INTERNATIONAL
STANDARD 1

ISO
6759

First edition
2013-07-01

Graphic technology — Quantifi
and communication for.€alcula
the carbon footprint-of print me
products

Technologie graphique — Quantification et communicati
au calcul de I'empreinte-carbone des produits imprimés

tion
ing
dia

bn relatives

-_— Reference number
=) — 1SO 16759:2013(E)

©1S0 2013


https://standardsiso.com/api/?name=9f2dfe2cff25559b2be637d49e495c08

ISO 16759:2013(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2013
All rights reserved. Unless otherwise specified, 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

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2013 - All rights reserved


https://standardsiso.com/api/?name=9f2dfe2cff25559b2be637d49e495c08

ISO 16759:2013(E)

Contents Page
FOT@WOTT ... iv
IIETO@UICEIONN ... \%
1 SCOPI ...t 1
2 NOIIALIVE FEERTEIICES ...........ooo e 1
3 Terms and defiMTEIONIS ... 1
3.1 Terms relating to carbon fOOtPIiNt ... |
3.2 TUI IS I Uld‘l.illg ‘LU 5l UUll}lUubU BAOLD 2
3.3 Terms relating to life cycle aSseSSMEeNt ... w3
3.4 Terms relating to organisations and CONSUMET'S ... & 4
3.5 Terms relating to printed media product and process — Prepress 4
3.6 Terms relating to printed media product and process — Press ... 49 e 5
3.7  Terms relating to printed media product and process — PoStPress®.......ooefrcien 6
3.8 Terms relating to data and data QUALILY ...t S e 7
4 Principles for carbon footprint quantification ... G 8
4.1 General reqUIremMents ... .8
4.2 Life cycle perspective .8
4.3 Relative approach and functional unit .8
4.4 RELEVANCE ....ooooos s .8
4.5 L0001 0] (=3 1) 0 LT OO OSSR IS 8
4.6 CONSISTOIICY ..o Foves ke oo 9
4.7 Accuracy .9
4.8 Transparency .9
4.9 Avoidance of double counting...... .9
410  Implementation CriteITa. .. S0 e 9
5 METROAOLOGY ... e et
5.1 General requirements
5.2 GOQAL AN SCOPE e et
5.3 System boundary definitions ...
5.4 Time boundary forsdata ...
5.5 Carbon footprint-quantification of life-cycle stages
6 REPOTEIIIG ..o f s 17
6.1 L T=) 4 1] =Y OO ORY AR 17
6.2 DocUMENtation FEQUITEIMEITS. . ... seseeees e e 17
6.3 Intékpretation of the carbon footprint of a product ... 18
7 CommUNICAtION F@QUITEIMEIITS ...
7.1 LOT3 1 T=) - | S
72 Interpretation and comparison
73 Product definitions and product category rules (PCRS) ..., 19
Annex A (informative) General requirements and guidelines for CFP communication options —
GIEEIIMOUISE BASES ...t 20
Annex B (informative) Inventory analysis of input criteria used to define the product profile........23

Annex C (informative) Operations and materials in processes and data collection items within the

SYSTEIM DOUIMAATTY .....ooocc e 26
Annex D (informative) Intergraf recommendations on CO; emissions calculation in the

PIINTINEG IIAUSTIY ..o 30
Annex E (normative) Guidelines for comparisons of the carbon footprints of print media............... 34
Annex F (informative) Calculation samples by Europe, Germany and Thailand ... 35
BIDLIOZTAPIY ..ot 41
© 1S0 2013 - All rights reserved iii


https://standardsiso.com/api/?name=9f2dfe2cff25559b2be637d49e495c08

ISO 16759:2013(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.

different types of ISO documents should be noted. This document was drafted in accordande\with the
editorial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

Attention is|drawn to the possibility that some of the elements of this document may be'the subj¢ct of
patent rights. ISO shall not be held responsible for identifying any or all such patent+ights. Detalils of
any patent rjights identified during the development of the document will be in thé)Introduction and/or
on the ISO list of patent declarations received. www.iso.org/patents

Any trade npme used in this document is information given for the conyvenience of users and doefs not
constitute ah endorsement.

The committtee responsible for this document is ISO/TC 130, Graphic technology.
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Introduction

Reduction of worldwide greenhouse gas (GHGs) emissions is central to the mitigation of climate
change (see Annex A), considered to be arising from natural and anthropogenic activities. Industry and
governments are already aware of the importance of contributing to this reduction, both nationally and
internationally. The printing and associated industries (prepress, finishing, postpress, paper making
and related services) have substantially reduced their GHG emissions in recent years. Although this
data reduction can be formally captured and measured, it is difficult to compare without a common

reference methodology.
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arbon footprlnt calculatlon It is wrltten for prepress, print service prov1ders pri
panies, other print content publishers, related industry associations and provider

rinting tools. It offers a program-neutral method for calculating and communjicating {
emissions of print media products, based on calculated COze values, for the@ingle imp
mate change. This single criteria approach provides the foundation for-future work
criteria impacts which assess all potential impacts that a print media.product can
onment. This International Standard is based on work done for ISO/TS 14067 and

jde a specific implementation for the graphic arts industry. Multieriteria calculations
phases of Life Cycle Assessment (LCA), as outlined in ISO 14040; are not within the §
national Standard. Further information for conducting LCA are outlined in ISO 14044.

)

rding to this International Standard, quantification of thecarbon footprint of a print m{

res a defined goal and scope for the carbon footprinting study. This International St
res a specification of the system boundaries and process inventory as the basis for ca
s for calculations of the whole or part life cycle.of print media products.

International Standard provides consistency;, transparency, flexibility and accountabi
a carbon footprint quantifications and their'communication. It may provide the follow
[mpanies, public bodies and consumersyindustry and regulatory bodies:

¢onsistency in carbon footprint calcdlator design, to aid relevance and applicability
print media product sectors and ‘geographies;

provide print buyers and gensumers with a means of quantifying and communicating
lootprint of print mediapreducts using a common methodology and defined boundarig

provide the printingindustry with a framework for quantifying and communicating
footprint of printmedia products using a common methodology and defined boundarig

¢ncourage médid buyersand consumers of print media products to make informed media

methodology

iters, media
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he life cycle
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S;

the carbon
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investment,

purchase and usage decisions, using information validated with calculation, communication and

reportingtools that are consistent with this International Standard;

ac111tate the contmuous monitoring of the carbon footprlnt of prlnt as part of

its overall

enhance the credibility of the printing industry’s efforts to quantify, communicate and reduce the

carbon footprints of print media products and their raw materials;
be used as part of GHG emissions management; and

facilitate performance tracking and progress in GHG emissions reduction for the printi

ng industry.

This International Standard provides a framework methodology for calculating the life cycle GHG
emissions of print media products. It aids the print customer’s contribution to national and international
COzereduction targets, via government schemes or through industry associations. A common framework
for calculation and parameter requirements minimizes ambiguity and enables the comparison of
the carbon footprints of print media products, based on the goals and scopes of individual carbon
footprinting studies (see Annex E). This framework allows contributors to print media supply chains to
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calculate partial carbon footprints for use in the supply chain. This International Standard can also be
used to calculate carbon footprint values for use in carbon offsetting programs.

A print media product’s carbon footprint calculated in compliance with this International Standard can

be benchma

rked against similar products. This, over time, may provide the following benefits:

— reduced environmental impact of print media products;

— assistance for print buyers making media purchase decisions;

— a framework for comparative estimates of average carbon footprints in different print media

sectors,

such as newspapers, magazines, books, signs and displays, etc.;

— greater
supply d

— enhancq

— criteria
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devices and
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hain choice for printbuyers, printers, service providers, customers and other interested pa
bd market awareness of print’s sustainability and environmental impact;

for selecting a carbon footprinting tool to calculate the carbon footprint-or partial ca
it of print media products; and

hble preliminary estimations of the carbon footprint of a print‘media product, based
ting study.

ational Standard includes examples of carbon footprinting studies and guidanc

l any other interested parties.

media products delivered digitally, for instance to websites, in emails, on DVDs, m|
so on. However the carbon footprint of specific digital media is outside the scope o
1] Standard.

appreciation of the differences in media carbon footprints, and more informed process

and
rties;
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ing and verifying carbon footprint information toXprinters, print buyers, consuiners,

nternational Standard facilitates the comparison of the carbon footprint of cross media
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Graphic technology — Quantification and communication
for calculating the carbon footprint of print media products

1 Scope

This International Standard specifies the requirements for quantifying the carbon footprint of those

proc
print
Asse
basis

FSSES, TITAtertals and techologies Tequired to produce print media progucts USIing
ing technology and that are within the user’s knowledge and control. It is based.on
ssment (LCA) approach, using defined system boundaries and a specified functiona
for complete or partial carbon footprinting studies. This data can be referenced throug

chains for individual print media products.

any form of
a Life Cycle
unit as the
rthout supply

tandards of
print media

s can follow,
ols. Studies
ifications of

ent and are
For undated
es.

es

fication and

Together with ISO 14020 and other ISO standards, this International Standard defines s
com}ﬂeteness to be followed when communicating the results of a carbon footprint study for
products to business and consumers.

This[[nternational Standard provides a framework for carbon caleulators that organisation
and that can be used as the structure for market or sector-spécific carbon footprinting t
and tools constructed within this framework methodology provide carbon footprint quant
pring media products that can be validated and verified.

2 Normative references

The following documents, in whole or in part\are normatively referenced in this docum
indigpensable for its application. For dated references, only the edition cited applies. I
referfences, the latest edition of the referenced document (including any amendments) appl
[SO 14044, Environmental management)— Life cycle assessment — Requirements and guidelil
[SO/TS 14067, Carbon footprint-of products — Requirements and guidelines for quanti
comrunication

3 Terms and definitions

For the purposes.of'this document, the following terms and definitions apply.

3.1 | Termsrelating to carbon footprint

3.1.1

carblon fnnfprinf (f'li')

net amount of GHG emissions and GHG removals, expressed in CO, equivalents

3.1.2

carbon footprint of a product

CFP

carbon footprint of a product system

3.1.3

carbon footprinting tool

means of calculating the carbon footprint of an object or process

3.14

carb

on storage

carbon removed from the atmosphere and stored as carbon

© ISO
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product system
collection of processes with elementary and product flows performing one or more defined functions
and which models the life cycle of a product

3.1.6

product category rules
set of specific rules, requirements and guidelines for one or more product categories

3.2 Term

s relating to greenhouse gases

3.21

carbon dioxide equivalent

COze

CO3 equivalent

unit for co

Note 1 to ent
warming pot

[SOURCE: IS
3.2.2

global warming potential

GWP
factor desct]
equivalent y

Note 1 to eixtry: Annex A contains a list of GHGs and their global warming potentials published b
Intergovernmental Panel on Climate Change.

[SOURCE: ISO 14064-1:2006; 2.18, modified]

3.2.3

greenhouse¢ gas

GHG

gaseous conptituent of the atmosphere,both natural and anthropogenic, thatabsorbs and emits radi
at specific wavelengths within the spectrum of infrared radiation emitted by the earth’s surfacg
atmosphere} and clouds

Note 1 to ent

Note 2 to ent
recognized (|

[SOURCE: IS

paring the radiative forcing of a GHG to carbon dioxide

'y: The carbon dioxide equivalent is calculated using the mass of a given GHG multiplied by its g
ential.

0 14064-1:2006; 2.19, without Note 2]

ibing the radiative forcing impact of one mass-based unit of a given GHG relative 1
nit of carbon dioxide over a given period of time

y: See Annex A for-d list of GHGs and their COze values, per Kyoto.

y: Water vapour and ozone are also anthropogenic as well as natural GHGs but are not includ
HGs due.fo difficulties in calculating their global warming potentials.

0 14064-1:2006; 2.1, modified]

lobal

0 an

y the

htion
, the

ed as

3.2.4

greenhouse gas emission
mass of a GHG released to the atmosphere

[SOURCE: SOURCE: ISO 14064-1:2006, 2.5, modified]

3.2.5

greenhouse gas emission factor
mass of a GHG emitted relative to an input or an output of a unit process or a combination of unit processes

3.2.6

greenhouse gas removal
mass of a GHG removed from the atmosphere

© ISO 2013 - All rights reserved
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3.2.7

gree

nhouse gas sink

process that removes a GHG from the atmosphere

3.2.8

gree

nhouse gas source

mechanical or natural process that releases a GHG into the atmosphere

EXAMPLE

3.3

Terms relating to life cycle assessment

Electrical energy use where the electrical energy has been created from fossil fuel resources.

3.3.1
allog
metH

3.3.2
cum
meth
the s

3.3.3
end-
stagg

ation method
od by which inputs and outputs are allocated to different print media products

hlative method
od by which values for inputs and outputs for print media product$§ are accumulated
upply chain

of-life
which begins when the used product is ready for disposad, recycling, reuse, etc. and en

product is returned to nature (combustion, deterioration), o1+is recycled or reused

3.3.4
ener
sour

3.3.5
func
quan
footy

Note
EXAN
[SOU

3.3.6
intej
proc
of a (

3.3.7

gy
Ces of GHG emissions used for the provision ahd use of the product

tional unit
tified and defined single iteratien‘.of a printed product, used as a reference unit
rinting study

1 to entry: to entry See Figuré&Bi1.
(PLE An A4 page, one'square metre printed, a single iteration of a printed product or a comp

RCE: 1SO 14040:2006; 3.20, modified to be specific to [SO 16759]

‘pretation
bss of explaining the results of a life cycle assessment such that it is relevant to the go
FP study

throughout

ds when the

in a carbon

ete printrun.

hl and scope

life cycte
consecutive and interlinked stages of a product system, from raw material acquisition or generation

from

[SOU

natural resources to final disposal

RCE: SOURCE: ISO 14044:2006; 3.1]

3.3.8
life cycle assessment

LCA

compilation and evaluation of the inputs, outputs and the potential environmental impacts of a product
system throughout its life cycle
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2013 - All rights reserved


https://standardsiso.com/api/?name=9f2dfe2cff25559b2be637d49e495c08

ISO 16759

3.39

:2013(E)

life cycle impact assessment

LCIA

phase of life cycle assessment aimed at understanding and evaluating the magnitude and significance of

the potentia

3.3.10

| environmental impacts for a product system throughout the life cycle of the product

life cycle inventory

LCI

phase of life cycle assessment involving the compilation and qualification of inputs and outputs for a
product throughout its life cycle

3.3.11
process
set of interr

[SOURCE: S
3.3.12

product group

collection of

3.4 Term

3.4.1
consumer
individual p

3.4.2
organizatid
company, cg

3.4.3
supply chali
linked and i

3.4.4
unit proces
smallesteler]

[SOURCE: S

3.4.5
user
individual u|

blated or interacting activities transforming inputs into outputs

URCE: ISO 14044:2006; 3.11, modified to be specific to ISO 16759]

print media products that share common physical characteristics

s relating to organisations and consumers

urchasing products or services for personal or private use

n
rporation, firm, business, authority orifistitution with its own administration and pur

n
hterdependent processes thatresult in the delivery of print media products to consum|

S

hent considered in thelife cycle inventory analysis for which inputand output dataare quan

URCE: ISO 1404072006, 3.34]

sing firint media products

pose

ers

Fified

3.5 Tern

3.5.1
prepress
preparation

EXAMPLE
3.5.2

sTelating to primted mredia product anmd process—Prepress

of data files in analogue or digital format for printing

Separating RGB files into CMYK.

prepress consumables
materials used as partofthe prepress process, including materials which can be recycled or otherwise reused

3.5.3
data
information

4

known or assumed as fact

© ISO 2013 - All rights reserved
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3.5.4

data management

process ofkeepingtrack ofall dataand/orinformationrelated to the creation, production and distribution
of a print media product, and associated processes

3.5.5

colour management

process of managing all data in a colour production workflow, such that the colours are accurate and
consistentinappearance across substrates and imaging processes, including printand electronicrendering

3.5.6

file pr epat ation

readying data files for subsequent production in the print media product supply chain

3.5.
preflight checking
file inspection to determine that the digital data contained therein will process such that al| data can be
accurately imaged to a image carrier or substrate

processofevaluation of pre-production filesused to check theaccuracy of contentand colour rgproduction

imposition
arrapgement of pages on the image carrier suchithat when cut, trimmed and finished the pages are in
the correct reading sequence

3.5.11

raster image processing
conversion of content data into a bitmap file including screening, trapping, imposition and all other
process data, relevant to the output constraints

3.5.12

screening
predpminantly electrohie’process to create the printing and nonprinting elements of a page fo mimic the
halftpne values of amoriginal contone

3.5.13

trapping
process of-hew overprinted colours should be defined so that on press the positioning of|separations
disglisés\any misregistration

3.5.14
workflow management
process of managing all tasks in the print media supply chain

3.6 Terms relating to printed media product and process — Press

3.6.1
press consumables
materials used as partof the printing process, including materials which can be recycled or otherwise reused

3.6.2
image carrier
surface prepared such that some parts of it transfer printing ink whereas other parts do not

© IS0 2013 - All rights reserved 5
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3.6.3
ink
substance containing pigment(s) or dye(s), resin(s) and carrier fluid(s)

3.6.4

toner

solid material, which might or might not include colorant, capable of taking on an electrostatic charge,
designed for deposition onto a substrate under the control of electrostatic forces in conjunction with a
surface having a controlled distributed charge

3.6.5
plastic
synthetic or{semi-synthetic organic material used to produce certain categories of print media proJiucts

3.6.6
substrate
material onfo which inks, coatings and varnishes are printed or laid down

3.6.7
print
material onto the surface of which a mark or impression has been made

EXAMPLE Printed documents, sign and display material, magazines, newspapers.

3.6.8
printing
process of transferring text, line art and graphic content in oneyor more colours to a substrate

3.6.9
printing prpcess
technology yised to produce print, including analogue and digital methods

3.6.10
coating
process of applying an additional layer on top-of printed inks

3.6.11
coatings anld varnishes
substances fipplied to a substraté in-addition to printed inks

3.6.12

drying
process of removing meiSture, solvents or co-solvents from a substrate, localized environment oy film
formation by resins

3.6.13
laminating
process of applyimg atransparenttayerto protecta primted substrate

3.6.14
oxidation
process resulting from the combination of a substance with oxygen

3.7 Terms relating to printed media product and process — Postpress

3.71

postpress consumables

materials consumed as part of the finishing process, including materials which can be recycled or
otherwise reused

6 © IS0 2013 - All rights reserved
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3.7.2
binding
process of holding materials together by means of staples, adhesives, thread, wire or other means

3.7.3
stitching
process of securing printed, folded and gathered pages in their folds

3.74
finishing
process associated with manipulating printed materials into a final product

EXANPLE Cutting, slitting, binding.

3.7.
stacking
piling up printed media as it comes off the press

3.7.6
cleaning materials
matdrials used to clean machinery and equipment used to create)produce and distribute print
media products

3.7.7
distribution
process of ensuring that print media products can be made available to consumers

3.7.8
print media product
product created using printing and/or finishing.ppocesses

3.79
colorant
substance added in order to change celeur appearance

3.8 | Terms relating to dataand data quality

3.8.1
primary data
direqtly measured, calewlated or obtained quantified value of a unit process or activity|and related
information withinsayproduct system or company, based on specific original source measurements

Note [l to entry; Primmary data can be emissions factors from recognized reference sources.

3.8.%
secondary data
indirectly measured, calculated or obtained quantified value of a unit process or activity|and related
information within a product system or company, not based on specific original source measurements

3.8.3

site-specific data

data obtained from a direct measurement or a calculation based on direct measurement at its original
source within the product system

3.84
transparency
open, comprehensive, accessible, clear and understandable presentation of information

[SOURCE: SOURCE: ISO 14040:2006; 3.7, modified to be specific to ISO 16759]

© IS0 2013 - All rights reserved 7
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3.8.5

uncertainty

parameter associated with the result of quantification which characterises the variability of the values
that could be reasonably attributed to the quantified amount

Note 1 to entry: Uncertainty information typically specifies quantitative estimates of the likely dispersion of
values and a qualitative description of the likely causes of the dispersion.

[SOURCE: ISO 14064-1:2006[2]; 2.37, modified to be specific to SO 16759]

4.1 General requirements

The following principles are the basis for and shall be used to guide the application of thgrequirenpents
of this Interpational Standard.

4.2 Life gycle perspective

In the assegsment of the carbon footprint of a print media product and itsyeommunication, all stages
defined in the goal and scope of the study shall be included. The goal an@/scope defines the paramgters
of the systei boundary and is the basis for the study’s inventory of calculations. This allows for pgrtial
carbon footprint calculations, relating to defined parts of a print media supply chain. A partial CFPshall
as a minimym, represent the cradle-to-gate emissions and remoyals arising from all stages relatipg to
print mediajproduct manufacture, up to the point where the product leaves the production site. Thqg goal
and scope mpy include everything from raw material acquisition to end of life including collection, softing
and recycling, or only those parts of the print media produgt’s life cycle for which data are availablg.

NOTE This may include separate disclosure of GHG emissions and storage or removal in order to demongtrate
and clarify GHG emissions values (see Annex D).

4.3 Relatjive approach and functional unit

The carbon footprint study shall be straetured around a single defined functional unit of a print mpedia
product and the results calculated relative to it. The functional unit shall be defined as specifically as
possible, inqluding all criteria relating to its raw materials and components, as determined in the goal
and scope of the study. A functienalunit is a reference to which input and output data are normalizeg and
represents the performanceof'aproduct system for use as a reference in a carbon footprinting study. As
such it can fefer to individual'instances of print media products, or complete print runs. Comparjsons
of different farbon footprints can only be made if the functional units are the same, i.e. normalizgd to
the same functional unit (see Annex E). Examples of functional units and their determinant criterip are
available in Annex<B:

4.4 Relevance

According to the goal and scope of the carbon footprinting study, GHG sources and sinks together with
carbon storage, data and methods selected, shall be suitable for the assessment of the GHG emissions,
storage and removals arising from print media products.

NOTE This may include separate disclosure of GHG emissions and storage or removal in order to demonstrate
and clarify GHG emissions values (see Annex D).

4.5 Completeness

According to the goal and scope of the carbon footprinting study, all relevant GHG sources and sinks
together with carbon storage that provide a direct and meaningful contribution to the assessment of
GHG emissions, storage and removals arising from print media products, shall be included.

8 © IS0 2013 - All rights reserved
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4.6 Consistency

According to the goal and scope of the carbon footprinting study, assumptions, methods and data shall
be applied and gathered in the same way throughout the carbon footprint of a print media product study.

4.7 Accuracy

According to the goal and scope of the carbon footprinting study, bias and uncertainties shall be reduced
as far as is practical; inaccuracies and influencers shall be stated as part of the CFP study.

4.8 Trancparnn cy

All relevant issues shall be addressed within the goal and scope of the carbon footprinting study and
documented accurately, with full disclosure and a clear audittrail. Assumptions, reference methgddologies and
data pources used shall be disclosed. Estimates and areas of possible bias shall be explained and highlighted.

4.9 | Avoidance of double counting

4.9.1 General

Double counting of GHG emissions and removals shall be avoided:

EXANIPLE Content creation and calculations done by a publisher and subsequently repeated by a pifepress house.

4.9.2 Option to separate carbon dioxide emissions;of by-products

If during the printing process second, third or multiple by-products are produced (for example recovered
toludne in publication rotogravure) there is the.@ption to separate the carbon dioxide emigssions value
causgd by the by-products.

4.1( Implementation criteria
Calcylations shall be based on the following unit processes:
a) those which are expected to'make a measurable contribution to the carbon footprint;

b) those for which emisS§ions data are not expected to make a measurable contribution t¢ the carbon
footprint and whjchi‘ean therefore be estimated; and

c) those for which\several unit processes can be merged, for instance content proofing.

NOTH As d minimum this includes energy, transportation, paper and may include other factors

5 IIVlethodology

5.1 General requirements

For the calculation of the carbon footprint of a printed product to conform to this International
Standard, its life cycle GHG emissions shall be calculated using the methodological framework outlined
here or a carbon footprinting tool that is consistent with this International Standard. The study shall be
based on goal and scope definition, inventory analysis, impact assessment and interpretation, and the
communication of the results.

Assessments of product GHG emissions shall be carried out using the principles of LCA. Unless otherwise
indicated, the assessment of a print media product’s life cycle GHG emissions shall be made based on the
product’s attributes and the functional unit, as defined in the goal and scope.

© IS0 2013 - All rights reserved 9
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The functional unit for a print media product is defined according to its physical characteristics (see
Annex B for suggested criteria).

Assessment of the GHG emissions based on a product’s life cycle or partial life cycle shall be done so
that the mass of COze is reported for each functional unit, as defined in the goal and scope of the carbon
footprinting study.

Assessments shall perform the following functions:

a)
invento
b) determi
unit prg
c) identifyj
media p
d) avoidd
e) provide
life cycl
f) for outq
transpd
supply
5.2 Goal
5.2.1 Gen
The goal of

media produyct over its life cycle, or partial life ¢ycle, based on either LCA, or over that part of its life
for which th

define the goal and scope of the study, the processes measured in order to calculate a print media
product’s life cycle or partial life cycle GHG emissions based on the defined system boundary and

y as defined in the gn;\] and scope;

ne the sequence and interaction of these processes based on the production workflow
cess definitions;

the criteria to be included in a carbon footprint calculation for the measurermient of the
roduct’s life cycle or partial life cycle GHG emissions;

uble counting;

resources and data required for calculation of the print media ptoduct’s life cycle or p4
e GHG emissions; and

ourced processes, the organization shall ensure that GHG emissions measurement
rent and that they are consistent with recognized.standards applied throughou
thain.

and scope

eral

a print media product carbon footprint study is to quantify the GHG emissions of a

e criteria for calculating the .carbon footprint are known and within control of the &
he carbon footprinting study:

partial carbon footprint

carbon footprintstudies shall include the following mandatory elements:
study is beingdone;

by whom and on what date;

hded.use of the study;

F and

print

irtial

5 are
t the

print
cycle
ntity

a definition of the functional unit;

t and completion dates for the study’s data collection period;

the calculation techniques to be used;

reporting processes; and

the location of where the study including data collection, compilation and calculation, is conducted.

conducting
5.2.2 LCA
LCA partial
a) why thg
b) forand
c) theinte
d)
e) thestar
f)
g)
h)
10
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5.2.3 System boundary

A definition of the system boundary for the carbon footprinting study shall include the following
mandatory elements:

a) an explanation of how the system boundaries have been drawn;
b) an explanation of why the system boundaries are drawn as they are;

c) an inventory analysis listing all processes, materials, life cycle stages, to be addressed in the
calculation (examples of processes to consider are listed in Annex C);

d) ({efinitions of the relationships between LCA and LCI phases and how the study can|be used for
gubsequent calculations;

e) astatement to account for what is excluded from the study and why;
f) an explanation of any uncertainties, ambiguities or assumptions; and

g) ¢onditions for use of value choices and optional elements.

5.2.4 Scope of print media product carbon footprint study

The gcope of a print media product carbon footprint study shallbe'consistent with the goal pf the study.
In defining its scope, the following criteria shall be considered;

a) the functional unit;

b) assumptions for lifecycle;

c) the system boundary;

d) theinventory of processes which are thebasis of calculations;

e) 4llocation procedures;

f) data and data quality requirements and expectations;
g) limitations;

h) Uncertainties; and

i) feporting.

The |scope of the'study may be revised due to unforeseen limitations, constraints of additional
information-Mgdifications and explanations shall be documented.

NOTH A summary of processes which may be considered for inclusion in the inventory of procesdes is included

in Anlnex C.

5.2.5 Life cycle stages

The life cycle stages and the inventory of processes to be included in the carbon footprinting study of a
print media product shall be defined in the goal and scope of the study. Each life-cycle stage and process
shall be individually quantified.

5.3 System boundary definitions

The system boundary determines which unit processes shall be included in the carbon footprinting
study, based on its goal and scope. A production workflow schematic shall be determined specific to
the functional unit under study as the basis for calculating the input and output data of each process
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in the flow. The goal and scope and therefore the system boundary setting shall be consistent with the
objectives for the intended use of the study.

In defining the system boundary, the unit processes in Annex C shall be considered. Where processes are
iterative the number of iterations shall be stated alongside the emissions. This number can be estimated
unless the impact on the overall assessment is likely to be more than 5 %.

The examples of operations and materials in processes may include, but are not limited to, the processes
listed in Annex C which also shows mandatory items for the calculation.

Calculations done in accordance with this International Standard shall include all emissions of those
unit proces ithi i i 9 total
carbon footprint. The 5 % of GHG emission remaining means cut-off criteria. Care shall be taken to\avoid
double counfing, and to take into account accumulative numbers. Any unit process with a contribution of
more than 1| % of the total carbon footprint shall be included in the calculations and shall be considered
as a contribyition as required in ISO 14044.

NOTE An example of the impact of raw materials, energy and of system boundariestapplicable to [print
products is pfovided in the Intergraf recommendations in Annex D.

5.4 Timeboundary for data

The time boyindary shall be representative of the life cycle of the specifiedyfunctional unit of a print media
product, as flefined in the goal and scope of the study. Its assumptiofis shall be accurately specifier$ and
justified acqording to the life cycle for the print product, as definedin the goal and scope of the carbon
footprinting study.

5.5 Carbon footprint quantification of life-cycle stages

5.5.1 Invgntory analysis

Following description of the goal and scope,.ifiventory analysis is the second step in calculating the
carbon footprint of print media products. It{consists of several stages (see ISO 14044): data collegtion,
data validation and checking, relation of data to unit processes and functional units, refining the
system boundary (for instance, excluding processes that make no significant contribution, or including
previously excluded data that do haye an impact), and allocation (so that shared processes are not dguble
counted, indluding for recycling),

The inventofy analysis shallbegin with an inventory of all stages necessary to produce and distribute a
print medialproduct, as defined in the goal and scope of the carbon footprinting study.

Preliminary| inventory analysis shall refine the following with reference to data used in the calculation
of carbon foptprint of\print media products:

a) determing‘the print media product’s functional unit (see Annex B); and

b) system boundary (see C.1).

5.5.2 Data collection for each life-cycle stage

Data are used to quantify the inputs and outputs of unit processes. Data related to a print media
product’s GHG emissions shall be included according to the system boundary. Process specific data shall
be collected for all processes included in the system boundary and listed in the inventory of the carbon
footprinting study.

The data shall be identified as primary or secondary data for which all sources shall be listed. Site-
specific data shall be used wherever possible.
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Secondary data shall only be used for inputs where it is not possible to collect primary data and its use
shall be clearly identified.

NOTE Secondary data may be published material, national inventories and such like generic sources.

When data are collected from sources in multiple locations, measures shall be taken to ensure uniformity
and consistency. These measures shall be fully explained. Data quality shall be defined for all sources,
particularly for raw materials, energy, manufacturing and transportation data.

Allocation of embedded emissions values shall also be transparent, and a mechanism for normalizing
variability shall be implemented and fully described.

Data|collection methods shall be outlined and explained, including explanations of uncerntalnties.

Data| requirements should be complementary and compatible with requirements,\as sfated in ISO
stanglards used in the printing industry such as ISO 15930 (all parts) and ISO 12647%.

5.5.3 General requirements applied to all stages

5.5.3.1 General

Data|for all stages shall be checked for accuracy and robustness, and-related to unit procesges and their
expected usage. Data relevance shall be explained and documerited for each unit process and functional
unit.[To ensure reliability and quality, data for all stages shalkinclude a definition of the characteristics
of the data needed for the study.

5.5.3.2 Precision of data

Primjary data shall be used for all individual processés where the collection of primary data are possible. The
typelof data to be collected is to be clarified (e.g. primary, site specific, secondary, approximate, estimated).

Where data are estimated, the basis of thelestimation and justification for it shall be given. Missing data
and dlata allocations for instance for récycled substrates, embedded emissions or shared rgsource uses
shalllbe documented. A measure of variability for data from each component process shall be allowed,
if thd impact is expected to be lessithan 5 % overall. Data comparisons from print run to prjint run with
the same workflow shall be usédyto document that data variances are reproducible. It should be possible
for dpta for a given process to be reproduced or replicated in an equivalent system.

5.5.3.3 Cumulative-and allocation method

5.5.3.3.1 General

Datalaccumulations for the production and distribution of the functional unit shall be based on the
inventory \6f processes, avoiding double counting and be fully documented. Data allocatipns shall be
mad¥ according to their applicability to the functional unit and the allocation model documented.

5.5.3.3.2 Allocation procedure

The study shall identify processes shared with other print media production, such as prepress and
finishing and deal with them according to the following considerations:

— allocation should be avoided by dividing the unit process to be allocated into two or more sub-
processes and collecting the input and output data related to these sub-processes;

— alternatively the product system should be expanded to include the additional functions related to
the shared processes;

— where allocation is unavoidable, the inputs and outputs of the system shall be allocated uniformly
between its different print media products.
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5.5.3.4 Related scenarios

Related scenarios should seek to represent the actual pattern of shared resource use at each stage. Where
not otherwise justified, the determination of the related scenarios shall be based on the functional unit.

5.5.3.5 Energy sources and use

Energy use for the unit processes required to produce each functional unit in a print media production
workflow shall use recognized country energy factors and document their source to account for the
carbon impact for their region. If site-specific data are available from a local energy supplier this data shall
be used. Transparency in multi-site production shall be used to avoid double-counting and ensure parity.

Electricity d
known and

consumed f
carbon foot|
energy incly
indirect em
for a print nf
mixed energ

If an electri
associated ¢
for the print
the GHG em|
a country h
national gri

Data from r§
supply systg
where usag
treatment o

ata in the calculation shall include emissions arising from the energy supply system W
relevant. For the printing industry energy calculations reports shall include thg total
br all energy sources throughout the supply chain, as defined in the goal and.s¢ope d
printing study. This shall include emissions arising from renewable and‘non-reney
ding direct usage, indirect usage where energy is purchased from third(parties, and
ssions. When electricity is generated on site, such as solar or wind_power, and const
ledia product under study, life cycle data for the electricity shall be-used for that prody
y sources are used the amounts shall be allocated to the product under study.

City supplier can deliver a specific electricity product and can guarantee that the salg
missions of that electricity are not double counted, the data for that electricity shall be
media product under study. If specific GHG data for the-eléctricity product are not prov
issions associated with the national grid where thedife cycle stage occurs shall be us
hs several unconnected grids or several countries;share a common grid instead of h{
s, the relevant grid from which the power is obtained shall be used.

ecognized databases should be used if specific life cycle data on a process within the er
m is unavailable. Where energy usage varies throughout the unit process, such as a J
e can vary throughout the run, an average shall be used based on the run length

-

f electricity shall be documented and;double counting avoided.

The use of electrical energy shall be given as a€02e emission and the emission factor used shall be st

To facilitate
constant un

comparison the amount of electrical energy shall be communicated consistently us
t, for instance kWh, MJs etc,"Examples of energy use are shown as follows (see Annex

5.5.3.6 Supply and internal transport determination (optional)

If included i
stages of pr
plant (see C

Examples of

nt media prodircts shall be calculated including from the consumer, customer or pri
1).

transport are shown as follows:

there
Linits
f the
yable
ther
imed
ict. If

b and
used
ided,
ed. If
ving

ergy
press

The

hted.
ing a

C):

h the goal and,scope of the carbon footprinting study, the energy required to transpojrt all

hting

[érials to processing site;

a) rawma
b) printed
c) printpr

product to finishing facility;

oduct to consumer; and

d) printed product from printer, print buyer or consumer to disposal facility (for landfill, recycling, reuse).

5.5.3.7 Regional differences and seasonal variations

Print media products produced at multiple sites and then assembled prior to final distribution shall be
measured according to the parameters at each site and for each process contributing to the manufacture
of the end product.

14
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The data collection period of seasonal variations shall be the most recent and capable of site average
data. If the data above cannot be collected, precision of the data used shall be ensured.

5.5.3.8 Performance tracking

Performance tracking can be used to monitor GHG emissions changes over time. If a carbon footprinting
study is to be used to calculate the change in a print media product or product group’s carbon footprint,
either across or within production sites, the following requirements shall be met:

a) the time boundary shall be defined;

b 1 1 1 111 1 h IR Y . - o | de . A | b 1L dnn 1 .
) IC CIAIIgT SIIdITUT LAILUIdLCTU TUL PIIHIUIIICUIA PpIOUULLS WILIT Al TUTTILIL AT TUIICUIUIIAT Ul t,

c) the change shall be calculated between two assessments or within one comparative|assessment
¢arried out in conformity with this International Standard; and

d) yhen two assessments are made, the change shall be calculated using equivalent goald and scopes,
inventories, system boundaries, and reference data in order to make comparisons.

5.5.3.9 Disposal/recycle (optional)

If didposal and recycling are included in the goal and scope of a carbon footprinting study, the following
GHG pmissions arising from the disposal or recycling of a print medigproduct shall be included|in the study:

a) fransportfrom printer, print buyer or consumer associated with the collection and remqval of waste
print media products;

b) readying for the recycling preparation and final disposal (e.g. compacting, sorting and deinking);
c) ¢hredding;

d) incineration, composting, landfilling; and
e) Ttecycling for reuse.

Any hssumptions made regarding.disposal/recycling shall be based on published factual [information
and ghall be fully documented;

NOTH Waste generated,during production is included in the calculation (see 5.2).

5.5.3.10 Corporate earbon footprint (optional)

Corpjorate carbentfootprint calculations are not required by this International Standard| However if
they|are incldded in the goal and scope of the carbon footprinting study, they shall folloyv allocation
procgdurestand include total GHG emissions and transportation.

NOTH Transportation can include employee and goods transportation to and from facilities.

5.5.4 Raw material acquisition stage

Where recycled or reused raw materials are used, they should be distinguished from new raw materials,
and the scope of specific reuse or recycling process shall be clarified when it is available. The type of
media, data source, and life cycle stages shall be included.

Collection items and collection methods for data on substrates and consumables shall be specified, with
the following considerations:

a) in cases where raw material is acquired from two or more suppliers and only limited data are
collected from a principal supplier, the supplier shall be identified;

b) the printer should obtain raw materials data from external sources where available; and
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manufacture should be collected.

EXAMPLE
the Intergraf

a widely acce

Some examples of collection methods include:
recommendations and the 13 parameters cover at least 95 % of the CO; (see Annex D);

pted guideline for CO emissions in Europe is the CEPI 10 Toes Method.

5.5.5 Production stage

the data of GHG emissions and input amounts per unit related to raw materials acquisition and

5.5.5.1 G

The GHG en
assessment,

1
IICI dl

hissions of all processes used to produce a print media product shall be included ij
including consumables, production processes and the energy required to produce a

media prodict.

In line with

the goal and scope of the carbon footprinting study, an inventory of‘consumables

equipment @ised to produce the functional unit of a print media product shall bexmade to provid

basis for cal

The carbon

culations.

footprint study shall assess the emission factors associated with’the production of the

media prodiict using the inventory of activities relating to each process-ds the basis for the assess

according td

the goal and scope.

The range df data to be collected for the production stage of theproduct shall be specified acco
hnd scope of the carbon footprinting study. Subje€t to these parameters, collection items

to the goal
and collecti
specified, cd

a)

where |
the prin
identifig

b) the datg

5.5.6 Dist

When part

bn methods for data on energy consumption or‘input and discharged matter, etc., sh{
nsidering the following:

roducts are produced at two or more sites and only limited data are to be collected
cipal site as defined in the goal and scopé€ of the carbon footprinting study, this site sh
ed; and

of GHG emissions and input amounts per unit related to production should be collecte

ribution stage

bf the goal and scope-of the carbon footprint study, data regarding the distribution

of the finishled product shallbedcquired. The range of data to be collected concerning the distrib

stage of the }
footprinting
values may

Collection i
considering

product shall be specified in the goal and scope and distribution stages included in the c3
study shallbe-included in the inventory of processes. If data are unavailable distrib
be calculated based on common scenarios.

fems fand collection methods for data on energy consumption, etc., shall be spec
the following subject to the goal and scope of the CF study:

L the
print

and
e the

print
ment

rding

111 be

from
1l be

d.

stage
1tion
rbon
1tion

ified,

a) the data of GHG emissions and input amounts per unit related to transport, storage, containers and

packagi

ng, etc., should be collected; and

b) where unsold goods are returned, quantities and method shall be clarified.

5.5.7 Use

stage (optional)

The use stage may be excluded as the emissions of the print media products are usually negligible and
very difficult to reliably determine.
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5.5.8 End oflife stage (optional)

This International Standard does not require end of life calculations, however if they are included
in the goal and scope of a carbon footprinting study, the range of data to be collected concerning the
disposal/recycling stage of a product shall be specified.

Collection items and collection methods for data on energy consumption, disposal of waste, etc., shall be
specified, considering where end of life stage is produced at two or more sites and only limited data can
be collected from the principal site, this site shall be identified.

6 Rebporting
r t=]

6.1 | General

The
thes

with

to the work. Comparisons of the carbon footprint of print media produets shall be possibl
footprint calculators that have been made using this International Standard. When perforn
comparisons the guidelines shown in Annex E shall be observed.

Emis

emis

The
requ

6.2

The goal, scope, system boundary and inventory, shall be fully documented and reported in

repo

the print media product or product group as defined in the goal and scope.
NOTH Examples of product groups are newspapers or packaging.

Docyments relating to emissions measurements should be controlled by the collector
evidé¢nce of conformity tojinterested internal and external parties. Documents may be sum
CFP $tudy report. Thisveport is used to disclose the quantification of a CFP study along with
decigions for the study’s goal and scope, system boundary and inventory of processes. It shz

that

6.2.1 Reporting requirements

The

ormat and purpose of the report shall be defined in the goal and scope of the study, and t

sufficient data such that the reader can understand the complexities'and uncertain]

sions that have occurred in subsidiary systems used to;produce a print media product

bxpectation for reporting is the same for privaterand public data reporting; howevel
rement that carbon footprint studies for printimedia products shall be published.

Documentation requirements

't which can address CFPs or partial CFPs. Emissions shall be calculated at a frequency

Lhe provisions of this International Standard are met.

he results of

fudy objectively, accurately and completely reported without bias in a CFRxeport or commmunication
in accordance with ISO/TS 14067. All information relating to the study shallbe presented

clearly and
ies inherent
e for carbon
ling product

sions and carbon footprint data shall be communicated consistently. Values shall reflect all

there is no

a CFP study
suitable for

to provide
marized in a
the basis of
11 also show

bummary report of a carbon footprinting study for a print media product should be

repared as

either a CFP external communication report or a CFP performance tracking report (see ISO 14044).

Both shall include the following content:

a) the results of the quantification of the CFP according to life cycle inventory analysis (LCIA);

b) an evaluation based on the completeness, sensitivity and consistency checks;

c) anassessment of uncertainty of inputs, outputs and calculation methods; and

d) an explanation of any allocation methods used, plus associated documentation.

NOTE For more information see ISO 14044.
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Interpretation of the carbon footprint of a product

6.3.1 General

A life cycle analysis GHG emissions policy and procedural document should be available to all parties
involved in print media production, including print buyers.

6.3.2 Life

cycle interpretation phase

The life cycle interpretation phase of a CFP study comprises several elements, as follows:

identifi

a)

b) an evalyation that considers completeness, and consistency checks; and

conclus

c)

The results
The interpré
and method|

NOTE E3

6.3.3 Allo

The selecteq

7 Communication requirements

7.1 Gene

This Internd
decide to co

The CFP stu
Tracking Re
production,

The CFP stu|

cation method

fation of the significant factors based on the results of the LCI and LCIA phases of LGA;

ons, limitations and recommendations.

pof the LCI or LCIA phases shall be interpreted according to the goal and.scope of the s
ptation shall include an assessment and a sensitivity check of the significant inputs, ou
plogical choices in order to understand any uncertainties of the resalts.

amples of assessments and sensitivity checks as shown in Figure D.1:

| allocation method shall be reported in detail.

ral

tional Standard does not require‘¢communication of CFP reports, but an organization|
mmunicate their contents.

dy report as defined in 6:3.2, either a CFP Communication Report or a CFP Perform

including print buyers,according to the purpose of the study.
dy report shouldinclude the following content:

htive description of the carbon footprinting study’s original goal and scope, and justific
modifications to it;

fion ofthe system boundary and the basis of its selection;

tudy:.
[puts

may

ance

port (ISO/TS 14067), should be available to all interested parties involved in print mpedia

htion

a) quantit
for any

b) adefini

c) thelife

d)

e) data;

f)

g)

h)

i)

NOTE
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vele stages covered in the study;

an inventory of unit processes that are the basis of calculations;

interpretation of the results of the study, including conclusions and limitations;
the time period for which the CF study can be considered representative;

an assessment of any uncertainties;

an explanation of any allocation methods used.

For more information see ISO 14044.
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The results of a CF study can be used for comparison only if the CFP quantification and communications
are identical in all respects. This requires that they shall address the same product category definition
and description based on function, performance and use expectations.

Such product definitions shall have identical functional units and equivalent system boundaries and
data descriptions. Comparison of CFPs is only possible if the calculation of CFPs follows identical CFP

quantification and communication models as referred to in Annex E.
7.3 Product definitions and product category rules (PCRs)
Where possible these product definitions should be elaborated into product category *1les (PCRs),
which can be applied to other functional units with the same characteristics. Users of-a\CFP gtudy should
then(be able to understand how a print media product may be assigned to a particularproduct category,
becapise their PCRs will be the same.
Communication may be in the form of a CFP External Report or a CFP Performance Tracking Report,
which reports carbon footprint calculations over time (see Table 1).
Table 1 — General requirements and guidelines for CFPlcommunications options
CFP External Communication Report~\|CFP Performance Tracking Report
Publjcly available CFP No programme No programme
Communication No CFP-PCR No CFP-PCR
Optional verification Optional verification
Not publicly available CFP|Optional programme Optional programme
Communication Optional CFP-PCR Optional CFP-PCR
3rd party verification or communication |3rd party verification or commmunication
report report
CFP gommunications report the carbon footprint calculation of a specific set of product cafegory rules.
In thfs International Standard PCRs are expressed as a functional unit to provide the foundption for the
CFP ¢alculation. The CFP-PCRs Tesulting from a CFP study that follows this International Standard can
be uged as the basis of foymal PCRs for print media products.
CFP External Communication Reports and CFP Performance Tracking Reports can be used|as the basis
for additional repofts, including CFP-PCR claims, CFP-PCR labels and CFP-PCR declarations
© IS0 2013 - All rights reserved 19
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General requirements and guidelines for CFP communication
options — Greenhouse gases

Annex A
(informative)

Table A.1 shpws-alistofGHGs &

Table A.1 — The 100-year GWP for impact category “Climate Change”1

Industrial esignat-ion or common name Chemical formula GW_P for 100-year time
(at date of publication) horizon

Carbon dioxide CO2 1
Methane CH4 25
Nitrous oxidg N20 298
Substances cpntrolled by the Montreal Protocol

CFC-11 CCI3F 4750
CFC-12 CCI2F; 10900
CFC-13 CCIF3 14 400
CFC-113 CCI2FCCIE2 6130
CFC-114 CCIF2€CHF2 10 000
CFC-115 CCIE2CF3 7 370
Halon-1301 CBrF3 7 140
Halon-1211 CBrCIF2 1890
Halon-2402 CBrF2CBrF2 1640
Carbon tetrachloride CCl4 1400
Methyl bromlide CH3Br 5
Methyl chloroform CH3CCI3 146
HCFC-21 CHCI,F 151
HCFC-22 CHCIF2 1810
HCFC-123 CHCI2CF3 77
HCFC-124 CHCIFCF3 609
HCFC-141b CH3CCI2F 725
HCFC-142b CH3CCIF2 2310
HCFC-225ca CHCI2CF2CF3 122
HCFC-225cb CHCIFCF2CCIF2 595
Hydrofluorocarbons

HFC-23 CHF3 14 800
HFC-32 CH32F; 675
HFC-41 CH3F 92
HFC-125 CHF,CF3 3500
HFC-134 CHF,CHF; 1100

NOTE Adapted from “Changes in Atmospheric Constituents and in Radiative Forcing”[[3]]
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Table A.1 (continued)

ISO 16759:2013(E)

Industrial designation or common name . GWP for 100-year time
> Chemical formula .
(at date of publication) horizon
HFC-134a CH,FCF3 1430
HFC-143 CH,FCHF, 353
HFC-143a CH3CF3 4470
HFC-152 CH,FCH,F 53
HFC-152a CH3CHF, 124
HFC{I6T CH3CUHZF r{
HFC{227ea CF3CHFCF3 ~3.220
NS
HFC{236¢cb CH,FCF,CF3 1340
HFC{236ea CHF,CHFCF3 A7 1370
HFCR36fa CF3CH;CF3 NO" 9810
HFC{45ca CHFCF,CHF; O 693
HFC45fa CHF2CH,CF3 7 1030
HFC{365mfc CH3CFoCHaCF3 o, © 794
HFCJ43-10mee CF3CHFCHFCF5E3 1640
Perfluorinated compounds i \\\‘
Sulphur hexafluoride SF¢ Oj\v 22 8p0
Nitrggen trifluoride NF@\‘,Q 17 2p0
PFC-J4 Jem 7390
PFC-116 Y coFe 12 20
h\d 1
PFC-P18 " |C3Fg 8830
PFC-B18 AN c-C4Fg 10 3p0
PFC-B-1-10 e C4F1o 8 860
A
PFC-{1-1-12 S CsF12 9 140
B N
PFC-p-1-14 O CoF14 9300
PFC-p-1-18 cV CioF1g > 7500
trifljoromethyl sulpp\@?tafluoride SFsCF3 17 7p0
Perfluorocyclopro@é c-C3Fe¢ > 17 340
Fluorinated e@
N
HFE{125 5" CHF,0CF3 14 9P0
HFE{134 CHF,0CHF; 6 320
HFET#3a CH30CF3 756
HCFE-235da2 CHF20CHCICF3 350
HFE-245cb2 CH30CF,CF3 708
HFE-245fa2 CHF20CHCF3 659
HFE-254cb2 CH30CF,CHF; 359
HFE-347mcc3 CH30CF2CF,CF3 575
HFE-347pcf2 CHF,CF,0CH;CF3 580
HFE-356pcc3 CH30CF,CF2CHF, 110
HFE-449sl (HFE-7100) C4F9OCH3 297

NOTE Adapted from “Changes in Atmospheric Constituents and in Radiative Forcing”[[3]]
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Table A.1 (continued)
Industrial designat_ion or common name Chemical formula GW_P for 100-year time
(at date of publication) horizon
HFE-569sf2 (HFE-7200) C4F90C2H5 59
HFE-43-10pccc124 (H-Galden1040x) CHF,0CF,0C2F40CHF» 1870
HFE-236cal2 (HG-10) CHF,0CF,0CHF> 2800
CHF,0CF2CF,0CHF 1500
HFE-338pccl3 (HG-01) (CF3)2CFOCH3 343
CF3CF,CHZ0H L2
HFE-338pccl3 (HG-01) (CF3),CHOH 195 N\~
HFE-227ea CF3CHFOCF3 15407
HFE-236ea2 CHF,0CHFCF3 2989
HFE-236fa CF3CH,0CF3 nO 487
HFE-245fal CHF,CH,0CF3 O 286
HFE-263fb2 CF3CH,0CH3 N~ 11
HFE-329mcd2 CHF,CF20CF,CF3 & O 919
HFE-338mcfp CF3CH0CF,CF3 ) 552
HFE-347mcfp CHF,CH,0CF,CF3 2\ 374
HFE-356meq3 CH30CF,CHFCE3 ~~ 101
HFE-356pcf CHF2CH,0CR5CHF; 265
HFE-356pcf CHFzQ?@XPzCHFZ 502
HFE-365mcfB CFgr(;l-\}EHZOCHg 11
GHF,CF, OCH,CH3 557
HFE-374pc2 C)\\( 2 (CRa)aCH(OH) - 73
., (CF3)2CHOCHF; 380
m@ (CF3)2CHOCH3 27
Perfluoropolyethers = C)V
PFPMIE QU' |CF3OCF(CF3)CF ,0CF20CF3 10 300
Hydrocarbonls and other com ; Direct Effects
Dimethylethpr QY CH30CH3 1
Chloroform ‘0\?\‘ CHCI3 31
Methylene c]nlorifi ev CHCI> 8,7
Methyl chlori(@ ) CHsCI 13
TH;BT; T,5%
Halon-1201 CHBrF; 404
Trifluoroiodomethane CF3;1 0,4

NOTE Adapted from “Changes in Atmospheric Constituents and in Radiative Forcing”[[3]]
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Annex B
(informative)

ISO 16759:2013(E)

Inventory analysis of input criteria used to define the product profile

NOTE

A print media product’s characteristics are used to define the criteria that are the basis for calculating

its carbon footprint. For instance, the functional unit can be a single page, a collection of pages, or a print run.

B.1
The

funcf
the s
Fori
a dug

This

Subdtrates:

B.2

B.3

dimensions
Yeights
¢omposition
number of pages
¢overs

ust jackets
Inserts
¢over mounts
lype of substrates

other

Substrate treatments

Inventory analysis of input criteria used to define the product profile

following list includes the elements of a print media product which can besed to ddtermine the
ional unit. These various criteria apply to different categories and types-of print media; however
pecific characteristics applicable to different print media products will vary with the pfoduct type.
nstance, only one substrate is used for a newspaper that has no inserts)whereas a bounid book with
t jacket will use several different substrates. See Figure B.1 for an.example of a functignal unit.

listis a series of things to consider when defining the functional tnit for a carbon footprjnting study.

1N Py g 3
CITCTIIITS T y ana COveTagt

other

Inks

chemistry

coverage (CMYK plus specials)

transport

type of solvent

© IS0 2013 - All rights reserved
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— solvent consumption
— boxing

— others

B.4 Coating and varnishes
— chemistry and coverage

— others

B.5 Fountain solution and wetting additives

— others

B.6 Finishing characteristics

— glue chgmistry and amount

— stitching materials and amount

— coil bindling and amount (wire or plastic)
— looseledf hardware

— polywraps

— others

B.7 Examples of functional units

— a single| printed sheet, the unit surface.area dimensions defined and the coverage by ink or toner

(CMYK plus specials)

— an A4 4P page full colour magazine printed on 115 gsm silk, saddle stitched

— arunof[l 000 business cards,/55 mm x 85 mm printed simplex on 400 gsm, with black and a spot cplour

— full coldur duplex A6-Leaflets and A7 Flyers, as part of a single campaign

— signs and displays
— packaging and1abels

24
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Basic data

size: A5

pages: __256 pages
copies: 10,000 copies/lot

ISO 16759:2013(E)

[contents part]

colours: 1 colour

substrate: woodfree paper

press: sheetfed offset

\

[cover part]

/ colours: 4 colours

substrate: white board

press: sheetfed offset

A fun
or pr

[binding]
method: perfect binding

\
d paper

/[jacket part]
substrate: A2 coate
colours: 4 colours

Laminating: PP'film

press: sheetfed offset

Figure B.1 — Example of functional unit

Table B.1 — Product profile of “My Weekly”

ctional unit such as that presented in Figure B.1 can also/be. described as a list of complonent parts,
oduct profile. Table B.1 illustrates this concept for a fictitious magazine, “My Weekly”.

Size A4

60
Pages 4
Folds 1

90 gsm
Substrate weights

150 gsm
Ink coverage (average) 65%
Coating None
Binding Perfect bound
Inserts None
Mounts None
Polywrapped Yes
Likely lifespan One month
Assumed usage 15 hours

End-of-life

n % locally recycled with 25 km

© IS0 2013 - All rights reserved
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Annex C
(informative)

Operations and materials in processes and data collection items

within the system boundary

C.1 Gene€

This Internd
and a proce
study. Calcu
in the prody

The exampl
listed here.
shows those

C.2 Cont

Content cre

illustraf

file and
colour 1

content

C.3 Prep

Specific dat
and prepres|

workflo
to < Pre

image pirocessing

'ess

ral

tional Standard requires a specification of a carbon footprinting study’s systent bound
s inventory. Together the two provide the basis for calculations in a carbon’footpri
lations may be made for the whole or part life cycle of print media products,for all proc
ction of a print media product.

s of operations and materials in processes may include, but are notlimited to the proc
Pata sources for calculation of the CFP of print media products are listed in C.6 which
items that are mandatory for the calculation.

ent creation (optional)
ition is not included in C.1 because content creatiowjs optional.

ions and graphics creation

data management
hanagement

proofing: on screen, hard-copy, collaborative (iterative)

h collection itemS-relating to the operations and materials listed below are shown in
s production’as*shown in Figure C.1.

w management: process efficiency, based on data throughput rates and volumes
press>\Figure C.1)

aries
hting
PSses

bsses
also

[ON]

refer

file layd

ut-colour management, subediting, quality control (preliminary preflight checking)

refer

to “DTP

content

26

Process” Figure C.1)

layout proofing (iterative) (refer to “DTP Process” Figure C.1)

and page approval (iterative) (refer to “DTP Process” Figure C.1)

file preparation (individual and ganged jobs) (refer to “DTP Process” Figure C.1)
colour management (iterative) (refer to “DTP Process” Figure C.1)

preflight checking (iterative) (refer to “DTP Process” Figure C.1)

imposition (refer to “DTP Process” Figure C.1)

page proofing (individual and ganged jobs) (can be iterative) (refer to “DTP Process” Figure C.1)
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C4

Specific data collection items relating to the operations and matetials listed below are shd
Raw[material acquisition stage, and as shown in Figure C.1.

C.5

ISO 16759:2013(E)

page pairing (refer to “DTP Process” Figure C.1)
imposition proofing (refer to “DTP Process” Figure C.1)

data management (variable data, versioning, zoning, microzoning) (refer to “DTP Process”

Figure C.1)
file delivery (refer to “DTP Process” Figure C.1)

Raster Image Processing (screening, trapping, colour management, data management)
for RIP” Figure C.1)

(refer to “PC

age carrier imaging (individual and ganged jobs] (refer to "DTP Process” Figure C.1)
age carrier processing (refer to “DTP Process” Figure C.1)
roducts (refer to < Prepress > Figure C.1)

waste paper, plastic, oil, alkaliacid, metal and discharged water (m3) (refer'to < Prepress

Press (individual and ganged jobs)

age carrier mounting (refer to “Printing Process” Eigure C.1)
rinting (refer to “Printing Process” Figure C.1)
akeready/waste (refer to “Printing Process?;Figure C.1)

¢onsumables (substrates, inks and coatings, blankets, IPA, water, plates, powder) (r¢
]]naterial acquisition stage” Figure C.1)

rying (refer to “Printing Process”Figure C.1)
¢leaning materials (refer to “{Raw material acquisition stage” Figure C.1)

waste paper, plastic, oil, alkali acid, metal and discharged water (m3) (refer to < Printing

Post-press and finishing

$pecific data‘collection items relating the operations and materials listed below aj

Figure €:1)
Pistribution (refer to “Transport” Figure C.1)

> Figure C.1)

wn in 5.5.3,

fer to “Raw

> Figure C.1)

‘e shown in

gubclausé _5:5.3 and as shown in Figure C.1.Stacking (refer to “Punching and Cutting process”

Coating (refer to “Coating Process” Figure C.1)

Laminating (refer to “Laminating Process”: Figure C.1)

waste paper, plastic, oil, alkali acid, metal and discharged water (m3) (refer to < Surface

Treatment > and < Cutting and Binding > Figure C.1)

cold/hot foiling (refer to “Laminating Process” Figure C.1)

die cutting (refer to “Punching and Cutting Process” Figure C.1)
embossing (refer to “Punching and Cutting Process” Figure C.1)
drying (refer to “Coating Process” Figure C.1)

© IS0 2013 - All rights reserved
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— oxidation

— slitting

— cutting

(refer to “Punching and Cutting Process” Figure C.1)
(refer to “Punching and Cutting Process” Figure C.1)

— creasing (refer to “Punching and Cutting Process” Figure C.1)

— bending (refer to “Punching and Cutting Process” Figure C.1)

— folding (refer to “Punching and Cutting Process” Figure C.1)

— stitchin

— gluing (

— trimming (refer to “Binding and Finishing Process” Figure C.1)

— perfect
— bagging
— cover m
— insertin
— labellin
— stackin
— packing
— die cutt
— box mal

— waste [
Binding

NOTE Sq

C.6 Data

Figure C.1s
the foundati

L £ PSR4 = SIS I Ik I S D D . Falil Y
UTITh LU DIHIUITS dlIIU THISIHIITS T'TULTSS  T'IgultT U.1)

Fefer to “Binding and Finishing Process” Figure C.1)

binding (refer to “Binding and Finishing Process” Figure C.1)
(refer to “Binding and Finishing Process” Figure C.1)

ounts (refer to “Binding and Finishing Process” Figure C.1)
g (refer to “Binding and Finishing Process” Figure C.1)

b (refer to “Binding and Finishing Process” Figure C.1)

b (refer to “Binding and Finishing Process” Figure 1)

(refer to “Binding and Finishing Process” Figuge C.1)

ing (refer to “Binding and Finishing Process” Figure C.1)

xing (refer to “Binding and Finishing*Process” Figure C.1)

aper, plastic, oil, alkali acid, metal and discharged water (m3) (refer to < Cutting
> Figure C.1)

me of these functions may-beperformed on press and considered as part of the press process,

collection items‘'within system boundary

hmmarizes theSources for data collection and definitions of a system boundary. Thes
on for carben footprinting studies for print media products.

and

£ are

28
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Data collection and system boundary for carbon footprint of print media products

[ ] + pataColiection lem (Acivit) : Optional *) Mandatory items for CFP caleulation

r N
Disposal & Disposal &
| Disposal & recycling ‘ Disposal & recycling recycling LCA recycling
Paper waste, Plastic wastes, Waste alkali, Waste acid, Papar waste, Stl.ldy Paper wasle,
Waste metal (inc. prass plate), Discharged water Plastic wasta Plastic waste
e e s e . N o e — 1
Raw material Distribution End of life
e L e i, e
<Prepress> 1SO 14067
' '
Paper for proof copy | DTP Process Keeping I Using ‘
PG for edit Elecricity*) process process
PC for RIP (for imposition) | City gas®) Electricity
DTP LNG™) Cily gas
DDCP (for output) LPG") LNG
' Printer for proof press Heavy oil”) LPG '
" et . T
Clean waler”) Paraffin oil
Film for plate making | Film output Process Industrial waler") ete. 0
Developing fluid Film output Davica ste) Packagi '\ r
ging
Fixing liquid Developing machine, sic.
, Air conditioning, lighting i i ,
Electriclty KA
P City gas
per for proof copy Plate output Process LNG
P platet) Plal { Device
Developing fluid, gum liquid C:P? outpul h:sw ail
1 Master [ 5 5 Developing machine, Paraffin oil ‘ 1
Fg:;:::i'ﬂ“,: fluid, Fixing liquid Grinding machine, etc. ote. N
Davaliping tad Air conditioning, lighting Packaging
Pholosensilive resin letlerpress
Developing fiuid
Gravure )
1 Developing fluid 1
Plating solution
Coppar ball ISO 1 6759
Etching fluid
<Printing> O
' Paper for (printing)*) Printing Procass Salling '
Plastic film") Offset printer process
Ink*) Gravure printer [Etectrici
Salvent Letterpress prining machine N
Dampening water Flexographic press, etc. LNG
(water, additives (.g. IPA) Alr conditioning, ightng > (i
Toner") Screen printing machine ~
Digital printing machine Heavy oil
! — - Paraffin oil !
Deodorization equipment i
Recovery machine < =
Q Packaging
<Surface Treatment> \
‘Vamish Coating Process
1 Coating machine, etc. 1
Air conditioning, lighting
. Film uammation Process '
Adhesive agent Laminaling machirle, 8ic,
Air conditioning, lighting
~
1 <Bindirig and Converting> 1
Die [ Puriehing and Cuting Process
| Gutting machine
> Trimming machine
Die cutting machine
Punch press, etc.
! Air conditioning, lighting 1
=
Glue K [Binding and Finishing Process
Wire P "
o 5 Saddle stitching machine
Covering matenial Perfect binding machine
Paperhuard{bm),- Gluing machine
] \O Folding machine, etc. ]
Q Air conditioning, lighting
PV d ! <Packaging>
Gardbgard,, [Packaging Process
PP - .
. i band Bundling machine, etc. .
Ppaper
teh film
[ Transport Electricity*), LNG*}, LPG*), Paraffin oil*), etc.”)
-
A - - - - - - - - - - - J

Figure C.1 — Data collection and system boundary for carbon footprint of print media products
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Annex D
(informative)

Intergraf recommendations on COz emissions calculation in the

printing industry

D.1 Objective

Intergraf, thle European association representing the printing industries, recommends best practicg
calculation $ystems of COz emissions from printing activities. The current analysis and cases us¢
calculationsland comparisons of models were based on sheet fed and heatset offset as well'as public

s for
d for
htion

gravure printing but are representative of the overall printing industry. The Intergraf recommendations

for calculatipg CO2 emissions in the printing industry summarize this organizatign’s approach to ca
footprint calculation for print media.

D.2 Calcylation scope

The defined scope is based on the existing knowledge of production of printed matter in a life
approach acrording to the Intergraf recommendations: “Emissions-of Green House Gases in the life

rbon

cycle
cycle

of printed nfaterial excluding emissions related to capital assets; customer distribution and end of life of

printed matgrial.” This calculation scope is a modified version of the Intergraf recommendations.

The calculation should cover all six greenhouse gases\(GHG) defined in the Kyoto protocol, exprg
as carbon djioxide equivalents, provided relevant data are available. These gases are carbon dig
methane, nftrous oxide, sulfur hexafluoride, and two groups of gases (hydrofluarocarbons
perfluorocafbons). Direct emissions from combustion cover exclusively fossil fuel.

ssed
xide,
and

The 13 parameters having the main influence on carbon emissions from printing activities are as shown

in Figure D.|l. The subsequent clauses (B:3 to D.16) contain references to Scope 1, 2 and 3 in the
House Gas Rrotocol (GHGP). Scope I refers to GHG emissions from sources under the direct contj
the companﬁ/, apart from direct €07 emissions from biomass combustion. Scope 2 accounts for
emissions of purchased electricity for which the company is indirectly responsible, and Scope
other indirect GHG emissions.

reen
ol of
GHG
3 for
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Capital Assets
5 % other emissions
95 % of CO; emissions covered in the Intergraf recommendations:
1. Substrate
2. Combustion of fuels
o
- 3. Production of purchased energy =
(=g

-g 4. Plates,cylinders and other image carriers 5
§ 5. Transport of finished product o
(@] =
= 6. Iransport o] raw materials = ol
‘;3 7. Company vehicles ?\-
S 8. Commuting ,‘]Sg

9. Inks, varnishes, toners and cartridges (ch I g

10. Packaging materials Q)

11. Production of fuels (upstream) O'\

12. Purchased energy (transmission losses) GJ

13. Consumables (IPA or additives, cleaning agen%éz\

End of life of printed prodkl-cg

NOTE1  Grey Area + Blue Area + Green Area = Total EmiSsions
NOTE 2  Blue Area + Green Area = Defined Scope

Figure D.1 — Parameters with main influence on carbon emissions

All the parameters are defined as either “Site relevant” or “Product relevant” to point oyt where the
choide of the customer may influence the carbon footprint of the printed material. Itisimportfant to stress

that

both “Site relevant” and “Product-relevant” parameters always shall be included in g calculation

according to this recommendation. Diyiding the parameters into “site” and “product” is Intended for
specific product calculations, where.“site” parameters can be calculated based on average|data for the

com
prod

D.3

Ina
can be associatedwith printing activities or with the production of printed products.

;Lany while “product” parameters shall be calculated according to the exact specificdtions of the

ct under considerationy:

The Intergrafrecommendations

peneral ordefof magnitude, 13 parameters are normally responsible for most CO; enjissions that

Wheh sumuning up these factors, a printer will be able to identify around 95 % of its total C(); emissions

with|n the'defined scope.

All calculation systems should provide a reference to the source of CO; equivalent data used in the
respective models.

NOTE In normal operational conditions, some further parameters, with a lower relevance, represent a
maximum of 5 % of the defined scope.

Production of other materials like plate developing agents, fountain solution, gum, blankets and
small supplies.

Transport of other raw materials than the substrate.
Transport and treatment of production waste and waste water.

Business travel by employees and visitors.
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ns from VOCs.

uction of substrate

Product Scope 3

Emissions from production of purchased substrate used for printing (e.g. paper and plastic).

D.5 On-site combustion of fuels

Site
Emissions f1
(Natural gas

Production

Scope 1
om combustion of fuels in the company (direct emission):
, fuel oils, LPG gas, coal and oils in inks and solvents)

bf the combusted fuels are described in D.14.

D.6 Production of purchased energy

Site
Emissions fi
(Electricity,

Production

Scope 2
om production of purchased energy consumed in the company (indirect emission):
steam, district heating, compressed air, cooled water)

bf the fuels used for energy production and transmission losses is described in D.15.

D.7 Production of plates and cylinders and other image carriers

Site

Emissions fi
is based on{

Scope 3

om production of purchased,offset plates or gravure cylinders or other image carriers
he assumption that waste plates, cylinders and other image carriers are recycled.

D.8 Tran

port of finished'\product

Prodgluct Scope 3

Emissions ffom transport of the finished product to the first point of delivery of the primary cust
should be included ifithe calculation. Further transport (to point of sale or end-users) is to be accoy

by customers, sueh'as publishers. Production of the combusted fuels are described in D.14.

This

bmer
nted

D.9 Transport of raw materials

Product Scope 3

Emissions from transportof substrates from the production of the material to the printer should be included.

Transportation of other raw materials e.g. chemicals, printing plates and packaging materials can

normally be

left out due to low relevance. Production of the combusted fuels is described in D.14.

D.10 Company owned or leased vehicles

Site

32

Scope 1
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