INTERNATIONAL ISO
STANDARD 22526-3

First edition
2020-08

Plastics — Carbon and environmental
footprint of biobased plastics —

Part 3:

Process carbon footprint,
requirements and guidelines for
quantification

Plastiques — Empreinte carbone et environnementale des plastiques
biosourcés —

Partie 3: Empteinte carbone des processus, exigences et lighes
directriges pour la quantification

Reference number
1SO 22526-3:2020(E)

©1S0 2020


https://standardsiso.com/api/?name=481d5290d42df8caf10309477a59732d

IS0 22526-3:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=481d5290d42df8caf10309477a59732d

IS0 22526-3:2020(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES .........cccooii et 1
3 Terms, definitions and abbreviated terMIS ... 1
3.1 Terms and definitions
3.2 WX 0] 0 o4 E= YT IR <) 0 OSSO e
APPLICATION ......oooo sy e s 2
5 PIINCIPLES .o b e o 3
5.1 LT3 1<) - OO (. SR S 3
5.2 Life cycle perspective, cradle to gate Stage ... oo 3
5.3 Relative approach and functional unit .3
5.4  Iterative approach ..., .3
5.5 Priority of approach ..., .3
5.6 REIEVANCE ....oooeeees e 3
5.7  ComMPIELENESS ..o .3
5.8 (0100 073 3 1= o oSOt SOOI S 3
5.9 {070 =) () (o AR S 4
5.10 Accuracy.......... 4
511 Transparency......... 4
5.12 Avoidance of double-counting w4
6 Methodology for CFP quantification ... o5%. ... 4
6.1 GEIIETAL . AT
6.2 Use of CFP-PCR
6.3 Goal and scope of the P-CEP quantification............ees o 4
6.4 Life cycle inventory analysis for the P-CEFP ... e 5
6.5 Impact assessment ...l
6.6 Interpretation phase
7 CFP SEUAY T@POTT ... (). oo
7.1 GEIETAL ..o S
7.2 GHG valués in the P-CFP Study report. ...
7.3 Required-information for the CFP study report...
7.4 Optional information for the CFP study report.........n]
8 CIIICALIEVICW ... s 9
BIDJEOZTADIIYL.......c ettt et e 10
© 1S0 2020 - All rights reserved iii


https://standardsiso.com/api/?name=481d5290d42df8caf10309477a59732d

IS0 22526-3:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Increased use of biomass resources for manufacturing plastic products can be effective in reducing
global warming and the depletion of fossil resources.

Current plastic products are composed of biobased synthetic polymers, fossil-based synthetic polymers,
natural polymers and additives that can include biobased materials.

Biobased plastics refer to plastics that contain materials wholly or partly of biogenic origin.
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5 document specifies requirements and guidelines for the quantification andyéporting of 1

bon footprint of biobased plastics (see ISO 22526-1), being a partial carban footprint of ¢

Huct, based on ISO 14067 and consistent with International Standards on life cycle {
14040 and ISO 14044).

5 document is applicable to process carbon footprint studies (P-CFP) of plastic materid
Fial carbon footprint of a product, whether or not the results'are intended to be publicly 4

) are provided in this document. The process carbonfootprint study is carried out ac
14067 as a partial carbon footprint, using the specific conditions and requirements spec
Lument.

ere the results of a P-CFP study are reported’according to this document, procedures af
upport transparency and credibility, and.also to allow for informed choices.

etting is outside of the scope of this-document.

Normative references

following documents ar¢ referred to in the text in such a way that some or all of th
Stitutes requirementsShof this document. For dated references, only the edition cited 3
ated references, thielatest edition of the referenced document (including any amendmen

TS 14074,XEnvironmental management — Life cycle assessment — Critical review prd
ewer cempetencies: Additional requirements and guidelines to ISO 14044:2006

14044, Environmental management — Life cycle assessment — Requirements and guideling

TS 14027, Environmental labels and declarations — Development of product category rule§

he process
| bioplastic
issessment

1s, being a
ivailable.

uirements and guidelines for the quantification of a partial carbon footprint of a prodyct (partial

cording to
fied in this

e provided

bir content
pplies. For
[s) applies.

cesses and

ISO

14050, Environmental management — Vocabulary

[SO 14067:2018, Greenhouse gases — Carbon footprint of products — Requirements and guidelines for

qua

3

3.1

ntification

Terms, definitions and abbreviated terms

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14050, ISO 14067 and the
following apply.

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=481d5290d42df8caf10309477a59732d

IS0 22526-3:2020(E)

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1.1

process carbon footprint of a product

process CFP

P-CFP

sum of greenhouse gas emissions and removals of the cradle-to-gate processes of a product system,

expressed pS CO, equivalents and based on the relevant stages or processes within the life cycle

Note 1 to enfry: The process carbon footprint, being a partial CFP, is based on or compiled from the cradle-to-gate
processes of information modules which are part of a product system and may form the basis for quantificdtion
of a P-CFP.

3.2 Abbreviated terms

CFP carbon footprint of a product

P-CFP Process carbon footprint of a product

CFP-PCR carbon footprint of a product - product category,rjules

CO,e carbon dioxide equivalent

dLUC direct land use change

GHG greenhouse gas

GWP global warming potential

iLUC indirect land use change

[PCC Intergovernmental Panel on Climate Change

LCA life cycle assessment

LCIA life cycle impaet assessment

LCI life cyele inventory analysis

LUC land'use change

PCR product category rules

4 Application

In applying this document, it is advisable to take into consideration societal, environmental, legal,
cultural, political and organizational diversity, as well as differences in economic conditions.

Further, it is not intended to provide a basis for trade regulations, legal actions, complaints, defences
or other claims in any international, domestic or other proceeding, nor is it intended to be cited as
evidence of the evolution of customary international law (adopted from ISO 26000).

Possible applications of this document include the provision of information for research and
development of products, improvement of technologies and communication, where relevant.

2 © IS0 2020 - All rights reserved
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Principles

General

The following principles are the basis for the subsequent requirements in this document.

5.2

Life cycle perspective, cradle to gate stage

The quantification of P-CFP takes into consideration all stages of the cradle-to-gate LCA of a product,
including acquisition of raw materials, production, transportation/delivery, as applicable.

NOT

NO']
bety

5.3

The
dec

5.4

An

LCA
and
of t

5.5

Pre
in
ap
of t
oth
are

See

NOTI

5.6
Thd

veen life cycle stages or individual processes can be identified and possibly avoided.

Relative approach and functional unit

P-CFP study is structured around a declared unit and the results.are calculated rela
ared unit. See ISO 1404.0:2006, 4.1.4.

Iterative approach

E1 Under certain conditions, partial CFPs can be added together to quantify the CFP (see¢:1)).

E2 By means of a systematic overview and life cycle perspective, the shifting of a’potential impact

[ive to this

terative approach of continuous reassessment as needed'is taken when applying the foulr phases of

he P-CFP study and the reported results. See ISO\14040:2006, 4.1.5.

Priority of approach

ference to natural science (such as\physics, chemistry, biology) is given when makin
-CFP study. If this is not possible,-other scientific approaches (such as social and ec
oaches contained in conventions-relevant and valid within the geographical scope as de

br approaches or international conventions is possible, decisions based on professional
permitted.

ISO 14040:2006, 41-8:

E For information on allocation procedures, see ISO 14067:2018, 6.4.6.2.

Relevance

seléction of data and methods is appropriate to the assessment of the GHG emissions an

aris

ing)from the product system being studied.

[goal and scope definition, life cycle inventory analysis (LCI), life cycle impact assessment (LCIA)
interpretation, see 6.1] to a P-CFP study. The iterative approach will contribute to the donsistency

b decisions
bnomic) or
ined in 6.3

his document are used. Onlytif neither a natural scientific basis exists nor a justification based on

judgement

d removals

5.7

Completeness

All GHG emissions and removals that provide a significant contribution to the P-CFP of the product
system being studied are included. The level of significance is determined by the cut-off criteria (see

ISO

5.8

14067:2018, 6.3.4.3).

Consistency

Assumptions, methods and data are applied in the same way throughout the P-CFP study to arrive at
conclusions in accordance with the goal and scope definition.
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https://standardsiso.com/api/?name=481d5290d42df8caf10309477a59732d

IS0 22526-3:2020(E)

5.9 Coherence

Methodologies, standards and guidance documents that are already recognized and internationally
adopted for product categories to enhance comparability between P-CFPs within any specific product

category.

5.10 Accuracy

P-CFP quantification is accurate, verifiable, relevant and not misleading and that bias and uncertainties

are reduced as far as is practical.

5.11 Tranpsparency

All relevant issues are addressed and documented in an open, comprehensive and understand
presentation of information.

Any relevant assumptions are disclosed and methodologies and data sources used‘are appropriiely

referenced} Any estimates are clearly explained and bias is avoided so that the|P-CFP study re
faithfully represents what it purports to represent.

5.12 Avoidance of double-counting

hble

ort

Double-counting of GHG emissions and removals within the studied\product system is avoided when

the allocat{on of the same GHG emissions and removals occurs only once (see [SO 14067:2018, 6.4.6

6 Methpdology for CFP quantification

6.1 General

A P-CFP sfudy according to this document shall ‘include the four phases of LCA, i.e. goal and sd
definition, L.CI, LCIA, and interpretation according to ISO 14067 (see 6.3 to 6.5).

The unit grocesses comprising the product system shall be grouped into life cycle stages, e.g.
material agquisition, production and distribution.

GHG emisgions and removals from-the product’s life cycle shall be assigned to the life cycle stag
which the (HG emissions and removals occur.

1).

ope

Faw

Partial CFR's may be added.together to quantify the CFP, provided that they are performed accordinig to

the same njethodology forthe same timeframe and that no gaps and overlaps exist.
NOTE1 Itis possible)to have a partial CFP for a service, e.g. external testing.

NOTE 2 n grganization might develop a CFP systematic approach, a set of procedures to facilitate
quantificatipri-ef°a P-CFP for two or more products by the same organization. For further information,

the
see

ISO 14067:2648; 3113

6.2 Use of CFP-PCR

For the use of CFP-PCR, the methodology for quantification of the CFP as specified in ISO 14067 shall be

applied.

6.3 Goal and scope of the P-CFP quantification

For the following items the method as specified in ISO 14067 shall apply.
— Goal of a CFP study (see ISO 14067:2018, 6.3.1);

— Scope of a CFP study (see ISO 14067:2018, 6.3.2);
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Declared unit (see ISO 14067:2018, 6.3.3);
System boundary (see ISO 14067:2018, 6.3.4);

The method as specified in ISO 14067 shall be applied where the P-CFP, being a partial CFP, shall
consider stages from cradle to gate.

Where the assessment of the P-CFP is intended to be publicly available, the quantification of the P-CFP
shall comprise the cradle-to-gate stage of the life cycle, if not otherwise specified.

Data and data quality (see ISO 14067:2018, 6.3.5);

6.4

Thd
inp
If C
req

Aftg
con

GH
rep
ass

An
illu
for

Time boundary for data (see ISO 14067:2018, 6.3.6).

Life cycle inventory analysis for the P-CFP

inventory analysis for the P-CFP is the phase of LCA involving the compilation-and quant
its and outputs for a product from cradle to gate throughout its life cycle:

FP-PCR are adopted for the P-CFP study, the inventory analysis shall be conducted accor
lirements in the CFP-PCR.

br the goal and scope definition phase, the inventory analysis of a P-CFP study shall be
Kisting of the following steps, adapted from ISO 14044, when'relevant.

Data collection (see ISO 14067:2018, 6.4.2);

Validation of data (see ISO 14067:2018, 6.4.3);

Relating data to unit process and declared unit (see ISO 14067:2018, 6.4.4);
Refining the system boundary (see ISO 14067:2018, 6.4.5);

Allocation (see ISO 14067:2018, 6.4.6);

P-CFP performance tracking (sée SO 14067:2018, 6.4.7);

Time period for assessmernt.of GHG emissions and removals (see ISO 14067:2018, 6.4.8);

brted. Emissions and removals shall be included as if released or removed at the begin
bssment period.

Treatment ofispecific GHG emissions and removals (ISO 14067:2018, 6.4.9).

informative summary of the requirements and guidance is given in Table 1. An i
btration.of the specific components of the P-CFP is given in Figure 1. Refer to ISO 14067
fhefull requirements and guidance.

ification of

ding to the

berformed,

[ emissions and remowvals arising from the cradle to grave stage, shall be caIC\t}ated and

ing of the

hformative
2018, 6.4.9
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Table 1 — Specific GHG emissions and removals documented separately in the CFP and the CFP

study report
Treatment in the P-CFP Documentation in the
P-CFP study report
g s Shall be
ISO 14067 Specific GHGdemlssmns Should be Shall be |documented
Subcl an Shall be Should be considered documented| separate-
ubcfause Removals?°¢ included in | included in for inclusion separately ly in the
the P-CFP | theP-CFP |, in the P-CFP | P-CFP study
in the P-CFP .
study report| report,if
calculat¢éd
6.4.9.2 Fossil GHG emissions and % %
removalsP
6.4.9.5 occurring as a result of X X
dLucp
6.4.9.5 GHG emissions and remov-
als occurring as a result X X
of iLUCP
6.4.9.6 GHG emissions and remov-
X X
als from land use.
6.4.9.3 Biogenic carbon in prod- X
uctspb
6.4.9.7 Aircraft GHG emissions X X
a2 The trejtment of electricity shall be documented in the P-CFP study,report, but GHG emissions and removals ffom
electricity dp not have to be documented separately in the P-CFP study xéport, see ISO 14067:2018, 6.4.9.3.
b Effect df carbon storage is not included in the P-CFP. For~reéporting of timing of emissions and removals,|see
ISO 14067:2918, 6.4.8
¢ Non-CO} GHG emissions and removals shall be included in the P-CFP but do not have to be documented separately in
the P-CFP sthidy report, see ISO 14067:2018, 6.4.9.7.
kg (Cd,e)
II - Land use
[ - Non-CO, GHG
Emisdion I - FossilGHG
L-dLUC
0 I Aircraft III - iLUC IV - Biogenic carbon
[-dLUC [T - iLUC
I - Fossil GHG
Remgval
[ - Non-CO, GHG
IT - Land use

Key

[ shall be included in the CFP

II  should be included in the CFP
III  should be considered for inclusion in the CFP

shall be reported separately in the CFP study report

Figure 1 — Illustration of the specific components of the CFP

6 © IS0 2020 - All rights reserved
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NOTE Fossil emissions and removals, dLUC and iLUC can have a positive or negative contribution to the CFP.
Impact assessment for CFP or partial CFP.

6.5 Impact assessment

In the LCIA phase of a P-CFP study, the potential climate change impact of each GHG emitted and
removed by the product system shall be calculated by multiplying the mass of GHG released or removed
by the 100-year GWP given by the IPCC in units of “kg CO,e per kg emission” (with carbon feedbacks).

Where GWP values are amended by the IPCC, the latest values shall be used in the CFP calculations if
not otherwise stated and justified

GWP for other time horizons, and/or GTP, as given by the IPCC, may be used in addition o GYVP 100 but
repprted separately.
NOTE1 100 year global warming potential (GWP 100) is used to represent short-term impactf of climate
chapge. 100 year global temperature potential (GTP 100) is used as an indicator for-the Tonger ternh impacts of
climjate change. There is no scientific basis for choosing a 100 year time horizon conipared to other tithe horizons.
The|time horizon is a value judgement of international convention that weights theeffects that are liKely to occur
ovey different time horizons - adapted text from IPCC, AR5, WG1, section 8.7.I4

Removals of CO, into biomass shall be characterized in the LCIA as =1 kg CO,e/kg CO, in the falculation
of the CFP when entering the product system.

Em]ssions of biogenic CO, shall be characterized as +1 kg €0,e/kg CO, of biogenic carpon in the
caldulation of the CFP.

NOTE 2  The amount of CO, taken up in biomass and the gquivalent amount of CO, emissions from fthe biomass
at the point of complete oxidation results in zero net COyemissions when biomass carbon is not copverted into
methane, non-methane volatile organic compounds (NMVOC) or other precursor gases.

For|fossil and biogenic methane, the characterization factors in accordance with the most fecent IPCC
repprt shall be used.

6.6 Interpretation phase
The interpretation phase of a P<GFP study shall comprise the following steps:

a) |identification of the_significant issues based on the results of the quantification of|the P-CFP
according to LCI apd.L.CIA phases;

b) [an evaluationthat considers completeness, sensitivity and consistency checks;
c) |conclusions,Jimitations, and recommendations.

The results-of the quantification of the P-CFP according to the LCI and LCIA phases shall be interpreted
according to the goal and scope of the P-CFP study. The interpretation shall:

- 1 | dendendes. i ) 4= £ bt H 1 - 4=l l' 3 f
— HILIUUT a yqudIItitative dllu /01T {udIitdlIve dS55TSSIIITIIL U UIILTILAITItY, THCIUUIITS LT dp 1C3t101’1 (0]

rounding rules or ranges;
— identify and document the selected allocation methods in the P-CFP study report in detail;
— identify the limitations of the P-CFP study (see ISO 14067:2018, Annex A).
The interpretation should include:

— a sensitivity analysis of the significant inputs, outputs and methodological choices, including
allocation methods, in order to understand the sensitivity and uncertainty of the results;

— an assessment of the influence of alternative use profiles on the final result; and

— an assessment of the consequences of recommendations [6.6 c)] on the final result.

© IS0 2020 - All rights reserved 7
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7 CFP study report

7.1 General

A P-CFP study report addresses a partial CFP. The purpose of the P-CFP study report is to document the
results of the quantification of the P-CFP study, and to demonstrate that the provisions of this document
have been met.

The results and conclusions of the P-CFP study shall be documented in the P-CFP study report
without bias.

The result
presented
inherent in

The type a
the P-CFP
manner co

Results rej

|

5, data, methods, assumptions, and the interpretation (see 6.6) shall be transpareft
in sufficient detail to allow the reader to comprehend the complexities and trade-
the P-CFP study.

hd format of the P-CFP study report shall be defined in the goal and scope defifiition phas
study. The P-CFP study report shall also allow the results and interpretation’to be used
hsistent with the goals of the study.

orted in CFP study report may be used in footprint communicatiens-(see ISO 14026) an
CFP study.

values in the P-CFP study report

the quantification of the CFP or partial CFP shall be documented in the CFP study repo
be per functional or declared unit.

ng GHG values shall be documented separately in'the P-CFP study report:

issions and removals linked to the main_life’cycle stages in which they occur, including

ulrcle and the relative contribution of each life cycle stage;

sil GHG emissions and removals (see 1SO 14067:2018, 6.4.9.2);
issions and removals resulting from dLUC (see ISO 14067:2018, 6.4.9.4);
issions resulting from all transportation (see ISO 14040:2006, 5.2.3).

ng GHG values shall be documented separately in the P-CFP study report, if calculated:

apartofa
7.2 GHGQG
Results of
mass of CO
The follow
a) GHGe
absol
b) net fos
c) GHGe
d) GHGe
The follow
1) GHGe
2) GHGe
3) Result

|

issions and remoyals occurring as a result of iLUC (see ISO 14067:2018, 6.4.9.4);
issions andremovals occurring as a result of land use (see ISO 14067:2018, 6.4.9.5)

5 of the sen’sitivity analysis applying the relevant consumption grid mix when applicable;

and
off's

e of
in a

] as

the

and

4) biogen|ic earbon content of products.

7.3 Required information for the CFP study report

In addition to the items above, the following items shall be included in the P-CFP study report:

a)
b)

declared unit and reference flow (see ISO 14067:2018, 6.3.3);

system boundary, including:

— type of inputs and outputs of the system as elementary flows;

— decision criteria concerning treatment of unit processes, considering their importance for the
conclusions of the P-CFP study;

list of important unit processes;
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