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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.

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




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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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 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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