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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
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The United Nations Sustainable Development Goals (SDGs)[2] identify the need for transition toward
sustainable patterns of consumption and production. Life cycle assessment (LCA) can support this goal
with a quantitative approach to evaluating the environmental impacts of products from raw material
acquisition to end-of-life treatment (disposal, recycling, etc). It can help with the identification of
improvement potentials of measures to achieving SDGs and can compare alternative approaches on
product, company and country levels.
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A studies can help to identify ways of improving resource and energy efficiency, avoidingr
environment, and developing a circular economy. LCA can also help identify and evaluate
fween different environmental aspects and life cycle stages.

14040 and ISO 14044 are the generic environmental management standards for L
ndards provide principles, requirements and guidelines for the four phases of an LCA: goal
inition, life cycle inventory analysis, impact assessment and interpretation.

rmalization and weighting are optional elements of life cycle impact assessment (LCI
ments can support the interpretation of the assessed life cycle impact category indicat
0 known as the “LCIA profile”.

esently, LCA results are interpreted through a variety)of different methods and appy
sistent approach to the interpretation of LCA results can be helpful, especially consid
wth in LCA applications, such as:

LCA-based regulations, e.g. greenhouse gas reporting;
national programmes for LCA-based envir@nmental statements, e.g. environmental label

use of LCA to supportpublicand privatésector procurement, e.g.environmental product de]
(EPDs), footprint communication.

rough providing additional principles, requirements and guidelines applicable to norn
ighting and interpretation ofiL.CA results, this document:

improves the credibility;ef LCA results;
increases the useofLLCA results in decision-making related to environmental manageme
increases thenumber of LCA studies and applications;

improvesithe interpretation phase of LCA.

this way, this document aims to increase the contribution of LCA to advancing si
sumption and production patterns.

eleases to

trade-offs

CA. These
and scope

A). These
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thisdocurment, the fottowing verbat formsare used:
“shall” indicates a requirement;
“should” indicates a recommendation;
“may” indicates a permission;

“can” indicates a possibility or a capability.
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TECHNICAL SPECIFICATION ISO/TS 14074:2022(E)

Environmental management — Life cycle assessment —
Principles, requirements and guidelines for normalization,
weighting and interpretation

1 _Scope

Thiis document specifies principles, requirements and guidelines for normalization, weightitI\g and life
cy¢le interpretation, in addition to those given in ISO 14040 and ISO 14044.

The document is applicable to any life cycle assessment (LCA) and footprint quantification styidy.
In particular, this document addresses:

—| the use of normalization and its limitations;

—| the use of weighting and its limitations;

—| the selection or development of weighting factors;

—| the generation of single scores;

—| requirements that relate to documentation and reporting.
For the interpretation phase, it provides, in addition.to ISO 14044, procedures and guidance for:
—| performing completeness, sensitivity and.€onsistency checks;
—| addressing uncertainties and limitatign’s;

—| documenting conclusions and recormhmendations.

Thlis document does not specify the composition of panels for weighting nor does it spe¢ify multi-
criteria decision analysis.

Thiis document does not.intend to recommend or require a specific weighting approach or method or
any priority of one weighting approach or method over another as they are based on valye choices.
Organizations have-the flexibility to implement LCA in accordance with the intended appli¢ation and
th¢ requirements of the organization.

2 | Normative references

The following documents are referred to in the text in such a way that some or all of thejir content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 14040, Environmental management — Life cycle assessment — Principles and framework

ISO 14044, Environmental management — Life cycle assessment — Requirements and guidelines

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 14044 and the following apply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses:

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

©1S0 2022 - All rights reserved 1
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— IEC Electropedia: available at https://www.electropedia.org/

31

weighting

converting and possibly aggregating life cycle inventory results or indicator results across impact
categories using weighting factors (3.4) based on value choices (3.7)

Note 1 to entry: Weighting can result in an aggregated score or in multiple scores.

3.2

normalization
calculatioh of the magnitude of life cycle inventory results or indicator results relative to referefnce
informatipn

Note 1 to gntry: The reference information typically has the same unit as the indicator result, e.g.{CO2e, so fhe
normalized indicator result is reported without a unit, e.g. in per cent.

3.3
referencq information
quantitative data that serves as the basis for comparison

34
weighting factor
factor thaf expresses relative importance

Note 1 to eptry: The determination of weighting factors is based on value‘choice (3.7).

3.5

normalizption factor
number which an impact category indicator result\is’ multiplied to obtain a normalized imppct
category indicator result

Note 1 to eptry: The normalization factor is the inverse of the reference information (3.3).

3.6
reference system
system thpt serves as the basis for normalization (3.2)

3.7
value chdice
subjectivq decision based on@judgement of what is important

3.8
midpoint/indicator
category indicator,expressing an environmental impact occurring anywhere along the environmental
mechanism before.a’category endpoint is affected

Note 1 to gntr'ysDespite its name, “midpoint” is not intended to mean that the indicator is located in the (exqct)
middle of the-environmental mechanism.

4 Principles

For the purposes of this document, the principles of ISO 14040 shall apply.
5 General requirements and guidance

Normalization, weighting and interpretation of the results of LCA studies and footprint quantification
studies can support informed decision-making.

2 © IS0 2022 - All rights reserved
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When LCA results are expressed relative to a reference information, it can help in understanding and
communication LCA results.

EXAMPLE Some people find it easier to understand the magnitude of an indicator result related to human
toxicity if it is expressed relative to the relevant annual indicator results of an average citizen rather than in units
such as comparative toxic unit for human (CTUh).

Similarly, when comparing a range of options, it can be helpful to express results relative to a base case
or to a best- or worst-case scenario.

Weighting can help in understanding the relative importance of LCA results covering different impact
calegorles. [t can also support the comparison of one LCTA profile with another. However, trade-offs
cap occur between impact categories, life cycle stages, the geographic regions where envifonmental
impacts occur, and the different areas of concern. These trade-offs are not always evident|in results
obtained after normalization or weighting. Therefore, whenever normalization and weighting are used,
the results shall be reported in sufficient detail to allow understanding of the cemplexities and trade-
offs inherent in the LCA.

Enyironmental mechanisms have different spatial and temporal scales. Jn-addition, governinents and
intlerested parties from different countries and population groups ean have different vigws about
enyironmental priorities. Reference system and information used inth€ normalization and [data used
in veighting shall be chosen based on their regional and temporal zelevance and shall be dochmented.

Life cycle inventory results should be consulted iterativelyl when normalization, weighting and
intlerpretation is performed. When undertaking normalization, weighting and life cycle interjpretation,
the¢ requirements and guidelines of ISO 14044 shall applys with a special attention to the validation of
data, in accordance with ISO 14044:2006, 4.3.3.2.

Wagighting shall not be used in LCA studies intended'to be used in comparative assertions ifjtended to
be|disclosed to the public. However, weighting.is permitted for comparisons which are not intended
to pe used in comparative assertions intended“o be disclosed to the public. When publishing a single
scqre weighted result, full non-weighted indicator results shall be available to the public.

6 | Normalization

6.1 General

Nofrmalization transforms-an indicator result by dividing it by the indicator result for § selected
reference system.

Pofsible uses forqigrmalization include:
—| checking the plausibility of impact category indicator results;

—| assessment of the relative magnitude of impact category indicator results;

— | ‘@n intermediate step before weighting;

— assistance in the interpretation of results;
— assistance in communication of results.

Internal normalization describes the situation where the selected reference system is one of the options
under study, such as a base case or best-case scenario.

External normalization describes the situation where the selected reference system is external to the
product system under study. Examples can include indicator results for:

— anation or region in a specified time period;

— an average citizen living in a nation or region in a specified time period;

©1S0 2022 - All rights reserved 3
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— some other familiar reference, such as driving an average car a specified distance.

EXAMPLE A product is produced and consumed in Germany in 2017. The carbon footprint of the product
system was 129 kg CO,e. The total carbon footprint in Germany in 2017 was 8,7 t CO,e per citizen. The carbon
footprint of the product system can be normalized per citizen in Germany (129/8,700), resulting in a normalized
indicator result of 0,014 8 or 1,48 %.

Normalization shall apply the same reference system to all impact categories considered and all the
product systems under study. The choice of reference system shall be relevant to and consistent with
the goal and scope of the study.

No referefice system 1S unequivocally superior to anotner.

For a giveh impact category, the normalization factor and the impact category indicator result §hall gise
the same ¢haracterization factors.

Reference|systems used for normalization shall be documented and justified in the study report.

The uncertainty and completeness of the normalization factors should be documented when sych
informatign is available.

Potential pias introduced by inconsistent elementary flow coverage betweemthe system under stydy
and the rdference system shall be documented.

Where th¢ choice of reference system has implications for study results and conclusions, these shalllbe
described|in the study report.

When norjmalization is used as an intermediate step before weighting, the normalization factors sHall
be relevarnt for and consistent with the weighting factors applied (e.g. in terms of geographical region or
people concerned or involved).

Normalization results without weighting shall not bé\ised for comparisons across impact categorieg.

6.2 Limitations

Normalization results do not necessarily_point to priority environmental concerns. A normalized
indicator [result of higher value doeswnot necessarily represent an impact of higher environmental
concern.

EXAMPLE A product system can-make a large contribution to an impact category of smaller environmerjtal
concern, of a small contribution\te an impact category of larger environmental concern. Similarly, a product
system car) make a small global-eontribution to an environmental concern but a large contribution locally. This
later case draws attention e the role the choice of reference information can play on study conclusions.

A high normalized life-cycle impact category indicator result can be the consequence of one or moreg of
the followjing:

— high impact category indicator results of the product system under study;

— a bias introduced by inconsistent elementary flow coverage between the product system under
study and the normalization data.

The influence of the above aspects on the normalization results should be taken into consideration in
the interpretation of the results.

A change in reference system can change conclusions of the study.

Reflecting globalization of supply chains and products of a long lifetime, different processes of a
product system can occur in different regions and at different times. For such cases, the selection of

4 © IS0 2022 - All rights reserved
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the reference information can depend on many assumptions, which influences the resulting set of
normalized indicator results.

For some cases, reference information is difficult to determine and therefore not readily available in

lit

erature and in databases.

Normalization results without weighting cannot be used for interpretation of high or low environmental
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Weighting

1 General

cording to ISO 14044, weighting is an additional optional element in LCIA which allows ag

natural science can quantify.

e weighting method shall be consistent with goal and scope of the study.While LCA gives
fural science, the optional element “weighting” is based on value choices and reflects soc
eferences and attitudes towards environmental impacts. Values\are inherently subjectiy
ues of one person cannot scientifically be given more weightthan those of another pers
nce methods can be applied to survey these values from a population of interest.

[

ighting supports the practitioner in aggregating results(into a single score or into multi
assigning a weighting factor to each impact category-or inventory indicator. If weighti
developed as part of the study, the selected method and the procedure, including data 4
ermine the final weighting factors shall be documented. If the weighting factors are t3
sting literature, the source shall be referenced

ighting reflects a process of quantifying-the relative importance of environmental impsz
bn a set of criteria. In weighting, thexindicator results are multiplied by weighting fact
hntify the relative importance of thelimpact category. Weighting factors and their derivati
nsparent. Weighting shall be justified and documented in a transparent manner.

e selection and derivation ofiweighting factors shall be consistent with the scope of the
1 their characterization factors. The scope of each indicator and any limitations shall be
nsparently and considefedas part of the process of developing weightings.

AMPLE If noxmalization is for a certain country, it is not consistent if the weighting factorg
ional or globdllevel or for a different country.

ighting-cah help to aggregate the LCIA results into a reduced number of impact categ
gle seore. The development of a set of weighting factors that is transparently presented 4

e selection and derivation of weighting factors shall be consistent with normalization used.

gregation

Category indicators obtained from the LCIA modelling, beyond what characterization modlels based

priority to
ial values,
e and the
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ple scores
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iken from
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n shall be

indicators
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are at the
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itations are hlghllghted and dlscussed can help not only to lead to better decisions b
0 data witl
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t also to
) different

Weighting is not intended to conceal indicator results in LCA reports. All indicator results prior to and
after the weighting in the study shall be included in the LCA report. Life cycle inventory results shall
be accessible to the practitioner who performs weighting. Different weighting methods use different
criteria on which to convert and aggregate indicator results into one or more aggregated value(s).

The set of weighting factors shall be the same for all alternatives assessed in a study.
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7.2 Different approaches to weighting

7.2.1 General

A variety of different approaches is available to perform weighting in LCA. They include, but are not

limited to

— distance-to-target (DtT) weighting (see 7.2.2);

— panel-based weighting (see 7.2.3);

— monjbary valuation (see 7.2.4);

— aco

The choic
can be dd

represent
Even thou
justified i
4.1.8) and
722 D

The DtT 4

ination of approaches.

e of methods influences the results and any decisions taken based on these. Weighting fact

pIs

termined for a population of interest with the help of social science methods. Statistilcal
and social science methods can be used to evaluate the consistency, completeness, uncertai

htiveness and relevance of these values in a specific decision-making context.

gh the resulting weighting factors remain value choices, the method-to derive them shall
h accordance with the principle of the priority of the scientific approach (see ISO 14040:20
transparently documented.

stance-to-target weighting

pproach values the importance of indicators by applying weighting factors that depend

the distarlce between the existing impact level and a targetdevel. Weighting factors in the DtT appro3

can be ba
selected g
applied to

EXAMPLE
a specific

DtT weigh
interested

Targets of

— policy,

ed on a calculation which is performed on reference information developed for LCA for
eographical area based on policy goals and regulatory limits. DtT weighting factors can
indicator results, normalized indicator restilts and life cycle inventory results.

DtT weighting factor = (R; - R;1)/Ripiwhere R; is the total release or resource use of substance
egion, and R,y is the target release orrésource use for the same region.

ting factors may be based on,actual situations compared to goals set by governments or otl
parties that relate to the environment.

the DtT approach can be-based on:

goals and regulatory limits;

— maxigum threshold\based on scientific assessments;

— societ

al boundaries.

723 P

nel-based weighting
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The panel-based weighting approach values the relative importance ol the impact categories
applying weighting factors determined by a panel, which can involve the practitioner of the study, the
commissioner of the study and any other interested parties.

by

Panel members shall declare transparently their interests unless they were selected randomly. The
selection of members of the panel should be described.

If panel m

embers are randomly selected, the method for their selection should also be described.

A description of the panel shall be reported. The description of the panel and its setup should include
the following:

— the number of panel participants;

© IS0 2022 - All rights reserved
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a profile of the panel participants (e.g. gender, age, income, interests);
their education;

their expertise in the topic;

the regions they come from;

classification of their professional work;

how they were asked the questions and the time frame;

:2022(E)

the data processing;
concerns expressed by panel members.

e way in which weighting factors are generated shall be documented, including the bg

information provided to the panel.

If 4 panel survey is conducted as part of an LCA study, the following shallkbe-documented an

in

the study report:
the panel composition;
the survey design;
the way in which known bias are avoided or treated;

arange per weighting factor which reflects the differénces in values between the different
of the panel.

NOTE Further information on the use of panelgethods is provided in ISO 20252.

7.2.4 Monetary valuation

Th
en

Th

E monetary valuation approach\wvalues the importance of environmental impacts
yironmental aspects in monetary-terms.

associated weighting facters are proportional to the maximum utility the affected poj

préeépared to give up for a(reduction in adverse environmental impact or to accept compen
an|increase in adverse/environmental impact. The weighting factors may be expressed in
unjts that are purchasing-power corrected and may be equity weighted. The monetary V
be|obtained from fmarket prices, as revealed preferences or as stated preferences. Stated {
mdgthods are survey methods, similar to panel methods, but with panels that are representa
affected human‘population.

NOTE More guidance and requirements regarding monetary valuation is provided in ISO 14008.
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Weighting at different points along the environmental mechanism

Weighting may be applied at different points of the environmental mechanisms. As a result, weighting
can concern inventory indicators, midpoint indicators or damage indicators. A damage indicator is
a category indicator expressing an environmental impact at category end-point level whereby all
environmental impacts on the same kind of end point are expressed in the same unit.

7.4 Limitations in weighting

7.4.1 General

The main limitation of weighting results is that they often are context specific and not relevant in other
contexts. Methods that rely on preferences for abstract goods or features, e.g. environmental issues

©lI
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such as potentially disappeared fraction (PDF) of species, disability-adjusted life years (DALYs) or
comparative toxic unit (CTU), should be regularly updated to represent current views. It is difficult to
use them for product development and for other decisions with long-term consequences.

There is no universally valid weighting method. Values of different persons, cultures, organizations,
governments and countries vary and can change weighted results.

Weighting methods can lack consistency across impact categories as it can sometimes be difficult to
calculate weighting factors for all impact categories consistently.

7-4‘-2 U ICCI tdillty ill Wcis}ltills

Weighting factors are generated based on value choices. Value choices of people can chaunge/oyer
time. Whe¢n different panels are asked for their values, it needs to be borne in mind that the people
are influepced by their context, e.g. legislation or their experiences. Consequently, the weighing factprs
set can change significantly depending on the approach, how they were generated, the'time scale, the
region angl the set of indicators addressed. As a consequence, the weighted results differ and can hgve
a higher Ipvel of uncertainty. In addition, the methods for the determination of the sets of weightjng
factors cah be different and deliver different sets of weighting factors.

7.4.3 Potential shift of importance of impact between life cycle stages and environmental
impacts

Using different weighting factors can assign different levels of impodrtance to the impact categorjies
evaluated| for a product’s life cycle. As a result, aggregated weighted results can highlight different
life cycle gtages as the most important ones. The influence of Wweighting methods on the importancg of
different life cycle stages should be assessed.

7.4.4 Dijstance-to-target weighting

The time perspectives in DtT methods can give information about the stability of the weighting factor.
The targef value can be changed by legislation.-An ambitious target value does not need to be baged
solely on the high importance of the relevantimpact category; other reasons can also apply.

When thete are different relative distances to the targets for different impact categories, DtT weighting
will give different weights to the same 'damage (e.g. the same years of life lost, caused by the differgnt
impact categories).

7.4.5 Panel-based weighting

A limitatipn in panel-based weighting is that panels are not necessarily representative of the affected
human population.

7.4.6 Monetary valuation

The outcqnies from monetary valuation can vary according to the method used. Different weighting
methods should be used to assess and report the variation in outcome from different monetary
valuation methods. This can be included a sensitivity analysis.

The variability of market prices or marginal abatement costs indicate the level of reproducibility of
weighting factors. Monetary values can vary, for example, because there is a potential for markets to be
affected by regulations, inflation, state control and subsidies.

7.4.7 Weighting factors change over time

Weighting factors can vary over time. The stability of weighting factors over time should be considered.
If basic conditions for the setup of the weighting factors change (e.g. opinions, importance of
environmental impacts, targets or monetary values), the results of the weighted overall results can be
affected significantly.

8 © IS0 2022 - All rights reserved
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8 Documentation and reporting requirements for normalization and weighting

In LCA studies using normalization and weighting, the results with and without the application
of normalization and weighting shall be presented and discussed. If the LCA results are reported to
third parties, life cycle inventory and, if any, impact category indicator results obtained prior to any
normalization or weighting shall be made available together with the normalized or weighted results.

Discussion on weighting is important as there is not one generally accepted approach or method.
Different normalization and weighting approaches or methods have their relative strengths and
weaknesses and should be considered in the study design and discussed in the interpretation.

The documentation and report shall include the following elements:

—| A detailed description and the reasons for selecting the particular method (including‘its approach).
If a sufficiently detailed description of the normalization or weighting methedaised has already
been published, a reference to that publication may be sufficient.

—| The methodology of the normalization and weighting as applied in the LCA'study in question. This
should include enough intermediate steps and transparency so that the results are reproducible.

—| A discussion about the influence of each underlying normalizatioihrand weighting method on the
results. Using different weighting methods allows the variability in resultant outcomes td be tested
in a sensitivity analysis.

—| When panel-based, the composition of panel(s), the wayiw’'which the panel participants have been
selected, the procedure used when panel members interact, and full results of the pang¢l for each
normalization and weighting component.

— | Uncertainties in normalization and weighting:
For weighting, the selected approach to deliverdveighting factors and the variability shall be reported.

In yiew of the likelihood that variability cawoccur between the different weighting methods, the report
shall contain full justification for the use-of the weighting methods applied in the study.

Acfording to the goal and scope‘of the study, any inherent differences and their scale should be

explained.

9 | Interpretation of life cycle assessment results

9.1 General

Infferpretation;shall be done in accordance with ISO 14044. This document provides additiona] guidance
onfinterpretation in general, not limited to the normalization and weighting.

The results of an LCI or an LCIA, or both, shall be summarized, discussed and documented. C¢nclusions
anfl ‘’’ecommendations shall be included, in accordance with the defined goal and scope as 4 basis for
decision-maKking.

If the benefit of the function of the product under study is assessed, it shall be reported separately from
the LCA results of the product and shall not be aggregated with impacts associated with the function of
the product.

EXAMPLE1 There can be human health impacts (typically negative) associated with the production and
distribution of food (e.g. from the use of pesticides). There can also be human health impacts related to the
function of food. Such impacts can be positive (e.g. preventing malnutrition) or negative (e.g. contributing to
malnutrition). Food suitable for human consumption can also be wasted, used for feeding livestock, used for
bioenergy or in some other industrial process. Foods can also contribute to poor dietary patterns that contribute
to disease.

©1S0 2022 - All rights reserved 9


https://standardsiso.com/api/?name=e7b81f48feb20b9a27a17e047322617e

ISO/TS 14074:2022(E)

NOTE

EXAMPLE

The consumption of a given amount of food (e.g. 1 kg of wheat or 500 g of yoghurt) also has dietary
impacts, not analysed in LCA.

2

health benefits of electricity use are not deducted.

9.2 Identification of significant issues

When assessing the environmental impacts of electricity production and distribution, the human

Identification of significant issues is an indispensable tool to help draw conclusions from a study.
Several examples are given in ISO 14044:2006, B.2.1 to B.2.8.

NOTE

or dominance analysis, or by comparison with previously published studies.

The ident
significan
Methodol
of data so

The ident

weighting. It shall be determined and reported, which indicator results areZsignificant for the ovej
interpretdtion of the study. It should be determined and reported in which way the application|
different pormalization or weighting methods changes and influences these significant issues.

9.3 Completeness checks

Completefess check shall include, if applied, normalization factors and weighting factors (e.g. whetl

all norma

Mass and

and/or pogential errors. Comparison with similar studies is a useful approach to identify potential d

gaps.

9.4 Consistency checks

Consisten

normalizgtion factors and weighting factors (e.g. whether all normalization factors and weight
factors are consistently applied throughout the study and are in accordance with the goal and scd

definition
The consi
— consi
— consi

— consi

Significant issues can be identified, for example, by the use of hotspot analysis, contribution analy

ification of significant issues shall address the most significant life cycle stages, the m
[ processes and the most significant elementary flows for each impact category assess
gical choices (e.g. functional unit, geographical and technological scope, allocation, select
irces) with significant relevance for the result shall be addressed.

fication of significant issues shall include, if applied, the interpretation of normalization J

ization factors and weighting factors are availableand complete).

energy balances of input and output flowsshould be performed to check for completen

performed).
stency check should cover:
btency between goal and scope and the intended application;

btency-mlrse of terms and definitions;

DSt
ed.
on

nd
all
of

ner

ESS
ata

cy checks shall be done .n\accordance with ISO 14044 and shall include, if applied,

ng
pe

stency in defining the functional unit and reference flows;

— consistency in selection of impact categories and LCIA methods;

— consistency in system boundaries;

— consistency in choice of reference systems;

— consistency in choice of data;

— consistency in aggregation levels;

— consistency in calculation procedures;

— consistency in value choices;
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