ACLCA Guidance
to Calculating Non-LCIA
Inventory Metrics
in Accordance with
ISO 21930:2017

May 2019

Introduction

T

his ISO 21930 Guidance Document
was developed by the PCR
Committee of the American Center
for Life Cycle Assessment (ACLCA), a
nonprofit membership organization
providing education, awareness, advocacy
and communications to build capacity
and knowledge of environmental LCA.
ACLCA represents LCA and sustainability
professionals from all employment
sectors in North America including
industry, academia, government,
consulting, NGOs and more.
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The ISO 21930
Guidance Document
was developed to
address a need within
the LCA community
for clear, consistent
guidance regarding
interpretation of
non-LCIA metrics
during PCR and EPD
development and
application.
The ACLCA PCR Committee recognized
this need, developed a charter, pulled
together a team of experts, and produced
this document to further guide LCA
practitioners and foster more consistent
practice across the industry.
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Abbreviations

RPRE Renewable primary resources used
as an energy carrier (fuel)

SM Secondary material

RPRM Renewable primary resources with
energy content used as materials

NRSF Non-renewable secondary fuels

NRPRE Non-renewable primary resources
used as an energy carrier (fuel)

NCV Net calorific value

RSF Renewable secondary fuels
RE Recovered energy

NRPRM Non-renewable primary
resources with energy content used as
materials
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Glossary
Declared
Unit

“quantity of a construction product (3.2.2) for use as a reference
unit in an EPD (3.1.1) based on LCA (3.3.2), for the expression
of environmental information needed in information modules
(3.1.9)” (ISO 21930:2017, clause 3.1.11)

Installation
wastage

According to ISO 21930, clause 7.1.7.3.3, module A5 is to include
the impact associated with “the material lost from wastage of
products”. This document assumes wastage to be the amount of
product (excluding packaging) that is purchased for installation,
but not installed (e.g., because it was trimmed off and disposed).
For example, if 1.05 kg are needed to install 1 kg of product
(excluding packaging), the product wastage is 0.05 kg.

Replacement
factor

According to ISO 21930, clause 7.1.7.4.2, modules B2 to B5 are to
include the impact associated with the raw materials production,
inbound transportation, manufacturing, distribution, and
installation of components or products needed for repair,
replacement, etc. These modules are to also include the removal,
transportation to [waste] treatment facility, and final disposal
(or recycling) of old component or product. To calculate the
impacts associated with these modules, it is expected that a LCA
practitioner will first have to calculate a “replacement factor”,
based on the component’s or product’s estimated service life
relative to the building’s reference service life. The practitioner
can then use this factor to scale A1 to A5 results (and C1 to C4 as
appropriate) up or down according to the number of components
or parts needed to fulfill the building RSL.

Wastage
factor
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According to ISO 21930, clause 7.1.7.3.3, module A5 is to
include the production (A1 to A3) and distribution (A4) of
wastage, along with its disposal (as relevant). To calculate this
impact, it is expected that a LCA practitioner will first have to
calculate a “wastage factor”, based on the amount of additional
product purchased for installation, but not installed. The
practitioner can then use this factor to scale A1 to A4 results
down according to the amount of product needed.
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GLOSSARY

Freshwater

“water having a low concentration of dissolved solids” (ISO
21930:2017, clause 3.6.9)

Consumption of
freshwater

“net freshwater (3.6.9) entering the product system (ISO
14040:2006, 3.28) being studied that is not returned to the
same drainage basin (3.6.8) from which it originated” (ISO
21930:2017, clause 3.6.10)

Primary energy
consumption
(primary energy
demand)

Primary energy consumption refers to the direct use at the
source, or supply to users without transformation, of crude
energy, that is, energy that has not been subjected to any
conversion or transformation process. (Glossary of Environment
Statistics, Studies in Methods, Series F, No. 67, United Nations,
New York, 1997.)

Foreground data
Primary data

“quantified value of a unit process (3.4.1) or an activity obtained
from a direct measurement or a calculation based on direct
measurements at its original source” (ISO 21930:2017, clause
3.5.1)

Secondary data
Background data

“indirectly measured, calculated or obtained quantified value of
a unit process (3.4.1) or activity and related information within
a product system (ISO 14040:2006, 3.28) or organization,
not based on specific original source measurements” (ISO
21930:2017, clause 3.5.2)

Regarding the ISO 21930 terminology relating to
data, ACLCA 21930 Guidance Working Group advices
the following
1. ISO 21930:2017, 3.5.1 foreground data / primary
data term. “Foreground data” and “primary data” are
assumed interchangeable terms, but this is not always
the case in LCA. Not all primary data are foreground
data because they may be obtained from a process of
the background system;
2. ISO 21930:2017, 3.5.2 secondary data / background
data term. “Secondary data” and “background data”
are assumed interchangeable terms, but this is not
always the case in LCA. Not all secondary data are
background data because they may be obtained from
a process of the foreground system.
It should be noted ISO 14040 and 14070 series of LCA
standards (ISO/TC 207/SC 5 Life cycle assessment
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https://www.iso.org/committee/54854/x/catalogue/
p/1/u/0/w/0/d/0) has not provided any definitions
for “foreground data”, “background data”, or used
“foreground data and primary data”, and “background
data and secondary data” interchangeably in any
form. Note that ISO 14044 only uses the terms
“primary data” and “secondary data”, but no
definitions are provided in ISO 14044. Both terms
are defined in ISO 14046:2013. In addition, the
application of “foreground data” and “background
data” terms do not indicate that ISO 21930 follows
the consequential LCA approach. ISO 21930:2017,
clause 7.1.1 states “This document follows the
attributional LCA approach.”
To avoid any confusions, these terms are not changed/
modified in any form in this Guidance document. The
next ISO 21930 update should address these issues.
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1| Motivation
This guidance document was
developed to address concerns and
questions regarding the calculation
of the numerous inventory indicators
required to be declared in Type III
Environmental Declarations (EPDs)
in accordance with ISO 21930:2017.

A

t present, these indicators are
required for conformance to the
standard, but little to no guidance is
offered on how LCA practitioners should
calculate these. Program operators either
do not offer additional guidance, may
choose to adopt their own calculation
approach or leave the decision up to the
preferences of individual verifiers.
Consequently, there is little agreement
and thus consistency on how to calculate
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these indicators, which in turn leads
to values in published EPDs that are
even less comparable than the more
standardized life cycle impact assessment
(LCIA) metrics because different
calculation approaches and/or different
background databases are used.
This document therefore proposes
guidelines to increase consistency among
practitioners and program operators
within the constraints of available
data in commonly used databases
(e.g., ecoinvent, GaBi, USLCI). The intent
is to support and inform future PCR
developments so that calculation of
these metrics becomes more consistent,
transparent and reproducible.
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2| Scope and
Target Audience

G

uidance presented in this document
is limited to calculation of inventory
indicators. ACLCA is aware that there
may be other unclear or conflicting
language in ISO 21930:2017 as well
as potential conflicts between ISO
21930:2017, EN 15804:2012, and ISO
14025:2006, but does not intend to
address these concerns in the current
version of the document.

Product Declarations in accordance
with ISO 21930:2017. To maximize
consistency across EPDs created by
different practitioners, ACLCA further
recommends that the guidance be
adopted by North American program
operators as part of their verification
requirements.

The guidance document’s primary target
audience are LCA practitioners that
intend to create Type III Environmental

3| Governance

T

his document is published under
the American Center for Life Cycle
Assessment (ACLCA) and was created
under its Product Category Rule (PCR)
Committee (http://aclca.org/join-acommittee/), which will own and maintain
the document going forward. While the
document deals with EPDs and PCRs in
accordance with ISO 14025:2006, ISO/TS
14027:2017, and ISO 21930:2017, there
is no ISO standard governing the process
or contents of such a guidance document.
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While ACLCA actively pursued consensus
across a broad range of North-American
stakeholders, ACLCA reserved the right
to resolve conflicts between conflicting
positions unilaterally in accordance with
its mission statement and policies where
necessary.
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4| General Approach

T

his document reviews the existing
language in ISO 21930:2017 around
each individual life cycle inventory (LCI)
metric to be declared, summarizes the
existing issues with those descriptions,
provides additional guidance on their
calculations, and recommends certain
aspects to be addressed by individual
PCRs developed in conformance with ISO
21930:2017.
The individual sections on each LCI
metric are supplemented by tables that
provide guidance on their calculation for
each module separately as applicable,
along with exemplary calculations for
selected example products (see section 5).
Based on the cradle-to-grave system
boundary defined by ISO 21930:2017, this
guidance generally recommends reporting
only those metrics associated with input
and output flows that cross the system
boundary as exemplified in Figure 1 .
This means that flows that are exchanged
between modules would not be declared as
they are intermediate flows only.

(renewable primary resources with
energy content used as material); NRPRM
(non-renewable primary resources
with energy content used as material);
Biogenic CO2, products; and Biogenic
CO2, packaging. LCI datasets typically do
not distinguish between input resources
used for energy generation versus those
used as feedstock for raw materials.
Using elementary flow data for energy
resources or carbon dioxide uptake may
not provide accurate metric results. (For
example, crude oil could either be used
as an energy carrier or as feedstock for
plastics; likewise, wood could also be
used as an energy carrier or as material
for MDF (medium density fiberboard).)
Consequently, this guidance recommends
using intermediate flows of materials to
calculate the aforementioned metrics (see
sections 6.2, 6.4, 8.1, and 8.2 for further
details).

This guidance, however, recommends
using intermediate flows to calculate
some LCI metrics—specifically RPRM

12
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4. GENERAL APPROACH

Figure 1. This guidance
recommends reporting
only for flows that cross
the system boundary

The document ends with an outlook regarding future updates of this guidance as well
as potential further work on additional guidance documents.

5| Example Products

T

hree products will be used to provide examples for calculating the metrics: medium
density fiberboard (MDF), thermoplastic polyolefin (TPO) roofing membrane, and
a generic product. Product assumptions and references can be found in Appendix A:
Example products.
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6| Inventory indicators
describing resource use
6.1 Renewable primary resources
used as an energy carrier: RPRE
6.1.1
RPRE in ISO
21930:2017

Description
“Renewable primary resources
used as an energy carrier
(fuel), RPRE, are (first use)
bio-based materials used as an
energy source. Hydropower,
solar and wind power used
in the technosphere are also
included in this indicator.”
(ISO 21930:2017, clause
7.2.10, point (a))
Guidance
“When the total primary
energy is given in LCA tools,
the indicators RPRE and NRPRE
(Non-renewable primary
energy resources used as
an energy carrier) may be
calculated as the difference
between the total primary
energy used and the primary
energy resources used as raw
material for the product.” (ISO
21930:2017, clause 7.2.10)

6.1.2
Issue(s) with
ISO language

6.1.3
ACLCA
guidance
for RPRE

The terminology slightly
deviates from the one used
by major LCA tools and
databases.

Recommended
indicator scope
All processes that are part of
the life cycle inventory
Guidance for PCR
developers
None
Guidance on calculations
 Depending on the software
tool or database used, this
indicator can be referred
to as either the renewable
cumulative or primary energy
demand. These two are
synonymous and both values
are eligible to be reported
in the context of ISO
21930:2017, clause 7.2.10.
 As described in ISO
21930:2017, clause 7.2.10,
in combination with the
guidance provided per
module in Section 6.2 of this
guidance.
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE

6.2 Renewable primary resources with
energy content used as a material, RPRM
6.2.1
RPRM in ISO
21930:2017

Description
“Renewable primary resources
with energy content used as
material, RPRM, are (first use)
bio-based materials used as
materials (e.g., wood, hemp,
etc.).” (ISO 21930:2017, clause
7.2.10, point (b))
Guidance
“The quantification on the
indicators RPRM and NRPRM is
calculated by multiplication of
the mass (kg) of the material
input (or its components) with
the net calorific value (lower
heating value) (MJ/kg) of this
input (or its components) for
each functional or declared unit.
The result for each indicator
is a value of MJ/functional or
declared unit. […]
Where a product consists of
a mix of renewable and nonrenewable primary resources,
then the net calorific value
(NCV) and the mass of each
individual input material should
be considered so that a separate
value for renewable and nonrenewable resources used as
material is provided.” (ISO
21930:2017, clause 7.2.10)
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6.2.2
Issue(s) with
ISO language

 Does not explicitly
specify what “mass (kg)
of the material input (or
its components)” (ISO
21930:2017, clause 7.2.10)
refers to—whether mass of
incoming primary material
resources, as likely intended
by ISO 21930:2017, or
mass of materials in the
declared product, as has
been assumed in the past to
calculate similar metrics.
 It is currently left up to the
LCA practitioner to provide
the NCVs of materials
needed in order to calculate
this metric.
 The language doesn’t indicate
whether packaging and
ancillary materials should be
included when reporting this
metric.
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.2 RENEWABLE PRIMARY RESOURCES WI T H ENERGY CONTENT USED A S A MATERIAL , RPR M

6.2.3
ACLCA guidance
for RPRM

Recommended indicator scope
All processes that are part of the life cycle
inventory
Guidance for PCR developers
 PCRs may provide default NCVs for
relevant materials of the product
category.
 PCRs should specify whether EPDs
should include any packaging in this
metric; otherwise, packaging materials
should not be included.
• If packaging results are to be reported,
the packaging considered should be
limited to the primary packaging
materials of the declared product as
shipped. Note that this is in line with
ISO 21930:2017, clause 7.1.7.2.4,
which requires that packaging,
including extraction, manufacturing,
and transport, be reported under
module A3.
• If packaging results are to be reported,
these results should be reported
separately from those of the product
for full transparency.
 If possible, PCRs should suggest an
installation wastage factor (e.g., 10%)
to ensure some consistency among
installation scenarios under module A5.
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Guidance on calculations
 This inventory indicator is limited
to primary (i.e., first use or virgin)
resources.
 Use the NCV and masses of primary
(i.e., first use or virgin), bio-based
raw material inputs into product
manufacturing to calculate RPRM,
including any losses that occur during
processing of these input materials
into the final product (i.e., accounting
for production yield). As such,
two products of identical material
compositions would have different
RPRM’s if they would have different
production yields. This difference could
only be mitigated by (a) increasing the
production yield or (b) recycling the
production losses.
 If you do not know the amounts of
first-use bio-based raw materials used
in product manufacture or if following
the above procedure would enable third
parties to conclude on confidential
information, declare only the total
renewable primary energy demand and
justify the decision in the background
report for verification purposes.
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.2 RENEWABLE PRIMARY RESOURCES WI T H ENERGY CONTENT USED A S A MATERIAL , RPR M

Table 1. Renewable
primary resources with
energy content used as a
material (RPRM) guidance

Module

Calculation guidance: RPRM

Example: MDF
(see Table 17)

A1

See ISO 21930 and ACLCA general guidance to calculate RPRM for input materials used to manufacture
the product. Report primary renewable resources (i.e., virgin resources) with energy content used as a
material in module A1. Note that the metric should exclude renewable recycled resources, which are
instead reported under SM.

200 MJ
= 13.4 kg wood fibers *
14.9 MJ / kg NCV

A2

Recommend reporting as “N/A”

N/A

 Should be reported as zero for main product. If co-products are allocated per ISO 21930, clause
7.1.7.2.6, RPRM for co-products should also be reported as zero.

A3

 Note 1: This guidance proposes that the metric is limited to the main product only and excludes
ancillary materials needed for manufacturing. If primary packaging materials that use primary
renewable resources are to be included, RPRM can be reported under A3.

N/A

 Note 2: The product system cannot claim a negative contribution to RPRM from any waste flows
sent to landfill, incinerated, stockpiled, or lost in the form of emissions.

A4

Recommend reporting as “N/A”

A5

The RPRM for the production and distribution of wastage purchased for installation (but not installed)
declared under module A5 should be equivalent to the RPRM for modules A1, A2, and A3 scaled by
the wastage factor (e.g., it should be 10% of the RPRM of modules A1-A3 if the wastage factor is 10%).

B1

Recommend reporting as “N/A”

B2
B3
B4
B5
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N/A
20 MJ
= 200 MJ * 10%
installation wastage
N/A

 Calculate replacement factor(s) that represents the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) the service life required by the functional or declared unit and (b)
the maintenance, repair, replacement, or refurbishment time interval.
 RPRM of modules B2, B3, B4, and B5 is equal to RPRM results of A1 to A5 for the product or
component, multiplied by the corresponding replacement factor.

440 MJ
= (200 MJ + 20 MJ) * 2
replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

Recommend reporting as “N/A”

N/A

D

If benefit calculations in module D include those for recycled materials, reused product, or materials
recovered for energy, RPRM of the ‘credited’ material should be calculated based on that material’s
NCV and “net output” mass.

0 MJ
(energy recovery only)
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE

6.3 Non-renewable primary resources
used as an energy carrier: NRPRE
6.3.1
NRPRE in ISO
21930:2017

Description
“Non-renewable primary resources used
as an energy carrier (fuel), NRPRE, are
(first use) materials such as peat, oil, gas,
coal, [and] uranium used as an energy
source.” (ISO 21930:2017, clause 7.2.10,
point (c))

6.3.2
Issue(s) with
ISO language

The terminology slightly deviates from the one used by
major LCA tools and databases.

6.3.3
ACLCA guidance
for NRPRE

Recommended indicator scope
All processes that are part of the life cycle
inventory
Guidance for PCR developers
The PCR should require EPDs to state
which allocation approach(es) were
applied to any specific data collected for
the purpose of creating the EPDs. The
intent is to help reviewers and other
EPD readers understand how energy was
allocated in LCA calculations.
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Guidance
“When the total primary energy is given
in LCA tools, the indicators RPRE and
NRPRE may be calculated as the difference
between the total primary energy used
and the primary energy resources used
as raw material for the product.” (ISO
21930:2017, clause 7.2.10)

Guidance on calculations
 Depending on the software tool or
database used, this indicator can be
referred to as either the non-renewable
cumulative or primary energy demand.
These two are synonymous and both
values are eligible to be reported in
the context of ISO 21930:2017, clause
7.2.10.
 As described in ISO 21930:2017,
clause 7.2.10, in combination with
the guidance provided per module in
Section 6.4 of this guidance.
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE

6.4 Non-renewable primary resources with
energy content used as a material, NRPRM
6.4.1
NRPRM in ISO
21930:2017

Description
“Non-renewable primary
resources with energy content
used as material, NRPRM, are
(first use) primary resources
such as oil, gas and coal, used
for products (e.g., plastic-based
products).” (ISO 21930:2017,
clause 7.2.10, point (d))
Guidance
“The quantification on the
indicators RPRM and NRPRM is
calculated by multiplication of
the mass (kg) of the material
input (or its components) with
the net calorific value (lower
heating value) (MJ/kg) of this
input (or its components) for
each functional or declared unit.
The result for each indicator
is a value of MJ/functional or
declared unit. […]
Where a product consists of
a mix of renewable and nonrenewable primary resources,
then the NCV and the mass of
each individual input material
should be considered so that
a separate value for renewable
and non-renewable resources
used as material is provided.”
(ISO 21930:2017, clause 7.2.10)
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6.4.2
Issue(s) with
ISO language

 Does not explicitly
specify what “mass (kg)
of the material input (or
its components)” (ISO
21930:2017, clause 7.2.10)
refers to—whether mass of
incoming primary material
resources, as likely intended
by ISO 21930:2017, or
mass of materials in the
declared product, as has
been assumed in the past to
calculate similar metrics.
 It is currently left up to the
LCA practitioner to provide
the NCVs of materials
needed in order to calculate
this metric.
 The language doesn’t indicate
whether packaging and
ancillary materials should be
included when reporting this
metric.
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.4 NON-RENEWABLE PRIMARY RESOURCES WI TH ENERGY CONTENT USED A S A MATERIAL , NRPR M

6.4.3
ACLCA guidance
for NRPRM

Recommended indicator scope
All processes that are part of the life cycle
inventory
Guidance for PCR developers
 PCRs may provide NCVs for relevant
materials of the product category.
 PCRs should specify whether EPDs
should report on packaging for this
metric; otherwise, packaging materials
should not be included.
• If packaging results are to be reported,
the packaging considered should be
limited to the primary packaging
materials of the declared product as
shipped. Note that this is in line with
ISO 21930:2017, clause 7.1.7.2.4,
which requires that packaging,
including extraction, manufacturing,
and transport, be reported under
module A3.
• If packaging results are to be reported,
these results should be reported
separately from those of the product.
 If possible, PCRs should suggest an
installation wastage factor (e.g., 10%)
to ensure some consistency among
installation scenarios under module A5.
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Guidance on calculations
 This inventory indicator is limited
to primary (i.e., first use or virgin)
resources.
 Use the NCV and masses of primary
(i.e. first-use or virgin), fossil or
mineral raw material inputs into product
manufacturing to calculate NRPRM,
including any losses that occur during
processing of these input materials
into the final product (i.e., accounting
for production yield). As such,
two products of identical material
compositions would have different
NRPRM’s if they would have different
production yields. This difference could
only be mitigated by (a) increasing the
production yield or (b) recycling the
production losses.
 If you do not know the amounts of
first-use fossil or mineral raw materials
used in product manufacture or if
following the above procedure would
enable third parties to conclude on
confidential information, declare only
the total non-renewable primary energy
demand and justify the decision in
the background report for verification
purposes.
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.4 NON-RENEWABLE PRIMARY RESOURCES WI TH ENERGY CONTENT USED A S A MATERIAL , NRPR M

Table 2. Non-renewable
primary resources with
energy content used as a
material (NRPRM) guidance

Module

Calculation guidance: NRPRM

Example: TPO
(see Table 18)

A1

See ISO 21930 and ACLCA general guidance to calculate NRPRM for input materials used to
manufacture the product. Report primary non-renewable resources (i.e., virgin resources) with
energy content used as a material in module A1. Note that metric should exclude non-renewable
recycled resources, which are instead reported under SM.

35.9 MJ
= 0.945 kg virgin base
resin * 38 MJ / kg NCV

A2

Recommend reporting as “N/A”

N/A

 Should be reported as zero for main product. If co-products are allocated per ISO 21930, clause
7.1.7.2.6, NRPRM for co-products should also be reported as zero.

A3

 Note 1: This guidance proposes that the metric is limited to the main product only and excludes
ancillary materials needed for manufacturing. If primary packaging materials with that use
primary renewable resources are to be included, NRPRM can be reported under A3.

N/A

 Note 2: The product system cannot claim a negative contribution to NRPRM from any waste ﬂows
sent to landfill, incinerated, stockpiled, or lost in the form of emissions.

A4

Recommend reporting as “N/A”

A5

The NRPRM for the production and distribution of wastage purchased for installation (but not
installed) declared under module A5 should be equivalent to the NRPRM for modules A1, A2, and A3
scaled by the wastage factor (e.g., it should be 10% of the NRPRM of modules A1-A3 if the wastage
factor is 10%).

B1

Recommend reporting as “N/A”

B2
B3
B4
B5

3.59 MJ
= 35.9 MJ * 10%
installation wastage
N/A

 Calculate replacement factor(s) that represents the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) the service life required by the functional or declared unit and (b)
the maintenance, repair, replacement, or refurbishment time interval.
 NRPRM of modules B2, B3, B4, or B5 is equal to A1 to A5 net NRPRM results for the product or
component, multiplied by the corresponding replacement factor.

79.0 MJ
= (35.9 MJ + 3.59 MJ) * 2
replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

Recommend reporting as “N/A”

N/A

D
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N/A

If benefit calculations in module D include those for recycled materials, reused product, or
materials recovered for energy, NRPRM of the ‘credited’ material should be calculated based on
that material’s NCV and ‘net output’ mass.

-6.09 MJ
= -(1.5 kg / m2 * 5%
manufacturing loss
(recovered) + 1.5 kg / m2 *
10% recovered at end-oflife) * (1 – 0.05) recycling
losses * 75% resin content
* 38 MJ / kg (virgin TPO)
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6.5 Secondary materials: SM
6.5.1
SM in ISO
21930:2017

Description
“Secondary materials, SM,
are materials recycled from
previous use or waste (e.g.,
scrap metal, broken concrete,
broken glass, plastic and wood)
that are used as a material
input from another product
system. These include both
renewable and non-renewable
resources, with or without
energy content, depending
on the status of the material
when it was originally extracted
from the environment.” (ISO
21930:2017, clause 7.2.10,
point (e))
Guidance
None

6.5.2
Issue(s) with
ISO language

 For modules A1-A3, unclear
whether this should be
secondary materials
entering the system, or
net secondary materials
(i.e., secondary materials
entering the system minus
scrap materials leaving the
system).
 The language does not
distinguish foreground from
background data. Aggregated
cradle-to-gate datasets as
commonly published by
industry associations and
several LCI databases may or
may not include secondary
material input and
manufacturing scrap output,
or may provide only net
secondary material input.
 The language does not
indicate whether packaging
should be included when
reporting this metric.

22

ACLCA Guidance to Calculating Non-LCIA Inventory Metrics in Accordance with ISO 21930:2017

6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.5 SECONDARY MAT ER AL S: SM

6.5.3
ACLCA guidance
for SM

Recommended indicator scope
All processes that are part of the life cycle
inventory
Guidance for PCR developers
 PCRs should recommend or prescribe
specific background datasets for main
materials production to be used in their
current versions at the time of EPD
creation. These datasets are to be used
for estimating scrap inputs into raw
material production when primary data
are not available.

Guidance on calculations
Use of secondary materials, especially
in the background system, may not be
readily available from an LCI database;
therefore, this metric may require
additional calculations.

 PCRs should decide whether secondary
material content of packaging materials
is to be reported.
• If packaging results are to be reported,
these results should be reported
separately from those of the product
for full transparency.
 PCRs should recommend or prescribe
specific background datasets for
packaging materials production to
be used in their current versions
at the time of EPD creation. These
datasets are to be used for estimating
scrap inputs into packaging material
production when primary data are not
available.
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.5 SECONDARY MAT ER AL S: SM

Table 3.
Secondary materials
(SM) guidance

Module

Calculation guidance: SM

Example: TPO
(see Table 18)

 If primary information on the recycled content of input materials to manufacturing is known,
report using these values.
 Primary information on recycled content should only cover recycled materials made from postindustrial and post-consumer scraps, but not made from internal scrap.

A1

 If primary information on the recycled content of input materials to manufacturing is not known,
use scrap inputs into raw material production from average or generic background datasets or
average or generic recycled content values published elsewhere. The PCR may recommend or
prescribe either of these.

0.236 kg

 Scrap inputs into raw material production and scrap outputs from product manufacturing should
be kept separate; inputs are to be reported as Secondary Materials (SM), and outputs are to be
reported as Materials for Recycling (MR).

A2

Recommend reporting as “N/A”

N/A

 If primary information on the recycled content of packaging materials is known, report using these
values.
 Primary information on recycled content should only cover recycled materials made from postindustrial and post-consumer scraps, but not made from internal scrap.

A3

 If primary information on the recycled content of packaging materials is not known, use scrap
inputs into packaging material production from average or generic background datasets or average
or generic recycled content values published elsewhere. The PCR may recommend or prescribe
either of these.

0 kg
(if not reporting on
packaging.)

 Direct scrap inputs into manufacturing and scrap outputs from manufacturing should be kept
separate; inputs are to be reported as Secondary Materials, and outputs are to be reported as
Materials for Recycling.

A4

Recommend reporting as “N/A”

A5

The Secondary Material (SM) input for the production and distribution of wastage purchased for
installation (but not installed) and declared under module A5 should be equivalent to the SM input
for modules A1-A3 scaled by the wastage factor.

B1

Recommend reporting as “N/A”

B2
B3
B4
B5
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N/A
0.0236 kg
= 0.236 kg * 10%
installation wastage
N/A

 If product or components contains secondary materials, then SM should be reported in each
appropriate module in analogy to module A5 and the installation wastage.
 Calculate replacement factor(s) that represents the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.

0.519 kg
= (0.236 kg + 0.0236 kg) *
2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

Recommend reporting as “N/A”

N/A

D

Recommend reporting as “N/A”

N/A
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE

6.6 Renewable secondary fuels: RSF
6.6.1
RSF in ISO
21930:2017

Description
“Renewable secondary fuels,
RSF, are renewable materials
with energy content that have
crossed the system boundary
between product systems and
are used as fuel input (energy
source) in another product
system (e.g., biomass residue
pellets, chipped waste wood).”
(ISO 21930:2017, clause 7.2.10,
point (f))
Guidance
None

6.6.2
Issue(s) with
ISO language
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The language does not
distinguish foreground from
background data. Aggregated
cradle-to-gate background
datasets as commonly
published by industry
associations and several LCI
databases do not provide
the level of detail that would
be required to quantify this
indicator for the background
system.

6.6.3
ACLCA
guidance for
RSF

Recommended
indicator scope
Due to potential inconsistencies
in LCI data sources, the
indicator should not cover
average or generic LCI datasets
taken from databases such as
ecoinvent, GaBi, US LCI, and
the like.
Guidance for
PCR developers
None
Guidance
on calculations
See guidance by module
next page
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.6 RENEWABLE SECONDARY FUEL S: R SF

Table 4.
Renewable secondary
fuels (RSF) guidance

Module

Calculation guidance: RSF

Example: Generic
(see Table 19)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases

N/A

A2

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

A3

Based on unit process information of foreground manufacturing operations, multiply the amounts
of externally procured renewable secondary fuels by their respective net calorific values to arrive at a
value for RSF in MJ. The RSF of packaging materials should be excluded (as background data are likely
needed to derive this result).

A4

Recommend reporting as “N/A” to maximize comparability across software and databases

A5

The RSF input for the production and distribution of wastage purchased for installation (but not
installed) declared under module A5 should be equivalent to the RSF input for modules A1-A3 scaled
by the wastage factor (e.g., it should be 10% of the RSF input of modules A1-A3 if the wastage factor
is 10%).

B1

Recommend reporting as “N/A” to maximize comparability across software and databases

B2
B3
B4
B5
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 If secondary fuels are used to manufacture the product (i.e., non-zero for A3), then RSF should also
be reported in each appropriate module.
 Calculate replacement factor(s) that represents the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (1) service life required by the functional or declared unit and (2) the
maintenance, repair, replacement, or refurbishment time interval.

20 MJ

N/A
2 MJ
= 20 MJ * 10%
installation wastage
N/A

44 MJ
= (20 MJ + 2 MJ) * 2
replacements

B6

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

B7

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C1

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C2

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C3

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C4

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

D

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A
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6.7 Non-renewable secondary fuels: NRSF
6.7.1
NRSF in ISO
21930:2017

Description
“Non-renewable secondary
fuels, NRSF, are non-renewable
materials with energy content
that have crossed the system
boundary between product
systems and are used as fuel
input (energy source) in
another product system (e.g.,
processed solvents, shredded
tyres).” (ISO 21930:2017, clause
7.2.10, point (g))
Guidance
None

6.7.2
Issue(s) with
ISO language
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The language doesn’t
distinguish foreground from
background data. Aggregated
cradle-to-gate background
datasets as commonly
published by industry
associations and several LCI
databases do not provide
the level of detail that would
be required to quantify this
indicator for the background
system.

6.7.3
ACLCA
guidance for
NRSF

Recommended
indicator scope
Due to potential inconsistencies
in LCI data sources, the
indicator does should not cover
average or generic LCI datasets
taken from databases such as
ecoinvent, GaBi, US LCI, and
the like.
Guidance for
PCR developers
None
Guidance
on calculations
See guidance by module
next page
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.7 NON-RENEWABLE SECONDARY FUEL S: NR SF

Table 5.
Non-renewable
secondary fuels
(NRSF) guidance

Module

Calculation guidance: NRSF

Example: Generic
(see Table 19)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases

N/A

A2

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

A3

Based on unit process information of foreground manufacturing operations, multiply the amounts
of externally procured non-renewable secondary fuels by their respective net calorific values to arrive
at a value for NRSF in MJ. The NRSF of packaging materials should be excluded (as background data
are likely needed to derive this result).

A4

Recommend reporting as “N/A” to maximize comparability across software and databases

A5

The NRSF input for the production and distribution of wastage purchased for installation (but not
installed) and declared under module A5 should be equivalent to the NRSF input for modules A1-A3
scaled by the wastage factor (e.g., it should be 10% of the NRSF input of modules A1-A3 if the wastage
factor is 10%).

B1

Recommend reporting as “N/A” to maximize comparability across software and databases

B2
B3
B4
B5
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 If secondary fuels are used to manufacture the product (i.e., non-zero for A3), then NRSF should
also be reported in each appropriate module.
 Calculate replacement factor(s) that represents the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (1) service life required by the functional or declared unit and (2) the
maintenance, repair, replacement, or refurbishment time interval.

50 MJ

N/A
5.0 MJ
= 50 MJ * 10%
installation wastage
N/A

110 MJ
= (50 MJ + 5.0 MJ) * 2
replacements

B6

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

B7

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C1

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C2

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C3

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C4

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

D

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

ACLCA Guidance to Calculating Non-LCIA Inventory Metrics in Accordance with ISO 21930:2017
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6.8 Recovered energy: RE
6.8.1
RE in ISO
21930:2017

Description
“Recovered energy, RE, is
energy recovered from disposal
of waste in previous systems,
such as energy recovered from
combustion of landfill gas or
energy recovered from other
systems using energy sources.”
(ISO 21930:2017, clause 7.2.10,
point (h))
Guidance
None

6.8.2
Issue(s) with
ISO language
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The language doesn’t
distinguish foreground from
background data. Aggregated
cradle-to-gate background
datasets as commonly
published by industry
associations and several LCI
databases do not provide
the level of detail that would
be required to quantify this
indicator for the background
system.

6.8.3
ACLCA
guidance
for RE

Recommended
indicator scope
Due to potential inconsistencies
in LCI data sources, the
indicator should not cover
average or generic LCI datasets
taken from databases such as
ecoinvent, GaBi, US LCI, and
the like.
Guidance for
PCR developers
None
Guidance
on calculations
See guidance by module
next page
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6. INVENTORY INDIC ATOR S DESCRIBING RESOURCE USE
6.8 RECOVERED ENERGY: RE

Table 6.
Recovered energy
(RE) guidance

Module

Calculation guidance: RE

Example: Generic
(see Table 19)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases

N/A

A2

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

A3

Based on unit process information of foreground manufacturing operations, add up all inputs of
recovered energy such as electricity from a nearby landfill. The RE of packaging materials should be
excluded (as background data are likely needed to derive this result). Energy recovered from disposal
of any manufacturing waste is excluded from this indicator and instead reported under Recovered
Energy Exported from the System.

A4

Recommend reporting as “N/A” to maximize comparability across software and databases

A5

The RE input for the production and distribution of wastage purchased for installation (but not
installed) and declared under module A5 should be equivalent to the RE input for modules A1-A3
scaled by the wastage factor (e.g., it should be 10% of the RE input of modules A1-A3 if the wastage
factor is 10%).

B1

Recommend reporting as “N/A” to maximize comparability across software and databases

B2
B3
B4
B5
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 If recovered energy is used to manufacture the product (i.e., non-zero for A3), then RE should also
be reported in each appropriate module.
 Calculate replacement factor(s) that represents the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (1) service life required by the functional or declared unit and (2) the
maintenance, repair, replacement, or refurbishment time interval.

10 MJ

N/A
1.0 MJ
= 10 MJ * 10%
installation wastage
N/A

22 MJ
= (10 MJ + 1.0 MJ) * 2
replacements

B6

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

B7

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C1

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C2

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C3

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

C4

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A

D

Recommend reporting as “N/A” to maximize comparability across software and databases

N/A
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7| Greenhouse gas emissions
from land-use change
7.1.1
Greenhouse
gas emissions
from land-use
change in ISO
21930:2017

Description
“When significant, greenhouse gases
(GHG) emissions occurring as a result
of land-use change shall be included in
the quantification of the GWP”. (ISO
21930:2017, clause 7.2.11)
Guidance
“[Greenhouse gas emissions] should
be assessed in accordance with
internationally recognized methods
such as the Intergovernmental Panel on
Climate Change (IPCC) Guidelines for
National Greenhouse Gas Inventories.
[…]

7.1.2
Issue(s) with
ISO language

7.1.3
ACLCA guidance
for Greenhouse
gas emissions
from land-use
change
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“Wood from sustainably managed
forests may be accounted for as having
zero emissions concerning land-use
change. This includes wood products
responsibly sourced and certified to the
Canadian Standards Association (CSA),
Forest Stewardship Council (FSC) and
Sustainable Forestry Initiative (SFI)
standards, as well as other standards
globally endorsed by the Programme for
the Endorsement of Forest Certification
International (PEFC International) and
the FSC.” (ISO 21930:2017, clause 7.2.11)

It is not immediately clear whether products derived from
wood with further processing (e.g., paper and board, pulp fluff,
cellulose derivatives, etc.) are also included.

Recommended
indicator scope
All processes that are part of the life cycle
inventory
Guidance for PCR developers
 PCRs should provide guidance on
the meaning of “significant” and the
conditions under which greenhouse gas
emissions from land-use change should
be reported.

 If reported, PCRs should specify which
wood and wood-derived materials,
relevant to the products under
evaluation, are subject to the sustainably
managed forest requirement presented
in ISO 21930:2017, clause 7.2.11.
Guidance on calculations
As described in ISO.
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8| Additional inventory indicators
describing emissions and
removals of carbon
8.1 Biogenic CO2, products
8.1.1
Biogenic CO2,
products in ISO
21930:2017

Description
“For transparency, the following
indicators on the uptake and emissions of
CO2 shall be separately reported, where
relevant and available, if included in the
quantification of the GWP. […]
 Biogenic CO2, reporting the removals
and emissions associated with biogenic
carbon content contained within biobased products, occurring in each
module […].” (ISO 21930:2017, clause
7.2.12)
Guidance
Paraphrased from ISO 21930:2017,
clause 7.2.7:
 When biogenic carbon enters the
product system, characterize it in LCIA
with a factor of -1 kg CO2e/kg CO2.
 When biogenic carbon leaves the
product system as CO2 emissions,
characterize it in LCIA with a factor of
+1 kg CO2e/kg CO2.
 When a bio-based material containing
biogenic carbon leaves the product
system, express the biogenic carbon
content in kg CO2 and characterize it
in LCIA with a factor of +1 kg CO2e /
kg CO2.
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 When a bio-based material containing
biogenic carbon enters the product
system, either as a primary (i.e., virgin)
material, secondary (i.e., recycled)
material, or secondary fuel, express
the carbon content in kg CO2 and
characterize it in LCIA with a factor of
-1 kg CO2e/kg CO2.
• Note that for wood entering the
product system, biogenic carbon may
only use the negative characterization
factor when the wood originates from
sustainably managed forests.
• Note that ISO 21930:2017,
clause 7.2.11 provides examples of
certification schemes for sustainably
managed forests (for example, Forest
Stewardship Council (FSC) and
Sustainable Forestry Initiative (SFI)).
NOTE: In a formal response attached
to this guidance, ISO/TC59/SC17/
WG3 noted that the intent of the
carbon metrics is to report only carbon
dioxide as an inventory metric and
without impact assessment. As such, the
informative tables in ISO 21930:2017,
Annex E, Table E.4 that list units as
“kg CO2e” are intended to list units as
“kg CO2”.
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8. ADDITIONAL INVENTORY INDICATORS DESCRIBING EMISSIONS AND REMOVALS OF CARBON
8.1 BIOGENIC CO 2 , PRODUCTS

8.1.2
Issue(s) with
ISO language

 The term “associated with” biogenic
carbon content could be interpreted as
“based on” biogenic carbon content (i.e.,
the carbon content of the material or
product) or as upstream removals and
emissions that occur when producing
the bio-based material or product.
 The language does not indicate whether
biogenic CO2 should be reported
based on declared product mass and
composition or based on purchased raw
material mass and composition (i.e.,
include manufacturing scrap).
 The language does not explicitly indicate
whether biogenic CO2 should be
reported for ancillary materials that do
not contribute to the declared product’s

8.1.3
ACLCA guidance
for Biogenic
CO2, products

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.
Guidance for PCR developers
 PCRs should indicate whether product
biogenic CO2emissions should be
declared or not. ISO 21930 qualifies its
“shall” requirement with “where relevant
and available”, thus indicating that
both reporting and not reporting are
acceptable.
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biogenic carbon content (e.g., because
they are not incorporated into the
declared product).
 ISO 21930, clause 7.2.7 places additional
requirements on wood in that only wood
originating from sustainably managed
forests may be characterized with a -1
kg CO2e/kg CO2. It is not immediately
clear whether this applies only to wood
products (e.g., lumber) or whether it
includes engineered wood products such
as oriented strand board and medium
density fiberboard, as well as products
derived from wood with further
processing (e.g., paper and board, pulp
fluff, cellulose derivatives, etc.)

 If declared, PCRs should specify
which wood and wood-derived
materials, relevant to the products
under evaluation, are subject to the
sustainably managed forest requirement
presented in ISO 21930:2017, clause
7.2.7. Furthermore, the PCR should
specify which certification schemes or
other forms of evidence are acceptable
for identifying a forest as sustainably
managed. For example, in North
America, the FTC Green Guides,
specifically §260.2, §260.3, and §260.6,
could be considered the minimum
requirement to be met.
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8. ADDITIONAL INVENTORY INDICATORS DESCRIBING EMISSIONS AND REMOVALS OF CARBON
8.1 BIOGENIC CO 2 , PRODUCTS
8.1.3 ACLC A GUIDANCE FOR BIOGENIC CO 2 , PRODUCTS

 If declared, PCRs should contain
recommendations or requirements
for background inventories of main
bio-based materials to maximize
consistency in carbon balances.
 PCRs should specify decomposition
rates and landfill gas capture rates
of main bio-based product materials
to maximize consistency in carbon
balances or provide references to
acceptable data sources, such as the EPA
WARM model.

Guidance on calculations
 The term “bio-based products” referred
to in ISO 21930:2017, clause 7.2.12 is
interpreted to include any bio-based
products and not just the declared
product(s) if the removals and emissions
associated with these products are
“included in the quantification of
the GWP”. This may include ancillary
materials that do not contribute to
the declared product’s biogenic carbon
content.

declared as biogenic C as a percentage
of product mass as part of the general
information along with the material
composition (see ISO 21930:2017,
clause 9.2, point d). Additionally, the
percentage carbon content of incoming
materials should be documented in
the background report (if not already
provided by the PCR).
 The removal of CO2 from the
atmosphere during biomass growth
should correspond to the total biogenic
carbon content of all raw materials
needed for product manufacturing,
regardless of whether the carbon is
contained in a primary (i.e., virgin) or
secondary (i.e., recycled) material.
 The biogenic CO2 associated with the
declared product should be declared
separately as the total removal and the
total emission per module.

 The specific biogenic carbon content
of the product at the gate (module A3)
or as installed (module A5) should be
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8. ADDITIONAL INVENTORY INDICATORS DESCRIBING EMISSIONS AND REMOVALS OF CARBON
8.1 BIOGENIC CO 2 , PRODUCTS
8.1.3 ACLC A GUIDANCE FOR BIOGENIC CO 2 , PRODUCTS

Table 7.
Biogenic CO2,
products guidance

Module

Calculation guidance: Biogenic CO2, products

Example: MDF
(see Table 17)

A1

Declare CO2 uptake as calculated based on the biogenic carbon content of the raw materials used to
manufacture the product.

24.6 kg CO2 uptake
= 6.70 kg C * 44 kg CO2 /
12 kg C

A2

Recommend reporting as “N/A”

N/A

 If module D is not declared, biogenic CO2 associated with recycled manufacturing scrap leaving
the system should be calculated by expressing each material stream’s carbon content in CO2 and
accounting for this CO2 as a negative CO2 removal (mathematically equivalent to a CO2 emission,
but reported as part of the removals).



A3




0.937 kg CO2 leaving
system
= 0.568 kg waste as
If module D is declared, then the biogenic carbon associated with the recycled manufacturing scrap secondary fuel * 90% wood
fiber * 0.5 kg C / kg wood *
or product is zero for module A3 and instead accounted for in module D.
44 kg CO2 / 12 kg C
If any waste material is landfilled, incinerated, or otherwise disposed without recovery or reuse,
account for the biogenic CO2 emissions associated with the landfilling or incineration of the
material based on the biogenic carbon content of the material being disposed. For incineration,
0.118 kg CO2 emissions
assume complete combustion. For landfill, calculate CO2 emissions based on the decomposition
= 0.0710 kg waste
rate and landfill gas capture rate, and assume complete combustion of landfill gas.
landfilled * 0.011 kg CO2 /
Note 1: Average or generic background datasets for landfilling and incineration may have to be kg MDF + 0.0710 kg waste
corrected to match the specific carbon content of the disposed waste.
incinerated * 90% wood
fiber
* 0.5 kg C / kg wood *
Note 2: CO2 removals and emissions are to be reported separately. module A3 should be limited
44
kg CO2 / 12 kg C
to negative CO removal and/or positive CO emissions for the product; there should be no CO
2

uptake as this is declared in module A1.

A4

2

2

Recommend reporting as “N/A”

N/A

 The biogenic CO2 for the production of wastage purchased for installation (but not installed) and
declared under module A5 should be equivalent to the biogenic CO2 removals (or emissions) for
modules A1-A3 scaled by the wastage factor (e.g., it should be 10% of the biogenic CO2 of modules
A1-A3 if the wastage factor is 10%)
 If the installation wastage is recycled and module D is NOT declared, calculate the biogenic carbon
content in recycled wastage leaving the system, convert it to CO2, and account for it as a negative
CO2 removal (mathematically equivalent to a CO2 emission, but reported as part of the removals).

A5

 If module D is declared, then the biogenic CO2 associated with any installation wastage going to
material recycling is zero for module A5 and instead accounted for in module D.

2.46 kg CO2 uptake
= 24.6 kg CO2 * 10%
installation wastage
0.0937 kg CO2 leaving
the system
= 0.937 kg CO2 * 10%
installation wastage

0.0274 kg CO2 emissions
= 0.118 kg CO2 * 10%
installation wastage +
14.2 kg * 10% installation
wastage (landfilled) * 0.011
 Note: Average or generic background datasets for landfilling and incineration may have to be
kg CO2 / kg MDF
corrected to match the specific carbon content of the disposed waste.
 If the installation wastage is landfilled, incinerated, or otherwise disposed without recovery or
reuse, account for the biogenic CO2 emissions associated with the landfilling or incineration based
on the biogenic carbon content of the wastage.

B1
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Recommend reporting as “N/A”

N/A
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8. ADDITIONAL INVENTORY INDICATORS DESCRIBING EMISSIONS AND REMOVALS OF CARBON
8.1 BIOGENIC CO 2 , PRODUCTS
8.1.3 ACLC A GUIDANCE FOR BIOGENIC CO 2 , PRODUCTS

Module

Calculation guidance: Biogenic CO2, products
 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 Biogenic CO2of modules B2, B3, B4, or B5 is equal to the total biogenic CO2 removals and the total
biogenic CO2 emissions (since these are to be reported separately) of the product or component
from modules A1 to A5, multiplied by the corresponding replacement factor.

B2
B3
B4
B5

 If the product or component removed from the building is recycled and module D is NOT declared,
calculate the biogenic carbon content of the removed product or component, convert to CO2 and
account for it as a negative CO2 uptake (mathematically equivalent to a CO2 emission, but reported
as part of the removals). If module D is declared, the biogenic CO2 associated with any product or
component going to material recycling is zero for modules B2 to B5 and instead accounted for in
module D.
 If the product or component is landfilled, incinerated, or otherwise disposed without recovery or
reuse, declare biogenic CO2 emissions associated with the end-of-life treatment of the product or
component. Note that product or component biogenic carbon results for recycling and disposal
should be aligned with the results reported in modules C1 to C4.

Example: MDF
(see Table 17)

54.1 kg CO2 uptake
= (24.6 kg CO2 + 2.46 kg
CO2) * 2 replacements
13.8 kg CO2 leaving
the system
= (0.937 kg CO2 + 0.0937
kg CO2 + 5.86 kg CO2) *
2 replacements
0.527 kg CO2 emissions
= (0.118 kg CO2 + 0.0274
kg CO2 + 0.118 kg CO2) *
2 replacements

 Note: Average or generic background datasets for landfilling and incineration may have to be
corrected to match the specific carbon content of the disposed waste.

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

 If the product is recycled and module D is not reported, calculate the biogenic carbon content in
5.86 kg CO2 leaving
the material to be recycled that’s leaving the system, convert to CO2, and account for as a negative
the system
CO2 uptake (mathematically equivalent to a CO2 emission, but reported as part of the removals) in
= 3.55 kg waste as
order to calculate biogenic CO2 removals and CO2 emissions for module C3.
secondary fuel * 90% wood
 If the product is recycled and module D is reported, the biogenic CO2 associated with the material fiber * 0.5 kg C / kg wood *
44 kg CO2 / 12 kg C
to be recycled is zero for C3 and instead accounted for under module D.

C4

 If the product is landfilled, incinerated without energy recovery or with energy recovery at an
efficiency below 60%, or otherwise disposed without energy recovery or reuse, the biogenic
CO2 emissions need to be calculated based on the carbon content of the disposed material. For
incineration, assume complete combustion. For landfill, calculate CO2 emissions based on the 0.118 kg CO2 emissions
decomposition rate and the landfill gas capture rate, and assume complete combustion of landfill = 10.7 kg waste landfilled *
0.011 kg CO2 / kg MDF
gas.
 Note: Average or generic background datasets for landfilling and incineration may have to be
corrected to match the specific carbon content of the disposed waste.

D
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Any material losses occurring during the recycling activities that are landfilled, incinerated, or
otherwise disposed should follow the guidance given in module C4

Assume not declared
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8.2 Biogenic CO2, packaging
8.2.1
Biogenic CO2,
packaging in
ISO 21930:2017

Description
“For transparency, the following
indicators on the uptake and emissions of
CO2 shall be separately reported, where
relevant and available, if included in the
quantification of the GWP. […]
 Biogenic CO2, reporting the removals
and emissions associated with biogenic
carbon content contained within biobased packaging, occurring in each
module […].” (ISO 21930:2017, clause
7.2.12)
Guidance
Paraphrased from ISO 21930:2017,
clause 7.2.7:
 When biogenic carbon enters the
product system, characterize it in LCIA
with a factor of -1 kg CO2e/kg CO2.
 When biogenic carbon leaves the
product system as CO2 emissions,
characterize it in LCIA with a factor of
+1 kg CO2e/kg CO2.
 When a bio-based material containing
biogenic carbon leaves the product
system, express the biogenic carbon
content in kg CO2 and characterize it
in LCIA with a factor of +1 kg CO2e /
kg CO2.

material, secondary (i.e., recycled)
material, or secondary fuel, express
the carbon content in kg CO2 and
characterize it in LCIA with a factor of -1
kg CO2e/kg CO2.
• Note that for wood entering the
product system, biogenic carbon may
only use the negative characterization
factor when the wood originates from
sustainably managed forests.
• Note that ISO 21930:2017,
clause 7.2.11 provides examples of
certification schemes for sustainably
managed forests (for example, Forest
Stewardship Council (FSC) and
Sustainable Forestry Initiative (SFI)).
NOTE: In a formal response attached
to this guidance, ISO/TC59/SC17/
WG3 noted that the intent of the
carbon metrics is to report only carbon
dioxide as an inventory metric and
without impact assessment. As such, the
informative tables in ISO 21930:2017,
Annex E, Table E.4 that list units as
“kg CO2e” are intended to list units as
“kg CO2”.

 When a bio-based material containing
biogenic carbon enters the product
system, either as a primary (i.e., virgin)
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8.2 BIOGENIC CO 2 , PACKAGING

8.2.2
Issue(s) with
ISO language

 The term “associated with” biogenic
carbon content could be interpreted
as “based on” biogenic carbon content
(i.e., the carbon content of packaging
materials) or as upstream removals and
emissions that occur when producing the
bio-based packaging materials.
 ISO 21930, clause 7.2.7 places additional
requirements on wood in that only wood
originating from sustainably managed

8.2.3
ACLCA guidance
for Biogenic
CO2, packaging

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not cover
average or generic LCI datasets taken from
databases such as ecoinvent, GaBi, US LCI,
and the like.
Guidance for PCR developers
 PCRs should indicate whether packaging
biogenic CO2 emissions should be
reported or not. ISO 21930 qualifies
“shall” requirement with “where relevant
and available”, thus indicating that both
reporting and not reporting are acceptable.
 If declared, PCRs should specify which
wood and wood-derived products are
subject to the sustainably managed
forest requirement presented in ISO
21930:2017, clause 7.2.7.
 If declared, PCRs should contain
recommendations or requirements for
background inventories of main biobased packaging materials to maximize
consistency in carbon balances.
 PCRs should specify decomposition rates
and landfill gas capture rates of main biobased packaging materials to maximize
consistency in carbon balances or provide
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forests may be characterized with a -1
kg CO2e/kg CO2. It is not immediately
clear whether this applies only to wood
(e.g., lumber) or whether it includes wood
products such as oriented strand board
and medium density fiberboard, as well as
products derived from wood with further
processing (e.g., paper and board, pulp
fluff, cellulose derivatives, etc.)

references to acceptable data sources,
such as the EPA WARM model.
Guidance on calculations
 The specific biogenic carbon content of
the packaging at the gate (module A3)
should be declared as biogenic C as a
percentage of packaging mass as part
of the general information along with
the product material composition (see
ISO 21930:2017, clause 9.2, point d).
Additionally, the percentage carbon
content of incoming packaging materials
should be documented in the background
report (if not already provided by the
PCR).
 The removal of CO2 from the atmosphere
during biomass growth should correspond
to the total biogenic carbon content of
incoming packaging materials, regardless
of whether the carbon is contained in a
primary (i.e., virgin) or secondary (i.e.,
recycled) material.
 The biogenic CO2 associated with the
packaging should be declared separately as
the total removal and the total emission
per module.
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8. ADDITIONAL INVENTORY INDICATORS DESCRIBING EMISSIONS AND REMOVALS OF CARBON
8.2 BIOGENIC CO 2 , PACKAGING
8.2.3 ACLC A GUIDANCE FOR BIOGENIC CO 2 , PACKAGING

Table 8.
Biogenic CO2,
packaging guidance

Module

Calculation guidance: Biogenic CO2, packaging

A1

Recommend reporting as “N/A” – upstream burden of packaging is to be reported under A3

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Declare CO2 uptake as calculated based on the biogenic carbon content of incoming packaging
materials used to package the product

A4

Recommend reporting as “N/A”

 If module D is declared, then the biogenic CO2 associated with any packaging going to material
recycling is zero for module A5 and instead accounted for in module D.

A5

 If the packaging is landfilled, incinerated, or otherwise disposed without recovery or reuse, account
for the biogenic CO2 emissions associated with the landfilling or incineration of the packaging
based on the biogenic carbon content of the packaging material being disposed. For incineration,
assume complete combustion. For landfill, calculate CO2 emissions based on the decomposition
rate and the landfill gas capture rate, and assume complete combustion of landfill gas.
 Note 1: Average or generic background datasets for landfilling and incineration may have to be
corrected to match the specific carbon content of the disposed waste.
 Note 2: All packaging is disposed in module A5 (product), and upstream burden of packaging
(product) is included in module A3

B1

B2
B3
B4
B5

0.183 kg CO2 uptake
= 0.1 kg corrugate * 0.5 kg
C / kg corrugate * 44 kg
CO2 / 12 kg C
N/A

 If module D is NOT declared, biogenic CO2 associated packaging materials for recycling should be
calculated by expressing each material stream’s carbon content in CO2 and accounting for this CO2
as a negative CO2 uptake (mathematically equivalent to a CO2 emission, but reported as part of the
removals) in order to calculate biogenic CO2 removals and CO2emissions for module A5.
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Example: Generic
(see Table 19)

Recommend reporting as “N/A”

0.0183 kg CO2 uptake
= 0.183 kg uptake * 10%
installation wastage
0.182 kg CO2 leaving
the system
= 0.1 kg corrugate * (1 +
10% installation wastage)
* 90% recycled * 0.5 kg C /
kg corrugate * 44 kg CO2 /
12 kg C
0.00505 kg CO2
emissions
= 0.1 kg corrugate * (1 +
10% installation wastage)
* 10% landfilled * 0.459 kg
CO2 / kg
N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.

0.403 kg CO2 uptake
= (0.183 kg CO2 + 0.0183
kg CO2) * 2 replacements
0.364 kg CO2 leaving
the system
= 0.182 kg CO2 *
2 replacements

 Biogenic CO2 of modules B2, B3, B4, or B5 is equal to the total biogenic CO2 removals and the total
biogenic CO2 emissions (since these are to be reported separately) of the packaging from modules
A1 to A5, multiplied by the corresponding replacement factor.
0.0101 kg CO2 emissions
= 0.00505 kg CO2 * 2
replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

Recommend reporting as “N/A”

N/A

D

Any material losses occurring during the recycling activities that are landfilled, incinerated, or
otherwise disposed should follow the guidance given in module A5

Assume not declared
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8.3 CO2 from calcination and carbonation
8.3.1
CO2 from
calcination and
carbonation in
ISO 21930:2017

Description
“For transparency, the
following indicators on the
uptake and emissions of CO2
shall be separately reported,
where relevant and available, if
included in the quantification
of the GWP. […]

8.3.2
Issue(s) with
ISO language

 CO2 from calcination and
carbonation, reporting the
emissions and uptake of
CO2 from calcination and
carbonation occurring in
the relevant module.” (ISO
21930:2017, clause 7.2.12)

The language does not
distinguish foreground from
background data. Aggregated
cradle-to-gate background
datasets as commonly
published by industry
associations and several LCI
databases do not provide
the level of detail that would
be required to quantify this
indicator for the background
system.

Guidance
None

8.3.3
ACLCA guidance
for CO2 from
calcination and
carbonation

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.

Guidance on calculations
None

Guidance for PCR developers
PCRs to decide whether to report this
metric and, if reported, to provide
guidance how to calculate
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8.4 Biogenic CO2, renewable waste combustion
8.4.1
Biogenic CO2,
renewable waste
combustion in
ISO 21930:2017

Description
“For transparency, the following
indicators on the uptake and emissions of
CO2 shall be separately reported, where
relevant and available, if included in the
quantification of the GWP. […]
 Biogenic CO2, reporting the emissions
from combustion of waste from
renewable sources used in production
processes.” (ISO 21930:2017, clause
7.2.12)

8.4.2
Issue(s) with
ISO language

 The statement can be interpreted two
ways: (a) as combustion of {waste
from renewable sources} used in the
production process or (b) as combustion
of waste from {renewable sources used
in the production process}. The former
implies waste input such as secondary
fuels, whereas the latter implies
combustion of production waste such as
wood waste.

Guidance
NOTE: In a formal response attached
to this guidance, ISO/TC59/SC17/
WG3 noted that the intent of the
carbon metrics is to report only carbon
dioxide as an inventory metric and
without impact assessment. As such, the
informative tables in ISO 21930:2017,
Annex E, Table E.4 that list units as
“kg CO2e” are intended to list units as
“kg CO2”.

 The language does not specify what
counts as waste and whether this would
include by-products such as black liquor
from paper mills.
 The language leaves open the question
whether landfill gas combustion—since
landfill gas is produced from bio-based
waste—should be reported under this
metric.

 The language does not specify whether
waste is combusted on-site at the
manufacturer, off-site, or both.
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8.4.3
ACLCA guidance
for Biogenic
CO2, renewable
waste
combustion

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.

to be calculated based on waste stream
carbon content and assuming complete
combustion. Note that this is consistent
were ISO 21930:2017 language to read
“combustion of waste from renewable
[re]sources used in production
processes”.

Guidance for PCR developers
 PCRs should indicate whether biogenic
CO2 emissions should be reported. ISO
21930 qualifies “shall” requirement with
“where relevant and available”, thus
indicating that both reporting and not
reporting are acceptable.

 Assume waste excludes by-products and
excludes waste that is first disposed of in
a landfill where it decomposes.

 If declared, PCRs should contain
recommendations or requirements
for background inventories of waste
materials from manufacturing that
are combusted in order to maximize
consistency in carbon balances.

 The specific biogenic carbon content of
the relevant waste streams at the gate
(module A3) should be documented as
a percentage of biogenic C in the waste
material as part of the background
report. Note that carbon content
should be consistent with the declared
biogenic CO2 related to the product and
packaging (see 8.1 and 8.2).

 If declared, PCRs may provide product
category-specific examples of waste
streams for combustion.
Guidance on calculations
 Assume the metric refers to waste
generated by the production process
and combusted either on-site or off-site.
Biogenic CO2 combustion emissions are
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Table 9.
Biogenic CO2,
renewable waste
combustion guidance

Module

Calculation guidance: Biogenic CO2, renewable waste combustion

Example: MDF
(see Table 17)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A”. If production waste is combusted, it should be reported under A3

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Identify waste streams that (1) consist of or contain renewable materials and (2) are incinerated either
on-site or off-site. Determine the biogenic carbon content of each of these waste streams (should be
declared as part of the general information) and calculate biogenic CO2 emissions assuming complete
combustion. Report total CO2 emissions from renewable waste combustion.

A4

Recommend reporting as “N/A”

A5

The CO2 emissions for the production of wastage purchased for installation (but not installed) and 0.0118 kg CO2 emissions
declared under module A5 should be equivalent to the emissions for module A3 scaled by the wastage
= 0.118 kg CO2 * 10%
factor (e.g., it should be 10% of the CO2 emissions of module A3 if the wastage factor is 10%)
installation wastage

B1

Recommend reporting as “N/A”

B2
B3
B4
B5
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0.118 kg CO2 emissions
= 0.0710 kg waste
incinerated * 90% wood
fiber * 0.5 kg C / kg wood *
44 kg CO2 / 12 kg C
N/A

N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 CO2 emissions of modules B2, B3, B4, or B5 are equal to the total biogenic CO2 emissions of the
product or component from modules A1 to A5, multiplied by the corresponding replacement factor.

0.260 kg CO2 emissions
= (0.118 kg CO2 + 0.0118
kg CO2) * 2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

Recommend reporting as “N/A”

N/A

D

Recommend reporting as “N/A”

N/A
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8.5 CO2, non-renewable waste combustion
8.5.1
CO2, nonrenewable waste
combustion in
ISO 21930:2017

Description
“For transparency, the following indicators
on the uptake and emissions of CO2 shall
be separately reported, where relevant and
available, if included in the quantification
of the GWP. […]
 CO2 emissions from combustion of waste
from non-renewable sources used in
production processes.” (ISO 21930:2017,
clause 7.2.12)

8.5.2
Issue(s) with
ISO language

8.5.3
ACLCA guidance
for CO2, nonrenewable waste
combustion

 The statement can be interpreted two
ways: (a) as combustion of {waste from
non-renewable sources} used in the
production process or (b) as combustion
of waste from {non-renewable sources
used in the production process}. The
former implies waste input such as
secondary fuels, whereas the latter implies

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not cover
average or generic LCI datasets taken from
databases such as ecoinvent, GaBi, US LCI,
and the like.
Guidance for PCR developers
 PCRs should indicate whether CO2
emissions should be reported. ISO 21930
qualifies “shall” requirement with “where
relevant and available”, thus indicating
that both reporting and not reporting are
acceptable.
 If declared, PCRs should contain
recommendations or requirements for
background inventories of waste materials
from manufacturing that are combusted in
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Guidance
NOTE: In a formal response attached to
this guidance, ISO/TC59/SC17/WG3 noted
that the intent of the carbon metrics is to
report only carbon dioxide as an inventory
metric and without impact assessment.
As such, the informative tables in ISO
21930:2017, Annex E, Table E.4 that list
units as “kg CO2e” are intended to list units
as “kg CO2”.

combustion of production waste such as
fossil-based plastic waste.
 The language does not specify whether
waste is combusted on-site at the
manufacturer, off-site, or both.
 The language does not specify what counts
as waste.

order to maximize consistency in carbon
balances.
Guidance on calculations
 Assume this refers to waste generated by
the production process and combusted
either on-site or off-site. CO2 combustion
emissions are calculated based on waste
stream carbon content and assume
complete combustion. Note that this is
consistent were ISO 21930:2017 language
to read “combustion of waste from
renewable [re]sources used in production
processes.”
 The specific fossil carbon content of
the relevant waste streams at the gate
(module A3) should be documented
as a percentage of fossil C in the waste
material as part of the background report.
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8. ADDITIONAL INVENTORY INDICATORS DESCRIBING EMISSIONS AND REMOVALS OF CARBON
8.5 CO 2 , NON-RENEWABLE WA STE COMBUST ION
8.5.3 ACLC A GUIDANCE FOR CO 2 , NON-RENEWABLE WA STE COMBUSTION

Table 10.
Biogenic CO2, nonrenewable waste
combustion guidance

Module

Calculation guidance: CO2, non-renewable waste combustion

Example: MDF
(see Table 17)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A”. If production waste is combusted, it should be reported under A3

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Identify waste streams that (1) consist of non-renewable materials and (2) are incinerated either onsite or off-site. Determine the carbon content of each of these waste streams (should be declared as
part of the general information) and calculate fossil CO2 emissions assuming complete combustion.
Report total CO2 emissions from non-renewable waste combustion.

A4

Recommend reporting as “N/A”

A5

The CO2 emissions for the production of wastage purchased for installation and declared under
module A5 should be equivalent to the emissions for module A3 scaled by the wastage factor (e.g., it
should be 10% of the CO2 emissions of module A3 if the wastage factor is 10%)

B1

Recommend reporting as “N/A”

B2
B3
B4
B5
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0.00703 kg CO2
emissions
= 0.0710 kg waste
incinerated * 10% resin *
0.27 kg C / kg resin * 44 kg
CO2 / 12 kg C
N/A
0.000703 kg CO2
emissions
= 0.00703 kg CO2 * 10%
installation wastage
N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 CO2 emissions of modules B2, B3, B4, or B5 are equal to the total fossil CO2 emissions of the product
or component from modules A1 to A5, multiplied by the corresponding replacement factor.

0.0155 kg CO2
emissions
= (0.00703 kg CO2 +
0.000703 kg CO2) *
2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

Recommend reporting as “N/A”

N/A

D

Recommend reporting as “N/A”

N/A
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9| Inventory indicators describing
consumption of freshwater
9.1.1
Consumption of
freshwater in
ISO 21930:2017

Description
“consumption of freshwater: net
freshwater (3.6.9) entering the product
system (ISO 14040:2006, 3.28) being
studied that is not returned to the same
drainage basin (3.6.8) from which it
originated” (ISO 21930:2017, clause
3.6.10)
“[…] the consumption (or net use) of
freshwater as LCI indicator declaring
water consumption related to a
construction product during its life cycle.”
(ISO 21930:2017, clause 7.2.13)

9.1.2
Issue(s) with
ISO language

9.1.3
ACLCA guidance
for consumption
of freshwater

“The use of water, which is not consumed
(e.g., water used for river transport, used
to power hydroelectric turbines or used
as coolant and returned to the original
source), should not be considered within
the indicator.
“That water which would have been lost
from the original, natural system, for
example from evaporation of rainwater
or from a water body, should not be
considered within the losses from
the technical system studied.” (ISO
21930:2017, clause 7.2.13)

 Not fully clear what constitutes consumption without referring to ISO 14046.
 Not fully clear whether rain water should be included or excluded.

Recommended
indicator scope
All processes that are part of the life cycle
inventory recommended, but may depend
on PCR requirements and available data
(see “Guidance for PCR developers”
below)
Guidance for PCR developers
 Indicate whether consumption of
freshwater should be based solely on the
foreground system or should include
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Guidance
“This indicator shall be calculated in
compliance with ISO 14046.

both the foreground and background
system based on the quality of available
inventory data in background databases.
 Clarify whether net freshwater
consumption should include or exclude
consumption of rain water.
Guidance on calculations
As described in ISO 21930. For calculation
examples, see ISO/TR 14073:2017.
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10| Environmental information describing
waste categories and output flows
10.1 Hazardous waste disposed
10.1.1
Hazardous
waste disposed
in ISO
21930:2017

Description
“The following waste categories
shall be declared and specified
for all information modules
included in the EPD: […]

10.1.2  The standard does not specify
how practitioners should
Issue(s) with
distinguish between hazardous
ISO language
and non-hazardous waste.
 The language does not
distinguish foreground from
background data. Aggregated
cradle-to-gate background
datasets as commonly published
by industry associations and
several LCI databases do not
provide the level of detail
that would be required to
quantify this indicator for the
background system.

 Hazardous waste disposed, in
kg” (ISO 21930:2017, clause
7.2.14)
Guidance
“Note 1: Hazardous waste
disposed does not include
radioactive waste.” (ISO
21930:2017, clause 7.2.14)

10.1.3
ACLCA guidance
for hazardous
waste disposed

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.
Guidance for PCR developers
PCRs should a reference to relevant
legislation that governs the distinction
between hazardous and non-hazardous

47

waste (e.g., the Resource Conservation
and Recovery Act (RCRA) in the US).
Guidance on calculations
Calculate from primary data on
foreground manufacturing processes
based on the applicable distinction
between hazardous and non-hazardous
waste with regard to the facility location
and classification scheme (e.g., facilities in
the US and Canada can reference the US
EPA Waste Classification).
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS
10.1 HAZARDOUS WA ST E DISPOSED
10.1.3 ACLC A GUIDANCE FOR HAZARDOUS WA STE DISPOSED

Table 11.
Hazardous waste
disposed guidance

Module

Calculation guidance: Hazardous waste disposed

Example: Generic
(see Table 19)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases.

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Calculate from primary data on foreground manufacturing processes based on the applicable
distinction between hazardous and non-hazardous waste with regard to the facility location.

A4

Recommend reporting as “N/A”

N/A

 Calculate based on mass of installation wastage and the applicable distinction between hazardous
and non-hazardous waste with regard to the location of installation.

A5

 If the product is installed in multiple regions with different classifications schemes for installation
waste , the waste flows should be classified based on the declared product’s respective market
shares.

B1

Recommend reporting as “N/A”

B2
B3
B4
B5
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0.005 kg

0.0005 kg
= 0.005 kg * 10%
installation wastage

N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 Hazardous waste results of modules B2, B3, B4, or B5 are equal to the total hazardous waste of
the product or component from modules A1 to A5, multiplied by the corresponding replacement
factor.

0.0130 kg
= (0.005 kg + 0.0005 kg +
0.001 kg) * 2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

If the product or any of its components are considered hazardous waste following removal from the
building, report the waste under module C4.

D

Recommend reporting as “N/A”

0.001 kg
N/A
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS

10.2 Non-hazardous waste disposed
10.2.1
Non-hazardous
waste disposed
in ISO
21930:2017

Description
The following waste categories shall be
declared and specified for all information
modules included in the EPD: […]

10.2.2
Issue(s) with
ISO language

 The standard does not specify how
practitioners should distinguish
between hazardous and non-hazardous
waste.

 Non-hazardous waste disposed, in kg”
(ISO 21930:2017, clause 7.2.14)

 The language does not distinguish
foreground from background data.
Aggregated cradle-to-gate background

10.2.3 ACLCA
guidance for
non-hazardous
waste disposed

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.
Guidance for PCR developers
PCRs should a reference to relevant
legislation that governs the distinction
between hazardous and non-hazardous
waste (e.g., the Resource Conservation and
Recovery Act (RCRA) in the US).
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Guidance
None

datasets as commonly published by
industry associations and several LCI
databases do not provide the level of
detail that would be required to quantify
this indicator for the background
system.

Guidance on calculations
Calculate from primary data on
foreground manufacturing processes
based on the applicable distinction
between hazardous and non-hazardous
waste with regard to the facility location
and classification scheme (e.g., facilities in
the US and Canada can reference the US
EPA Waste Classification).
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS
10.2 NON-HAZARDOUS WA ST E DISPOSED
10.2.3 ACLC A GUIDANCE FOR NON-HAZARDOUS WA STE DISPOSED

Table 12.
Non-hazardous waste
disposed guidance

Module

Calculation guidance: Non-hazardous waste disposed

Example: MDF
(see Table 17)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases.

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Calculate from primary data on foreground manufacturing processes based on the applicable
distinction between hazardous and non-hazardous waste with regard to the facility location.

A4

Recommend reporting as “N/A”

N/A

 Calculate from primary data on foreground manufacturing processes based on the applicable
distinction between hazardous and non-hazardous waste.

A5

 If the product is installed in multiple regions with different classification schemes for installation
waste, the waste flows should be classified based on the declared product’s respective market
shares.

B1

Recommend reporting as “N/A”

B2
B3
B4
B5

50

0.0710 kg
= 0.710 kg loss * 10%
landfilled

1.43 kg
= (0.0710 kg +14.2 kg) *
10% installation wastage

N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 Non-hazardous waste results of modules B2, B3, B4, or B5 are equal to the total non-hazardous
waste of the product or component from modules A1 to A5, multiplied by the corresponding
replacement factor.

24.4 kg
= (0.0710 kg + 1.43 kg +
10.7 kg) *
2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Recommend reporting as “N/A”

N/A

C4

If the product or any of its components are considered non-hazardous waste following removal from
the building, report the waste under module C4.

D

Recommend reporting as “N/A”

10.7 kg
= 14.2 kg / m2 *
75% landfilled
N/A
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS

10.3 High-level radioactive waste,
conditioned, to final repository
10.3.1
High-level
radioactive
waste in ISO
21930:2017

Description
“The following waste categories
shall be declared and specified
for all information modules
included in the EPD: […]

10.3.2
Issue(s) with
ISO language

 High-level radioactive
waste, conditioned, to final
repository, in kg or m3” (ISO
21930:2017, clause 7.2.14)

The language does not
specify if this is expected to
be derived from background
LCI data—especially if most
of the waste is expected to
be from nuclear reactors.
Additionally, it is not clear
whether such background
data are available in all
databases.

Guidance
“Note 2: High-level radioactive
waste, e.g., when generated by
electricity production, consists
mostly of spent fuel from
reactors.” (ISO 21930:2017,
clause 7.2.14)

10.3.3
ACLCA guidance
for high-level
radioactive
waste
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Recommended
indicator scope
All foreground and background processes
Guidance for PCR developers
None

Guidance on calculations
Calculate as an inventory metric based
on “high-level radioactive waste”
in background data, as available. If
unavailable, the EPD should state as much
to avoid confusing no value with zero
value.
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS

10.4 Intermediate- and low-level radioactive waste,
conditioned, to final repository
10.4.1
Intermediateand low-level
radioactive
waste in ISO
21930:2017

Description
“The following waste categories
shall be declared and specified
for all information modules
included in the EPD: […]

10.4.2
Issue(s) with
ISO language

 Intermediate- and lowlevel radioactive waste,
conditioned, to final
repository, in kg or m3” (ISO
21930:2017, clause 7.2.14)

The language does not
specify if this is expected to
be derived from background
LCI data—especially if most
of the waste is expected to
be from nuclear reactors.
Additionally, it is not clear
whether such background
data are available in all
databases.

Guidance
“Note 3: Low- and
intermediate-level radioactive
wastes, e.g., when generated
by electricity production, arise
mainly from routine facility
maintenance and operations.”
(ISO 21930:2017, clause
7.2.14)

10.4.3 ACLCA
guidance for
intermediateand low-level
radioactive
waste

52

Recommended
indicator scope
All foreground and background processes
Guidance for PCR developers
None

Guidance on calculations
Calculate as an inventory metric based on
“intermediate- and low-level radioactive
waste” in background data, as available. If
unavailable, the EPD should state as much
to avoid confusing no value with zero
value.
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS

10.5 Components for re-use
10.5.1
Components for
re-use in ISO
21930:2017

Description
“The following output flow
categories shall be declared and
specified for all information
modules included in the EPD:
[…]

10.5.2
Issue(s) with
ISO language

 Components for re-use” (ISO
21930:2017, clause 7.2.14)
Guidance
“Reused components to
be declared in C1. If the
component needs processing
before reuse, then it will
be declared in C3.” (ISO
21930:2017, Table 4)

10.5.3 ACLCA
guidance for
components for
re-use
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Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.

The language doesn’t
distinguish foreground from
background data. Aggregated
cradle-to-gate background
datasets as commonly
published by industry
associations and several LCI
databases do not provide
the level of detail that would
be required to quantify this
indicator for the background
system.

Guidance for PCR developers
None
Guidance on calculations
See guidance by module next page
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS
10.5 COMPONENTS FOR RE-USE
10.5.3 ACLC A GUIDANCE FOR COMPONENTS FOR RE-USE

Table 13.
Components for
re-use guidance

Module

Example: Generic
(see Table 19)

A1

Recommend reporting as “N/A”

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Recommend reporting as “N/A”

N/A

A4

Recommend reporting as “N/A”

N/A

A5

Recommend reporting as “N/A”

N/A

B1

Recommend reporting as “N/A”

N/A

B2
B3
B4
B5

54

Calculation guidance: Components for re-use

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 Components for re-use of modules B2, B3, B4, or B5 should be equal to components for reuse
for the product or component from modules C1 and/or C3, multiplied by the corresponding
replacement factor.

0.50 kg
= 0.25 kg *
2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Report component mass under module C1 if no additional processing is required for component to be
reused after removal from the building

C2

Recommend reporting as “N/A”

N/A

C3

Report component mass under module C3 if component requires additional processing in order to be
reused after removal from the building

0 kg

C4

Recommend reporting as “N/A”

N/A

D

Recommend reporting as “N/A”

N/A

0.25 kg
= 1 kg * 25% reused
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS

10.6 Materials for recycling, i.e. secondary material
used in the next product system
10.6.1
Materials for
recycling in ISO
21930:2017

Description
“The following output flow categories
shall be declared and specified for all
information modules included in the
EPD: [...]

construction site, it is declared in C1.”
(ISO 21930:2017, Table 4)

 Materials for recycling, i.e. secondary
material for use in the next product
system” (ISO 21930:2017, clause 7.2.14)
Guidance
“Output of secondary material to
be declared in C3. If the material
reaches the system boundary between
product systems when collected at the

10.6.2
Issue(s) with
ISO language

10.6.3
ACLCA guidance
for materials for
recycling

The language does not distinguish foreground from background data. Aggregated
cradle-to-gate background datasets as commonly published by industry associations
and several LCI databases do not provide the level of detail that would be required to
quantify this indicator for the background system.

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.
Guidance for PCR developers
None
Guidance on calculations
 Includes both renewable and nonrenewable materials.
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“[Secondary materials] shall not be
considered as co-products, but shall be
considered as waste and no allocation
to secondary material, secondary fuels,
or recovered energy shall be permitted.
As an option, the potential loads and
benefits from the net useable output
flows from recovery processes may be
considered as supplementary information
module D.” (ISO 21930:2017, clause
7.1.7.2.7)

 Does not include materials or fuels that
are combusted for energy recovery,
which are reported under Materials for
Energy Recovery.
 ISO 21930:2017, Table 4 shows how to
assign output flows at the construction
product’s end-of-life to information
modules C1 to C4. Output flows from
other information modules shall be
assigned to the information modules
where they occur (consistent with
language in clauses 7.1.7.3.1 and
7.1.7.4.2.1).
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS
10.6 MAT ERIAL S FOR REC YCLING
10.6.3 ACLC A GUIDANCE FOR MATERIAL S FOR REC YCLING

Table 14.
Materials for
recycling guidance

Module

Calculation guidance: Materials for recycling

Example: TPO
(see Table 18)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases.

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Report the amount of material from product manufacturing that can be reprocessed and reused in a
subsequent product system.

A4

Recommend reporting as “N/A”

A5

The material for recycling for the production of wastage purchased for installation (but not installed)
and declared under module A5 should be equivalent to the MFR result for module A3 scaled by the
wastage factor (e.g., it should be 10% of the MFR of module A3 if the wastage factor is 10%)

B1

Recommend reporting as “N/A”

B2
B3
B4
B5
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0.075 kg
= 1.5 kg / m2 * 5%
manufacturing loss
(recovered)
N/A

0.0075 kg
= 0.075 kg * 10%
installation wastage

N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 MFR of modules B2, B3, B4, or B5 should be equal to the MFR for the product or component from
modules A1 to A5, C1, and/or C3, multiplied by the corresponding replacement factor.

0.465 kg
= (0.075 kg + 0.0075 kg
+ 0.15 kg) *
2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Report the amount of material for recycling under module C1 if the material reaches the system
boundary when collected at the construction site

0 kg

C2

Recommend reporting as “N/A”

N/A

C3

Report the amount of material for recycling under module C3 if additional processing (e.g., sorting)
is required before the material reaches the system boundary

C4

Recommend reporting as “N/A”

N/A

D

Recommend reporting as “N/A”

N/A

0.15 kg
= 1.5 kg / m2 * 10%
recovered at end-of-life
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS

10.7 Materials for energy recovery, i.e. secondary fuels
used in the next product system
10.7.1
Materials
for energy
recovery in ISO
21930:2017

Description
“The following output flow categories
shall be declared and specified for all
information modules included in the
EPD: [...]

to create secondary fuel). NCV of any net
output of secondary fuels to be provided.
(ISO 21930:2017, Table 4)

 Materials for energy recovery, i.e.
secondary fuels for use in the next
product system” (ISO 21930:2017,
clause 7.2.14)
Guidance
Output of renewable secondary fuels
or non-renewable secondary fuels to be
declared in C3 (assuming processing in C3

10.7.2
Issue(s) with
ISO language

10.7.3
ACLCA guidance
for materials for
energy recovery

The language does not distinguish foreground from background data. Aggregated
cradle-to-gate background datasets as commonly published by industry associations
and several LCI databases do not provide the level of detail that would be required to
quantify this indicator for the background system.

Recommended
indicator scope
Due to potential inconsistencies in LCI
data sources, the indicator should not
cover average or generic LCI datasets
taken from databases such as ecoinvent,
GaBi, US LCI, and the like.
Guidance for PCR developers
None
Guidance on calculations
 Includes both renewable and nonrenewable secondary fuels.
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“[Secondary fuels] shall not be considered
as co-products, but shall be considered
as waste and no allocation to secondary
material, secondary fuels, or recovered
energy shall be permitted. As an option,
the potential loads and benefits from
the net useable output flows from
recovery processes may be considered as
supplementary information module D.”
(ISO 21930:2017, clause 7.1.7.2.7)

 Does not include materials for waste
incineration without energy recovery.
 ISO 21930:2017, Table 4 shows how to
assign output flows at the construction
product’s end-of-life to information
modules C1 to C4. Output flows from
other information modules shall be
assigned to the information modules
where they occur (consistent with
language in clauses 7.1.7.3.1 and
7.1.7.4.2.1).
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS
10.7 MAT ERIAL S FOR ENERGY RECOVERY
10.7.3 ACLC A GUIDANCE FOR MATERIAL S FOR ENERGY RECOVERY

Table 15.
Materials for energy
recovery guidance

Module

Calculation guidance: Materials for energy recovery

Example: MDF
(see Table 17)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases.

N/A

A2

Recommend reporting as “N/A”

N/A

A3

Report the amount of material for energy recovery from product manufacturing.

A4

Recommend reporting as “N/A”

A5

The material for energy recovery for the production of wastage purchased for installation (but not
installed) and declared under module A5 should be equivalent to the MER result for module A3 scaled
by the wastage factor (e.g., it should be 10% of the MER of module A3 if the wastage factor is 10%)

B1

Recommend reporting as “N/A”

B2
B3
B4
B5
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0.568 kg
=0.710 kg loss * 80%
recovered as fuel
N/A
0.0568 kg
= 0.568 * 10%
installation wastage
N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 MER of modules B2, B3, B4, or B5 should be equal to the MER for the product or component from
modules A1 to A5, C1, and/or C3, multiplied by the corresponding replacement factor.

8.35 kg
= (0.568 kg + 0.0568 kg
+ 3.55 kg)
* 2 replacements

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

Report the amount of material for energy recovery under module C3 (assuming additional processing
is required to create the secondary fuel).

C4

Recommend reporting as “N/A”

N/A

D

Recommend reporting as “N/A”

N/A

3.55 kg
= 14.2 kg / m2 * 25%
recovered as fuel
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS

10.8 Recovered energy exported from the system
10.8.1
Exported
energy in ISO
21930:2017

Description
“The following output flow categories
shall be declared and specified for all
information modules included in the
EPD: […]
 Recovered energy exported from the
product system” (ISO 21930:2017,
clause 7.2.14)
Guidance

“[Recovered energy] shall not be
considered as co-products, but shall be
considered as waste and no allocation
to secondary material, secondary fuels,
or recovered energy shall be permitted.
As an option, the potential loads and
benefits from the net useable output
flows from recovery processes may be
considered as supplementary information
module D.” (ISO 21930:2017, clause
7.1.7.2.7)

Electricity and/or heat from energy
recovery processes to be declared in C3.
(ISO 21930:2017, Table 4)

10.8.2
Issue(s) with
ISO language

10.8.3 ACLCA
guidance for
exported energy

The language does not distinguish foreground from background data. Aggregated
cradle-to-gate background datasets as commonly published by industry associations
and several LCI databases do not provide the level of detail that would be required to
quantify this indicator for the background system.

Recommended
indicator scope
All foreground and background processes
Guidance for PCR developers
None
Guidance on calculations
 Report by energy carrier (i.e., electricity,
steam, or technical heat).
 PCRs should specify decomposition rates
and landfill gas capture rates of main
materials to maximize consistency in
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carbon balances or provide references to
acceptable data sources, such as the EPA
WARM model.
 ISO 21930:2017, Table 4 shows how to
assign output flows at the construction
product’s end-of-life to information
modules C1 to C4. Output flows from
other information modules shall be
assigned to the information modules
where they occur (consistent with
language in clauses 7.1.7.3.1 and
7.1.7.4.2.1).
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS
10.8 RECOVERED ENERGY EXPORTED FROM T HE SYSTEM
10.8.3 ACLC A GUIDANCE FOR EXPORTED ENERGY

Table 16.
Exported energy
guidance

Module

Calculation guidance: Exported energy

Example: MDF
(see Table 17)

A1

Unless primary data are collected for this module as part of the foreground system, recommend
reporting as “N/A” to maximize comparability across software and databases.

N/A

A2

Recommend reporting as “N/A”

N/A

A3

 If manufacturing waste is incinerated with energy recovery, report the amount of recovered
electricity / steam / heat that exits the product system boundary.
 If manufacturing waste is landfilled, decomposes, and landfill gas is collected, report the amount of
energy recovered from the landfill gas and used in another product system.

0.176 MJ electricity
= 0.071 kg landfilled *
0.00982 MJ / kg + 0.071
kg incinerated *
2.47 MJ / kg
3.28e-4 MJ tech. heat
= 0.071 kg landfilled *
0.00462 MJ / kg
0.0334 MJ steam
= 0.071 kg incinerated *
0.470 MJ / kg

A4

Recommend reporting as “N/A”

N/A

 The recovered energy from the production of wastage purchased for installation (but not installed)
and declared under module A5 should be equivalent to the recovered energy result for module A3
scaled by the wastage factor (e.g., it should be 10% of the recovered energy of module A3 if the
wastage factor is 10%)

A5

 This should be added to energy recovered from the disposal of the installation wastage and the
packaging. If installation wastage and packaging waste is incinerated with energy recovery, report
the amount of recovered electricity / steam / heat that exits the product system boundary.
 If installation wastage and packaging waste is landfilled, decomposes, and landfill gas is collected,
report the amount of energy recovered from the LFG and used in another product system

0.0315 MJ electricity
= 0.176 MJ * 10%
installation wastage +
14.2 kg * 10% wastage
(landfilled) *
0.00982 MJ / kg
0.00659 MJ tech. heat
= 3.28e-4 MJ * 10%
installation wastage +
14.2 kg * 10% wastage
(landfilled) *
0.00462 MJ / kg
0.00334 MJ steam
= 0.0334 MJ * 10%
installation wastage

B1

B2
B3
B4
B5

60

Recommend reporting as “N/A”

N/A

 Calculate replacement factor(s) that represent(s) the times a product or component needs to be
maintained, repaired, replaced, or refurbished. Factor should be a multiple of the functional or
declared unit and based on (a) service life required by the functional or declared unit and (b) the
maintenance, repair, replacement, or refurbishment time interval.
 Recovered energy of modules B2, B3, B4, or B5 should be equal to the recovered energy for the
product or component from modules A1 to A5, C3, and/or C4, multiplied by the corresponding
replacement factor.

1.00 MJ electricity
= (0.176 MJ + 0.0315 MJ
+ 0.0105 MJ) *
2 replacements
0.113 MJ tech. heat
= (3.28e-4 MJ + 0.00659
MJ + 0.0494 MJ) *
2 replacements
0.0735 MJ steam
= (0.0334 MJ + 0.00334
MJ) * 2 replacements
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10. ENVIRONMENTAL INFORMATION DESCRIBING WASTE CATEGORIES AND OUTPUT FLOWS
10.8 RECOVERED ENERGY EXPORTED FROM T HE SYSTEM
10.8.3 ACLC A GUIDANCE FOR EXPORTED ENERGY

Module
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Calculation guidance: Exported energy

Example: MDF
(see Table 17)

B6

Recommend reporting as “N/A”

N/A

B7

Recommend reporting as “N/A”

N/A

C1

Recommend reporting as “N/A”

N/A

C2

Recommend reporting as “N/A”

N/A

C3

If product waste is incinerated with an energy recovery efficiency larger or equal to 60%, report
energy recovered under module C3

0 MJ

C4

If product waste is incinerated with <60% energy recovery efficiency, report energy recovered under
module C4. Also report energy recovered from LFG under module C4.

D

Recommend reporting as “N/A”

0.105 MJ electricity
= 10.7 kg * 0.00982 MJ /
kg recovered
0.0494 MJ tech. heat
= 10.7 kg * 0.00462 MJ /
kg recovered
N/A
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Outlook

F

uture updates of this document
will be directly tied to ISO 21930
revisions. Errors will be corrected as
ACLCA becomes aware of them and
documented in a change log at the
beginning of the document. Please alert
the Chair of the Drafting Group about
any potential errors in the document at
christoph.koffler@thinkstep.com

Finally, the ACLCA PCR Committee
cordially requests input about any other
unclear issues in ISO 21930:2017,
which will be reviewed and categorized
regarding potential follow-up ACLCA
guidance document(s). Please contact the
PCR Committee’s leadership team with
any feedback you may have in this regard:
Carrie Pearson, 3M
cpearson2@mmm.com
Trisha Montalbo, thinkstep
trisha.montalbo@thinkstep.com
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APPENDIX A | Example products
Medium density fiberboard (MDF)
Table 17.
MDF example
product

MDF property

Value

Functional unit

1 m2

Assumed for exemplary purposes.

0.75 in.

Assumed for exemplary purposes.

Thickness

Bulk density

Wood fiber fraction
in product

Source

746 kg / m3

Based on Medium Density Fiberboard EPD
published by the American Wood Council and
Canadian Wood Council in 2013
http://www.awc.org/pdf/greenbuilding/epd/
AWC-EPD-MDF-1311.pdf

90%

Based on Medium Density Fiberboard EPD
published by the American Wood Council and
Canadian Wood Council in 2013
http://www.awc.org/pdf/greenbuilding/epd/
AWC-EPD-MDF-1311.pdf

Wood fiber net
calorific value

14.9 MJ / kg wood

Based on numbers in https://www.
engineeringtoolbox.com/wood-combustionheat-d_372.html

Wood fiber carbon content

0.5 kg C / kg wood

Assumed for exemplary purposes.

Urea-formaldehyde
fraction in product

Urea-formaldehyde carbon content
Manufacturing loss
Manufacturing loss composition

10%

0.27 kg C / kg UF

Based on Medium Density Fiberboard EPD
published by the American Wood Council and
Canadian Wood Council in 2013
http://www.awc.org/pdf/greenbuilding/epd/
AWC-EPD-MDF-1311.pdf
Based on formula C2H6N2O2

5%

Assumed for exemplary purposes.

Assume same as MDF

Assumed for exemplary purposes.

80%
10%
10%

Assumed for exemplary purposes.

Fate of manufacturing loss
* Secondary fuel
* Incineration
* Landfill
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APPENDIX A: EXAMPLE PRODUCTS
MEDIUM DENIST Y FIBERBOARD (MDF)

MDF property
Landfill emissions, MDF
* Carbon dioxide
* Methane

Value

Source

0.011 kg CO2 / kg MDF
0.0014 kg CH4 / kg MDF

Calculated based on EPA WARM
documentation: Management practice
chapters, https://www.epa.gov/sites/production/
files/2016-03/documents/warm_v14_
management_practices.pdf

Installation wastage (e.g., scrap)

10%

Assumed for exemplary purposes.

Fate of installation wastage: Landfill

100%

Assumed for exemplary purposes.

Product estimated service life

25 years

Assumed for exemplary purposes.

Building reference service life

75 years

Assumed for exemplary purposes.

0.5 kg C / kg wood

Assumed for exemplary purposes.

25%
75%

Assumed for exemplary purposes.

Wood fiber carbon content
Fate at end-of-life
* Secondary fuel
* Landfill
Recovered energy at landfill
* Electricity
* Technical heat

Recovered energy at incinerator
* Electricity
* Steam

Based on the GaBi dataset “Wood products
(OSB, particle board) on landfill, postconsumer (according to the WARM model)”
http://gabi-documentation-2018.gabi-software.
com/xml-data/processes/695b038b-1203-4f369bee-fd46eacdd120.xml

0.00982 MJ / kg MDF
0.00462 MJ / kg MDF

Based on the GaBi dataset “Wood
product (OSB, particle board) waste in
waste incineration plant” http://gabidocumentation-2018.gabi-software.com/xmldata/processes/b3710010-806b-41f9-b56bcb1bdcd0b257.xml

2.47 MJ / kg MDF
0.470 MJ / kg MDF
Intermediate calculations

Area density
Wood fiber input to manufacturing
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14.2 kg / m2
13.4 kg

= 746 kg / m3 * 0.75 in. * 1 m2
= 14.2 kg / m2 * 90% wood fiber fraction
* 1.05 incl. manufacturing loss

Carbon content of wood input

6.70 kg C

= 13.4 kg * 0.5 kg C / kg wood

Manufacturing loss

0.710 kg

= 14.2 kg / m2 * 5% loss

Landfilled after manufacturing

0.071 kg

= 0.710 kg * 10% landfilled

Incinerated after manufacturing

0.071 kg

= 0.710 kg * 10% incinerated

Secondary fuel after
manufacturing

0.568 kg

= 0.710 kg * 80% secondary fuel

Replacement factor

2

= (75 years ÷ 25 years) – 1

Landfilled at end-of-life

10.7 kg

=14.2 kg / m2 * 75% landfilled

Secondary fuel at end-of-life

3.55 kg

= 14.2 kg / m2 * 25% secondary fuel
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APPENDIX A: EXAMPLE PRODUCTS

Thermoplastic polyolefin (TPO) roofing membrane
Table 18.
TPO example
product

TPO property

Value

Functional unit

1 m2

Assumed for exemplary purposes.

60 mils

Assumed for exemplary purposes.

Thickness
Area density

Base resin composition:
polypropylene (PP) to ethylene
propylene diene monomer (EPDM)

Source

1.5 kg / m

Based on TPO Membrane EPD published
by Single Ply Roofing Industry (SPRI) in
2016: https://spot.ulprospector.com/en/na/
BuiltEnvironment/Detail/33062/704678/

30% PP
70% EPDM

Roofing contractor, “Technical details: TPO
and the environment”, 2008: https://www.
roofingcontractor.com/articles/86231-technicaldetails-tpo-and-the-environment

3

Base resin fraction in product
(virgin and recycled)

75%

Based on TPO Membrane EPD published
by Single Ply Roofing Industry (SPRI) in
2016: https://spot.ulprospector.com/en/na/
BuiltEnvironment/Detail/33062/704678/

Base resin recycled content

20%

Assumed for exemplary purposes.

Base resin net calorific value
* Polypropylene (PP)
* Ethylene propylene diene
monomer (EPDM)
* 30 PP – 70 EPDM

43 MJ / kg
36 MJ / kg

thinkstep, GaBi 2018 database

38 MJ / kg

Manufacturing loss
(100% recovered)

5%

Assumed for exemplary purposes.

Installation wastage (e.g., scrap)

10%

Assumed for exemplary purposes.

Product estimated service life

25 years

Assumed for exemplary purposes.

Building reference service life

75 years

Assumed for exemplary purposes.

Fate at end-of-life
* Material recycling
* Landfill

10%
90%

Assumed for exemplary purposes.

Material recycling losses

5%

Assumed for exemplary purposes.

Material credited for recycling

For exemplary purposes, assume roofing, both
from manufacturing and at end-of-life, is recycled
into a similar product with 75% virgin TPO

Intermediate calculations

Base resin input to
manufacturing, virgin

0.945 kg

= 1.5 kg / m2 * 75% resin content * (1 – 0.20)
virgin fraction * 1.05 incl. mfg. loss

Base resin input to
manufacturing, recycled

0.236 kg

= 1.5 kg / m2 * 75% resin content * 0.20
recycled fraction* 1.05 incl. mfg. loss

Replacement factor
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2

= (75 years ÷ 25 years) – 1
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Generic product
Table 19.
Generic example
product

Generic product property
Functional unit

Value

Source

1 kg

Assumed for exemplary purposes.

Renewable secondary fuel
input to A3

20 MJ / kg product

Assumed for exemplary purposes
(e.g., from cooking oil)

Non-renewable secondary fuel
input to A3

50 MJ / kg product

Assumed for exemplary purposes
(e.g., from scrap tires)

Recovered energy input
to manufacturing

10 MJ / kg product

Assumed for exemplary purposes (e.g., from
direct connection to waste incineration facility)

Hazardous waste generated
during manufacturing

0.005 kg / kg product

Assumed for exemplary purposes.

0.1 kg / kg product

Assumed for exemplary purposes.

0.5 kg C / kg corrugate

Assumed for exemplary purposes.

Installation wastage (e.g., scrap)

10%

Assumed for exemplary purposes.

Fate of corrugate packaging
* Recycled
* Landfill

90%
10%

Assumed for exemplary purposes.

Corrugate packaging (no losses)
Corrugate packaging carbon content

Calculated based on EPA WARM
documentation: Management practice
chapters, https://www.epa.gov/sites/production/
files/2016-03/documents/warm_v14_
management_practices.pdf

Landfill emissions, corrugate
packaging
* Carbon dioxide
* Methane

0.459 kg CO2 / kg
0.0640 kg CH4 / kg

Product estimated service life

25 years

Assumed for exemplary purposes.

Building reference service life

75 years

Assumed for exemplary purposes.

0.001 kg / kg product

Assumed for exemplary purposes.

25%
75%

Assumed for exemplary purposes.

Hazardous waste generated upon
removal from building
Fate at end-of-life
* Reuse
* Landfill

Intermediate calculations
Replacement factor
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2

= (75 years ÷ 25 years) – 1
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APPENDIX B | ISO ISO/TC59/SC17/WG3
response to biogenic CO2
questions
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APPENDIX B: ISO ISO/TC59/SC17/WG3 RESPONSE TO BIOGENIC CO 2 QUESTIONS
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APPENDIX B: ISO ISO/TC59/SC17/WG3 RESPONSE TO BIOGENIC CO 2 QUESTIONS
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