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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
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5k of technical committees is to prepare International Standards. Draft International Stan
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Introduction

The increased awareness of the importance of environmental protection, and the possible impacts associated
with products 1), both manufactured and consumed, has increased interest in the development of methods to
better understand and address these impacts. One of the techniques being developed for this purpose is life
cycle assessment (LCA).

LCA fan assist in

— identifying opportunities to improve the environmental performance of products at various points in their
l|fe cycle,

— ipforming decision-makers in industry, government or non-government organizations (e.g. fof the purpose
of strategic planning, priority setting, product or process design or redesign);

— the selection of relevant indicators of environmental performance, ‘including measurement techniques,
and

— narketing (e.g. implementing an ecolabelling scheme, making an environmental claim, or producing an
nvironmental product declaration).

For practitioners of LCA, 1ISO 14044 details the requirements' for conducting an LCA.
LCA jddresses the environmental aspects and potential environmental impacts 2) (e.g. use of rgsources and
the environmental consequences of releases) throughout a product's life cycle from raw materigl acquisition
through production, use, end-of-life treatment,récycling and final disposal (i.e. cradle-to-grave).
Therg¢ are four phases in an LCA study:

a) e goal and scope definition phase,

b) e inventory analysis phase,

c) e impact assessmeént phase, and

d) e interpretation phase.

The gcope, including the system boundary and level of detail, of an LCA depends on the subject and the

intengled usé.of the study. The depth and the breadth of LCA can differ considerably depending gn the goal of
a particular{LCA.

The [ife cycle inveniory analysiS phase (LCI phase) IS the second phase of LCA. It 1S an inventory of
input/output data with regard to the system being studied. It involves collection of the data necessary to meet
the goals of the defined study

The life cycle impact assessment phase (LCIA) is the third phase of the LCA. The purpose of LCIA is to
provide additional information to help assess a product system’s LCI results so as to better understand their
environmental significance.

1) In this International Standard, the term “product” includes services.

2) The “potential environmental impacts” are relative expressions, as they are related to the functional unit of a product
system.

© I1SO 2006 — All rights reserved \4
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Life cycle interpretation is the final phase of the LCA procedure, in which the results of an LCI or an LCIA, or
both, are summarized and discussed as a basis for conclusions, recommendations and decision-making in
accordance with the goal and scope definition.

There are cases where the goal of an LCA can be satisfied by performing only an inventory analysis and an
interpretation. This is usually referred to as an LCI study.

This International Standard covers two types of studies: life cycle assessment studies (LCA studies) and life
cycle inventory studies (LCI studies). LCI studies are similar to LCA studies but exclude the LCIA phase. LCI
studies are not to be confused with the LCI phase of an LCA study.

Generally, the— i v : o rraeh—more
comprehensive decision process. Comparing the results of different LCA or LCI studies is only possiblelif the
assumptions|{and context of each study are equivalent. Therefore this International Standard contains’sgveral
requirementg and recommendations to ensure transparency on these issues.

LCA is ong of several environmental management techniques (e.g. risk assessment, environmental
performance|evaluation, environmental auditing, and environmental impact assessment)and might not Qe the
most appropriate technique to use in all situations. LCA typically does not address'the economic or $ocial
aspects of a|product, but the life cycle approach and methodologies described in, this International Stapdard
can be appligd to these other aspects.

This Internatjonal Standard, like other International Standards, is not intended to be used to create non-tariff
trade barriersg or to increase or change an organization's legal obligationst

Vi © I1SO 2006 — All rights reserved
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Environmental management — Life cycle assessment —
Principles and framework

1 cope
This |nternational Standard describes the principles and framework for life cycle assessmént(LCA\) including
a) e goal and scope definition of the LCA,

b) e life cycle inventory analysis (LCI) phase,

c) e life cycle impact assessment (LCIA) phase,

d) e life cycle interpretation phase,

e) porting and critical review of the LCA,

f)  Imitations of the LCA,

g) relationship between the LCA phases, and

h) ¢onditions for use of value choices and optional elements.
This [nternational Standard covers life cycle.assessment (LCA) studies and life cycle inventory (LLI) studies. It
does|not describe the LCA technique in_detail, nor does it specify methodologies for the individyal phases of

the LCA.

The intended application of LEA-or LCI results is considered during the goal and scope definjition, but the
appli¢ation itself is outside the sCope of this International Standard.

This [International Standard is not intended for contractual or regulatory purposes or regjstration and
certiflcation.

2 ormative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition ciied applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

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

3 Terms and definitions

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

© I1SO 2006 — All rights reserved 1
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3.1
life cycle

2006(E)

consecutive and interlinked stages of a product system, from raw material acquisition or generation from
natural resources to final disposal

3.2

life cycle assessment

LCA

compilation and evaluation of the inputs, outputs and the potential environmental impacts of a product system
throughout its life cycle

3.3
life cycle iny
LCI
phase of life
throughout it

3.4

life cycle im
LCIA

phase of life
potential env

3.5

life cycle interpretation

phase of life
or both, arg
recommenda

3.6

comparativ
environment
performs the

3.7
transparenc
open, compr

3.8

environmen
element of a

[ISO 14001:

3.9
product

fentory analysis

cycle assessment involving the compilation and quantification of inputs and outputs.for a pr|
5 life cycle

pact assessment

cycle assessment aimed at understanding and evaluating the magnitude and significance
ronmental impacts for a product system throughout the life cycle-of'the product

cycle assessment in which the findings of either the inventory analysis or the impact assess
evaluated in relation to the defined goal and.scope in order to reach conclusions
tions

assertion
| claim regarding the superiority or equivalence of one product versus a competing produd
same function

y
bhensive and understandable’presentation of information

tal aspect
N organization's(activities, products or services that can interact with the environment

P004, definition 3.6]

bduct

bf the

ment,
and

t that

safvice

any goods of

NOTE 1

software

processe

The product can be categorized as follows:

services (e.g. transport);

(e.g. computer program, dictionary);

hardware (e.g. engine mechanical part);

d materials (e.g. lubricant).

© 1SO 2006 — All rights re
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NOTE 2  Services have tangible and intangible elements. Provision of a service can involve, for example,

and their amount is a continuous characteristic.

NOTH 3  Adapted from ISO 14021:1999 and ISO 9000:2005.

3.10

co-product
any df two or more products coming from the same unit process or product'system

3.11

process
set of interrelated or interacting activities that transforms inputs.into outputs

[ISO

3.12

elementary flow
matefial or energy entering the system being-studied that has been drawn from the environ

prev

the epvironment without subsequent human transformation

3.13

energy flow
input|to or output from a unit process or product system, quantified in energy units

NOTE
energly output.

3.14

feedstock energy

heat

exprgssed in terms of higher heating value or lower heating value

an activity performed on a customer-supplied tangible product (e.g. automobile to be repaired);

an activity performed on a customer-supplied intangible product (e.g. the income statement needed to
return);

the delivery of an intangible product (e.g. the delivery of information in the context of knowledge transm

the creation of ambience for the customer (e.g. in hotels and restaurants).

0000:2005, definition 3.4.1 (without notes)]

ipus human transformation, or material or energy leaving the system being studied that is

of combustion of a raw material input that is not used as an energy source to a pro

the following:

prepare a tax

ission);

ansactions or

erally tangible

ment without
released into

Energy flow that.is an input can be called an energy input; energy flow that is an output cap be called an

Juct system,

NOTE Care is necessary to ensure that the energy content of raw materials is not counted twice.

3.15

raw material

primary or secondary material that is used to produce a product

NOTE Secondary material includes recycled material.

3.16

ancillary input

material input that is used by the unit process producing the product, but which does not constitute part of the
product

© I1SO 2006 — All rights reserved
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3.17
allocation

2006(E)

partitioning the input or output flows of a process or a product system between the product system under
study and one or more other product systems

3.18

cut-off criteria
specification of the amount of material or energy flow or the level of environmental significance associated
with unit processes or product system to be excluded from a study

3.19
data quality

characteristidg

3.20
functional u

quantified pe

3.21

input
product, mat
NOTE

3.22

intermediate flow

product, mat

3.23

intermediaté product

output from g unit process that is input to other unit processes that require further transformation with
system

3.24

life cycle inyentory analysis result

LCI result

outcome of fa life cycle inventory analysis that catalogues the flows crossing the system boundary

provides the

3.25

output
product, mat
NOTE Pr

3.26

process energy

Prog

s of data that relate to their ability to satisfy stated requirements
hit

rformance of a product system for use as a reference unit

brial or energy flow that enters a unit process

ucts and materials include raw materials, intermediate products and €osproducts.

erial or energy flow occurring between unit processes.6f the product system being studied

starting point for life cyele impact assessment

brial or energy/flow that leaves a unit process

oducts and'materials include raw materials, intermediate products, co-products and releases.

n the

and

energy input required for operating the process or equipment within a unit process, excluding energy inputs for
production and delivery of the energy itself

3.27

product flow
products entering from or leaving to another product system

3.28
product sys

tem

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

© I1SO 2006 — All rights reserved
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refer
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ence flow

measure of the outputs from processes in a given product system required to fulfil the function expressed by
the functional unit

3.30

releases
emissions to air and discharges to water and soil

3.31
sens

itivity analysis

for +'Iw-\

$in th ffocta ~Ff th mada r ralin mathaod nd
T T CtS TG T < <

data on the

S St Atin e~~~ AL Ao actl
y OatrCPTrottUurco 1o C ottt

a-choicac aAns
Ot C— o cCo—TTaGt—TCcga

outcgme of a study

3.32

system boundary

set of criteria specifying which unit processes are part of a product system
NOTE The term "system boundary" is not used in this International Standard in relation to LCIA.
3.33

uncefrtainty analysis
systgmatic procedure to quantify the uncertainty introduced in the resilts of a life cycle inventory
to thg cumulative effects of model imprecision, input uncertainty atd ‘data variability

NOTH Either ranges or probability distributions are used to detérmine uncertainty in the results.

3.34

unit process

smallest element considered in the life cycle inventory analysis for which input and output data ar
3.35

wastp

subs{ances or objects which the holder intends or is required to dispose of

NOTE This definition is taken from-the Basel Convention on the Control of Transboundary Movements

Wastes and Their Disposal (22 March 1989), but is not confined in this International Standard to hazardous

3.36

attrib
givin

3.37

te or aspect of\patural environment, human health, or resources, identifying an environ
cause for cancern

cate}ory endpoint

characterization factor

facto

 dérived from a characterization model which is applied to convert an assigned life cy

analysis due

b quantified

of Hazardous
vaste.

mental issue

Cle inventory

analysiSresult to the common unit of the category indicator

NOTE The common unit allows calculation of the category indicator result.

3.38

environmental mechanism
system of physical, chemical and biological processes for a given impact category, linking the life cycle
inventory analysis results to category indicators and to category endpoints

3.39

impact category
class representing environmental issues of concern to which life cycle inventory analysis results may be
assigned

©I1SO

2006 — All rights reserved
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3.40

2006(E)

impact category indicator
quantifiable representation of an impact category

NOTE

3.4

completeness check
process of verifying whether information from the phases of a life cycle assessment is sufficient for reaching
conclusions in accordance with the goal and scope definition

3.42

The shorter expression "category indicator" is used in this International Standard for improved readability.

consistency| check
process of verifying that the assumptions, methods and data are consistently applied throughout the-stud
are in accordance with the goal and scope definition performed before conclusions are reached

3.43
sensitivity

eck

process of Verifying that the information obtained from a sensitivity analysis is relevant for reachin

conclusions

3.44
evaluation
element with
assessment

NOTE E
may be requir

3.45
critical revi
process int

NOTE 1
NOTE 2
3.46

interested p
individual or

the results of

TH

TH

nd for giving recommendations

n the life cycle interpretation phase intended to establish confidénce in the results of the life

aluation includes completeness check, sensitivity check, censistency check, and any other validatio
bd according to the goal and scope definition of the study

w
eﬂ\ded to ensure consistency between a life*cycle assessment and the principles and requirer
of the Interna

tional Standards on life cycle assessment

e principles are described in this International Standard (see 4.1).
e requirements are described'in ISO 14044.

arty

group concerned With or affected by the environmental performance of a product system,
the life cycle/assessment

4 General description of life cycle assessment (LCA)

41

411

Princi

y and

y the

cycle

h that

nents

or by

plesof LCA

General

These principles are fundamental and should be used as guidance for decisions relating to both the planning
and the conducting of an LCA.

4.1.2 Life cycle perspective

LCA considers the entire life cycle of a product, from raw material extraction and acquisition, through energy
and material production and manufacturing, to use and end of life treatment and final disposal. Through such

© I1SO 2006 — All rights reserved
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a systematic overview and perspective, the shifting of a potential environmental burden between life cycle
stages or individual processes can be identified and possibly avoided.

413

Environmental focus

LCA addresses the environmental aspects and impacts of a product system. Economic and social aspects
and impacts are, typically, outside the scope of the LCA. Other tools may be combined with LCA for more
extensive assessments.

fines what is

4.1.4 Relative approach and functional unit
LCA js—a—relativeapproach—which-isstructured-around-afunctional unitThisfunctional unit d
beind studied. All subsequent analyses are then relative to that functional unit, as all inputs and-(

LCI gnd consequently the LCIA profile are related to the functional unit.

4.1.5
LCA

apprq
and t

4.1.6

Due
order

4.1.7

LCA
all at
and 4

4.1.8

Decig
apprq

referfed to. If neither a scientific) basis exists nor a justification based on other scientific af

interr]

4.2

4.21
Thes

— 1

Iterative approach

s an iterative technique. The individual phases of an LCA use results of the ‘other phases.
ach within and between the phases contributes to the comprehensiveness and consistency
he reported results.

Transparency

o the inherent complexity in LCA, transparency is an impaftant guiding principle in execu
to ensure a proper interpretation of the results.

Comprehensiveness
considers all attributes or aspects of natural environment, human health and resources. B

ributes and aspects within one study in a cross‘media perspective, potential trade-offs can
ssessed.

Priority of scientific approach

ions within an LCA are preferably based on natural science. If this is not possible, ot
aches (e.g. from social and.economic sciences) may be used or international convent

ational conventions is possible, then, as appropriate, decisions may be based on value choi

Phases of an LCA

LCA studies-comprise four phases. The relationship between the phases is illustrated
b are

he goal.and scope definition,

utputs in the

The iterative
of the study

ing LCAs, in

considering
be identified

her scientific
ons may be
proaches or
Ces.

in Figure 1.

inventory analysis,

— impact assessment, and

— interpretation.

4.2.2

—  t

LCI studies comprise three phases:

he goal and scope definition,

— inventory analysis, and

©I1SO
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4.2.3 LCA results may be useful inputs to a variety of decision-making processes. Direct applications of the
results of LCA or LCI studies, i.e. the applications intended in the goal and scope definition of the LCA or LCI
study, are depicted in Figure 1. More information on application areas for LCA can be found in Annex A.

4.3 Key features of an-LCA

The following list summarizes some of the key features of the LCA methodology:

a)

b)

c)

d)

f)

f Life cycle assessment framework \

N /

)

Goél'and scope
definition

-

Direct applications:

- Product development

and improvement
- Strategic\plannin
g\é:?;girsy Interpretation - PublicgpoIFi)cy mak%ng
~ - Matketing
2)Other

D

Impact
agsessment

I NG

Figure 1 — Stages of an LCA

LCA asgesses; in a systematic way, the environmental aspects and impacts of product systems, from raw
material|lacquisition to final disposal, in accordance with the stated goal and scope;

the relative nature of LCA is due to the functional unit feature of the methodology;

the depth of detail and time frame of an LCA may vary to a large extent, depending on the goal and scope
definition;

provisions are made, depending on the intended application of the LCA, to respect confidentiality and
proprietary matters;

LCA methodology is open to the inclusion of new scientific findings and improvements in the state-of-the-
art of the technique;

specific requirements are applied to LCA that are intended to be used in comparative assertions intended
to be disclosed to the public;

© I1SO 2006 — All rights reserved
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g) there is no single method for conducting LCA. Organizations have the flexibility to implement LCA as
established in this International Standard, in accordance with the intended application and the
requirements of the organization;

h) LCA is different from many other techniques (such as environmental performance evaluation,
environmental impact assessment and risk assessment) as it is a relative approach based on a functional
unit; LCA may, however, use information gathered by these other techniques;

i) LCA addresses potential environmental impacts; LCA does not predict absolute or precise environmental
impacts due to
— the relative expression of potential environmental impacts to a reference unit,

+ the integration of environmental data over space and time,
+ the inherent uncertainty in modelling of environmental impacts, and
+ the fact that some possible environmental impacts are clearly future impacts;

j)  the LCIA phase, in conjunction with other LCA phases, provides (a)system-wide pegrspective of
g¢nvironmental and resource issues for one or more product system(s);

k) LCIA assigns LCI results to impact categories; for each impact category, a life cycle impact category
indicator is selected and the category indicator result (indicator result) is calculated; the|collection of
indicator results (LCIA results) or the LCIA profile providés ihformation on the environnpental issues

ssociated with the inputs and outputs of the product system;

) ere is no scientific basis for reducing LCA results_to7a single overall score or number, sirlce weighting

quires value choices;

m) llfe cycle interpretation uses a systematic procedure to identify, qualify, check, evaluate angl present the
¢onclusions based on the findings of an LCA, in order to meet the requirements of the gpplication as
described in the goal and scope of the study;

n) lffe cycle interpretation uses an iterative procedure both within the interpretation phase and With the other
phases of an LCA;

o) lffe cycle interpretation mak€és provisions for links between LCA and other techniques for gnvironmental
management by emphasizing the strengths and limits of an LCA in relation to its goal and scppe definition.

4.4 | General concepts’of product systems

LCA models the lifeycycle of a product as its product system, which performs one or more defined| functions.

The essentialproperty of a product system is characterized by its function and cannot be defihed solely in

termg of the<final products. Figure 2 shows an example of a product system.

Produict.systems are subdivided into a set of unit processes (see Figure 3). Unit processes are |inked to one

another-by-flews—of-intermediate products—andforwastefortreatment—to—otherproduetsystem's by product

ISO 14040:2006(E)

flows, and to the environment by elementary flows.

Dividing a product system into its component unit processes facilitates identification of the inputs and outputs
of the product system. In many cases, some of the inputs are used as a component of the output product,
while others (ancillary inputs) are used within a unit process but are not part of the output product. A unit
process also generates other outputs (elementary flows and/or products) as a result of its activities. The level
of modelling detail that is required to satisfy the goal of the study determines the boundary of a unit process.

The elementary flows include the use of resources and releases to air, water and land associated with the
system. Interpretations may be drawn from these data, depending on the goal and scope of the LCA. These

data

are the LClI results and constitute the input for LCIA.
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EXAMPLES
Elementary flows entering the unit process: crude oil from the ground and solar radiation.
Elementary flows leaving the unit process: emissions to air, discharges to water or soil and radiation.
Intermediate product flows: basic materials and subassemblies.
Product flows entering or leaving the system: recycled materials and components for reuse.
System environment System boundary
=
Raw material
Other acquisition
syistems
Transport |—» <
Product |~ . Elementaty
flow ) flows
Production
Elementarny Energy
EEEE—— —
flows supply Use
Recycling/ Product Other
ycling [ flow systems
Reuse
Waste
treatment
Figure 2 — Example of a product system for LCA
Input flows —» Unit process —— Output flows
Intermediate flows

Input flows —» Unit process ——» Output flows

Intermediate flows

Input flows —» Unit process ——» Output flows

Figure 3 — Example of a set of unit processes within a product system
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5

5.1

ISO 14040:2006(E)

Methodological framework

General requirements

When performing an LCA, the requirements of ISO 14044 shall apply.

5.2 Goal and scope definition

5.21 General

5.2.111 The goat of an LCAStates

— the intended application,

— the reasons for carrying out the study,

— the intended audience, i.e. to whom the results of the study are intended to.be*communicatec

— Whether the results are intended to be used in comparative assertions-intended to be dis
ublic.

The $cope should be sufficiently well defined to ensure that the~breadth, depth and detail of t

compatible and sufficient to address the stated goal.

5.2.1|2 The scope includes the following items:

the product system to be studied;

the functions of the product system or, in the,case of comparative studies, the systems;
the functional unit;

the system boundary;

allocation procedures;

impact categories selected and methodology of impact assessment, and subsequent interp
Used;

data requirements;
assumptions;

lImitations;

, and

Closed to the

he study are

etation to be

initial data quality requirements;
type of critical review, if any;

type and format of the report required for the study.

LCA is an iterative technique, and as data and information are collected, various aspects of the scope may
require modification in order to meet the original goal of the study.

© I1SO 2006 — All rights reserved
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5.2.2 Function, functional unit and reference flows

A system may have a number of possible functions and the one(s) selected for a study depend(s) on the goal

and scope of the LCA.

The functional unit defines the quantification of the identified functions (performance characteristics) of the
product. The primary purpose of a functional unit is to provide a reference to which the inputs and outputs are
related. This reference is necessary to ensure comparability of LCA results. Comparability of LCA results is
particularly critical when different systems are being assessed, to ensure that such comparisons are made on

a common basis.

5.2.3 Systém boundary

LCA is condiicted by defining product systems as models that describe the‘key elements of physical sys
The system poundary defines the unit processes to be included in the system. Ideally, the product sy
should be medelled in such a manner that inputs and outputs at its beundary are elementary flows. How
resources nged not be expended on the quantification of such inputs and outputs that will not signifi
change the gverall conclusions of the study.

The choice df elements of the physical system to be modelléd depends on the goal and scope definition
study, its intended application and audience, the assumptions made, data and cost constraints, and @
criteria. The[models used should be described andxthe assumptions underlying those choices shou
identified. The cut-off criteria used within a study should be clearly understood and described.

The criteria ysed in setting the system boundary-are important for the degree of confidence in the result
study and the possibility of reaching its goal

When setting the system boundary, seéveral life cycle stages, unit processes and flows should be take
consideration, for example, the following:

— acquisitipn of raw materials;
— inputs apd outputs inthe 'main manufacturing/processing sequence;
— distribution/transportation;

— productipn-and use of fuels, electricity and heat;

ction,

ected
each

s and
to the

ems.
stem
ever,
antly

Df the
ut-off
d be

5 of a

N into

— use and maintenance of products;

— disposal of process wastes and products;

— recovery of used products (including reuse, recycling and energy recovery);
— manufacture of ancillary materials;

— manufacture, maintenance and decommissioning of capital equipment;

— additional operations, such as lighting and heating.

In many instances, the initially defined system boundary defined will subsequently need to be refined.
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5.2.4 Data quality requirements
Data quality requirements specify in general terms the characteristics of the data needed for the study.

Descriptions of data quality are important to understand the reliability of the study results and properly
interpret the outcome of the study.

5.3 Life cycle inventory analysis (LCl)

5.3.1 General

Inventory analysis involves data collection and calculation procedures to quantify relevant inpgt§ and outputs
of a product system.

The process of conducting an inventory analysis is iterative. As data are collected and\more is Igarned about
the system, new data requirements or limitations may be identified that require a change in the data collection

procadures so that the goals of the study will still be met. Sometimes, issues may:be identified that require
revisions to the goal or scope of the study.

5.3.2| Data collection
Datafor each unit process within the systems boundary can be classified under major headings, ihcluding
— ¢nergy inputs, raw material inputs, ancillary inputs, other physical inputs,
— products, co-products and waste,

— emissions to air, discharges to water and soil, and

— ¢ther environmental aspects.

Data| collection can be a resource-intensive process. Practical constraints on data collection should be
considered in the scope and documented‘in the study report.

5.3.3| Data calculation

Folloying the data collectioh, calculation procedures, including
— Yalidation of data-cellected,

— the relating.of data to unit processes, and

— the relating of data to the reference flow of the functional unit,

are needed-{o gnnnrnfn the results of the in\/nnfnry of the defined system for eachunit process and for the

defined functional unit of the product system that is to be modelled.
The calculation of energy flows should take into account the different fuels and electricity sources used, the

efficiency of conversion and distribution of energy flow, as well as the inputs and outputs associated with the
generation and use of that energy flow.

5.3.4 Allocation of flows and releases
Few industrial processes yield a single output or are based on a linearity of raw material inputs and outputs. In

fact, most industrial processes yield more than one product, and they recycle intermediate or discarded
products as raw materials.
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Consideration should be given to the need for allocation procedures when dealing with systems involving

multiple prod

ucts and recycling systems.

5.4 Life cycle impact assessment (LCIA)

5.41

General

The impact assessment phase of LCA is aimed at evaluating the significance of potential environmental
impacts using the LCI results. In general, this process involves associating inventory data with specific
environmental impact categories and category indicators, thereby attempting to understand these impacts.

The LCIA ph

ase also provides information for the life cycle interpretation phase.

The impact g
determine if
indicates tha

Issues such

ssessment may include the iterative process of reviewing the goal and scope of the LCA stU
the objectives of the study have been met, or to modify the goal and scope if theassess
they cannot be achieved.

Bs choice, modelling and evaluation of impact categories can introduce subjectivity into the

phase. Ther
described a

fore, transparency is critical to the impact assessment to ensure that assumptions are ¢
reported.

5.4.2 Elements of LCIA

The element
NOTE Fd

Separation o

5 of the LCIA phase are illustrated in Figure 4.

rther explanation of LCIA terminology can be found in ISO 14044.

f the LCIA phase into different elements is helpful and necessary for several reasons, as foll
IA element is distinct and can be clearly defined;

and scope definition phase of an LCA canconsider each LCIA element separately;

assessment of the LCIA methods, assumptions and other decisions can be conducted for
ment;

pbcedures, assumptions and-other operations within each element can be made transpare

critical r¢view and reporting;

made transparent for critical review and reporting.

jetail, choieg of impacts evaluated and methodologies used depend on the goal and scope

dy to
ment

LCIA
early

DWS!:

each

nt for

of values and subjectivity (hereafter referred to as value-choices), within each element, can be

pf the

a) each LC
b) the goal
c) a quality
LCIA eld
d) LCIA pr
e) the use
The level of
study.
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LIFE CYCLE IMPACT ASSESSMENT

Mandatory elements

SR

Selection of impact categories, category indicators and characterization models

1 |

Assignment of LCI results (classification)

-~

Calculation of category indicator results (characterization)

~
)
)
)
J

=

Category indicator results, LCIA results (LCIA prefile)

-

Optional elements

Calculation of the magnitude ‘ef\Category indicator results
relative to reference information (normalization)

Grouping

Weighting

~

J

5.4.3

Figure 4 — Elements of the LCIA phase

Limitations of LCIA

The LCIA addresses-only the environmental issues that are specified in the goal and scope. Therefore, LCIA

is not

LCIA|cannot-always demonstrate significant differences between impact categories and the relz

a complete\@ssessment of all environmental issues of the product system under study.

results of alternative product systems. This may be due to

ted indicator

— limited development of the characterization models, sensitivity analysis and uncertainty analysis for the
LCIA phase,

— limitations of the LCI phase, such as setting the system boundary, that do not encompass all possible unit
processes for a product system or do not include all inputs and outputs of every unit process, since there
are cut-offs and data gaps,

— limitations of the LCI phase, such as inadequate LCI data quality which may, for instance, be caused by
uncertainties or differences in allocation and aggregation procedures, and

— limitations in the collection of inventory data appropriate and representative for each impact category.
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The lack of spatial and temporal dimensions in the LCI results introduces uncertainty in the LCIA results. The
uncertainty varies with the spatial and temporal characteristics of each impact category.

There are no generally accepted methodologies for consistently and accurately associating inventory data
with specific potential environmental impacts. Models for impact categories are in different stages of
development.

5.5 Life cycle interpretation

Interpretation is the phase of LCA in which the findings from the inventory analysis and the impact
assessment are considered together or, in the case of LCI studies, the findings of the inventory analysis only.

The interpret
reach conclu

The interpre
indicate pote
exceeding of

The findings
consistent wi

Life cycle in
presentation

The interpret
well as the n

The findings

6 Repor

A reporting S

ation phase should deliver results that are consistent with the defined goal and scope and
5ions, explain limitations and provide recommendations.

ation should reflect the fact that the LCIA results are based on a relative approdch, that
htial environmental effects, and that they do not predict actual impacts on category.endpoint
thresholds or safety margins or risks.

of this interpretation may take the form of conclusions and recommendations to decision-ma
th the goal and scope of the study.

terpretation is also intended to provide a readily understandable, complete and cons|
of the results of an LCA, in accordance with the goal and scope definition of the study.

ation phase may involve the iterative process of reviewingyand revising the scope of the LG
bture and quality of the data collected in a way which is,consistent with the defined goal.

of the life cycle interpretation should reflect the results of the evaluation element.

ing

trategy is an integral part of an LCA: An effective report should address the different phag

the study undler consideration.

Report the re
data, methog

If the study €
the relat
a descri

the cate

sults and conclusions of the.LCA in an adequate form to the intended audience, addressin
s and assumptions applied’in the study, and the limitations thereof.

xtends to the LCIA phase and is reported to a third-party, the following issues should be rep
onship with the-LCl results;
ption of.the“data quality;

jory. endpoints to be protected;

vhich

they
5, the

kers,

stent

A, as

es of

g the

prted:

the selection of impact categories;
the characterization models;
the factors and environmental mechanisms;

the indicator results profile.

The relative nature of the LCIA results and their inadequacy to predict impacts on category endpoints should
also be addressed in the report. Include reference and description of value choices used in the LCIA phase of
the study in relation to characterization models, normalization, weighting, etc.
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