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JAPANESE INDUSTRIAL STANDARD JIS Q 14041: 1999

Environmental management — Life
cycle assessment — Goal and scope definition
and inventory analysis

0 Introduction

0.1 This Japanese Industrial Standard has been prepared based on the first edition of ISO 14041 Environmental
management — Life cycle assessmenl — Goal and scope definition and inventory analysis published in 1998
without modifying the technical contents.

0.2 This Standard deals with two phases of Life Cycle Assessment (LCA), goal and scope definiion and Life
Cycle Inventory analysis (LCl), as defined in JIS Q 14040.

The goal and scope definition phase is important because it determines why an LCA is being conducted (including
the intlended use of the results) and describes the system to be studied and the data categories 1o be studied. The
purpose, scope angd intended use of the study will influence the direction and depth of the study, addressing issves
such as the geographic extent and lime horizon of the study and the qualily of data which will be necessary.

The LCl involves the collection of the data necessary 10 meet the goals of the defined study. It is esseniially an
inventory of inpuVoulput data with respect to the system being studied.

In the interpretation phase of LCI (see clause 7 of this Standard), the dala are evaluated in light of the
goal and scope, the collection of additional data, or both. The interpretation phase also typically results in an
improved understanding of the data for reporting purposes. Since LCl is a collection and analysis of input/output
data and not an assessment of the environmental impacts associated with those data, \he interpretation of LCI
results alone cannot be the basis for reaching conclusions about relative environmental impacts.

This Standard may be used to:
—— assist organizations In obtaining a systematic view of interconnected product systems;

— {ormulale the goat and scope of the study, define and model the systems to be analysed, collect the data and
report the results of an LCI,

— establish a baseline of environmenlal performance for a-given product!) system by quantifying the use of
energy flows and raw materials and emissions to air, water and land (environmental input and output data)
associated with that system both for the whole system but also broken down by unit process;

— identify those unit processes within a product system where the greatest use of energy flows, raw maierials and
emissions occur with a view 10 making targeted improvements;

—-  provide data for subsequent use 1o help define ecolabelling criteria;

— help to set policy oplions, e.g. conceming procurement.

This list is not exclusive, although it does summarize the prmary reasons why LC1 studies are carried out.
Complementary standards JIS Q 14042 and JIS Q 14043 concerning further phases of LCA are under preparation

(see Bibliography). A Tethnical Report providing examples of practice in carrying out an LCl as a means of satislying
certain provisions of 1SO 14041 is also under preparation.-

1) In this Standard, the tenm “product” used alone is synonymous to "product or service".
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1 Scope

This Standard in addition to JIS Q 14040 specifies the requirements and the procedures necessary for the
compilation and preparation of the definition of goal and scope for a Life Cycle Assessment (LCA), and for
performing, interpreting and reporting a Lite Cycle Inventory analysis (LCI).

2 Normative reference

The tollowing normative document contains provisions which, through reference in this lext, constitute provisions
of this Standard. For dated references, subsequent amendments to, or revisions of, this publication do not apply.
However, parties to agreements based on this Standard are encouraged lo.investigate the possibility of applying
the most recent edition of the normative document indicated below. Members of 1ISO and IEC maintain registers
of currently valid International Standards.

JIS Q 14040:1997, Environmental management — Life cycle assessment — Principles and framework.

3 Temms and definitions

For the purposes of this Standard, the temms and definitions given in JIS Q 14040 and the following apply.

3.1
ancillary input

material input that is tsed by the unit process producing the product, but does not constitute a pari of the product
EXAMPLE A catalyst,

3.2
coproduct

any of two or more products from the same unit process

33
data quality
characteristic of data that bears on their ability to satisly stated-requirements

.34
energy flow
input to or output from a unit process or product system, quantified in energy units

NOTE Energy flow that is input may be called energy input; energy Hlow that is output may be called energy outpul.
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3.5
feedstock energy

heat ot combustion of raw material inputs, which are nol used as an energy source, to a product system
NOTE It is expressed in terms of higher heating value or lower heating value.

3.6
final product
product which reguires no additional transformation prior to its use

3.7
fugitive emission
unconirolied emission to air, water or land

EXAMPLE Material released from a pipeline coupling.

3.8
intermediate product

input to or output from a unit process which requires further ransformation

3.9

process energy

energy input required for a unit process 1o operate the process or equipment within the process excluding enstgy
inputs for production and delivery of this energy

3.10

reference flow

measure of the needed outputs from processes in a given product sysiem required to fulfill the function expressed
by the functional unit

3.1

sensitivity analysis

systematic procedure for estimating the effects on the outcome of a study of the chosen methods and data

3.12

uncenainty analysis

systematic procedurs to ascertain and quantify the uncertainty imtroduced into the resulls of a life cycle inventory
analysis due to the cumulative effects of input uncertainty and data variability

NOTE Either ranges or probability distributions are used lo determine the uncertainty in the results.

4 LCI components

4.1 General

This clause outlines the key terminclogy and components of a life cycle inventory analysis.

4.2 Product system

A product system is a collection of unit processes connected by flows of intermediate products which perform one
or more defined functions. Figure 1 shows an example of a product system. A product systemn description includes

unit processes, elermentary flows, and product llows across the system boundaries (either into the system or out of
the systern), and intermediate product flows within the system.

The essential property of a product system is characterized by its function, and cannot be defined solely in terms of
the final products.
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Figure 1 — Example of a product system for life cycle inventory analysis

4.3 Unit process

Product systems are subdivided into a set of unit processes (see Figure 2). Unit processes are linked 10 one
another by flows of intermediate products andfor waste for lrealment, to other product systems by product flows,
and to the environment by elementary flows,

Examples of elementary flows entering the unil process are crude oil in ground and sofar radiation. Examples of
elemenlary flows leaving the unit process are emissions to air, emissions to water and radiation. Examples of
intermediate product flows are basic matenals and subassemblies.

Elementary
ttows in

Etementary
tlows in

Elementary
flows in

Unit Elementary
process flows out
Intermediate
product Rows in
uUnit Elementary
process tlows cut
tntermegiate
product flows out
Unit Elementary
process tlows out

Figure 2 — Example of a set of unit processes within a product system
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Dividing a product system into its cornponent unit processes facilitales ihe identification of the inputs and outputs of
the product system. In many cases, some of the inputs are used as a componant of the output product, while others
(ancillary inputs) are used within a unit process bul are not part of the oulpul product. A unit process alsc generates
other outputs (elementary flows and/or products) as a result of s aclivities. The boundary of a unit process is
determined by the level of modelling detail that is required to satisty the goal of the study.

Because ihe sysiem is a physical system, each unit process obeys the laws of conservation of mass and energy.
Mass and energy balances provide a uselul check on the validity of a unit process description.

4.4 Data categories

Collected data, either measured, calculated or estimated, are ulilised 10 quantify the inputs and outputs of a unit
process. The major headings under which data can be classified include:

— energy inputs, raw material inputs, ancillary inputs, other physical inputs;

— products;
— emissions to air, emissions to water, emissions 10 land, other environmental aspects.

Within these headings, individual daia categories shall be further detailed to satisfy the goal of the study. For
example, under emissions o air, data calegories such as carbon monoxide, carbon dioxide, sulfur oxides, nitrogen
oxides, efc. can be separately identified. Further description of such dala categories is provided in 5.3.4.

4.5 Modelling product systems

LCA studies ase conducted by developing medels that describe the key elemenis of physical systems. 1t is oiten not
practical to study all the relationships between all the unit processes in a product system, or all the refationships
between a product system and the system environment. The choice of elements of the physical system to be
modelled is dependent on the definition of the goal and scope of the study. The models used should be described

and the assumptions underlying those choices should be identified. Further description is provided in 5.3.3 and
5.3.5. '

5 Definition of goal and scope
5.1 General

The goal and scope of an LCA study shall be clearly defined and conslstent with the intended application.
The reguirements of JIS Q 14040, 5.1 apply.

5.2 Goal of the study

The goal and scope of an LCA study shall be clearly defined and consistent with the intended application. The
requirements of JIS Q 14040, 5.1 apply.

5.3 Scope of the study

5.3.1 General

The scope of the study shall consider all relevant items in accordance with JIS Q 14040, 5.1.2,

It should be recognized that an LCA study is an iterative technique, and as data and informalion are collected,
various aspects of the scope may require modification in order to meet ihe original goal of the study. In some cases,
the goal of the study itsell may be revised due 10 unforeseen fimitations, constraints or as a result of additional
information. Such modiftcations, together with their justification, should be duly documented.
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5.3.2 Function, functional unit and reference flow

In defining the scope of an LCA study, a clear statement on the specilication of the functions (performance
characteristics) of the product shall be made.

The functional unit defines the quantification of these identified functions. The functional unit shall be consistent with
the goal and scope of the study.

One of the primary purposes of a functional unit is to provide a reference to which the input and output data are
normalized (in a mathematical sense). Therefore the functional unit shall be clearly defined and measurable.

Having detined the functional unit, the amount of product which is necessary to fulfill the function shali be quantified.
The result of this quantilicalion is the reference flow.

The reference llow is then used to calculate the inputs and outputs of the system. Comparisons between systems
shall be made on the basis of the same function, quantilied by the same functional unit in 1he form of their raference
flows.

EXAMPLE In the function of drying hands, both a paper towel and an air-dryer system are studied. The selected functional
unit may be expressed in terms of the identical number of pairs of hands dried for boih systems. For each system, it is possible
o determine the reference flow, e.g. the average mass of paper or the average volume of hot air required for one hand-dry,
respectively. For both systems, it is possible 16 compile an inventory of inputs and outputs on the basis of the reference flows.
At its simples! level, in the case of paper 1owel, this would be related to the paper consumed. In the case of the air-dryer, this
would be largely related 10 the ensrgy input to the air dryer.

If additional functions of any of the systems are not taken into account in the comparison of functional units, then
these omissions shail be documented. For example, systems A and B perform function y which is represented by
the selected functional unit, but system A also performs function z, which is not represented in the functiona) unit.
It shall then be documented that function z is excluded from this-functional unit. As an alternative, systems
associated with the delivery of function z may be added to the boundary of system B to make the systems more
comparable. In these cases, the processes selected shall be documented and justified.

5.3.3 Initial system boundaries

The system boundaries define the unil processes 10 bs included in the system to be modelled. 1deally, the product
system should be modelied in such a mannes that inputs and outputs at its boundary are elementary liows. In many
cases there will not be sufficient lime, data, or resources to conduct such a comprehensive study. Decisions shall
be made regarding which unit prccesses shall be modelled by the study and the level of detail to which these unit
processes shall be studied. Resources need not be expended on the quantification of such inputs and outputs that
will not significantly change the overall conclusions of the study.

Decisions shall also be made regarding which releases to the environment shall be evaluated ang the Jevel of detail
of this evaluation. In many instances those system boundaries defined initially wil subsequently be refined on the
basis of the outcome of the preliminary work (see 6.4.5). The ¢riteria used to assist in the choice of inputs and
outputs should be clearly understood and described. Further guidance on this process is provided in 5.3.5.

Any decisions to omt life cycle stages, processes or inputs/outputs shall be clearly stated and justified. The criteria
used in setting the systermn boundaries dictale the degree of confidence in ensusing that the resulis of the study have
not been cormpromised and that the goal of a given study will be met,

Several life cycle stages, unit processes and flows shouid be taken into consideration, e.g.:
-~ inputs and outputs in the main manufactunng/processing sequence;

— distribution/transportation;

—— production and use of fuals, electricity and heat;

— use and maintenance of products;

— disposal of process wastes and products;

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