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It

El

Eco-efficiency assessment is a quantitative management tool which enables the study of life-cycle
environmental impacts of a product system along with its product system value for a stakeholder.

ABFCRE M EEETE, WO b R G A B A AR 00 DL dh R 4t
X A 2 A S B EL

Within eco-efficiency assessment, environmental impacts are evaluated using Life Cycle Assessment (LCA)
as prescribed by other International Standards (ISO 14040, ISO 14044). Consequently, eco-efficiency
assessment shares with LCA many important principles such as life cycle perspective, comprehensiveness,
functional unit approach, iterative nature, transparency and priority of a scientific approach.

TEAEBSFERIN T, A6 FIGBIT 24040, GBIT 24044 Hi5E AL @y i VP (LCAY ikt 3k
SRS REAT VRO . DRI, AR SR PR 5 A S P B B SR — 2, AR A . At
Thegsoeik. A EUPELU Rl RE R St

The value of the product system may be chosen to reflect, for example, its resource, production, delivery
or use efficiency, or a combination of these. The value may be expressed in monetary terms or other value aspects.

AR BEIR AEPe s ST I RCR R A SR S i R GEIAE, tn] A B T B AR AR (E
[P/

The key objectives of this International Standard are to:

AR T H 2

— establish clear terminology and a common methodological framework for eco-efficiency assessment;

— SRRV ST W A AR TE A 7 RS

— enable the practical use of eco-efficiency assessment for a wide range of product (including service)
systems;

— LA (BRRSSD RGESBEN LR

— provide clear guidance on the interpretation of eco-efficiency assessment results;

— AR S R AR B4R

— encourage the transparent, accurate and informative reporting of eco-efficiency assessment results.

— BUIEHATIEY . HERAME B VRS A SRR VPO 45 R

I1I
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IMREE FmARFESHEMY R, ZRMiEE

1 Se[E Scope

This International Standard describes the principles, requirements and guidelines for eco-efficiency
assessment for product systems, including:

a) the goal and scope definition of the eco-efficiency assessment;

b) the environmental assessment;

¢) the product system value assessment;

d) the quantification of eco-efficiency;

e) interpretation (including quality assurance);

f) reporting;

g) critical review of the eco-efficiency assessment.

AR T 7 i RGBT B JEN . EORATE R, ARSI H R A FE
B i RGEMETHY . ASRCRE . R (BFERERIE) |« i, SEMEIFE.

Requirements, recommendations and guidelines for specific choices of categories of environmental impact
and values are not included. The intended application of the eco-efficiency assessment is considered during the
goal and scope definition phase, but the actual use of the results is outside the scope of this International Standard.

ARG KRR R A 72 R GO R AT e e B R . BN R .
2 MIEMES|FEE Normative references

The following referenced documents are indispensable for the application 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.

ISO 14040:2006, Environmental management — Life cycle assessment — Principles and framework

ISO 14044:2006, Environmental management — Life cycle assessment — Requirements and guidelines

ISO 14050:2009, Environmental management — Vocabulary

BSOS RS 1 P T A A SO A e AN T 2 B 2R e VE H IR 51 SO
A% H YIS LR RRAE A S0 ANE FIHR SISO, Haof A (BRI e se) EHT4
A

GB/T 24040 PhETE P A A HIPFAr U S5 HEZE

GBIT 24044 IREFEPL A dn I HIVF(T 2R 516w

GBIT 24050 MhEEEHE A1k

3 ARIBFEMN Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14050 and the following apply.
GB/T 2405077 1 LA & I AUARIE AR SCE A A 301

3.1
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P& product

any goods or service
AT 7 i AR 55

[RJ5: GB/T 24021, 3.1.11]

3.2

@ik product flow

products (3.1) entering from or leaving to another product system

72 i AR fit R GERE N BTl R GBS T A7 it R GE M RE A HA ™ f R G
[SRIF: GB/T 24040, 3.27]

3.3

F@RES  product system

collection of unit processes with elementary and product flows (3.2), performing one or more defined
functions, and which models the life cycle of a product (3.1)

A FEAFAN= W, RIS B — Al MR E DRE,  JRRERI i A i A I T AR R

[JRIF: GB/T 24040, 3.28]

3.4

IFEEESE  environmental aspect

element of an organization’s activities or products or services that can interact with the environment
—ANHLRES) . RS S IR R SR R AE A B IR

Note 1 to entry: A significant environmental aspect has or can have a significant environmental impact.

e EORFRAEER B B BT A BAT SR ER A

[3R¥F: GB/T 24001, 3.2.2]

3.5

RS environmental performance

measurable results related to environmental aspects (3.4)

SRR A KM AT A2 R .
3.6
H5WFE  eco-efficiency

aspect of sustainability relating the environmental performance (3.5) of a product system (3.3) to its product
system value (3.7)

77 i B G S BRI i RGO ISR R R e E R .
3.7

FERABRGNE  product system value

worth or desirability ascribed to a product system (3.3)

77 i 2 G AR T TSI

Note 1 to entry: The product system value may encompass different value aspects, including functional, monetary, aesthetic,

etc.
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E: A ARGET RS AROHMED T, BIEhRENE. SRmHE. SR ESE,
3.8

ERmAESMNEESR  product system value indicator

numerical quantity representing the product system value (3.7)

RAL™ Wb RGN B

Note 1 to entry: To express the product system value indicator, various kinds of units such as physical and monetary units or

relative gradings and scoring may be used.

B FTUABE A SEM AL BT B A R AR B, T DA PR S5 AN 2> BORZR R b RGN E AR bR«
3.9

AWM FEIBFRE  eco-efficiency indicator
measure relating environmental performance (3.5) of a product system (3.3) to its product system value (3.7)

7l RGME SRS R GHME R R TR
3.10

HSHWEMR  eco-efficiency profile
eco-efficiency (3.6) assessment results relating the life cycle impact assessment results to the product system
value (3.7) assessment results

M i P IR R VAN G5 RS 7 i RGO EL VPO 25 R SRR K R SRR AN S5 R
3.1

WERHF weighting factor

<eco-efficiency> factor derived from a weighting model, which is applied to convert an assigned life cycle
inventory result, a life cycle impact category indicator result, or a product system value indicator to the common
unit of the weighting indicator

E AU TR A5 28 AR B T 48— i 5 AR A o Jo SO0 SR 2R L A o e SIS e 2R ) b 2 SR ™
i RGN E TR A FE B

3.12

BRSO  sensitivity analysis

systematic procedures for estimating the effects of the choices made regarding methods and data on the
outcome of a study

FHSRA v I FH 7 VR MBS 3t o BF e 85 SR B2 ) R SRR

[RJ5: GB/T 24040, 3.31]

3.13

THAEMSH  uncertainty analysis

systematic procedure to quantify the uncertainty in the results of a life cycle inventory analysis and/or
product system value assessment due to the cumulative effects of model imprecision, input uncertainty and data
variability

FISREAL 1 TR AN HER CBOANKERAD P S N BOAN E VAN 3t A2 50 i R A T 45 24 i o 9037 0
IIMTA CED 7 RGBS 45 R R A E TR RGAE



GB/T XXXXX—20XX/180 14045:2012

Note 1 to entry: Either ranges or probability distributions are used to determine uncertainty in the results.
FE DX 8] EOAE R A SR 5 45 R T B AN E
[KiE: GB/T 24040, 333, HiEM]

3.14

B unit process

smallest element considered in the life cycle inventory analysis or product system value assessment for
which input and output data are quantified

BEAT 2 i A 909 B0 20 B i ZR e R PR I A A A i L S8R T 7 R ) B A

[k¥E: GBIT 24040, 3.34, Hi&4]

3.15

KEMIFR critical review

<eco-efficiency> process intended to ensure consistency between an eco-efficiency (3.6) assessment and
the principles and requirements of the International Standards on eco-efficiency assessment

A DR AL SRR PP AN AL SRR PO A A (4 SR U 5 R PR — BUid e

[lJ: GBIT 24040, 3.45, A&

3.16

HAMEXLLERY  comparative eco-efficiency assertion

claim in eco-efficiency (3.6) regarding the superiority or equivalence of one product (3.1) versus a
competitor’s product that performs the same function

XF A AL T AR R T B A R D RE R T e i B AR SRR A

Note 1 to entry: This definition does not interpret, change, or subtract from the requirements of ISO 14044 on comparative

assertions.

JE: %8 AR TR B GBIT 2404471 6T L A5 B (R 3K o
4 EFSEERIFMN RN General description of eco-efficiency

4.1 EFSHEEIFNIEN Principles of eco-efficiency
4.1.1 HEA General

The following principles are fundamental and serve as guidance for decisions relating to both the planning

and the conducting of an eco-efficiency assessment.

I BUFEA R AT A BEAT AL 2SR PR R AN S AR 5 DR SR i T
4.1.2 4 EHAYA Life cycle perspective

An eco-efficiency assessment considers the entire life cycle 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 a systematic overview and perspective, the shifting of a potential impact between life cycle stages
or individual processes can be identified and assessed with a view to an overall eco-efficiency.
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MRS RCRVEA N5 JE ™ i R G RV L Y], 3R JE AR SR ORI . REDRAIAA R A= L 7
dn A E AN GE ] R A B 5 iR 2 A B o IR R e AL A, 7T DAt E A VEAli 2 A 915 B B
BE IR Z B TR AE R AR A, LSEI A A AR A RCR TR .

4.1.3 %% lterative approach

Eco-efficiency assessment is an iterative technique. The individual phases of an eco-efficiency assessment
(see Figure 1) use results of the other phases. The iterative approach within and between the phases contributes
to the comprehensiveness and consistency of the eco-efficiency assessment and the reported results.

RV & — MR . EBRCRVEI BB L) #7528 A HeAd B Be it 4 R
FEREAN B A RN [ B 2 11 TS A5 1208 18 A2 A R PRAN AR o &5 SR BV i A — Btk

4.1.4 ERRM Transparency

Due to the inherent complexity in eco-efficiency assessment, transparency is an important guiding principle
in executing an eco-efficiency assessment, in order to ensure a proper interpretation of the results.

W T AES R PEO I S 5, @R AT A SBEN TP I — AN EE R S EN, H TR
PR 5 SRS S IE T AR T B

4.1.5 Z£M@EM™ Comprehensiveness

An eco-efficiency assessment considers all attributes and aspects of environment and product system value.
By considering all attributes and aspects within one eco-efficiency assessment, potential trade-offs can be
identified and assessed.

SRR VRN T 5 BN i R E R A RYEFI R R o 76— NS RER VRO b, Jld 41 )
JERYEAEIZR 7047, AT LA E A PPN B EAT L

4.1.6 HEFFERMSEM Priority of scientific approach

Decisions within an eco-efficiency assessment are preferably based on scientific data, methodology and
other evidence. If this is not possible, decisions based on international conventions may be used. If neither a
scientific basis exists nor international conventions can be referred to, then decisions may be based on value
choices.

A SRR VRO TR DR e AR A TR AR e i . SR, AT RUR AR T PR A
LT REEBA Bl R M AR S E HER A L), B4 FTARYS U B £ TR 3R

4.2 EFWEIFNBIZ B EL Phases of an eco-efficiency assessment

An eco-efficiency assessment comprises five phases:

BBV MR LTS B

a) goal and scope definition (including system boundaries, interpretation and limitations);
a) HIAWEE MR E (R RGLA . BRENRRIE

b) environmental assessment;

b) VN

¢) product system value assessment;

C) U RGN BV

d) quantification of eco-efficiency;

d) EBHCRMEL;
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e) interpretation (including quality assurance).

e) filke (BFEFERIE .

Goal and scope definition

i i Applications :
Y Y - Product development
. and improvment
Environmental Product-
assessment system-value - Strategic planning
assessment - Budgeting
®  _ Investment analysis
A A
- - Public policy makin
v v < policy g
- Marketing
Quantification of eco-efficiency - Supply chain management
i - Awiareness raising
- Sustainability assessment
A - Other
Interpretation

(including quality assurance)

Eco-efficiency assessment

Figure 1 — Phases of an eco-efficiency assessment
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4.3 EBEMEIFNMHIRBITS Key features of an eco-efficiency assessment

An eco-efficiency assessment is an assessment of the environmental performance of a product system in
relation to its value.

AP XS 77 i R G PR SRS HAME Bk R AT V-

Eco-efficiency is a practical tool for managing environmental and value aspects in parallel.

AR — P I AT BRI (77 TH R SEH T A

The result of the eco-efficiency assessment relates to the product system, not the product per se. A product
cannot be eco-efficient, only its product system which includes the production, use, disposal, i.e. the full life
cycle, can be. Also, eco-efficiency is a relative concept and a product system is only more-or-less eco-efficient
in relation to another product system.

BB L RGP RGH K, S5 E S TR MRl s, HAH™ R
AN CRAEE . R B BREASBENEIT, XM a4 BAESIER. Wik, 4&&
RS DA IS, — M i RGAEADNS T 55— i RGN 4 REREAT AE SRR EL L.

5 J5EFHESRE Methodological framework

51 SRZEK General requirements

Eco-efficiency assessments shall include goal and scope definition, environmental assessment, product
system value assessment, quantifications of eco-efficiency and interpretation.
BBV NETE H ATEE B E VRO i RGN E T SRR E A LR
B
5.2 BWFEEMNAE (BERAZIAF. BEMEMRM)  Goal and scope definition (including system
boundaries, interpretation and limitations)

5.2.1 HE& Overview of requirements

In defining the goal, the following items shall be considered and clearly described:
a) JtE HEIIS, NBAHGE AN U] R 21 % U L -

— the purpose of the eco-efficiency assessment;

—EAREN R H B

— the intended audience;

—— HFRZAR;

— the intended use of the results.

S5 R BT 3

In defining the scope, the following items shall be considered and clearly described:
b) FEE N, S A T 21 B IS -

— the product system to be assessed;

—— PP R G

— the function and functional unit;

—— DR MDA 5T

— the system boundary of the product system;

— RGN R G T

— the allocations to external systems;
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— AR R G2

— the environmental assessment method and types of impacts;
N N R R A RSP

— the value assessment method and type of product system value;
—— W E TR TV i R G E S

— the choice of eco-efficiency indicator(s);

A SO &K (AN APTIEE

— the interpretation to be used;

—— R UL

— the limitations;

Sy R 5

— the reporting and disclosure of results.

25 R AR T AN R

5.2.2 {HEMBIZERZRL The product system to be assessed

The product system shall be defined by its name and the scale, location, time and main stakeholders which

are involved.

MBI A2 FR. B MR IR RS A i 32 R 2R A e R U B R G
5.2.3 IHEEFATNEEEA T Function and functional unit

The scope of an eco-efficiency assessment shall clearly specify the functions (performance characteristics)
of the product system being studied. A functional unit shall be defined that is consistent with the goal and scope
of the eco-efficiency assessment.

AP TG I b N B AL E T TR RS D RE (PERERFIE) o ThRESALN 5 AR
PR A0 H R AITE DR — B

One of the primary purposes of a functional unit is to provide a reference for the environmental assessment
and for the product system value assessment. Therefore, the functional unit shall be measurable and clearly
defined.

THRE ST B H 12— MR AN fh AR RO E PP SR AL BEAE, DRI RE 0 N B A E
A

5.2.4 HRZiAR System boundary

The system boundary shall be described as specified in ISO 14044.
[V 1% BEGBIT 240447 [FIALE R T E RGTIL T«
The system boundary shall be the same for the environmental and the product system value assessment.

IREEVPA AL i RGN PPN IR 2R Geids 5 PR UE I 8 — B
5.2.5 SMNERRZHISIEC Allocations to external systems

Allocations to adjacent systems outside the system boundary shall be identified and allocation principles
used shall be described.
LR 1) SR G S A A AR R G o3 BE, 38 S 1 B i 45 P ) - e S

5.2.6 BTN EFEER] Environmental assessment method and types of impacts
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It shall be determined which elementary flows, cut-off criteria, allocation rules, impact categories, category
indicators, characterization models and weighting methods will represent the environmental aspect in the
ecoefficiency assessment. The selection of elementary flows, cut-off criteria, allocation rules, impact categories,
category indicators, characterization models and weighting methods shall be consistent with the goal of the study.

R E S WE S BRI R R R 2R, SRR BUEAEIN IR SEmEE . 2
FobR . RACBARFINEO 5 . FEA . BUCEHEN . 22 BERE . S2mades). SRaTabr. RALBAR AT
IEREFERL S PR H B R R — 2

Exclusions made for the purpose of the eco-efficiency assessment shall be described and justified.

DNIEAT AR AS R VAN BT A HE B 155 190 8 T LA 8 B S B LT B
5.2.7 FEREGMNE The product system value

Different stakeholders may encounter different values for the same product system. For instance, the
product system value to the consumer may be different from the product system value to the producer, and in
turn different from the product system value to the investor.

X R i R G, ANFEIRIR A AT e A AR OME L . B4, 7= i RGN T e
FIHME AT BEAS R T RGN T A= F HINME, XA E T R Gexs T 58 & I E

It shall be described which stakeholder’s value(s), type of value(s) and methods used to determine the
product system value(s) are to be used in the assessment. The value(s) shall be quantifiable with reference to the
functional unit according to the goal and scope of the eco-efficiency assessment.

IS W ZE PP P A FH R S5 AH OG3OS B 2R DA™ It R G (B A 0 7 7% AR AR S
PP H BORITE 225 D Rg SR oo B HEAT BAL .

NOTE The types of product system values can be as follows:

— functional value;

— monetary value;

— other values.

A RSN ERENEIET RN A BT E A AR E
5.2.8 HEMEIFRAUIERE Choice of eco-efficiency indicator(s)

There are several types of eco-efficiency indicators that may be chosen to express a quantitative statement
on eco-efficiency.

LEBBEIEIR RG2S RERE R 2 B U .

The eco-efficiency indicator(s) to be used in the assessment shall be described. The evaluation method(s)
and the presentation format of the eco-efficiency assessment shall be defined.

I8 B AE VPN AT B AR S RO AR, R AR AR VPN PPN T A 2 B

For the choice of eco-efficiency indicators, the following requirements apply:

FELEFRA S HORIRIRN, BTSN EK.
increasing efficiency at the same product system value shall represent an improved environment;
—FEMFER R GIME T, R E SN AR R es

increasing efficiency at the same environmental impact shall represent an improved product system

value.

——EAARIIE R T, $R A SRR NARER ™ i R G (B ) itk

5.2.9 f#FRHER Interpretation to be used
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The need for the following aspects of interpretation shall be clearly defined:
PR U W 7 B A R

an identification of the significant issues based on the results of the environmental and product

system value assessment phases;
—— RGBT ity R G B VAN B Bl R O R i) =K )RR 31
an evaluation that considers aspects of completeness, sensitivity, uncertainty and consistency;
— BB ORNE . BURTE. A A — BV
the formulation of conclusions, limitations and recommendations;
—RIREEW . R,
a comparison of eco-efficiency assessment results.

— R RCER VN A5 R L

5.2.10 /EBRM™ Limitations

The scope in itself defines the conditions under which the assessment is made. In principle, the results are
not valid outside the scope.

VO R A B 5 SO T VRN IR A A R IR AR T 2 AR

Choices made to define the scope for the eco-efficiency assessment implicitly also define and limit the
applicability of the results from the assessment.

N T8 AL SRR VAN VE BB T (8 ) a2k 96t B 5 b 5 S RBR 1) 17 PP &5 SR 0 i A

To prevent misuse of the results, the specific applications for which the results are not intended to be used

may be identified.
NP XS SE SRR AT, T A A5 SR ANE H 1% 5%

5.2. 11 ZERWEFIEE Reporting and disclosure of results

The type and format of the report and the means of disclosure shall be defined.
JSEHR S i R ST A% DA S % 7 =X

5.3 IFEIEM Environmental assessment
5.3.1 #HA General

Environmental assessment shall be based on life cycle assessment according to ISO 14040 and ISO 14044.
HRBIVEA BT A GBIT 24040HIGB/T 24044+ HIL5E (4 iy Jil BATF A A 22K

5.3.2 4% EHAEERE (LCI) LR Life cycle inventory (LCI) results

The result of an LCI study may be used directly as input to an eco-efficiency assessment. For instance,
where resource use and emissions predominantly originate from the use of fossil oil, the crude oil flow may be

used as the sole environmental input.
Az i A 1T T TR A R AT B O AR SRR BN (B A AT HE I 32 Bk B A il A
AL N b el A e — RIS .

5.3.3 Sy ERAZMITEN Life cycle impact assessment
5.3.3.1 #fir General

Life cycle impact assessment (LCIA), if it is done, shall be in accordance with ISO 14040 and ISO 14044.

10
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At AR VTR (LCIAD R4%ZREGBI/T 24040FIGB/T 240441 Z R AT
5.3.3.2 #NRKFIEFRLZER Impact category indicator results

Life cycle impact category indicator results, as determined according to ISO 14044, may be used for
ecoefficiency assessments. Such data will typically result in an eco-efficiency profile, where several
environmental aspects are considered in parallel.

HRIEGBIT 24044347 A= i Jo WARZ i PP 4 45 2 RIS T AR 45 R TS HCR VP o [RIN, IXAELRE
7 18 2N PR IR 3R A S S A AR S R R

5.3.3.3 1N Weighting

Weighting shall not be used in eco-efficiency assessments for comparative eco-efficiency assertions
intended to be disclosed to the public.

IRCANE FH T 1) 23 A% 45 3 1) A2 A5 R PR 0T B A

If weighting is used for eco-efficiency assessment, additional requirements to those in ISO 14044 apply.
The following shall be described:

HEAEBBERVEN I, HIZGBIT 24044 [ BHINELR . BARHER IS N5 A %5

— weighting principles;

Q) AL 5

— weighting factors;

b) A EKF;

— how the weighting factors were determined including:

o) I EAER T, A
methodology;
——TJIE
——which stakeholder values have been used to determine the weighting factors.

—— T R B PR 7 I A 2t A R T A B

5.4 FEERARSGMNMETEMN Product system value assessment
5.4.1 #iX General

The product system value assessment shall consider the full life cycle of the product system.

7 R GUIHE VRO R R i R G i

There are many ways to assess the product system value, as the product system may encompass different
value aspects, including functional, monetary and aesthetic aspects.

PR RGAME P REAAILEAN R 7 T CREGDIRE . SR MANSE AT D , PRI s RGEME VA 777
HHZ R,

In business economics, values created by businesses are equal to profit, that is income minus costs. For
customers, it may be the willingness to pay minus costs, often called surplus value. The costs may include price,
rental fee, operating charge, etc. Such values are difficult to determine on a life cycle basis because some actors
in the supply chain are unwilling to communicate their costs and profits. However, one may estimate changes in
such values, either through functional performance (functional value) or through financial costs (monetary value).

FERD TR, IS RMESE TANE, BTN A . 0 T2 7 ok, XA E AT e
LT IR E AR, EEOVRROME. AT ReEEN . M. BERMNE. dTHN
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B2 5H AR ARG, o DA dr I SE R LA 2 IXLepirE, E T8
Thuetkae (TheetrE) B S5 RA (B mAMED RAGTHXLME R AR,

5.4.2 AEBHTRARSGMN{EZS Possible product system value types
5.4.2.1 IngEM{E Functional value

The functional value of a product system reflects a tangible and measurable benefit to the user and other
stakeholders. The functional value is a numerical quantity representing functional performance or desirability of
a product system, and is subject to improvement.

P R G DR B s 1R P A AR R 2 AR SR R R BT E R . D RE O (B AR i
ARG REBUN I BUE, IR LAREAT R

In the eco-efficiency assessment, the functional value is different from the functional unit. The functional
value should be measured and related to the functional unit in a quantification of the product system performance.
The functional unit provides a reference to which the input and output data are normalized (in a mathematical
sense). Therefore, within an eco-efficiency assessment, the functional value may change, e.g. because of product
improvement, whereas the functional unit remains the same.

FEAD BN, DR EA R TIhRE ST, 677 5 REERE BT, SIS D e (8 I F5
SR T REK . DIRE R IT v A AR R A B D 1R T S . RS
RPPOr, ThReUrE R RE AL (B iy 7 dh SO R Zh R S T fRFF AN &

5.4.2.2 EM{N{E Monetary value

Monetary value may be expressed in terms of costs, price, willingness to pay, added value, profit, future
investment, etc.

TemAME R LA A It SRR, BEIME. FIE. RRIEBE SR TR

Changes in costs for a single company may represent changes in the product system value over the entire
life cycle. If other parts of the product system are affected, for example if the price from suppliers is negotiated
to be lower or the price to the customer is raised for the same products, then there is no net change in the product
system value.

SN W) B AR AR AL W] BEACR AN A A TR e R G E AR AL . AR R G R AL AR ) 32
BIGEME (a0 BRI R BEA AR 2 P T B AR, BB AR R Sz aa 2 P A 3R =D Wi R SeHE
BRI,

5.4.2.3 HAMN{E Other values

Other values may include intangible values such as aesthetic, brand, cultural and historical values. These
values may be determined by means of interviews, surveys, market research, etc.

HABAMAE P AIETTIEANE, WS, mpi. U e . XS T DB VR A& T
Wt 755 77 3 7

5.4.3 ZRARSGMERFRAIITE Calculation of product system value indicator

The quantification of the product system value shall be carried out by using relevant product system value
indicators, as defined in the goal and scope of the eco-efficiency study.
A A=A R T H RATE, SRR B 5 R G E SRR i R G E AT B AL .

NOTE Examples of functional value, monetary value, other values and value indicators can be found in Annex A.

E: ThEeE. STmUME HAb A EAHHE TR KIS B T A
12
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5.5 HASMEMEL Quantification of eco-efficiency

The eco-efficiency results shall be determined by relating the results of the environmental assessment to
the results of the product system value assessment, according to the goal and scope definition.

RARAE LSRR A B ANE R, XPABEORO 45 R 5 7 b R S E PO S R AT SRR T 45 2
B2IEER

For eco-efficiency assessments intended to be communicated to the public, an eco-efficiency profile shall
be determined by relating the LCIA profile to the product system value.

i LSRRV ) A AR AT, NEIE TR A d IR P 57 i R SR (B SRR T A S 3L

5.6 BURMATFAEM ST Sensitivity and uncertainty analysis

Sensitivity analysis is a procedure used to determine how changes in data and methodological choices affect
the results of the eco-efficiency assessment. A sensitivity analysis may provide additional information on data
choice(s). In an eco-efficiency assessment, several different methods for determination of environmental and
product system value indicators may be used. Therefore, a sensitivity analysis should be conducted to assess the
consequences on the eco-efficiency assessment results of different choices of methodology and data.

BBURRA: 23 AT 2 — b FH T o A 7 2 S I R R AR S BB VAN B R AR 2 K (AR T . UK
PE M AT O BEEIE BRI B o ARV, R 2P IR R 2 P AN ih R G (B4
Bro PRI, 38 SRR 70 A RT LUR 8 AN [R) 75 3 2 S 1 0 A A RO P AT 5 R 50

An uncertainty analysis should be conducted to determine how uncertainties in data and assumptions affect
the reliability of the results of the eco-efficiency assessment.

AN 73 A e — Tl T E S AV R AN R P AR SRR VRO S5 SR T SR 7 A 2 KR Y
TP

An analysis of results for sensitivity and uncertainty shall be conducted for eco-efficiency assessments
intended to be used in comparative eco-efficiency assertions intended to be disclosed to the public.

ST R 2 AR AT A SRR PN RS LL R B, BAE AR S R VA A sl AT BB 0 A AIAS B 5 1
3T

5.7 fRFRRAR Interpretation
5.7.1 #tiX General

The interpretation phase of an eco-efficiency assessment comprises the following elements, according to
the goal and scope of the study:
AT H AT, SRR MR U B N AR DU 2R

the identification of significant issues based on the results of the environmental and product system

value assessment phases;
——ARAE RN ity RGN B VEAN B Bt R Oy R i) 2K ] R i)
an evaluation that considers aspects of completeness, sensitivity, uncertainty and consistency;
— B8 T R BURE . AN E A — B P
the formulation of conclusions, limitations and recommendations.

——RIRE5 . RIRTEFIEE L

13
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The requirements and recommendations in ISO 14044:2006, 4.5, shall also apply for the interpretation of
an eco-efficiency assessment. In addition, the interpretation shall consider the relationship between the
environmental results and the product system value results.

GBI/T 2404414 5 ERAE W R REE TR AESRER VRO R ] o LAk, R UL IE 5 18
PRIERE I 45 HL 577 i RGN B S5 SR 18] IR OR B

5.7.2 INEBEMS~ZRAGNMERFRZEIRIIE Trade-offs between environmental and product system
value indicators

Eco-efficiency indicators address both environmental and value aspects and there are potential trade-offs
between changes in environmental and product system value performances. The interpretation of results shall be
done transparently and with proper justification.

S BRI LA AHE T T, JF BAEMIE SO i RGN S B AL 2 [ A7 AL 7
FERIRUT IR 28 o 0T DAY 45 SR (0 AR 10 WA 32 WA IR 1t 5 B AR

NOTE Trade-offs can also apply within the environmental aspects themselves, but this is covered by ISO 14040.

e ARSI 5 E S TR, AR ILGBI/T 24040.

5.7.3 HESMERFMLERAIELE Comparison of eco-efficiency assessment results

When a comparison of eco-efficiency results between product systems or within the same product system
is made, it shall be based on the same eco-efficiency indicator. The comparative environmental assessment
results and the product system value assessment results shall then be separately included in the eco-efficiency
assessment report.

XF EEAN AP il R G 2 AV B[] — 7 il R 8 N AR SRR VR 45 SRS, N T () () AR A5 R 4R bRk
7o REHE AT U ISR VRO 45 A i RGBT G5 R 0 I N A SRR PN R

If improvements in eco-efficiency assessment results are identified or comparisons based on eco-efficiency
assessment results are performed, the following cases should be differentiated:

A UL P i R G LR VR 45 RAT B otk s T HAl = W R g, WIREX 73 R A L :

a) improvement or superiority in both aspects (environmental performance and product system value);

a) PIANTTTH CREEGUSN™ i RGENED A ok s HAT DUk

b) improvement or superiority in just one of the two aspects;

b) PN T e rp AN ek R A R

¢) no improvement or superiority in either one.

C) A5 T 4 T et A B A R

The first and the third cases do not contain trade-offs between the two dimensions. In the first case, an
improvement/superiority in eco-efficiency can be unambiguously determined.

In the third case, an improvement/superiority in eco-efficiency can be unambiguously denied.

S PR =S AL S P AN 7 T B AL o ZESE —MMBOL R, AT B s A2 2 R R el
M. FESE=AIIEOL T, AT IRA 75 e AR 28 RO I SOt AR 1

The second case is the most challenging, because of the trade-off between environmental and product
system value aspects. In this case, an improvement or superiority of eco-efficiency shall only be reported if the
trade-off is clearly communicated and the underlying product system value assumptions are documented and

justified.

14
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5 B DL LLFIE , RO EERLEA S A= i R G B AN T T AEIRXAELLT, R ATAE R
AT B BB S R RIE, ™ i R EARBON E & B A ALK, A fedh il SRR M
HE B -

If a claim of improved eco-efficiency or of superiority of the eco-efficiency is disclosed to third parties for
the purpose of comparative eco-efficiency assertions, the eco-efficiency assessment results shall demonstrate an
equal or better environmental performance.

AR TR L AEZS AR H Y, 1) 5 =07 PR A SRR o A B K, AR SRR S5 R
JAIE B i 2R 48 B A R S B AR I AR SR

6 LERIREFIEE Reporting and disclosure of results

6.1 RIRZEK General requirements

The eco-efficiency results shall be reported as defined in the goal and scope definition phase of the study.

A SRRV G R N A2 BRI 7T H R ANV R E B B R T DR .

The results and conclusions of the eco-efficiency assessment shall be completely and accurately reported
without bias to the intended audience. The results, data, methods, assumptions and limitations shall be
transparent and presented in sufficient detail to allow the reader to comprehend the complexities and tradeoffs
inherent in the eco-efficiency assessment. The report shall also allow the results and interpretation to be used in
a manner consistent with the goals of the eco-efficiency assessment.

EBRERVEN G RN N e e . dERH . A i e H AR S2 AR T AR . A5 B
T3k AR BRYE R W, I AR LR 08 VELHI Ui B, DU e 3 AR S BRI h A 1 &2
IRVERT TR o 075 30 ML AR & AR SRR VAL H 0 5 02EAT 45 Rl b AR i i

The results of the environmental assessment and the product system value assessment shall be documented
separately.

PREEROM DA A7 iy AR GUI B PP RO 2 RN oK

6.2 [EIAKRMEBESHUEINLLERMH#H—SIREAEK  Further reporting requirements for comparative
eco-efficiency assertion intended to be disclosed to the public

For eco-efficiency assessments used in comparative eco-efficiency assertions intended to be disclosed to
the public, the following issues shall also be addressed by the report, in addition to those identified in 6.1.
TR 2 A AT E SRR P RS RBER M A, B 6.1 P& KNS, M iE R T 51
fF] 2«
For the environmental assessment, the following shall be addressed:
a) XTI, NP LT N
a) an analysis of material and energy flows to justify their inclusion or exclusion;
XS RUAN BE B AL A 75 A 5 R R A 20 BT s
b) an assessment of the precision, completeness and representativeness of data used;
X i FH A HOHER P . SE BEPEANACR R EAT A VR4
¢) a description of the equivalence of the systems being compared;
Xf T LB R G S U P i
d) a description of the critical review process;
X 45 2 PR P e S AR A I

e) an evaluation of the completeness of the LCIA;

15
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X2 i A ST M A S B (DA

f) a statement as to whether or not international acceptance exists for the selected LCIA category indicators

and a justification for their use;
X P ide FH 0 74 i FEL SIS e P AN SR m HR bt 73R4S T [ N B BrA T i 1, DB fi X 2
b ER

g) an explanation for the scientific and technical validity and environmental relevance of the LCIA category

indicators used in the eco-efficiency assessment;

X AR SRR VR v BT A i e SIS R AN S FR AR I REA M L BORTTAT PRI SR S
UL

h) the results of the uncertainty and sensitivity analyses;

AN E PR AU BT 45 2R 5

1) an evaluation of the significance of the differences found.

X i I 22 S ) B A 1R A

For the product system value assessment, the following shall be addressed:

b) X T RGEME T, N LU N

a) the assumptions made in the product system value assessment phase shall be clearly reported and justified,
X572 i RGN E VAT B BOTT /R AOBGA T I 43 7 8 IE

b) the methodologies and product system value indicators used in the product system value assessment

phase shall be clearly reported and justified;

XF 77 b RGN AR VTN B B 1 7 VR B RGN SR AR NS I R 1 IR s
¢) an assessment of the precision, completeness and representativeness of data used;
Xf BT B B HERR I . S8 AR AR HEAT TR s

d) a description of the critical review process;

X 45 PP o I R A I

e) an evaluation of the completeness of the product system value assessment;

XF 77 i RGN B VEAT T8 SV R PRAG

f) the results of the uncertainty and sensitivity analyses;

AN 5E PRI BURAE T AR 45 R

g) an evaluation of the significance of the differences found.

X T I 22 S ) B A ) 1R A

If the results from an eco-efficiency assessment are intended to be used in comparative eco-efficiency

assertions disclosed to the public, neither the environmental nor the eco-efficiency assessment results shall be
reported as a single overall score or number.

LSRRV SRR T A A A A AT AR LU AT, TP 5 i A0 AR 25 R P A R 25 2R
A — AR B AT 4R A

7 Y EMIEE Critical review

7.1 LA General

The critical review process shall ensure that
S VEVE R I AR R DR R A S0«
— the methods used to carry out the eco-efficiency assessment are consistent with this International

Standard;
16
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—— SRV B 5B AT & A SO K

— the methods used to carry out the eco-efficiency assessment are scientifically and technically valid;

—— RN BT R E R A B AR A7 1

— the data used are appropriate and reasonable in relation to the goal of the eco-efficiency assessment;

— B E S S, HSESSEE H iR,

— the interpretations reflect the limitations identified and the goal of the eco-efficiency assessment;

—— AR U B NS e LR ) B4 R PR A DL R AR AR PR B H

— the eco-efficiency assessment report is transparent and consistent;

— BB REEY H— 2

— the final results reflect the scenarios, the variety of data, and the impact of different methods of weighting
and allocation identified in the eco-efficiency assessment.

—— AL IR B B SRRV T B & A S B 2RI DR [FIRCEE RN 23 BTV A o

The scope and type of critical review desired shall be defined in the scope phase of an eco-efficiency
assessment, and the decision on the type of critical review shall be recorded.

S VR VE T Y AN ST B AE AR A R VR A TG S 2 B BOTT IR, S0 o 48 8 PR VR H 2R
IR SE o

In order to decrease the likelihood of misunderstandings or negative effects on external interested parties,
a panel of interested parties shall conduct critical reviews on eco-efficiency assessment where the results are
intended to be used in a comparative eco-efficiency assertion intended to be disclosed to the public.

XF 85 Rt R 1 A AR A A AR SRR EE A B AR S R VR Y, DI DR AR BN S 23 A 5%
T3 B GRS, I A 2 A 5T AR SR 2 AR A RPN HEAT S e TR .

7.2 MIEPSIMNEBERIFITRIL EMIER Critical review by internal or external expert

A critical review may be carried out by an internal or external expert. In both cases, an expert independent
of the eco-efficiency assessment shall perform the review. The review statement, comments of the practitioner
and any response to recommendations made by the reviewer shall be included in the eco-efficiency assessment
report.

S8 PEVF EH AT R N AR AR S AT  IX PR DL T 5 B9 RE FRAL F AR ARV B R ST PR
PEE BT, Tb N G L DARORT PP e N IR 4 8 1B 5238 A 8 7 AR S RO PN R i

If the eco-efficiency assessment results are intended to be disclosed to the public, a critical review by an
external expert shall be performed.

WA A AR B A S R VPN G5 R, IS R A S AT 28 e VP
7.3 F@EHEXFEFRBAMITHLEEHIES Critical review by panel of interested parties

If the eco-efficiency assessment is intended to be used for a comparative eco-efficiency assertion intended
to be disclosed to the public, a critical review by interested parties shall be carried out.

S EEVEN BAER TR ) AR A RS REER LE A, R M) S 56 7 BEAT 4 E 1 VE
B o

In such a case, an external independent expert should be selected by the original study commissioner to act
as chairperson of a review panel of at least three members. Based on the goal and scope of the study, the
chairperson should select other independent qualified reviewers. This panel may include other interested parties
affected by the conclusions drawn from the eco-efficiency assessment, such as government agencies, non-

governmental groups, competitors and industries.

17
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MIEOLT, SR e — A AN SRR o T KA T, PR T RAA DT =4
FIG o 7 AR T T FK) H A B e At B S PP e B L R B XA R IE R AR
PRGN (O HARAE T, InBUALR . AFBURAEZ. SE0 TS A .

The expertise of reviewers in the scientific disciplines relevant to the environmental and product system
value assessment phases, in addition to other expertise and interest, shall be considered.

PR L XN E SRR dh R G E VE B BOH SR O RL 22 b iR, 38 75 25 8 HoAth b
VI

The review statement and review panel report, as well as comments of the chairperson and any responses
to recommendations made by the reviewer or by the panel, shall be included in the eco-efficiency assessment
report.

T A AT L S A Ay DA KOS = T 5 AP o L 8 2l VLR 4 8 ] A0 I 5 A S R PR
AT

18



M & A
(ERME)

GB/T XXXXX—20XX/180 14045:2012

Examples of functional value, monetary value, other values and value indicators

Dheef{E. E2hiME. HtbMERNERTREIRG)

Table A.1 — Light source life cycle example

Terms

Example

Value indicator (unit)

Product system

Light source life cycle

Function [llumination
Functional value Brightness Luminous flux (lumen)
Monetary value Market price Price (euro/piece)
Other values Shape Consumer ranking (numerical value from 1 to 5)

= A1 BREAZR R4 e A HARA

Ri& il Prigdets (AL
RS MR 2% A A
Thag MLl
haeth FEIE JeiEE (R
e [EEZKdni s ks (BT
FoAt 8 S THBRE Y (BB 1 2] 5)
Table A.2 — Mobile phone example
Terms Example Value indicator (unit)
Product system Mobile phone
Function Possibility to use the product for a
long time
Functional value Durability Warranty lifetime (years)
Monetary value Depreciation Trade-in value (USD)
Other values Aesthetics Colour preference by consumer value (numerical

from 1 to 5)

<A 2 FBEEIER G

Ri& Zy| WrEdEdR (AL
PR RS G ZZILENT

Lhee 7 it R I T84 FH £ R BE A
Theet it P A PRAEAE I A Ay (46
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emiirE #rIH PAIH#HT OB (270D

FeAt 8 FM TH B XS A A 9T 7 CBUE A 1 3 5)
Table A.3 — Ecotourism service example

Terms Example Value indicator (unit)

Product system

Ecotourism service

Function

Provision of accommodation and

ecotours

Functional value

Hotel accommodation for tourists

Number of room-nights

Monetary value

Contribution to GDP or

contribution to local economy

Turnover (USD)

Other values

Employment opportunities

Number of jobs created

*® A3 ESHRnEAR S5 =

Ri& | PriEfErs (HAD

7RG AT U R 55

Lk SRALETE AR A ik

heed e T B W A A ALRER PN ¢
* SME (GDP) B4

Tempra T.WEiﬁiﬁﬁﬁ S Bl (Eo)

HAb b AL Q13 A AL B o
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M % B
(&R
Examples of eco—efficiency assessment

EFOLES TN

B.1 & General

These examples illustrate the eco-efficiency assessment procedure. The choices made, and methods used,
are not prescribed by this International Standard; rather it addresses the way in which they are performed and
presented. The given examples are not intended to be used for comparative eco-efficiency assertions.

PR Rl R 7 AR VPO R o A SCHR AN S I T BRI 7508 Tl A 4 e AT A 2 LA
Jike FBIRBIA 2 TR R X LA

B.2 RIEHAHETFILIIEEMEF~REFTESYERTNAIRE] Example of eco-efficiency assessment

applied to electronics products according to the guidelines for the Japanese electronics industry
B.2.1 #ELiA General

Eight major electronics companies in Japan voluntarily agreed to develop guidelines for eco-efficiency
assessment in order to provide rationalized indicators as a powerful communication tool between manufacturers
and customers[1].

HABSK LE T A F HREHIE VAT R, DMt E B RFR bR E il id r A 3%
& 1A e I8 T AN,

In 2006, an eco-efficiency evaluation method was designed to create the indicators for air conditioners,
refrigerators, lamps, and lighting equipment; it designated life cycle GHG emissions as their environmental
impact. Then, in March 2009, with the addition of a washing/drying machine and a personal computer to the list
of products by the Japan Eco-efficiency Forum of Japan Environmental Management Association for Industry
(JEMALI), the guidelines were established.

20064, —HMOASI . UKFE . AT B AN B B 1 R AR A S BRIV TR 1077k
W Az i ST PY R = AR IBGL RE O AR RS . 2009483, HAP PSR B 2 (JEMAD
T8 H AR A SRR IR B PRI NI 1 i s, JFESr 7 e .

These guidelines lay down the methods of calculation and other relevant details regarding the eco-efficiency
of six product systems and a “Factor-X” (which expresses the relative level of improvement in eco-efficiency in
simple numeric terms), and provide uniform eco-efficiency indicators that can help customers select and
purchase more environmentally conscious products on the market.

TRFRLAE 16 i R GRS RCR AT IVERNA RG0S, LB 17X B Ron A SRR B
XGRS IR R, DA B e e A ST 37 b SRR ERA 77 i o

Based on the “Guidelines for Standardization of Electronics Product Eco-Efficiency Indicators Ver. 2.1”
published by JEMAI[2], an example of eco-efficiency assessment for electric lamps is presented below.

MR H AP B E 2 RATH) (R 777 i AR SRR R brdE b fa g (MiiAk2.1) ) B, FaCeq
TN RS R R

B.2.2 BHIFTEEAMIARE Goal and scope definition
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B.2.2.1 HHBIMAEZE Goal definition

Purpose of the eco-efficiency To promote the change from a conventional product [an incandescent

assessment:

BRI E 1)
Intended audience:

HAR3Z A%
Intended use of the results:

SR TUYI Y&

light bulb (Product A)] to an alternative product [a bulb-shaped

fluorescent lamp (Product B)], by presenting the difference of eco-

efficiencies between these two products

L R PR S RS RCR ZE R, (et g (AT
=il A D [R5 GRZETRZEIT G2 B) ) AL,

Customer and everybody who is interested

TH B ARG T o

Calculation of a “Factor-X” (the ratio of the eco-efficiency indicator

of Product B compared to that of Product A) and presentation to

customers

THECBT X7 G B AESBEER S0 A SRR

ZHD I E 9 R

B.2.2.2 FEREIAIAE Scope definition

1) Product system to be assessed

) RN RS
Name:

K

Scale of production:
AP A
Location of life cycle stages:

P i RSB B S AT

Time of life cycle stages:

A i S Y35 B B 1)

Main stakeholders involved:
TR G AH R TT

2) Function and functional unit
b) MR AIThRERIT

Product A: incandescent light bulb, type 60 (54 W)

Product B: bulb-shaped fluorescent lamp, type 60 (10 W)
These two products are made by the same company

A 608 H T (54 W)

FAERB: 60ERZELUHIEAT (10 W)

PR it A — R A m) AR

Product A and Product B: large quantity

PR AR B B

Production: Product A, Japan; Product B, Indonesia

Use and waste management: Product A and Product B, Japan
A PREA A PAEB: ENFEZJETEIE

RS RER: AR MB: HA

Production: Product A and Product B, 2008 model

Use: Product A, 2008; Product B, 2008-2014 (5,5 h/d)

Waste management: Product A, 2008; Product B, 2014

A pEe PR AR B 20084

A F7ihA: 20084F; ;7 EiB: 2008-20144F (5.5/NE/R)
PRYVEEL: P2 A 20084E; FEEhB: 20144

Customer

R

— The function of the product system is illumination. The reason for this choice is because illumination

clearly indicates a primary characteristic of lamps and is intuitively understandable by general customers.
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SRS DRI, B d MR IR R I KT B A T EAHIE, e 2 P B
PRAR .
— Its functional unit is defined as the illumination of the same luminous flux during 1 000 h of use.
HIhRE R ITE SCONTE 1000 /N Py [R1 S5k E & Y A
3) System boundary
o) RGLH
— Each stage of the product life cycle is included, such as material acquisition, parts production,
manufacturing of lamps, packaging stafts, domestic distribution and use.
PR E AT A RSB BAEATRIERI. A AT A flE . ede. BRI .
— For the product system value assessment, the use stage is chosen to represent the product system value.
FE7= i R GAME TR I, BB BORIKTL™ i R GE 0 .
4) Allocations to external systems
d) B RGEH
— No allocation to adjacent systems is made.
B N RS-
5) Environmental assessment method and types of impacts
e) MR AN 2 5]
— An ordinary life cycle assessment is carried out in accordance with ISO 14040 and 14044.
1% 8 GB/T 24040 I GB/T 24044 1) ZRIHAT A= i ELWIVPAR .
— Life cycle GHG emissions are selected to simply evaluate the environmental impact of these products
due to the significant effects to global warming and the big concern of customers.
8 B L7 i 0o 4 BRAZ I 7 SR PR S 25 R DA ST B TR FE O UE TRk 8 A o JAT TR = U4
HETBCRE A 37 PP 7 i IR B M
— An environmental impact indicator is quantified by using the total amount of the life cycle GHG
emissions according to the functional unit.
FT IR o, RAA 6 IR = U AU B P B R R bR AT B AL .

— Other life cycle impact categories (for example arising from mercury and UV and electromagnetic
radiation from fluorescent lamps) are excluded from the study. After a relevance check, their impacts are
considered to be small compared to GHG emissions.

LA A i A RIS DI (AR BN AN AT R BEAR S 51 S RO 2R D BEHERRAE AT FT 2 ob
FHRAGI AR, AH PR S AR, X LR S AR XS o
6) Value assessment method and type of product system value
) M E PN VR i RS E A

— The functional value for customers is assessed, and a physical quantity is used to express the functional
value.

XHE S AR DI REM EREAT T VRO, JERA— MBS SRR IZII RN i -

— Each product system’s brightness throughout its entire life is selected as the functional value.

BN i R GAE A A i B Y SR R A D e AN

— A product system value indicator that represents the functional value is quantified by using the total
amount of the life cycle brightness, i.e. the brightness multiplied by the lifetime using a usage scenario based on
average and constant conditions. Then, the indicator is normalized according to the functional unit.

A FH A= i i 93 P4 1) 5 e B R B A R R T RE ML 7™ i RGO (B F b, BRI P 2 TP 2 A g 2%
AL 5N R SR A ar i aRAR, SRS AR Th BE S TR R bRt AT H — L AL 2E
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7) Choice of eco-efficiency indicator(s)
Q) BRI HIEEE

— In this example, the eco-efficiency indicator is defined as a “product system value indicator divided by
the environmental impact indicator”.

FEZRBIT, AR REARERE SO ih RGBT 5 IR fR bR 2t
8) Interpretation to be used
h) ffREUi A
— The following aspects of interpretation are needed for the intended use of the results:

NSRILES R TUIATE, 75 B4R A LT U T AR -

— the identification of significant issues;

——H KA R

— an evaluation that considers aspects of completeness and consistency;

5 SE A R — U TR A

— the formulation of conclusions, limitations and recommendations;

——RIREW . R

— a comparison of eco-efficiency results.

— SRR
9) Limitations
i) SRR

— In the environmental assessment, the results of the LCI study or LCIA except life cycle GHG emissions
are not considered to form the environmental impact indicator.

FESRIE VA, AR i JE U St e B iy IR PR B0 S5 R OV B3 A= i Ja R = Ui HRBcED
AME BT AE o

— In the product system value assessment, the functional values other than life cycle brightness are not
considered to form the product system value indicator.

FE= i R GAMEVEY b, B A i 5 2 A i HAB D BE U E A 97 i RGN AR5 -
10) Reporting and disclosure of results
) SRR AR

— Anindependent review will be conducted. The Factor-X results will be presented in product declarations.
A full report will be available on the Internet.

B AT S PR o NAE ST b 7R B TR R AL R X R, R BB A AR SRR
B.2.3 IfEIE/Y Environmental assessment

— Life cycle assessment in accordance with ISO 14040 and 14044 was carried out using the process
analysis method based on the JEMAI-LCA1.10 Database for each product.

T2 GB/T 24040 1 GB/T 24044 (1R, KT JEMAI-LCAL.10 $ds 22 (i 72 7 A 7 i5 A
P AT 1A A R .

— Only the materials and parts used in the final products were considered. Domestic distribution of “1 000
km by using 4-t trucks” was assumed. In the manufacturing stage, primary and average data were collected and
used. For use, the “rated electricity consumption” throughout the product lifetime was adopted, so that the power
change over the same duration was ignored in the calculations. The lifetimes are: 13 000 h for Product B and 1
000 h for Product A.
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R BB Z T A A RIS A o RSB HT 4 WEZR R 2238 %0 1000 2 B HEAT [ A 704 fﬁ
MP,Eﬁﬁ%ﬁ¥ﬂﬁ%wW%%ﬂ% FEMEHBTBL TR ARG S dh A < BUEFE LR,
W [] — IR N D 3R A8 4. (A3 7™ ah A v 1000 ZNEF, 7740 B 2 13000 7N
— As a result of assessment, it was found that 98 % or more of life cycle GHG emissions were emitted in
the use stages for both products. Other impacts produced almost the same results.
PR G R, PR i 98% LA L FAJlR 3 AR A8 A= i Jo 39T P9 A R B T, oAt Sz ™ A=
2 IR EICE
— The total amount of the life cycle GHG emissions was presented in units of [kg-CO»e] to form the
environmental impact indicator.
Wt CEdr R = SRR ) LT Ak & (kg COe) AL,
— The total amount of the life cycle GHG emissions for Product B was quite a bit larger than that of Product
A due to its long lifetime. However, as the indicator for Product B must be calculated according to the functional
unit, the numerical quantity of it became smaller than that of Product A in this study.
Fa BT AT ARG, AR AR A I N R S AR B A RIRZ . ARl T B
MIFE bR e R T DhRE SR TTHEAT THEL,  DRIEASHIE o rh ™ i B BOBUE AR L™ i A /)
— The indicators of two products were calculated as follows:
PR AR TSR T
— environmental impact indicator of Product A = 2,32 E+01 [kg-COze];
— = A IR $ERR = 23.2 kg COze;
— environmental impact indicator of Product B = 4,66 E+00 [kg-COze].
— = B RN TE bR = 4.66 kg COze.

B.2.4 FRALGMETFN Product system value assessment

— In order to create the product system value indicator which is mathematically based on its average and
constant conditions, life cycle brightness was defined as “all luminous flux (unit: Im)” multiplied by “utility
duration (unit: hour)” according to the guidelines for the Japanese electronics industry!?).

ONFESLEE TP R RME E 26 AF T B2 i RGO E AR, Wt H AR 7 Db FR A, A i 1
SONca el E (AL Im) "5 RUFRFSE R Az h) PR .

— The measurement method of “all luminous flux” is provided in the following Japanese Industrial
Standard: JIS C7801: Measuring methods of lamps for general lighting.

At B I DT VR IR DU HAR Tk bRitE: IS C7801 — M HEWIAT R I 77 7.

— The decrease of “all luminous flux” through the same utility duration as the environmental assessment
was not considered.

RN FE 4Gl A P PEANAH [F) 24T TR) BN R BRI

— The utility duration of each product is defined by its “rated lifetime”. The definition of it is provided in
the several Japanese Industrial Standards, such as JIS 27501, Z7617-2 and Z7620-2.

BEA 7 b (0 R8H RR 2 8] R U8 A T A R g . HAR Tk AmitE JIS 27501 JIS Z7617-2 A1 JIS
Z7620-2 S0 S RFEEIN TR HEAT 173 o

— The “rated lifetime” of Product B is 13 000 h instead of 1 000 h of Product A.

77 it B AVAIUE 8 FH 73 A9 13000 /N, 77 i A FRRIE i L 73 i 1000 /N

— The total amounts of the life cycle brightness for these two product systems are quite different. However,
as the indicator for Product B must be normalized according to the functional unit, the numerical quantity of it
became the same as that of Product A in this study.
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PR i R SR A A A e R A RO, (BT 8 B AFR AR A% IR T e STt AT 5
—A, FTUEADIFI R0 B 5770 A KR GHEEUEA R .

— The indicators of two products were calculated as follows:

PR it B FE AR TS0 R

— product system value indicators of Products A and B = 8,10 E+05 [Im-h]

7l AT D B RGN E G AR = 8.10 <10° Im h.

B.2.5 ETMEME Quantification of eco-efficiency

— The eco-efficiency indicator was calculated by dividing the product system value indicator by the
environmental impact indicator for each in the units of [Im - h/kg-COze].
R THE S i R G E TR AR SN AR BR Y EUEAS B AR SRR R AR (B2 Im h/kg
CO2¢) -
— The indicators of two products were calculated as follows:
P SRR TR -
— eco-efficiency indicator of Product A = 3,49 E+04 [Im- h/kg-COze];
F= i A SRR RS = 3.49 x<10* Im h/kg CO2e;
— eco-efficiency indicator of Product B = 1,74 E+05 [Im - h/kg-CO»e].
Fe i B RS RCRESE bR = 1.74 % 10° Im h/kg COze.

B.2.6 HURMAAHEM M Sensitivity and uncertainty analysis

— Sensitivity and uncertainty analysis was not carried out in this assessment.

AP AR AT BUBMEAUASTH 2 P24
B.2.7 f#FitEH Interpretation

— Factor-X, the ratio of the eco-efficiency indicator of Product B compared to that of Product A is used to
clarify the difference of the eco-efficiencies between the two products assessed.

EHET X AP0 B ARSI R 57 0 A FAESBERIER 2 D SR M B VR4 P = b
I AR

— The Factor-X result (eco-efficiency indicator of Product B/eco-efficiency indicator of Product A) was
4,98. This means the eco-efficiency indicator of Product B (bulb-shaped fluorescent lamp) is about 5 times larger
than that of Product A (incandescent light bulb).

B X G B RS REARIR i A BIZES RIS II8UE Ny 4.98, KU B (BRZETER
JErT) BAESHCEIRR A (AT KB A4

— The decrease of power for illumination and the prolongation of lifetime contribute significantly to the
improvement of eco-efficiency because the GHG emissions derived from electricity consumption in the use
phase is critical to the environmental assessment results.

B2 Ty R Y 9 AN 5 i RS A ] S 25 e AR A R AR A I B v Y B T 7 A R = A
RSO P PN 45 R A G

— Since several assumptions and simplifications were made in environmental and product system value
assessments, this conclusion should be understood with a couple of limitations. For example, if other functional
values and indicators focusing on the different aspects were adopted, the eco-efficiency assessment might reach

different results.
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W TR b RGHEVEU T AE 1o TN R AL, DR R A5 45 18 I B A R R R
Yo Biltn, SRR A HARM E T A F 5 D REMEATRRS, WA SR AT RE 2 2IA 48R .

B.2.8 1i7Fif Discussion

9

— Figure B.1 shows the product development paths. When an existing product is at the “benchmark product
point, its eco-efficiency (EE = P/E) is defined as 1. Going left and up increases the eco-efficiency, and tanX
expresses the eco-efficiency of the development target. If the target is “eco-efficiency (EE) > 27, area A is the
goal and B is better in the environmental aspect only. Area C shows that the product is steadily
developing toward Area A.

B.1JE/R T i PR AR . A 7= AL TR i s, HARS AR (EE=PIE) FUEN 1o
) /£ _EJ7 I RTRE AT SR M AR AR, tanX FoR IR BRI AES AR . iR Hast BB RE (EE) > 27,
WX A & H bR, X35 B AAEIG T 4. XA C R i IEAE 7] X A B3P AR .

— As technology progresses, different paths may be followed; this sometimes involves a drop in
environmental performance on the way to achieving the goal. Area D appears to be a bad area to be in due to the
higher environmental impact, but passing through this area may be an inevitable step towards the goal as the
best available technology is adopted. In this context, when the product system value is increased much more
than the decrease of environmental impact, the eco-efficiency may be reported as an “improvement” in a series
of product development.

BB BORBED AT e MR R AE, A& SBHESSELH IR T BRSO BRI L.
X3 D AL — AN ZE R IX I (RO HIAEE M D) (H R AN ) i Gt 7 2L X3 D ) s2 B H
It (R e PT FECAD o ZIEIL T, 247 i R Ge B A3 Dt oz KT PR 50 i 1 b i
FE— FA P i R IR AR 28 3% T e i o5 D it

P

Key

E environmental impact
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P product system value

1 new products

2 benchmark product

X reduction of environmental impact

Y improvement of product functions

Figure B.1 — Product development paths

P
EE > 2
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1——3%7 7 s
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Y——7= IRt

& B. 1 FRALEE

B.3 ETFEZEATFMNHAENELSMFTIEM =B Example of an eco-efficiency assessment based on the
integrated assessment approach

B.3.1 #%iA General

By using the QFD (quality function deployment) matrix in the product system value assessment, various
characteristics of products are evaluated based on individual preferences; not only the main function but also its

special features can be taken into account. Therefore, a business strategy for developing better products can be
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reflected in the product system value assessment. It will be useful for industry to apply this assessment to product
development and improvement. An example of eco-efficiency assessment for home vacuum cleaners is presented.

K R E DAL EIT (Quality Function Deployment, &R QFD) %5 FE X7 i R Ge M AE HEAT VR, RIS
AR L0 77 it B & AR PR BEAT DAY, AL T EEThRE, o] LI IR IR ThRE . R, TR
T B 7 it T 41 5 FR) 78 L SREME P SO AE 7 i R G PR o B IR PR R 7 T R ek 0
TV AR . KRS T — DA RS ES R 7R 6 .

In this example, the evaluation method for quantifying the functional value based on the QFD is introduced
and the total environmental performance was evaluated by the LCIA method.

FEARTRBIH, A4 T 3T QFD KIThREMMEEA VRN 7%, KA LCIA J5iEn BRI S 51803t 4T
TV

B.3.2 BHIFTEEAIARE Goal and scope definition
B.3.2.1 BHKAZE Goal definition

Purpose of the eco-efficiency To promote a new product by evaluating its eco-efficiency compared

assessment: with the old one.

A SRRV H Y AT PR L™ it 5 H 7 il B A SRR AHE T

Intended audience: Business customers.

HbR52 AR [N

Intended use of the results: Calculation of “Factor-X” (the ratio of the eco-efficiency indicator of

S5 R 0P A % Product B compared to that of Product A) and presentation to
customers.

TR X” GBS RIS 7 AR SRS E b2
ELD FFIANH 3 s

B.3.2.2 FEREIAYAE Scope definition

1) Product system to be assessed
a) FrPFUr I i R G
Name: Product A: paper-dust-bag-type home vacuum cleaner
R Product B: cyclone-type home vacuum cleaner
Both products are made by the same company.
A BT A E TR A
FAB: KA BT A 2R
PR ] — K AR A

Scale of production: Production: Product A and Product B, large quantity

AP R FERARE B

Location: Production: Product A and Product B, Japan

A i JE A A o B s A B Use and waste management: Product A and Product B, Japan

AP PRIRARIE B HAS
RS EEHE: P=MARPE B HA

Time: Production: Product A, 2000 model; Product B, 2003 model
Az i A A 25 [ B[] Use and waste management: Product A, 2000-2006, Product B; 2003-
2009
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ERE PEERA: 20004E; FEEB: 20034
R SEEHE: P7MmA: 2000-20064F; 7= iB: 2003-20094F

Main stakeholders involved: Customer
TR Z3AH T HRE

2) Function and functional unit
b) ThREFITIRE S TT

— The function of the product system is defined as its cleaning ability in a comfortable manner. This is
because high cleaning ability consistent with usability and amenity is thought to indicate the primary
characteristics of vacuum cleaners.

7 R G REE SONEFIEITETE RE ST, BOABLLHIIE i RE S+ AT FIVE RS RIVE 8 B0 R B
WA 4% B0 T SR E

— Its functional unit is defined as one vacuum cleaner for each product system in its entire life cycle (7
years).

HohRe oo Oy AY (7)) NER RGP — & 5T WA S,

3) System boundary
o) RGN

— Each stage of the product life cycle is included, such as material acquisition, parts production,
manufacturing of products, distribution, use and end of life.

PE R AT LIRS AN B, BAEAPRIRI, A IS . e AR A

— For the product system value assessment, the use stage is chosen to present the product system value for
customers.

FEP= i R GAME VRIS, LR B BOR ™ i RGN AR .

4) Allocations to external systems
d) SMB RS

— No allocation to adjacent systems is made.

B NMBRGE I .

5) Environmental assessment method and types of impacts
e) MR TE MM 2K 5

— In LCI, CO2, SOx, NOx, HFC, PFC, SFs, COD, total N, total P, waste, crude oil, natural gas, limestone
and wood are considered to be elementary flows. A hybrid method based on input-output analysis (IOA) is
applied to quantify these elementary flows!!l.

TEAE G S0 T, CO2v SOxs NOx+ HFC. PFC. SFe. COD. M. EBE. I, JRH.
RIS AR AR YA A FEATL . R —FhEE T AN 70 b (OA) IR &7 EXS I LE A
e,

— In LCIA, global warming, acidification, eutrophication, air pollution and resource depletion are
considered. Other impact categories such as indoor air quality and water scarcity are excluded from this study.
Category indicators and characterization models are based on the LIME method[?!, which is one of the end-point
types of the LCIA method developed by the National Project in Japan.

FEAE A FASE PPN, B T AR R, B E I RIS R SR AR S R R, AR
W) 288 1) a2 A 2 B MK BE R SR AR R BRAE AN I ST 2 b o ZRANFRARFIRAER L T LIME 77758, %
T3 HARE S50 H BT R i A= fi i IS v e 5k —
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— In addition, the weighting method of the LIME method is applied to evaluate the total environmental
performance. The weighting factor in the LIME method was developed by a tried and tested statistical
method, considering representativeness, completeness and consistency!?!.

BEAt, KA LIME 759 P (R ZE A SR ST 7 1. LIME 32 B B~ 4 S0 IE I 4t
WIER, BRI, B — Bk,

— The result of the weighting is used as an environmental impact indicator.

BUE G5 R ] T IR EE AR R o
6) Value assessment method and type of product system value
£ B E TR T 7 il R G 2

— The functional value for customers is assessed. It is defined as each product system’s performance in
comfortable cleaning through its entire life.

XHE S DI REUHMEEAT VPO . DHEEANEE SO ERM™ i R GEAE H 422 dn I N A7 s v P e

— In order to express the functional performance, several characteristics of a product are integrated into a
single index, applying consumers’ preferences derived from a market survey, which means making inquiries
about customer needs and/or interviewing customers!®l,

N TR A ZHRETERE, (8 T3 WIS V8 28 2 4 T 7 It (0 22 AR AR 3R 5 O — N TR — 48
bRy BARTT 2 R A B R BT iR 2 L

— The integrated single index is used as a product system value indicator.

N5 I B — AR BN i RGN AR FE
7) Choice of eco-efficiency indicator(s)
Q) BB

— In this example, the eco-efficiency indicator is defined as the “product system value indicator divided
by the environmental impact indicator”.

AR AR S R R AR E SONT= i RGBT AR SIS AR AR L
8) Interpretation to be used
h) fifRe i

The following aspects of interpretation are needed for the intended use of the results:

NSEDLAE RO &, 75 ZR AL LU 75 T e

— the identification of significant issues;

——H K AR

— an evaluation that considers aspects of completeness, etc.;

—— 5 S8 e BN T I DA 5

— the formulation of conclusions, limitations and recommendations;

—RIREEW . AR

— a comparison of eco-efficiency results.

— RN R
9) Limitations
i SRR

— In the environmental assessment, the results depend on the conditions of the hybrid method!" and the
LIME method®l.

FEMIE VA, 45 R TR A T7VERA LIME TR 1 2%

— The results of the product system value assessment are concluded with the method™ and the limited set
of quality characteristics.
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P R GENME VR 5 SR A VR B BRI PR & A
10) Reporting and disclosure of results

IDRE-E SUS=RIIE)T

— An independent review will be conducted. Factor-X, the ratio of eco-efficiency indicator of Product B
compared to that of Product A, is disclosed with a disclaimer to avoid comparative eco-efficiency assertion. A
full report will be available on the Internet.

R REATHSLPR R . AT X G2l B ISR 570 A KIS IRIR D) FFId 2
SR, DRSS RCRXS A o NIAE LRI b A A e B R

— The product system value factor and the environmental impact reduction factor are shown on the chart
so that the trend of product development and the contribution of both indicators to the improvement of
ecoefficiency can be visualized.

FE PR P B i R G B R 5 MR S B IR, AT T DLEL A 177 i T A a3 DL &
PIAN R BR R i AR S R TR

B.3.3 IfEIE{' Environmental assessment

— A hybrid method based on IOA?! was utilized for the background data in the LCI analysis.

KT IOARIIR & 752 FH Az i Jo S99 B i v ) S e

— The materials and parts used in the final products and the paper bag consumed in the use phase were
considered. However, for the cyclone-type vacuum cleaner, since the vacuumed dust is directly carried to a
rubbish bin, no paper dust bag is required. In the manufacturing phase, average energy consumptions were
applied. Distribution of “20 km by 2 t trucks and 330 km by 4 t trucks” was assumed. In the end-of-life phase,
it was assumed that products were transposed to the recycling system, in which iron, copper, aluminium and
several kinds of plastics were recycled and the other materials were incinerated and/or disposed of.

B L T A FH IR RLRITES A LR ASE B BT FE R ARS8 FEAE N o JRTTT, X Tl R sl
#, TR AR B ERA B, A TR EAUp AR . &b BOR S REFE . RBCR A2
Wi 2R R 4R a % 20 o~ HLLA K 4 Wi 22 18k 330 2 B REAT P i A o AEAF A 2RI B, ROR R R
FEW RS, ZREWCRGE R 7B . B UMEERL, SRR B T bR

— Applying the LIME method, overall environmental impacts were calculated so as to avoid a trade-off
amongst impact categories. LCI results were summarized into a single index in a monetary unit, the Japanese
yen, to form the environmental impact indicator.

KHT LIME J5 3058 1 SRPR 20, DLIRE G0 520 288 ol 2 [R) AT o o 2 i Jo 9137 SR 4 SR B 5 O B
HIC e BRI B — 58, JRIR A SR r -

— The indicators of two products were calculated as follows:

PR i AR TH LA T

— environmental impact indicator of Product A = 326,5 [Japanese yen];

P A IR AR = 3265 H ot

— environmental impact indicator of Product B = 318,9 [Japanese yen].

P4 B ISR bR = 318.9 Hot.

B.3.4 FRmALGMETFN Product system value assessment

— The functional performance of the products to express their functional value was defined in terms of
their comfortable cleaning ability and quantified by comparing various quality characteristics in their own units.
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R &F TG AT T BE 1 € SONP dh D REVERE o JVRIBTIREN (B, JEITXT LEA B A7 (25 M B A AR
BALIRETERE

— First, customer requirements were correlated with the quality characteristics of a product in the QFD
(Quality Function Deployment) matrix as shown in Table B.1. Customer requirements and their importance were
derived from the market survey. By making a QFD matrix in this manner, relative important characteristics were
identified from the viewpoint of customer satisfaction.

TG, R HR G EREREK, 3K B PRI E IR REIT (QFD) AEfE. &
RS EZNORIET MM E . BRI 2N QFD FERE, LA I3 55 5E 0 Ff PR RE A B 22 1Y
FHIE

— According to the method proposed by Kobayashi, Y. et al. (2005)B], improvement ratios of quality
characteristics were calculated by normalization on the basis of the maximum actual data between two products,
as shown in Table B.2. Finally, the functional performance was quantified as a weighted average of improvement
ratios to form the product system value indicator.

R4 Kobayashi. Y 5 A (2005) B HI 7535, FI WA 2 8] B RSk br it lad 13—kt
SRR R, IR B.2 R, &E, RESEERBATINBCF B LIS B D) RevERE R AL E, &
TR i RGEEFER -

— The indicators of two products were calculated as follows:

PR i AR TSR T

— product system value indicator of Product A = 0,74 [- (arbitrary unit)];

Pl A B RGN ETE S = 0.74 CEEH);

— product system value indicator of Product B = 0,96 [- (arbitrary unit)].

77 i B I i R GEHMESRRS = 0.96 CEAN).

Table B.1 — TQFD matrix for a vacuum cleaner
(The full table can be found in Reference [3])

Quality characteristics

Brush .
Customer Dust  |Body weight{Total weight| revolutions Degree of . U_nlque
. Importance . . luster | Noise [dB] filters
requirements suction[W] [ka] [ka] per minute .
[times] [number]
[rpm]
Clean exhaust 3 9
Capacity to pick u
P an))//thir?g g 9 9 3 1
Silent 3 1 9
Ability to remove
dust 8
Capacity to clean in
narrow space 3
Capacity to clean
P flozring 9 3 9 9
Easy-to-control
body 8 8
Capacity to clean
along walls 9
Capacity to clean
ceiling, etc. 1
Ease of operation 3 9 9
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High dust suction

Light brush

Various optional
units

Relative importance
(%)

16,8 3,2

2,4

9,8

8,0

9,6

2,4

Relationship

9: Strong relation
3: Normal relation
1: Low relation

= B.1 EFXINA2ZHY TOFD %ER%

Ji AL

E-IAE 2N

HEW

@IS
(W)

REE
(kg)

il 78
(rpm)

W
(580

Lyl
(dB)

Fh g8
#»
€ s=9)

MERE L

9

R R A e

i)

[;/\/I\Ab
R He

W [ W | O | W

P/ 6] 3 9 7 g
71

w

THTR R R BE

HLE 5 F il

el

O | W | O

TN RAER A RE

—_

T fE

L&)

il ¥

W | O [ W

AR HTT

A B EE (%)

16.8 32

2.4

9.8

8.0

9.6

2.4

E: WESERCIT B SR

AHICHE

9—— ARG
3——— AR
1——55HK.

Table B.2 — Summary of functional value of a vacuum cleaner

(Products assessed were different from those of Reference [3].)

Quality characteristics

Importance

Actual data

Direction

Normalization
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% Product A | Product B Product A | Product B
Dust suction [W] 16,8 570,0 560,0 1 1,00 0,98
Body weight [kg] 32 3,7 3,6 ! 0,97 1,00
Total weight [kg] 2.4 53 52 ! 0,3 1,00
Brush revolutions per minute [rpm] 9,8 4200,0 6 000,0 i 0,70 1,00
Degree of luster [times] 8,0 10,0 2,2 l 0,22 1,00
Noise [dB] 9,6 55,0 59,0 ! 1,00 0,93
Unique filters [number] 2.4 4.0 3,0 i 1,00 0,75
Weighted average 0,74 0,96
#*B.2 ETRAE[HTEENELR
R HEMH LR o H—4k
5]
% =R A F=i B PR A F=i B
AThEE (W) 16.8 570.0 560.0 1 1.00 0.98
HaEE (kg) 32 3.7 3.6 ! 0.97 1.00
HER (kg 2.4 53 5.2 ! 0.3 1.00
Fill F#%#  (rpm) 9.8 4200.0 6000.0 1 0.70 1.00
JEERE (FFED 8.0 10.0 22 ! 0.22 1.00
B (dB) 9.6 55.0 59.0 ! 1.00 0.93
MRS (D 2.4 4.0 3.0 1 1.00 0.75
BT 31 0.74 0.96
i WATEN I i 5 2 OB AN R

B.3.5

HZMEREN Quantification of eco-efficiency

— The eco-efficiency indicator was calculated by dividing the product system value indicator throughout

its entire life by the environmental impact for each in the units of [-/Japanese yen].

M T EARERN S A A I i R G A TR AR S B R bR B, RIS R (/H T N

RS BRAR R -

— The indicators of the two products were calculated as follows:

PR i A FE AR TH LU0 R

— eco-efficiency indicator of Product A= 0,015 8 [-/Japanese yen];

PR A FIAESRCRIERR =0.0158 -/H Jt;

— eco-efficiency indicator of Product B = 0,021 1 [-/Japanese yen].

e B MAESRCR EFR =0.0211 -/H Jt.

6 BURMFAFAEME DM Sensitivity and uncertainty analysis

B. 3.

— Sensitivity and uncertainty analysis was not carried out in this example.

R BIAR HEAT BUBHE AN E P70 o
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B.3.7 f2fE Interpretation

— The ratio of the eco-efficiency indicator of Product B compared to that of Product A is used to clarify
the difference of the eco-efficiencies between the two products assessed.

FEA P B A RCRIRIR 57 i A RS RCR TR AR 2 LR UL I PO IR I ™ il (9 A S R 22

— Factor-X = 1,33 (eco-efficiency indicator of Product B/eco-efficiency indicator of Product A).

Bl X =1.33 (77l B HIAGSRCERIRIR i A IS REESR) .

— This means the eco-efficiency indicator of Product B (cyclone-type home vacuum cleaner) is about 1,3
times larger than that of Product A (paper-dust-bag-type home vacuum cleaner).

7 B ORRNGAFH B AR FIESREIEIR i A GRERAFH AT M) K 1314
ik

— In addition, both the environmental impact reduction factor and the product system value factor are
plotted in Figure B.2 to clarify the evolution strategies of assessed products. Factor-X can be derived by
multiplying both the product system value factor and the environmental impact reduction factor together.

UeAh, fEE B.2 Wi bR A 2 > KA G R GEAE R T, DA B BT A 7t A S . T
T XU b R G E A 5 5 AR g PR R SR AR

— The environmental impact reduction factor = 1,02 (Environmental impact indicator of Product A/
Environmental impact indicator of Product B).

D R = 1.02 Gl A BFIRSERZRER/ 5 B KM REIRTR) o

— The product system value factor = 1,30 (Product system value indicator of Product B/Product system
value indicator of Product A).

PR RGMER T =1.30 (7l B 77 RGEMESRFR M A B RGN ERER)

— As a result of the environmental assessment, it was found that environmental impacts in the use phase
account for about 75 % of those in the entire life cycle for both products. CO, and SOx emissions, which were
mainly derived from electricity consumption in the use phase, were critical to the total results. Due to the
increased electricity consumption of Product B, its global warming potential became worse. However, resource
depletion indicator improved because the weight of Product B was partially reduced and no paper dust bag was
required. As a result, from a life cycle perspective, the environmental impact indicator of Product B improved
more than that of Product A. Reduction of the environmental impact in both the use phase and the production
phase can make it possible to further improve the eco-efficiency in the future.

IIEEVPO 45 RAR BT, IR S A P B RO PA B 20 o5 382 i Y 75%. CO, A1 SO HETUER:
(EZRJSETAE IR B B FE) SRS R B R E S, i/ B FFERESE N, K ek
BRIE ARG E K. H7 5 B WEREE DI AT EELRLE, R SEEERR G Iroot. WE
AL, 77 B IR MR AR LE ™ i A UM SEREM TR C5ct BE K. I 77 i B AE A B BOAN
AP BURIA B, w AR R OR B — DR R AR SRR

— The product system value factor mainly contributes to Factor-X. Although Product B has both superior
and inferior characteristics to Product A, the capacity to clean along walls and floors was improved. According
to the customer requirements in QFD matrix, not only the suction power but also additional performances, such
as the improved capacity to clean floors and along walls, etc., can provide enhanced value to customers.

P RGNME T EES R T Xe RE B AHEL A RN EA RN G AL (E7 5 B XY
o I AT HB AR AT Vi E 0 SE 98 . MR 4fE QFD JEREH IR T fa 3K, B 7 IRAR DA 4b, IE TR AR RE (i
S rniE i AR BRI RO BE /156D, HEMT N P SR S m A A
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— In the environmental assessment, several assumptions are set in LCIA, for example, transport distances
and the end-of-life scenario. The results depend on these conditions and the conclusion should be understood in
the application of LCI data and the LCIA method.

FERIE VG, A dn IR B2 1 2 MBI, Bl nis e m AN G ar 4B R . RN AR
JE) S BB R A i S SIS MR PEAN T VR I R BRI A5 0 B T IR e AR

— In the product system value assessment, the consumer preferences derived from a market survey in Japan
are thought to vary in other regions and also over time, according to the market situation, the competitors’
situation, lifestyles, etc.

FEP i R GAMETEY T, IRIETSE O T PO A7 AR, HAR T 370 2 45 1O
B O I A H A b X B I TR R RS A I AS T

— It is valuable for industry to utilize the eco-efficiency assessment as an internal management tool. While
it is important to analyse trade-off among environmental impact categories carefully in the context of LCA
practice, the definition and formulation of the eco-efficiency indicators depend on the business strategy of each
company.

W A S HERVENE 9 N AR B T B A bty SR B AN o A AR A A ST S B P R 4 20 A
BRI 2 ) 2 1B] AL AR H B, (AR SRR AR BRI 58 SOMIHI 58 B T4 — 8 A w1 B P b SRS

— This example was intended to focus on the trade-off between environmental impact and functional value,
not the trade-off in environmental assessment. From the viewpoint of consistency with the weighted functional
value, environmental impacts were summarized into a single score based on the sophisticated LCIA. In this
sense, the eco-efficiency indicator in this example applies when presenting an outline of the product’s
development, as shown in Figure B.2.

AR B AESFRVEIN RS 5 D e (B 18] RO, T AR SE VR A AU o AT BE AU 8 frfr
—BURAL, BRI A GNyHET 2R A i R R PR R SR — 1 o) FEIZ R L, AORBl T AR
BERFERIEH] 007 dhoT R AT MR, &l B.2 B
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Key

X product system value factor

Y environmental impact reduction factor
1 Product A

2 Product B
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3 factor 4
Figure B.2 — Factor-X chart
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B4 ETZATEMWESTHETEMAZEBNNA Application of eco-efficiency assessment based on
integrated assessment

B.4.1 #fiA General

A petrochemical company in Mexico conducted an analysis of eco-efficiency to evaluate two technology
options for increasing the production of an ethylene plant. Ethylene is an olefin feedstock used for a variety of
petrochemicals and can join other hydrocarbons such as benzene to produce ethyl benzene, styrene and other
olefins useful in obtaining polymers such as different types of polyethylene.

SR PR — S AL T m I AR AR W AP L0 B e SR T AR RO TS . L
TEMA AR, AT ARG S () SEE RO R OBl A B T
REY ANAFRRMBE O Er ik,

B.4.2 BRFTEERE Goal and scope definition
B.4.2.1 HBIMEZE Goal definition

Purpose of the eco-efficiency Due to the increase in installed capacity from 600 000 t to 900 000 t of
assessment: ethylene in the Morelos Petrochemical Complex, Mexico, two options
HEBBEM I EHK
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Intended audience:
H RS2 AKX
Intended use of results:
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of technological improvement have been evaluated with an eco-

efficiency analysis:

552 74 =F Morelos £ il A6 T A5 24 7] H1 £ 4 ) 2B AL 725 8 600000 M 1

229000000, R AR T - PN B B TT 56 -

Option A: Update of two cracking furnaces, two new cooling units in

the refrigeration section and replacement of the tower which removes

the methane (natural gas), minor changes in compression.

TIRA: HET R, ERIRBOT MG R HIAE, HhH

B CRERD BERRES, [h46 R G0 ksl

Option B: Update of two cracking furnaces, a new cooling unit in the

refrigeration section and replacement of the tower which removes the

methane (natural gas) and a new compressor.

Ji%B: HHTA R, AERABOTE — G A E, b
(RSO Bikr¥s, Hhn— & E4ahl.

Internal decision makers.

R RS

To present a factor which expresses the relative level of improvement

in eco-efficiency in simple numeric terms (the ratio of eco-efficiency

indicator of Option A vs Option B).

S — A DA B R AR S R AR SO AP 7 (7 A

57 EBHIESREARIR ) -

B.4.2.2 SEEIMAE Scope definition

1) Product system to be assessed
a) FeHN )™ i R G5
Name:

K

Scale of production:

P R

Location:

My ERA

Time:

IS 18]

2) Function and functional unit

b) ThREFIDIREHIT

Ethylene production system

LG R 58

600 000 t to 900 000 t per year

£4F60000004 229000000

Mexico

5 A

Production: Product A, 2000 model; Product B, 2003 model
AP FRERA: 20004F; 7B 20034

— Production of ethylene to be used as raw material for polyethylene, monomer vinyl chloride, ethylene

oxide, styrene, acetaldehyde, among others.
PO ER IR BRI Ak KO, COREEREE.

— The functional unit is 1 t of ethylene produced.

ThREH TN 1 WL o
3) System boundary
C) RGUFH
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— The product system begins at raw materials extraction and ends when the ethylene is the raw material
for other processes. Other life cycle stages are excluded because they do not change the overall conclusions of
this study.

77 i 2R G0 FE N FORHR BT 46 21 247 By Ho s T2 00 J5oR Dy 1k HAth A= i i ST B HERRAE ST, &
MIHA 22 R AT T ARS8
4) Allocations to external systems
d) AMB RS

— No particular adjacent systems to be allocated exist.

BHAMHBRG .

5) Environmental assessment method and types of impact
e) MNP T VAR R 2 5]

— Environmental impacts were calculated using the life cycle impact assessment method ecoindicator 99
(H)!", taking into consideration three category end points: human health, ecosystems quality, and resources.

IASTE A 00 SRe FH A A JE S W PEAN 7 V2R S HR AR 99 (H)MEAT VB, 28 18 = AN 4 s N2 {E AR
AB RGN .

— The impacts were normalized with respect to the base case.

AR FEAAE LU T AP AT 10— AL 2L
6) Value assessment method and type of product system value
) PHEVHN 72807 R E R

— The product system value is based on the functional value of production of ethylene per day.

PR R G T RER A P B D RE AN -

7) Choice of eco-efficiency indicator(s)
Q) EBNCERIRIRHILEE

— In this example, the eco-efficiency indicator is defined as the “product system value indicator divided
by the environmental impact indicator”.

AR, A BEEIERE SO i RGN E TR S IR S TR bR L

— The eco-efficiency indicator is calculated with Formula (B.1) and the factor with Formula (B.2) as
follows:

ESBMEIBEMHE T E AR (B.1) Ml (B.2) itEEY, WTFHnR:

Product value

Eco-efficiency = ————— (B.1)
Environmental impact
e A g
KR — P E
é'zd_‘\)(&z %fﬁ%ﬂrﬂ] (B.l)
Eco—efficiency of the evaluated product
Factor = o P (B.2)
Eco—efficiency of the base case product
IR R &S
?r; _ 7= i X (B2)

AL R A AR
8) Interpretation
h) fifRe i
— In order to choose between options A and B, the eco-efficiency of these options needs to be compared
to that of the current plant.
NTITTR ARTTR B it ik, TRt pimr RS S LT3 E AR SRR T UL
9) Limitations
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i) Jer PR
— In the environmental assessment, the calculations exclude:
FEARSE VAN TSP HERR T
— construction, infrastructure and capital equipment;
—— it T FERE AR A
— human resources and labour.
—— NJRIEMTTE) J) .
— The calculations also exclude materials used in trace amounts and substances for which there was
insufficient data.
THE A RTINS HERR T A F AR R BE A 78 23 B i
10) Reporting and disclosure of results
) AR MR
— An internal report will be made.

TS NS .
B.4.3 IfEIE{' Environmental assessment

— The environmental assessment was carried out using life cycle assessment in accordance with ISO
14040:2006 and ISO 14044:2006 and the Eco-indicator 99 (H) life cycle impact method.

M4 GB/T 24040, GB/T 24044 FIA=Z54847 99(H)AE fir Al s M, K A A= d LI VPR 1) 5V EAT
HEE

— Figure B.3 shows the impact categories evaluated for options A and B, with respect to the current

operation of the ethylene plant.
B3 R T 7R AR B R I B R AT R UL I B 2 A

Yo
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Key
A ethylene base 600
B ethylene expansion 900

C ethylene new burnes
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Figure B.3 — Results by category of impact improvement
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A LIRHEEATE 6005
B ZJH¥ % 900;

C B ImBSE

& B. 3 1R MK E AKX HIER

— Six impact categories were analysed to assess the advantages and disadvantages of the performance of
the options examined. These categories were normalized. As shown in Figure B.4, the two options are assessed
relative to the current impacts of ethylene plant.

XN ABEAT 1 b AP AS BT=5 8207 SRR A, FF R IX IR BT 10— Ab 3. i
B.4 7, RPN AN T 24T 20 BRI EAT T YR

Key
1 carcinogens

2 climate change
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3 ecotoxicity

4 acidification/eutrophication
5 minerals

6 fossil fuels

A ethylene base 600

B ethylene expansion 900

C ethylene new furnaces

Figure B.4 — Six impact categories for the different options and normalized values

FRE 5 U -
1—BUEM;
22— R

3I—EAEFM
A——BRA B E T
S5——H Y s

A——LIRHFEAR =5 600;
B—— ¥ % 900;
C—— i LImERI
& B. 4 AEA RN MIERF)T—E

— Table B.3 shows the improvement in the end-point categories. The three categories are reduced. These
data are considered as the environmental impact of the project to calculate eco-efficiency.

AR MIBOE IR B.3. = AN P FEAR. R I Le et D9l H 3R s AT 5 A 25
L&

Table B.3 — Comparison of the three end-point categorie

Human health (eco- Ecosystem quality Resources

points) (eco- points) (eco- points)
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Current plant 74,7 7,2 4970
Ethylene expansion 900 (Option A) 41,8 5.4 3414
Ethylene new furnaces (Option B) 40,6 5.3 332,0

Improvements (%)

<44 Option A

<25 (Option A)

<31 (Option A) <33

<45 Option B <26 (Option B) (Option B)
#*B.3 =NMESEFRIELER
N R HERGRE IR
CEDTED CEZSED (EBZED
E RN 74.7 7.2 497.0
ZIHY A 900 CHREA) 41.8 54 341.4
B BRI (THE B 40.6 5.3 332.0
<44 (TE N <25 (HE M <31 (HEMN
BOE (%) ) X X
<45 (i€ B) <26 (FEB) <33 (HEB

B.4.4 FERALGMETFN Product system value assessment

— The product system value for the current plant is 1 800 t of ethylene per day (current capacity) and, for
options A and B, 2 702 t of ethylene per day (planned capacity).

TR B RGMME R RER 1800 MEL)E CHAFT™AE) , TR A FITE B e vEER 2702 I
ZH G

— All cases are calculated based on the same days of continuous operation per year.

AT W S R A A AT ) RSO AT 11 5.
B.4.5 AETBMELRAIITE Calculation of eco-efficiency results

The data used for the calculation of eco-efficiency results are shown in Table B.4.
THEAE SRR G T I RO W3k B.4.

Table B.4 — Data used for the calculation of eco-efficiency results

New expansion New furnaces
Current plant
(Option A) (Option B)
Capacity (t/d) 1 800 2702 2702
Ecopoints LCAa 437,9 288,6 280,5
@ Ecopoints are calculated according to Reference [1].
R B4 ESURERITERARIE
. TR TR
AT E . .
(FHEA (FE B)
FERE (Yd) 1800 2702 2702
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A BR VAN AR S A B e 437.9 288.6 280.5
B BRI S5 ki H AR R

Eco-efficiency = Product value/Environmental impact

ALD xﬁli }L 1 'fE_ E’/ ”ﬁ

.. Prod 1 1800 t/d
Current plant Eco-efficiency = ———cat® _ =4,11

Environmental impact  437,9 Pt

=4.11

MR AR = 5

FRAE 1800 M/
B 437.9Pt

Option A Eco-efficiency = —roductvalie _ 27020d _g 3¢

Environmental impact 288,6 Pt

e P PR 2702 MK
5 A METHE = S TR

Kt"

Productvalue _ 2702t/d
Environmental impact  280,5 Pt

Option B Eco-efficiency = =9,63

PEAE 2702 /R
EsEm - 280.5 Pt

THEBHAESKE = =9.63

Eco—efficiency of the evaluated product(Option B) 9,63 _ 234
- 1]

Eco—efficiency of the base case product(Current plant) 411

Factor =

W S AN S b Al %
I = ETRGEEIE kB _ 96

TR R E S AE CHATE R =234

B.4.6 HURMIAAHEM ST Sensitivity and uncertainty analysis

— Sensitivity and uncertainty analysis was not carried out in this example.

2N AR AT BB RS 2 P #T
B.4.7 f#FtRH Interpretation

— In comparing the two options with respect to the current plant, there is significant improvement in
environmental performance.

PIRNT AL AT B IS DURE, RSUE 1 RE .

— In summary, Option B has the highest eco-efficiency.

SRR, 7% B RAESHEERS.

B.5 ESMETEMHIKA—EEA5 Application of eco-efficiency assessment — Chelating agents
B.5.1 #tiA General

This eco-efficiency assessment was originally published by Borén et al. (2009), but is revised here to fit
the format of this International Standard.

ZAEBMEIEM B A H Borén 55N (2009) KK, AL HAT 118k L& NAH A% 2.
B.5.2 HMAEEAE Goal and scope definition

B.5.2.1 HBIARZE Goal definition
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Purpose of the eco-efficiency

assessment:

BRI B H 1

Intended audience:
ERZ@AN
Intended use of the results:

LRI TUYI Y&

B.5.2.2 FERERE Scope definition

1) Product system to be assessed
a) fFrFH ™ i R G
Name:

ey

Scale of production:
P R
Location of life cycle stages:

A i ALY B B A

Time of life cycle stages:

A i JE 1% B B 1]

Main stakeholders involved:
T EH Z3AH Ty
2) Function and functional unit

b) LhREFIDIRE T

GB/T XXXXX—20XX/180 14045:2012

With the purpose of assessing different chelating agents from
environmental and financial perspectives, an eco-efficiency
assessment was carried out for European conditions.

N T IIREEANI 55 i1 FE VAN AN RIS 5511, ARRIN 2R A 04T 122
I ESTL T

Primarily product developers, but also purchasers.

PREIT RN E, AR .

The intended use is for product development and communication of
product performance to business customers

R 72 BT A LR A v b 2 7 U B 7 i R RE

Chelating agents made by four different processes; products A, B, C
and D

I PUFA R T2 S S H): WAL B. CHID
Industrial scale

Tl R

Production: Europe; use and waste management: Europe
A= B

SR E R K

Production: 2007; use: 2007; waste management: 2007
AR 20074

flif: 20074

PRAVEH: 20074

Product developer, purchasers

FRER TR WS

— Chelating agents are widely used in detergents and cleaners to improve the detergency power.
B2 N T e RIS R v, DR 5 RE T

— In this study, the chelating agents were compared on an equal-weight basis in order to make the study

independent of the exact amounts used in the many detergent recipes. The functional unitis 1 t of chelating agent.

ABEFTA, XA H B A AT 1L, DMEAEIT SR TV 2 BB T TR T s ) SR . T

REEATCN 1 WA 5
3) System boundary
c) RHUF

— The product system includes flows related to raw material extraction, processing of raw materials,

manufacturing, use, maintenance, recycling/reuse, waste management, and transportation (Figure B.5). The

product system excludes the function of different detergent recipes because it is assumed to be the same for

alternative A, B, C and D.
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PR R G EAE SRR RN, dlE . A 45 YRR RS BENE A SR IR
2 (I B5) o i RGHER 1A RIS KIThRE, BOX#&E™ M AL B. C Al D BRI DIRE.

— Cut-off criteria: 1 % rule

BRI s 19%K0 00 o
4) Allocation to external systems
d) AMB RS

— Made according to the economic value.

BHAMHBRG .

5) Environmental assessment method and types of impact
e) MG PN TTVEFIFE I 2 5]

— Elementary flows present, as shown in Table B.5.

FAFNZE BS FTR.

— The impact categories that were considered in the eco-efficiency assessment and applied for different
chelating agents were: primary energy consumption, resource depletion, land use, emissions, human toxicity,
and risk (referring to occupational health and accidents). The impact category “emissions” is further subdivided
into other impact categories (see Table B.6).

FEAEB RN 5 BN T AR E SRR —IRBEIRIEAE. SURTHAE. LRI,
HEBG NSRS g HRA (i RRAN A0 o S0 HEC 3t — 2 40 73 N HoAt 2 200 (L3R B.6) .

— Impact assessment methods used are detailed in Saling ez al. (2002)[11].

Bt FIR PN 771555 T Saling 25N (2002) UIFIEL0 P2

— In a further weighting process, the impact category results are aggregated into a single indication or
statement of the total strain put on the environment. In the presented eco-efficiency assessment method, a weight
that expresses the environmental importance of that impact category relative to the other impact categories for a
specific region is assigned to each impact category. These weighting factors are a combination of impact
category-specific “relevance factors” and “societal factors.” For the European relevance and societal factors, see
Table B.6. To derive the relevance factor, the result of the alternative with the highest impact in that category is
normalized against the total load of the same category in a specific region. This step yields the relative
significance of the different impact category results. The societal factors express the importance of each category
relative to the other impact categories as perceived by a group of people (see Table B.6). The societal factors are
based on the opinion polls in the same region as were chosen for the relevance factors. The societal factors were
derived through a public opinion poll (Kicherer, 2005). For more information regarding the weighting
methodology and the subsequent integration of ecological and economic data, presented below, see Saling et al.
(2002)'"T and Kicherer ef al. (2007)P1,

FERE— 2 B IIA AL BRI R v, e 5 e 2] 435 SRS 45 o ST 10 8 2 38 PR AN i /s A W o FE A2
H A SRR JT %, BRI 25 7 e — MR, F T 3R iz 5 e 2 R TR v XA AR 5
M A8 5l PR A B B o X A B[R] 1 e S RO MR R ) <A SR R 7 etk e R i A o R AR SR
PR A2 R 7 W3R B.6. O 1 3RIGAHICHE R, A2 vh S fe KPR #6328 07 SR 45 SR AR R 2 X
o 7] — 200 1 R AR HEAT VA — A o 2B RR AT A AN RS2 me 2 45 R B B A . A R R — A
RTINS AR T At 2 i S0 i B 2k (R BL6)

BT AR R P E - Kb TR ERE. 8 R EREE ST

(Kicherer, 2005) . HALE ik LGS EBMA T EHR TR ENEZEE, 1E5% Saling %5
A (2002) AT Kicherer 5 A (2007) P,
6) The product system value
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£ i RGNE

— In this study, the product system value was assessed by using a Life Cycle Costing (LCC) method
(Bengtsson, and Sjoborg, 2004[7]); costs associated with environmental impacts are not covered by the LCC
since, by definition, external costs are borne by society and reflect environmental impacts of the system under
study (Rudenauer et al., 2005[10]). These impacts are covered by the LCA in the environmental assessment.

AW TR A iy B A RASTE (LCC) X7 dh RGBT VAT (Bengtsson 1 Sjoborg, 200471
SR EGE AR A IR B EAE LCC FTEH A . IRYEE L, AMBRA ditt &4, JF LT 7t £
FRIABIFZM (Rudenauer 25N\, 20050100 o A= A HAVEAN A PR SE PP 5 1 IX 285200

— The product system value for the customer, based on an equal-weight basis, was the cost savings of the
chelating agent for the detergent manufacturer.

XIS, FE T4 EARRA L A7 i R GE B 5 70 ek 7] i 32 P % 48 ) A

— In the eco-efficiency assessment method applied, the total costs of the studied alternatives are normalized
with respect to the gross domestic product of the same region that is used in the environmental assessment.

FER T HE S RPN Tk, BT IR b A B0 ) — DX g [ P 27 ISV ARDX PO 5 1 &
W77 R R RA AT IH— AL PE.

7) Choice of eco-efficiency indicators
Q) BRI

— The eco-efficiency method includes a weighting of environmental impacts and costs, resulting in a two-
dimensional diagram (see Figure B.6). The eco-efficiency method takes into account the contribution of the
studied alternatives environmental impact to the total environmental impact within a certain region. In the same
way, the costs of the studied alternatives are compared to the gross domestic product of the same region. Hence,
this is a normalization step, which yields two ratios that communicate the significance of the environmental and
financial impact. If the environmental impact is greater, for example, more weight will be put on the
environmental performance of the studied alternatives. The axes in the diagram are inverted so that the
alternative that has the lowest environmental impact and the best financial performance is found in the upper
right corner. This alternative is termed the most eco-efficient alternative and is hence favoured from an eco-
efficiency perspective.

B BEFETHE NI BA IR, IR —4 e (WK B.6) o ESMETEHE T
JITRIE E Hh 28305 7 G PR B L MR 00— DX A SN SR RE A IR DTk - [RIAE 9 25 7 S IR A 5 [ — X3
AP SMEREAT EEB o R — AN — A AP B, RIS 3 WA - 10 W PR R 55 S0 28 Sk Y B e
Blhn, WERIAERE M, WP U&7 SRR ST B A . B AR BB Y, DUE
TEA AR B BA S AR 5 W L B AR U 55 UK 46 308 77 8 o XA a8k 77 S Nl BAE SRR T &%
BEANAE S BRI L 2 R
8) Interpretation to be used
h) fifRe i

— The two processes will be ranked and a sensitivity analysis will be made to assess the significance of
the difference in environmental impact and life cycle cost.

A X PIANIE REREAT HEAG , FRREAT B 0, DAVE AL AERR BTS2 0e R A iy Jo] S RS AS 77 1 22 e 1) S 2
PE.

9) Reporting and disclosure of results
i) a5 Rk AR
— An internal report will be made.
S A R
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Table B.5 — Elementary flows assessed

49



GB/T XXXXX—20XX/180 14045:2012

COD
Coal BOD
0il N-tot
Gas NHs- N
Waterpower P-tot
Energy (MJ/FU) Emissions to water (mg/FU)
Nuclear AOX
Lignite HM
Recovered/other HC
Biomass SO4*
CI
Stone coal
Oil
Natural gas
Brown coal .
Municipal waste
Sodium Chloride
Chemical waste
Resources (kg/FU) Sulfur Waste (kg/FU)
Construction waste
Phosphorous o
Mining waste
Iron
Lime
Bauxite
Sand
CO2
SOx
NOx Forest
CHa Pasture, fallow, bio-agric.
Emissions to air (mg/FU) NM-VOC Land use (m*FU) Conv. agriculture
CFCs Sealed
NH; Roads, tracks, canals
N20
HCI

#*B.5 THARIEAR

R COD (L&A
Al BOD (AfLFEAE)
A ¥
JKHL NH4-N
B (MIFU) e FAHHER (mg/FU) .
HEHE AOX
TS )/ Fe Atk HM
VIR HC
SO4*
Cr
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Table B.6 — Impact categories and weighting factors

Societal Relevance
Total weighting Factor
| factor factor .
mpact category 13
S R
%
% %
IResource use 20 4 11
IPrimary energy use 20 5 13
|Area use 10 0,3 2
Toxicity potential 20 20 20
IRisk potential 10 10 10
Emissions 20 61 44
Water emissions® 35 95 78
Solid waste 15 — —
Air 50 5 22
Global warming potential (GWP) 50 69 68
Photochemical ozone creation potential
20 8 15
(POCP)
Ozone depletion potential (ODP) 20 — —
Acidification potential (AP) 10 23 17

@ Geometric mean of S and R.

b This impact category includes the eutrophication potential of substances emitted to the water recipient.
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*®B. 6 WA FNERTF

— HEETF S FARMERE T R BRERT p
% % %
FHEF A 20 4 11
—IRAEVEF A 20 5 13
b77p: LSl 10 0.3 2
TETEREE 20 20 20
T AE XS 10 10 10
He 20 61 44
AKHEC® 35 95 78
BN &Y 15 — —
T, 50 5 22
AERTIEE S (GWP) 50 69 68
Hetb LA BB (POCP) 20 8 15
BAHFEES (ODP) 20 — —
T AT (AP) 10 23 17
3§ F1 R W JUFRTF- 24
O Z S 2 A A FEHE B K A 2 TR ) S SR IE A .
a b
0,2 1 1,8 X
a 02
1
3
1
I 4
2
" 18
Y

Key

X product system value

Y environmental impact (norm.)
1 high eco-efficiency

2 low eco-efficiency

3 product/Process 1
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4 product/Process 2
a Low.
b High.
Figure B.6 — The eco-efficiency portfolio
a b
0.2 1 1.8 X
a 02
1
3
1
4
2
b 138
Y

RS FSEER:
X——7= i R :

Y—— 8 (E—)
I—— RS RE

2—— RS

33— AR 1
4——= AR 25

B.6 £MEAE
B.5.3 IfEEIE{' Environmental assessment

— The results of the impact assessment are shown in Table B.7.
SR PN I SR WK B.7.

Table B.7 — Characterization/impact category results for 1 t of the studied chelating agents*

Alternatives
Impact categories
A B C D
Primary energy use [GJ] 71 83 77 20
Resource use [ton crude oil equivalent] 1,2 14 1,3 1,3
Area use [m?-yr] 358 3 3 1
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Toxicity potential [dimensionless] 0,09 0,34 1 0,11

Risk potential [dimensionless] 0,58 1 0,89 0,18

Global warming potential [ton COz equivalent] 5,1 5,7 5,5 2,7
Photochemical ozone creation potential [kg C2Hs equivalent] 1,0 1,1 1,0 0,4
Ozone depletion potential [kg CFC11 equivalent] — — — —
Acidification potential [kg SO> equivalent] 17 15 12 15

Waste [kg] — — — —

Water emissions [1 000 m?] 0,6 6 0,2 27

* Grey-shaded items constitute emissions.

R B.7 1 TR E A FINRIE/ FERLEER

AL HRTTH
A B C D
—REREFAH (GD 71 83 77 20
PEEFIA (e B S ED 1.2 1.4 13 1.3
iR (m?y) 358 3 3 1
B CEEND 0.09 0.34 1 0.11
BIERRE CEESHD 0.58 1 0.89 0.18
LR S (1CO» D) 5.1 5.7 5.5 2.7
Jetb g AL RIS (kg CoHa 248D 1.0 1.1 1.0 0.4
RAEHAEEY (kg CFCI1 &) — — — —
FRALTE S (kg SO M &) 17 15 12 15
K7 (kg) — — — —
KHE (1000 m?) 0.6 6 0.2 27

VRN APTRERA)%e i@

B.5.4 FEmALGMETFN Product system value assessment

— The normalized costs savings that were obtained are shown in Figure B.8.

H—AJ5 AT 29 WL B8
B.5.5 f#FitRH Interpretation

B.5.5.1 #EA General

Results of eco-efficiency assessment of different chelating agents:

AN FVE AT LSRR P 45 R

— The impact category results for 1 t of chelating agent are presented for the different alternatives in Table

B.7.

——R B.7 I T A RIRIETT K 11 R A7

= )

— From these results, it is clear that a trade-off between the different kinds of environmental impacts is

needed in order to generate a priority list of the different chelating agents from a holistic environmental

perspective. This trade-off is done via the weighting step. The weighting factors that were used to aggregate the

impact category results in a single score, denoting the total environmental pressure of the different alternatives,
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are presented in Table B.6 and represent European conditions.

—— G5 R A [F) SRR PR B R 2 (8] 75 EEAEAT AL, DA MAIR 8 B AR I g B2 28 AN [A) 2 571
ARSI i 5o B AP BRI . 3% B.6 FIH T F T8 s m S0 45 R AL R, IXSeAE
R 7 2RIR ANl 0 7 SRS IR g, [RINHARER 1 BRI 2% AF

— The result of the weighting is illustrated in the bar chart and table in Figure B.7. They show the weighted
values for each impact category and chelating agent; the top of the bars denotes the total and final environmental
results that were integrated with the economic data in the complete eco-efficiency assessment.

—& B.7 ISR BRI T R TSR, b SR TR S M SR R IBUE, 260F
FITHR R 7 50 B AR SRRV i 5 2 B B AR 4G A B B A A B 2 IR 45 2R

0.7
0_._6 AL
0.5
0,4 _—
| I =
0,3
|
0.2
U!l - "' - * + b * + ¥ - -
0 . .O. P ‘.. . .1‘0. ..‘-O...O.. ..O‘.. . ..
A B C D
. Area use 0,02 0,000 2 0,000 2 0,000 1
[HI] Risk potential 0,06 0,10 0,09 0,02
74 Toxicity potential 0,02 0,07 0,20 0,02
E Water emissions 0,000 9 0,08 0,003 0,38
AP 0,02 0,02 0,01 0,02
POCP 0,01 0,02 0,02 0,006
=] GWP 0,07 0,08 0,07 0,04
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N Energy use 0,11 0,13 0,12 0,03

m Resources use 0,09 0,11 0,10 0,10

Figure B.7 — Weighted values for the different impact categories and chelating agents

0.7
0.6 ‘ T L
g E—
0.3 ,.|. — ———
0.2 = \\\
g DRSO o] OO
A B C D
YA A 0.02 0.0002 0.0002 0.0001
TERAE XU 0.06 0.10 0.09 0.02
/ 7 TBLEREE 0.02 0.07 0.20 0.02
PR B HETS R 0.0009 0.08 0.003 0.38
TR 5 0.02 0.02 0.01 0.02
et SRS 0.01 0.02 0.02 0.006
E EERA IR B 0.07 0.08 0.07 0.04
N fi BRI 0.1 0.13 0.12 0.03
:*: BURAH 0.09 0.11 0.10 0.10

B. 7 AEIFMNA R FIE & FIRIMAE
B.5.5.2 JIBUFESINY Weighted environmental impact

— The result of this study indicates that the product system for chelating agent A has the lowest total
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environmental impact. A performs well in all important aspects compared with the other alternatives, mainly
because it is based on renewable raw materials and is readily biodegradable. Another advantage of A and C is
that (unlike D and B) they do not give rise to any phosphorus emissions to water and hence the eutrophication
potential of A is minor. The most significant impact of chelating agents is their water emissions, according to the
applied weighting methodology. This is due to the fact that a lot of the eutrophication is caused by the use of
phosphorous in detergents. More than 60 % of the environmental impact of chelating agent D is due to
eutrophication, which is the single impact category that gives this chelating agent a higher environmental impact
than agent A.

AHFCIAREY, BEF ARG BB RN 5HAMAETTRME, a5 A £
A EETT AR R, EEPFDYERT A HA RIS A a7 AN CHS—MiA (5
BA5 DM B AFD ZENIASFKTHTBUEFBE, K& S A S SRR R4 BT
I %, 5 7 S35 HO R FOKHEIG, B9 sn i A i B 51 ke ™ B i) s B 7R L. BEA51 D
AL 60% ML M D 5 B IR T 1R, 105 B TR AR A S — SRR A (2 551 D ARSI e
TEAN A

— With respect to the toxicity potential, A scores much better than C especially; for C, there is limited
evidence of carcinogenic effects from exposure. For these reasons, it can be concluded that on an equal mass
basis, A is the most environmentally preferred product system. A sensitivity analysis also showed that this result
is robust with regard to the region (continent) that is chosen for the weighting.

FEVEAEREIET T, A7) A MR TEGH C, A RMIESE R A S C 25 RBUER .
FTRERH, EFRSREREGM L, B0 A ZHEIAMRE MRS . BURIEIHERY, 280580
TREFEH TR X CORBED S ATEER)

— The total result, including financial aspects, is presented in Figure B.S8.

LA 5577 THIAE N AR Z R WL B8

0 1 2
a 0
W 1
1
2
b 2
Y

Key

X product system value
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Y environmental impact (norm.)
A Product A
B Product B
C Product C
D Product D
a Low.
b High.
Figure B.8 — Eco-efficiency diagram
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