries, but are central features of
the value chain of the forest products industry. While forests are critical to the environmental attributes of
paper products, it is often difficult to determine the precise effect of an individual product on forest
carbon. Therefore, Toe 1 allows companies to use various types of information, ranging from quantitative
to descriptive.

Toe 1 does NOT include:

e Emissions associated with harvesting or forest management (included in Toe 4)

Some Toe 1 emissions and sequestration may be under the control of the company while others may not
be.

The ability to include Toe 1 emissions and sequestration in balance sheets will depend on (a) the system
boundaries used in the footprint, and (b) whether the fate of carbon within those boundaries can be
characterised accurately enough to meet the intended use of the footprint. These considerations are
discussed in more detail below.

Calculation steps

As a minimum, a footprint should explain how a company’s forest management practices and wood
procurement practices are helping to ensure that the product is not causing forest carbon stocks to be
depleted. Where companies are interested in making quantitative estimates, the calculations can be done
as follows (Described in more detail in Appendix B.):

1. Identify biomass carbon within system boundaries.

2. Select a method to characterise the effect of the product (per functional unit) on biomass carbon
within system boundaries. There are a number of methods that can be used to perform these
analyses. These often rely on a forest inventory data and models. Some of the methods yield
estimates that are suitable for use in balance sheets while others do not. Taking into consideration
the intended use of the footprint and the system boundary conditions, estimate the effects of the
product on biomass carbon stocks (or on net transfers of biomass carbon to the atmosphere).

e In many cases, the “estimates” will involve explaining how a company’s forest management
practices are helping to ensure that the product is not causing forest carbon stocks to be
depleted and no claim will be made regarding the rate of accumulation of carbon in the forest or
the significance of the CO, removal accomplished by the forest.

3. If needed in order to satisfy the objectives of the footprint, divide the emissions and sequestration in
to two categories based on control.

4. Record the greenhouse gas emissions attributable to the functional unit of the product in the
appropriate reporting form.

e |In some cases, this may be limited to (a) an entry showing “zero” impact on the forest based on
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sustainable forest management, and (b) information on the role of sustainable forest
management practices that justifies an assumption of zero impact.

e Inother cases, the results may show the growth in the amount of carbon sequestered in the
forest per unit of product, if it is calculated by a method that the company can explain and
support.

See Appendix B for a discussion of approaches for integrating Toes 1 and 2 and information on biomass
CO, emissions to present a picture of net sequestration along the value chain that can be netted against
fossil fuel CO, emissions in a balance sheet.

Special

Companies often obtain fibre from a number of sources, many of which they do not own or control. While
companies may be able to influence landowners to use sustainable forest management practices, they
will often not be able to convince these landowners to spend the money needed to quantify carbon stocks
over time.

Allocating forest carbon stock changes to individual products is very difficult and the allocation is often
arbitrary, even when the company owns the land supplying fibre for the product.

Sources of data and emission factors

IPCC’s 2006 Revised Guidelines for National Greenhouse Gas Inventories

USDOE 1605b Guidelines for Reporting Voluntary Reductions in Greenhouse Gas Emissions

Guidelines issued by other government agencies

Life cycle databases

Toe 2 - Characterising the significance of carbon in products

Introduction

Toe 2 includes information on the importance of the carbon in paper and board products to the footprint
of the forest products value chain. Although not widely understood, the largest carbon impacts from
sustainably-managed forests are usually not due to activities in the forest, because forest carbon stocks
in these forests remain relatively stable. More important are effects related to (a) carbon stored in
products (in this Toe), and (b) avoided emissions related to substitution of many paper and board
products for more greenhouse gas intensive alternatives (discussed in Toe 10).

Toe 2 does NOT include:

e [Effects on carbon sequestration in the forest

e Emissions from stocks of carbon in products during use (Toe 8) or at end-of-life (Toe 9).

Calculation steps

1. Methods for characterising the fate of biomass carbon in products have been developed by IPCC for
use in national greenhouse gas inventories. These methods are not well suited, however, to corporate
inventories, life cycle studies or carbon footprints. Alternative approaches have been developed for
corporate carbon accounting and life cycle assessment that involve modelling the fate of the carbon
in products over time.

e One option is to consider a period long enough to ensure that all degradable biomass carbon
returns to the atmosphere. In this case, there is no carbon sequestration in the value chain. While
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this option is simple, it does not give a very accurate picture of the effects of carbon in products
over more reasonable lengths of time (except for short-lived products that are recycled or
disposed of at end-of-life by burning for energy).

e A second option is to assume that over long time periods, all the carbon in products returns to
the atmosphere except for the carbon in landfilled products that is non-degradable under
anaerobic conditions.

e A third option is to estimate the amount of carbon that remains sequestered in products for a
long enough period to be important to the atmosphere. A 100-year period has been used in
several instances. See, for instance, ISO/TR 14047:2012 - Example 3, PAS 2050:2011 - Annex
E.

2. All of these options require that the products that enter commerce be modelled to estimate their
time-in-use. At the end of the time-in-use, the products are discarded and then modelled using
appropriate end-of-life models. The discard rates used to estimate changes in carbon stocks
associated with products in use should be the same as used to estimate inputs to the end-of-life
calculations (both carbon stored in landfills and releases from landfills of CH,). The decay rates used
to determine carbon storage in landfills should be the same as those used to estimate the releases of
CH, from landfills.

e Although biomass carbon is critical to the carbon footprint of the paper and board products
industry, the life cycle estimates for biomass carbon are inherently uncertain, especially for the
post-use phase. This is because:

e The product manufacturer has no control over, or special knowledge of, when and where a
product will be discarded.

e The conditions of use and disposal are extremely important to the results yet these are highly
site- specific.

e Estimating the fate of the carbon while the product is in use can be done with more accuracy
because the period is shorter, the location of use may be more accurately known than the point
of discard, and the use of the product is generally more predictable as it is dictated by the
product design (something controlled by the manufacturer).

3. There are several types of product carbon information that can be entered into a carbon footprint.

e Ata minimum, a company should show the amount of carbon in the product as it enters
commerce. This is useful information for stakeholders and provides a starting point for
considering the role of carbon in products. This should not be netted against emissions, however,
as without additional analysis, one does not know how much of this carbon will return to the
atmosphere relatively quickly.

e If the system boundaries extend through the product-in-use phase and if it is consistent with the
intended use of the footprint, the company may model the amount of carbon expected to remain
in the products in long-term storage (100 years is recommended) and may be able to report this
as a net removal against emissions.

e If the system boundaries extend through the end-of-life phase (e.g. if the footprint includes CH,
from landfills), and if where consistent with the intended use of the footprint, the amount of
product carbon expected to remain in long-term storage in the landfill may also be calculated and
netted against emissions. Again, a 100-year period is recommended. The calculations should be
performed to avoid double counting of carbon in the product-in-use and end-of-life phases.

e See Appendix B for information on how to integrate the assessments of forest carbon, product
carbon and biomass CO, emissions to develop an estimate of net sequestration that can be used
in balance sheets to offset fossil fuel emissions.

Special: Comparing national accounting and corporate accounting

IPCC has issued methods for nations to use in accounting for carbon in harvested wood products in use
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and in landfills. These methods require that the nation reconstruct a historical record of paper and board
products production, consumption and disposal of all products back to 1900. The calculations are
performed based on estimated year-to-year changes in the accumulated stocks, considering new
additions to stocks and retirement and disposal of old products. This dynamic calculation goes back to
1900 because during the early years of the calculations, there are no old products in the calculations, so
the changes in stock consist of additions of new production only. This “start up effect” results in
unrealistically high growth in stocks during the early years of the calculations. Eventually, the amounts
coming out of use will balance the amounts going into use, in new production.

This approach is not suited to corporate- or product-level accounting because companies cannot
reconstruct inventories back to 1900. In addition, for product-level footprints, it is only the fate of the new
product that is important whereas the national inventory calculation method is greatly affected by
products that were put into use many years ago.

The 100-year method was developed to allow companies to characterise the amounts of carbon in
products likely to remain in long-term storage, representing removals of carbon from the atmosphere. It is
suitable for use in carbon footprints. If it is used, however, a consistent approach should be adopted for
estimating end-of-life carbon sequestration and CH, emissions associated with products in landfills.

Sources of data and emission factors

IPCC’s 2006 Revised Guidelines for National Greenhouse Gas Inventories
ISO/TR 14047:2012 - Example 3

PAS 2050:2011

NCASI 2003, “Characterising carbon sequestration in forest products along the value chain.”

Toe 3 - Calculating greenhouse gas emissions from forest product
manufacturing facilities

Introduction

Toe 3 includes CO, emissions from fossil and biogenic fuel combustion at manufacturing facilities that
make paper and board products, both primary manufacturers (e.g. paper mills) and final manufacturing or
converting facilities (e.g. box plants). This includes all facilities involved in converting wood fibre or
recovered fibre into final products regardless of who owns them. Chipping of wood is included in this toe
whether it is done at a mill or off-site.

Toe 3 does NOT include:

e Emissions associated with chemicals, additives and other non-wood fibre raw materials (included
in Toe 5).

Emissions associated with purchased electricity, steam or heat (included in Toe 6).

Emissions associated with growing and harvesting wood and processing recovered fibre (included
in Toe 4).

Emissions associated with transporting wood, recovered fibre or other raw materials or waste
(included in Toe 7).

Depending on the intended use of the footprint, it may be necessary to divide these emissions according
to whether the company preparing the footprint has control over them.

Toe 3 emissions can usually be included on a greenhouse gas balance sheet.
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Calculation steps

1. Determine products and co-products.

2. Determine the functional unit(s) for reporting.

3. Estimate emissions from manufacturing facilities within the system boundaries of the footprint.

4. If needed in order to satisfy the objectives of the footprint, divide the emissions in to categories
reflecting the degree of company control

5. Allocate greenhouse gas emissions to products and co-products as determined in step 1. Allocation
should be made according to the goal and scope of the study (e.g. according to requirements in ISO
14067, if this is what is needed).

6. Record the fossil and biogenic greenhouse gas emissions attributable to the product being studied

separately on the appropriate reporting form.

Special: Table from: WRI/WBCSD Calculation tools for estimating greenhouse gas emissions from pulp

and paper mills.

Table 1. Emission Factor Ranges Useful in Identifying Significant and Insignificant Sources of GHGs

and machinery — 2-stroke engines

solid waste

CHa N0 Tables m Report Containing
Units Fossil-CO, (COpequivy*  (COs-equiv)* Default Values
Natural gas used in botlers kg COz-equiv./T] 56,100 - 57,000 13-337 31-620
Fesidual oil uzed in boilers kg CO--equiv. /T 76,200 — 72,000 13-63 93 - 1550
Coal uzed m boilers kg CO-equiv./TJ 92 900 - 126,000 15-294 155-29.800°
Bark and wood waste fuel kg CO-equiv.T] 0 =21 - 860 310 - 2060
Black liquor kg CO-equiv./TJ 0 42 - 630 1550
Lime kilns kg COzequiv. /T depends on fiel 21-57 0¥
Lime calciners kg COzequiv. /T depends on fiel 21-57 1550*
Pulp mill make-up CaCO; kg COy/t CaCO; 440 0 0
Pulp mull make-up Na;CO; kg COt Na,CO; 413 0 0 7
Diesel fuel used m vehicles kg COzequiv./TT 74,000 - 75,300 82-231 620 - 9770 29
(Gasoline n non-road mobile sources kg CO-equiv./TT 69,300 — 75,300 84— 30900 93— 2580 2.9
and machinery —4-stroke engines
(Gasoline in non-road mobile sources kg COzequiv./T] 6930075300 9.860-162.000 124 — 861 2.9

Anaerobic wastewater weatment kg CO--2quiv.kg COD 0 5250 0 Eqs. 6,7
treated
Mill solid waste landfills kg CO-equiv./dry ton 0 3.500°% 0 Eqgs. 1.3.53; Table 10

* COz-equivalents are caleulated from IPCC Global Warming Potentials (CH4 =21, N20 = 310).
© Reported N0 emission factors greater than 1500 kg COz-equiv../TJ are generally limited to flnidized bed boilers.
¥ [PCC information suggests N20 1s not hikely to be formed in lime kilns in sigmficant amounts.
* Amounts of N0, if any, formed in caleiners are not known, so the largest factor for fuels normally used in kilns is shown here.
" Assumes no capture of gas from the treatment plant.
= Assumes that 50% of landfilled waste is degradable organic carbon, 50% of the degradable organic carbon degrades to gas, 50% of the carbon in the gas 15
contained in methane, none of the methane i3 oxidized in the landfill cover or captured, and all is released in the same year that the waste i3 landfilled.
This method i3 used here only to generate an emission factor for considening whether to include this source in the inventory. Mere refined methods,
which will normally vield lower estimates of emissions, are explained m the calenlation tools.

Sources of data and emission factors

— |PCC’s 2006 Revised Guidelines for National Greenhouse Gas Inventories

— The Calculation Tools for Pulp/Paper Mills and Wood Products Facilities issued under the WRI/WBCSD

GHG Protocol (http://www.ghgprotocol.org /files /ghgp /tools /Pulp_and_Paper_ Guidance.pdf)

Guidelines issued under the EU Emissions Trading Scheme
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— Guidelines issued by other government agencies
— Trade associations

— Life cycle databases

Toe 4 - Calculating greenhouse gas emissions associated with producing and
processing fibre (virgin and recovered) for forest product manufacturing
facilities

Introduction

Toe 4 includes fossil and biogenic greenhouse gas emissions generated in producing wood fibre and
recovered fibre. For virgin fibre, this includes forest management and harvesting. For recovered fibre, it
includes collection and sorting of recovered fibre.

The greenhouse gas emissions associated with producing usable wood fibre from forests or discarded
products are usually small compared to emissions associated with manufacturing, purchased electricity
and transport emissions. In many cases, therefore, it will be possible to estimate them using generic
emission factors rather than detailed company-specific information.

Toe 4 does NOT include:
e Emissions associated with manufacturing or processing purchased pulp, chips or recovered fibre

at the mill (included in Toe 3).

e Emissions associated with transporting wood or recovered fibre or other raw materials (included
in Toe 7).

The emissions in Toe 4 will often be outside the control of the manufacturer of the product described in
the footprint, especially those involving the processing of mixed waste to produce recovered fibre.

Toe 4 emissions can usually be included on balances sheets unless the balance sheet only includes
emissions within the company’s control.

Calculation steps
1. Identify sources of emissions. Use cut-off criteria and knowledge from other studies to decide which
sources to include. Some of the sources to consider are:
e Emissions of N,O associated with fertiliser use in forests.
e Emissions associated with harvesting equipment.
e Emissions associated with processing recovered fibre.

2. Estimate emissions associated with the selected sources.

3. |If needed in order to satisfy the objectives of the footprint, divide the emissions into categories
reflecting the degree of company control.

4. Record the greenhouse gas emissions attributable to the functional unit of the product being studied
on the appropriate reporting form.

Special

In some cases, there may be emissions that are related to how the forest is managed, and how the
forest/land area has been changed by forestry. For instance, draining land to convert it into managed
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forest can affect CH, emissions. The decision on whether to include such emissions needs to consider the
system boundaries, cut-off criteria and the intended use of the footprint.

Sources of data and emission factors

— IPCC’s 2006 Revised Guidelines for National Greenhouse Gas Inventories

— Calculation Tools for various industries issued under the WRI/WBCSD GHG Protocol
— Guidelines issued under the EU Emissions Trading Scheme

— Guidelines issued by other government agencies

— Trade associations

— Environmental declarations from suppliers

— Life cycle databases

Toe 5 - Calculating greenhouse gas emissions associated with producing
other raw materials and fuels

Introduction

Toe 5 includes greenhouse gas emissions generated during the manufacturing of fuels and non-wood-
based raw materials (e.g. chemicals and additives) used in the manufacturing of paper and board
products. Toe 5 emissions are usually much smaller than emissions from manufacturing, purchased
electricity and transport. In many cases, therefore, it may be possible to exclude chemicals and additives
that are used in small quantities. Past life cycle and footprint studies may be helpful in determining what
non-wood-based material can be excluded.

Toe 5 does NOT include:
e Emissions associated with manufacturing or processing purchased pulp, chips or recovered fibre
(included in Toe 3).
e Emissions associated with purchased electricity, steam or heat (included in Toe 6).

e Emissions associated with growing and harvesting wood or processing mixed waste to produce
recovered fibre (included in Toe 4).

e Emissions associated with transporting wood, recovered fibre or other raw materials to a
manufacturing facility (included in Toe 7).

The emissions in Toe 5 will normally be outside the control of the manufacturer of the product described
in the footprint.

Toe 5 emissions can usually be included on balance sheets unless the balance sheet only includes
emissions within the company’s control.

Calculation steps

1. Use cut-off criteria and knowledge from other studies to decide which inputs to include. Some of the
inputs to consider are starch, sodium chlorate, purchased oxygen and ozone, caustic, acids, calcium
carbonate, titanium dioxide, and clays.

2. Estimate emissions associated with the selected inputs.

e These will usually include the supplier’s direct emissions and its indirect emissions associated
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with the purchased or electricity and steam.

e Although not normally required, if necessary, estimate CH,, N,O and miscellaneous sources of
emissions.

e Toe 5 caninclude emissions associated with the production of fuels used at the mill (other than
wood-based fuels which are addressed in Toe 4). The decision on whether to include these will
depend on the cut-off criteria and the system boundaries.

3. |If needed in order to satisfy the objectives of the footprint, divide the emissions into categories based
on control.

4. Record the greenhouse gas emissions attributable to the functional unit of the product being studied
on the appropriate reporting form.

Sources of data and emission factors

In most cases, these inputs are not produced by the company developing the footprint. It may be possible
to obtain the necessary information (e.g. fuel types and consumption) from the companies selling the
materials. In many other cases, however, it will be necessary to use generic information describing
emissions associated with manufacturing these inputs. These may be available from the following
sources:

— Calculation Tools for various industries issued under the WRI/WBCSD GHG Protocol

— Guidelines issued under the EU Emissions Trading Scheme

— Guidelines issued by other government agencies

— Trade associations

— Environmental declarations from suppliers

— Life cycle databases

Toe 6 - Calculating greenhouse gas emissions associated with purchased and
sold electricity, steam, heat, hot and cold water

Introduction

Toe 6 includes CO, emissions associated with purchased or sold electricity, steam, heat and
heated/chilled water used at facilities that manufacture paper and board products, including chip mills,
pulp mills, paper and paperboard mills and final manufacturing facilities (e.g. box plants).

Toe 6 does NOT include:
e Emissions from forest product manufacturing facilities, including those associated with electricity
and steam generation at the mill (included in Toe 3).
e Emissions from facilities manufacturing raw materials or fuels (included in Toes 4 and 5).

e Emissions associated with purchases of electricity, steam or heat by facilities manufacturing raw
materials (included in Toes 4 and 5).

e Emissions associated with growing and harvesting wood and with processing paper for recycling
(included in Toe 4).

e Emissions associated with transporting wood or recovered fibre or other raw materials to a
manufacturing facility (included in Toe 7).

The emissions in Toe 6 will normally be outside the control of the manufacturer of the product described
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in the footprint. Toe 6 emissions can usually be included on balance sheets unless the balance sheet only
includes emissions within the company’s control.

Calculation steps

1. Use cut-off criteria and knowledge from other studies to decide which purchases of electricity, steam
or heat to include.

2. Determine sources and quantities of purchased electricity, steam and heat. Adjust them to account
for any allocations that were made to these as products or co-products in Toe 3. See the discussion
below for more information on options for adjusting the footprint to address sales of electricity,
steam or heat.

3. Estimate emissions associated with the selected purchases.

4. If needed in order to satisfy the objectives of the footprint, divide the emissions into categories
reflecting control.

5. Record the greenhouse gas emissions attributable to the functional unit of the product being studied
on the appropriate reporting form.

Special: Adjusting for sales of electricity, steam or heat

There are three main methods for adjusting carbon footprints to account for sales of electricity, steam or
heat.

1. The first approach is to identify electricity, steam or heat sales as products or co-products and
allocate emissions to them under Toe 3. When handled this way, it is important not to deduct
these sales from purchased electricity or steam in Toe 6 and not to claim avoided emissions in
Toe 10. This may be not be necessary if the amounts sold are small.

2. Insome cases, it may be appropriate to deduct electricity sales from purchases in Toe 6 and
estimate emissions for net purchases instead of total purchases. In this case, there are no
allocations under Toe 3 and no avoided emissions under Toe 10.

3. Inother circumstances, it may be appropriate to estimate the avoided emissions associated with
sales of electricity under Toe 10. In this case, no allocation is made under Toe 3 and Toe 6 is
based on total purchases.

For footprints that are made available to the public, the company should be ready and willing to
explain the basis for adjusting the footprint to account for sales of electricity, steam or heat.

Sources of data and emission factors

— Information from the company from whom the electricity, steam or heat is purchased
— Information from electrical power producers

— Guidelines issued under the EU Emissions Trading Scheme

— Guidelines issued by other government agencies

— Life cycle databases
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Toe 7 - Calculating transport-related greenhouse gas emissions

Introduction

Toe 7 includes greenhouse gas emissions associated with transporting raw materials, products and waste
along the value chain. It includes emissions from transporting wood, recovered fibre, other raw materials,
intermediate products, final products and used products as well as manufacturing residuals.

Toe 7 does NOT include:
e Emissions associated with growing and harvesting wood and with processing mixed waste to
produce paper for recycling (included in Toe 4).

e Emissions from transport already included in background data that are used for calculating other
toes.

Many of the emissions in Toe 7, especially those related to transport of finished products, will be outside
the control of the manufacturer of the product described in the footprint.

Toe 7 emissions can usually be included on balance sheets unless the balance sheet only includes
emissions within the company’s control.

Calculation steps

1. Use system boundaries, cut-off criteria and knowledge from other studies to decide which types of
transport to include in the analysis.

2. Estimate emissions associated with the selected aspects of transport.

3. If transport is used for multiple products, use appropriate allocation methods to identify the
emissions associated with the product of interest.

4. |If needed in order to satisfy the objectives of the footprint, divide the emissions into categories
reflecting control.

5. Record the greenhouse gas emissions attributable to the functional unit of the product being studied
on the appropriate reporting form.

Sources of data and emission factors
— Information from the company providing transport services
— Company transport experts

— Life cycle databases

Toe 8 - Calculating emissions associated with product use

Introduction

Toe 8 includes emissions that occur when a product is used. These are very unusual for paper and board
products.

Toe 8 does NOT include:

e Emissions associated with products made of paper and board where the functional unit is
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different than the paper and board product itself. Transport-related emissions (included in Toe 7).
e (arbon storage while products are in use (included in Toe 2).

Toe 8 emissions can usually be included on balance sheets, even though they are usually “zero” for paper
and board products.

Calculation steps
1. Decide whether the forest product (and functional unit) described by the footprint releases
greenhouse gases or causes greenhouse gases to be released during use.

2. Determine whether the product use phase is within the system boundaries. If system boundaries do
not include products in use, these should be outside system boundaries for calculations in all Toes of
the footprint.

3. Determine products and co-products.
4. Estimate emissions during use.

e These will depend on the functional unit and use of the product.

5. If needed in order to satisfy the objectives of the footprint, divide the emissions in to two categories;
one consisting of emissions that the company controls and the second consisting of emissions that
the company does not control.

6. Allocate greenhouse gas emissions to products and co-products as determined in the allocation step
should be made according to ISO 14044:2006.

7. Record the greenhouse gas emissions attributable to the functional unit of the product being studied
on the appropriate reporting form.

Sources of data and emission factors

Dependent on the specific product

Toe 9 - Calculating emissions associated with the end-of-life of paper and
board products

Introduction

Toe 9 includes emissions that occur after a product is used. They consist primarily of CH, resulting from
the anaerobic decomposition of paper and board products in landfills, although burning used paper and
board products for energy may result in the release of biomass-derived CO, emissions and small amounts
of CH, and N,0O.

Toe 9 does NOT include:

e Emissions associated with transporting used products or recovered fibre (included in Toe 7).
e Emissions associated with producing recovered fibre (included in Toe 4).
e (arbon storage associated with the end-of-use, landfills in particular (included in Toe 2).

e Avoided emissions associated with using discarded paper and board products, or substances
derived from discarded paper and board products, as biomass fuels (included in Toe 10).
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Toe 9 emissions are almost always outside the control of the company that manufactured the product
described in the footprint. Toe 9 emissions can be included on greenhouse gas balance sheets, although
the estimates are usually subject to considerable uncertainty.

Calculation steps
1. Determine whether end-of-life emissions are within the system boundaries for the footprint.
e Because these are almost always well outside the company’s control and because the estimates

are so uncertain, it may be appropriate to place end-of-life emissions outside the system
boundaries. This will be determined, however, by the intended use of the footprint.

2. Determine the fate(s) of the product after use.

3. Select an approach for estimating emissions.

e There are a variety of approaches for estimating end-of-life emissions, especially CH, emissions
from landfills. Sources of information and important considerations in selecting an approach are
discussed below under “Special”.

4. Estimate emissions of biogenic CO, and CH, for landfilling and of biogenic CO,, CH, and N20 for
burning for energy.

5. If needed in order to satisfy the objectives of the footprint, divide the emissions into categories
reflecting control.

6. Record the greenhouse gas emissions attributable to the functional unit of the product being studied
on the appropriate reporting form.

Special: Calculating CO, and CH, attributed to paper and board products in landfills.

The emissions of CO, and CH, from decomposing paper and board products in landfills depend on the
amounts of material placed in the landfill, the type of material, the degradation rate and whether the
landfill is designed to capture and burn CH,. The method used to develop estimates of CH, from products
in landfills should be consistent with the method used to characterise carbon stored in landfills. The
methods are described in Toe 2. Calculation methods developed for national-level greenhouse gas
accounting are not well suited to corporate- or product-level footprints. The parametre values used in the
calculations should be appropriate for the region where the product is disposed.

Sources of data and emission factors
— |IPCC’s 2006 Revised Guidelines for National Greenhouse Gas Inventories

— The Calculation Tools for Pulp/Paper Mills and Wood Products Facilities issued under the WRI/WBCSD
GHG Protocol

— Guidelines issued under the EU Emissions Trading Scheme
— Guidelines issued by other government agencies
— Trade associations

— Life cycle databases
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Toe 10 - Calculating avoided emissions

Introduction

Toe 10 includes emissions that do not occur (i.e. are avoided) because of an attribute of the product or an
activity of the company making the product.

The credibility of avoided emissions is directly dependent on the scenario used to describe what would
have happened in the absence of the product attribute or company activity. There are an almost infinite
number of possible avoided emissions so it is not possible to offer specific guidance.

While avoided emissions can be very useful in illustrating important connections to the climate change
issue, their use on balance sheets can be controversial. The decision on whether to allow avoided
emissions to be netted against other emissions on a balance sheet is primarily a policy issue that will be
decided differently in different situations.

Considerations for calculation

e Although there are a large number of avoided emissions of potential interest to the paper and
board products industry, several are mentioned here because they represent especially important
connections between the paper and board products value chain and the global carbon cycle. The
specific calculations, and whether the information is used on a balance sheet, need to be
determined on a case-by-case basis. The attribution of avoided emissions to specific products is
an additional problem that will need to be addressed if they are used in a footprint.

e When a mill exports electricity to the grid, it may displace electricity from the grid that would
have been produced by more greenhouse gas-intensive methods. Thus, these emissions are
avoided by the mill’s activities. In producing this electricity, the mill's emissions may have
increased even though, by displacing electricity on the grid, the mill may have caused lower
emissions overall. Allowing avoided emissions to be netted against the mill’s emissions may be
the only way for the company to get “carbon footprint credit” for its generation of “cleaner”
electricity. Calculation methods are generally related to those for estimating emissions
associated with purchases of electricity. Avoided emissions for a mill's exports of electricity to
the grid should not be accounted for if 1) allocation has been applied and emissions from
generating the exported electricity are not included in the footprint, 2) the mill considered
emissions from the net purchases of electricity in its footprint.

e Several national authorities have developed information to assist in calculating the greenhouse
gas emissions avoided by recycling paper. The avoided emissions are extremely dependent on
local conditions and are especially significant in situations where the paper would have been
incinerated with energy recovery and/or landfilled if it was not recycled. There is no harmonised
method for calculating these avoided emissions. In case of “open-loop recycling”, the calculation
requires allocation between primary fibres/paper and recycled fibres/paper. The guidelines and
standards use different formulas for the allocation. Applying different recycling allocation
formulas generally requires detailed information for instance: the carbon footprint of the virgin
and recycled fibre production process, the recovery rate on the output side and the utilisation
rate on the input side. Such information will normally be based on national /regional statistics
and assumptions.

e One of the most important contributions of the paper and board products industry, but one of the
most difficult to quantify, is the role of the industry in providing economic incentives for keeping
land in forests. Conversion of forests to other uses almost always results in large losses of
carbon. Avoided emissions are sometimes estimated for avoided deforestation in the tropics, but
seldom for land in the developed world, even though it is threatened by development, agriculture
and other uses. Methods that have been used to examine avoided deforestation in the tropics
may be useful in situations where companies want to examine the importance of the company’s
demand for wood on keeping land in forests, although these methods can be very complex. A
simple approach may be to calculate the amount of carbon that must be maintained in
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sustainably-managed forests to produce the functional unit of a product on a sustainable basis.

Special

In some cases, it is possible to address avoided emissions via expanding system boundaries. ISO 14044
may be relevant. The methodology used here depends on the purpose; if used for external declarations, it
is system expansions in the first place. If used for decision making, system expansion is recommended.

Sources of data and emission factors

— Protocols developed for project-level carbon accounting may be useful in calculating avoided
emissions.
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Example 1. Stock change accounting of biomass carbon and emissions (not allowed under ISO 10467 and the Product Standard)

The Ten Toes of the Carbon Footprint of Forest Products *

Emissions or removal/storage in
CO, equivalent

1. Biomass carbon removal and storage in forests***

Record only change in stocks

2a. Carbon in product as it enters commerce

2b. Long-term carbon storage in product in use (increase in stocks is a negative

2. Biomass carbon in paper and emission) (Only if applicable)

board products

2c. Long-term carbon storage in product in landfills (increase in stocks is a
negative emission) (Only if applicable)

Net storage of biomass carbon

Negative of (1 + 2b + 2¢)

Greenhouse gas emissions from paper and board product manufacturing facilities**

Greenhouse gas emissions associated with producing fibre**

Greenhouse gas emissions associated with producing other raw materials and fuels**

Greenhouse gas emissions associated with purchased electricity, steam, heat, and hot and cold water**

Greenhouse gas emissions associated with transportation **

Greenhouse gas emissions associated with product use (Optional)

V| ® NI o B w

Greenhouse gas emissions associated with product end-of-life * *

Total emissions

5 3 through 9

10. Avoided GHG emissions (Optional)

use in a greenhouse gas balance sheet.
** Additional information: Biomass-derived CO, from burning biomass fuels =

* Include only those aspects that are within the system boundaries established for the carbon footprint. Not all of these estimates will necessarily be suitable for

*** At a minimum, explain how forest management practices are ensuring that long term forest carbon stocks are not declining. If all wood in the product comes
from areas where such a statement can be supported, the company has the option of entering “zero” to indicate that the product is not causing significant
increases or decreases in forest carbon stocks, or if carbon stocks are increasing or decreasing, the appropriate value can be entered here.
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Example 2. Atmospheric flow accounting of biomass carbon and emissions divided according to control using WRI/WBCSD GHG Protocol approach and in a way

that would be consistent with ISO 14067 and the Product Standard

The Ten Toes of the Carbon Footprint of Forest Products *

Emissions or removal/storage in CO, eq.

1. Biomass carbon removal and storage in forests**

2a. Carbon in product as it enters commerce

2b. Long-term carbon storage in product in use

2. Biomass carbon in (increase in stocks is a negative emission) (Only if
paper and board applicable)
products

2c¢. Long-term carbon storage in product in landfills
(increase in stocks is a negative emission) (Only if
applicable)

3. Greenhouse gas emissions from paper and board product manufacturing
facilities

Biomass CO,

(record emissions with a plus sign and
removal or storage with a negative

sign)

Total

Include removal of carbon for product
and wood based-fuels

4. Greenhouse gas emissions associated with producing fibre

5. Greenhouse gas emissions associated with producing other raw materials and
fuels

6. Greenhouse gas emissions associated with purchased electricity, steam, heat,
and hot and cold water

7. Greenhouse gas emissions associated with transportation

8. Greenhouse gas emissions attributable to product use (Optional)
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9. Greenhouse gas emissions attributable to end-of-life management of products
(Optional)

Net total emissions or removal (3 1, 3 through 9)

10. Avoided GHG emissions (Optional, can sometimes be added to the total
above, depending on the context)

* Include only those aspects that are within the system boundaries established for the carbon footprint. Not all of these estimates will necessarily be suitable for
use in a greenhouse gas balance sheet.

** At a minimum, explain how forest management practices are ensuring that long term forest carbon stocks are not declining. If all wood in the product comes
from areas where such a statement can be supported, the company has the option of entering “zero” to indicate that the product is not causing significant
increases or decreases in forest carbon stocks, or if carbon stocks are increasing or decreasing, the appropriate value can be entered here.
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Developing the carbon footprint of a product, service or organisation requires making decisions on several
methodological aspects. These decisions need to be consistent with the intended application of the
footprint given that different protocols and frameworks for carbon footprinting will have different
recommendations. In this appendix, we provide examples of the recommendations of internationally-
recognised protocols and frameworks for selected methodological choices that need to be made while
developing carbon footprints. More specifically, the following protocols and frameworks are considered:

The “Greenhouse gases — Carbon footprint of products — Requirements and guidelines for
quantification and communication” technical specification from the International Organisation for
Standardization (ISO/TS 14067:2013);

The Product Life Cycle Accounting and Reporting Standard (Product Standard) from the World
Resource Institute (WRI) and World Business Council for Sustainable Development (WBCSD) GHG
Protocol published in 2011; and

The European Commission Product Environmental Footprint (PEF) Category Rules (PEFCR) for
Intermediate Paper Product (Final Draft PEFCR for stakeholder consultation, May 2016)’.

The following methodological aspects are discussed:

Unit of analysis (Table 1);

System boundaries (Table 2);

Temporal boundaries and timing of emissions (Table 3);
Cut off criteria (Table 4);

Co-product allocation (Table 5);

Allocation for recycling (Table 6); and

Treatment of biomass-related GHG releases (Table 7).

The tables overleaf summarise the requirements of the three protocols and frameworks listed above for
selected methodological aspects of carbon footprint studies. The tables are, necessarily, a condensed
discussion of the requirements in these protocols and frameworks. In addition, protocols and frameworks
evolve with time. Given this, companies applying these protocols and frameworks will want to refer to the
original documents.

° The PEFCR addresses GHGs along with a variety of other environmental aspects.
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Table 1. Unit of Analysis Considerations in Various Carbon Footprint Protocols and Frameworks

Type of product

ISO/TS 14067:2013

WRI/WBCSD GHG
Protocol Product
Standard

European Commission
Draft PEFCR for
Intermediate Paper

Intermediate

Final

Results of the
quantification of the
carbon footprint of the
product (CFP) shall be
documented in the CFP
study report in mass of
CO,-equivalent per
functional unit. However,
as the CFP treats
information on a product
basis, an additional
calculation based on a
product unit, sales unit
or service unit (declared
unit) can be presented.

For intermediate
products where the
eventual function is
unknown, companies
shall define the unit of
analysis as the reference
flow.

Based on a declared unit
of 1000 kg of saleable

paper.

For all final products,
companies shall define
the unit of analysis as a
functional unit.

N/A
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Table 2. System Boundaries Considerations and Requirements in Various Carbon Footprint Protocols and

Frameworks

ISO/TS 14067:2013

WRI/WBCSD GHG Protocol Product
Standard

European
Commission
Draft PEFCR for
Intermediate
Paper

CFP intended to be publicly available: The
quantification of the CFP shall comprise all
stages of the life cycle.

CFP not intended to be publicly available: A
partial CFP shall, as a minimum, represent
the cradle-to-gate GHG emissions and
removals arising from all stages,
processes/modules up to the point where
the product leaves the production site (the
“gate”). As an exception, a partial CFP
representing a gate-to-gate approach may be
adopted because of difficulties in obtaining
representative data for the cradle to
receiving gate stage, when operated by
different organisations in the supply chain.
Internal application: For internal applications
(e.g. internal business use, supply chain
optimisation or design support), a partial
CFP may be calculated, based on GHG
emissions and removals arising from a
restricted number of stages within the life
cycle of the product.

Decision-making: For decision-making, the
whole life cycle of the product should be
considered.

Final products: The boundary shall
include the complete life cycle, from
cradle-to-grave.

Intermediate products: If the function
of the corresponding final product is
known, companies should complete a
cradle-to-grave inventory. The boundary
of a cradle-to-gate partial life cycle
inventory shall not include final product
use or end-of-life processes in the
inventory results. Companies shall
disclose and justify when a cradle-to-
gate boundary is defined in the
inventory report.

Cradle-to-gate
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Table 3. Temporal Boundary/Timing of Emissions and Sequestration Considerations and Requirements in
Various Carbon Footprint Protocols and Frameworks

ISO/TS 14067:2013

WRI/WBCSD GHG Protocol
Product Standard

European Commission Draft
PEFCR for Intermediate Paper

The GHG emissions and removals
arising from the life cycle of a
product shall be calculated over the
entire life cycle of the product (or to
the gate for intermediate products),
including the use stage and the end-
of-life stage.

For all life cycle stages except the
use and end-of-life stage, GHG
emissions and removals shall be
included as if released or removed
at the beginning of the assessment
period.

All GHG emissions and removals
arising from the use or the end-of-
life stage shall be calculated as if
released or removed at the
beginning of the assessment period
and included in the CFP without the
effect of timing of the GHG
emissions and removals.

In addition, the timing of GHG
emissions and removals relative to
the year of production of the
product shall be specified in the life
cycle inventory, and the effect of
this timing of the GHG emissions
and removals from the product
system may be included and shall
then be documented separately.

The time period of the
inventory is the amount of
time a studied product takes
to complete its life cycle, from
when materials are extracted
from nature until they are
returned to nature at the end-
of-life (e.g. incinerated) or
leave the studied product’s life
cycle (e.g. recycled).

If known science, sector
guidance, or product rules do
not exist, companies should
assume a minimum time
period of 100 years including
the end-of-life stage (i.e. the
time period cannot exclude
end-of-life if the use stage is
more than 100 years).
Companies shall not include
weighting factors for delaying
emissions when quantifying
inventory results.

Companies may show the
impact of delayed emissions
and removals separately from
the inventory results.

Emissions and removals shall be
calculated as if released or
removed at the beginning of the
assessment method (no time
discount is allowed).

Credits associated with
temporary (carbon) storage or
delayed emissions shall not be
considered in the calculation.
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Table 4. Cut-Off Criteria in Various Carbon Footprint Protocols and Frameworks

ISO/TS 14067:2013

WRI/WBCSD GHG Protocol
Product Standard

European Commission Draft
PEFCR for Intermediate Paper

No specific criteria defined; shall
be documented.

No specific criteria defined; any
significant GHG emissions and
removals that have been
excluded shall be disclosed and
justified.

All inputs and outputs to a
process for which data are
available shall be included in the
calculation. In case of insufficient
input data or data gaps for a unit
process, the cut-off criteria shall
be 1% of the total dry mass input
of that unit process. The effect of
the total of omitted inputs and
outputs shall be a maximum of
1%. Some chemicals are allowed
to be cut off (see Table 2 of
documents), provided their total
mass is below 1%.

Table 5. Co-Product Allocation Methods in Various Carbon Footprint Protocols and Frameworks

Allocation situation

ISO/TS 14067:2013

WRI/WBCSD GHG
Protocol Product
Standard

European Commission
Draft PEFCR for
Intermediate Paper

All co-products
(including energy
produced from end-
of-life management
of products)/

According to ISO
14044:2006 hierarchy.

Based on ISO

14044:2006 hierarchy.

N/A

Sold electricity N/A

N/A

Subdivision if possible.
Otherwise, direct
substitution with the
company’s country-
specific residual grid
consumption electricity
mix.

Sold heat N/A

N/A

Subdivision if possible.
Otherwise, direct
substitution with the
company’s own heat mix
shall be used.

Tall oil, turpentine, N/A
bark and other co-
products with a

mass.

N/A

Allocation based on dry-
mass.
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Table 6. Recycling Allocation Methods in Various Carbon Footprint Protocols and Frameworks

Allocation situation

ISO/TS 14067:2013

WRI/WBCSD GHG
Protocol Product
Standard

European Commission
Draft PEFCR for
Intermediate Paper

Recycling

According to ISO
14044:2006 hierarchy

Closed-loop
approximation or
recycled content (cut-off)
method

N/A

Recycling (including
energy produced
from end-of-life
management of
products)

N/A

N/A

Recycling end-of-life
formula
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Table 7. Treatment of Biomass Emissions in Various Carbon Footprint Protocols and Frameworks

ISO/TS 14067:2013

WRI/WBCSD GHG
Protocol Product
Standard

European Commission
Draft PEFCR for
Intermediate Paper

Biomass CO,
emissions and
removals (excluding
land use-related)

Shall be included in the
calculated CFP value and
reported separately.

Shall be included in the
calculated CFP value and
reported separately.

Shall be included in the
calculated CFP value and
reported as a separate
biomass indicator.™""

Non-CO, biomass
GHG emissions

Shall be included in the
calculated CFP value.

Shall be included in the
calculated CFP value and
reported separately.

Shall be included in the
calculated CFP value and
reported as a separate
biomass indicator.’

GHG emissions and
removals due to
direct land use
change (dLUC)

Shall be included in the
calculated CFP value and
documented separately.

Shall be included in the
calculated CFP value and
reported separately.

Shall be included in the
calculated CFP value and
reported as a separate
land use and land
transformation indicator.”

GHG emissions and
removals due to
indirect land use
change (iLUC)

Should be considered for
inclusion in the
calculated CFP value and
reported separately if
calculated.

May be documented
separately.

May only be treated as
qualitative information.

GHG emissions and
removals from soil
carbon change, if
not already
calculated as part of
LUC

Should be included in the
calculated CFP value and
reported separately.

May be included as part
of dLUC emissions if they
can be estimated.

Missing biomass carbon
flows at the forest level,
and thus not taken into
account in the carbon

balance, shall be listed.

Effect of carbon
storage and timing
of emissions

Shall not be included in
the calculated CFP value.
Can be documented
separately.

Shall not be included in
the calculated CFP value.
Can be documented
separately.

Shall not be included in
the calculated CFP value.
Can be documented
separately.

NOTE: While estimates of CO, emissions from biomass burning are often included as “additional
information” they are not combined with CO, emissions from fossil fuels in GHG emissions totals in the
European Trading Scheme, the WRI/WBCSD GHG Protocol Corporate Standard, or the 2006 IPCC
National Reporting Guidelines.

' The PEFPCR for Intermediate Paper Products requires the reporting of four climate change indicators: 1)
Climate change - fossil, 2) Climate change - biomass, 3) Climate change - land use and land
transformation, 4) Climate Change - total.

1 Removal from native or long-term, non-degraded forests shall not be included in the biomass indicator.
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