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Abstract

Purpose: This study proposed a systematic approach to measure eco—efficiency of products based on the
concept of quality function deployment(QFD). QFD method has been used to convert customer's subjective
requirements to design specifications. A extension of QFD to environmental issues is known as quality environ-
mental function deployment(QEFD). QEFD includes environmental requirements into customer's demand for
quality, and incorporates them to design specifications of a product.

Methods: In this study, we compared eco—efficiency of old and new models through application of QEFD.
Results: The result revealed that the new model's eco-efficiency improved 24% better than the old model.
Also, we found that user's Factor X of the new model has been improved to 1.178, which is about 18% better
than that of the old model.

Conclusion: This study implied that we can systematically use QEFD to determine eco-efficiency of two com—
parable products in any industries.
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Table 1. Methods to collect customer's requirement

Method Ways to collect relevant information

Analysis of - Analysis of international, national, and organizational standards. Analysis of technology
Technology Trend trends for competition
Investigation of cus— | - Survey or interview directly to buyers, users, distributors, recyclers about customer
tomer requirements requirements
Identification of reg— | - Research on the standards about quality, environment, safety, and health for the
ulations about pro- product
duct's quality and en- | - Identification international environment regulations and on environment and collection

vironment of information about R&D, production, distribution, usage, disposal, and recycling.
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A e

Table 2. Classification of customer requirements(abridged)

First-degree VoC Second-degree VoC

Rental prices should be low

Service charge should not be high.

Reasonable price Initial equipment cost should be low.

The cost of replacing filter should be low.

No filter replacement is required.

Durable good The equipment lasts longer.

No smell There is no smell in water.
Good design The equipment design is more feminine.
(Continued) more(Continued)

3.1.2 AF 71¥

Aw 7182 7 2 g AEe F4 3 51E RSt AAMAR] AholA LS aEH R wiiEs]
9Jet Fa3 vl ]EP. kAo QR MY TH= A QN
Ew 1-54 AER &, 7 il Tk A S T 24 B 3%
Far)d= 5ol UF gorng AFshiAH(AHP: Analytic Hierarchy Process) {

ANEA Rl QFDolM = A7) a7 AR el thgh 3717t 221 7o) obd 14} & o= Akt
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3.1.3 AF EA- AA

Table 3. Translating customer's requirements to product attributes (abridged)

First-degreeVoC Second-degree VoC Maintenance | Legislation | Water taste | Cleaning cycle | (Continued) |
Rental prices should be low.

Service charge should not be high.
Reasonable price | Initial equipment cost should be low.

The cost of replacing filter should be low

No filter replacement is required.
Durable good The equipment lasts longer.

No smell There is no smell in water.
(Continued) (Continued)

3.1.4 dex g 94 F49 A 44
S0 o]FofR ok sl WAlE tex 2 2 F29 (o8t HoQ: House of Quality) €4 (Hauser and
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& AAAQ A7de] 71815 Algdeh 2 Aol AAShE WARS] ARl A
4>l AARE WAL Aaks Avu, g M4 fAH)E 5,09 W AEE ,
1.09] AAIE vebdh Au 7R JaFr)e 5,09 dEAS 1ol 9l 5o TAIHS FARH R3S g

Table 4. Correlation matrix between customer requirements and product attributes (abridged)

First-degreeVoC Second-degree VoC Maintenance | Legislation | Water taste | Cleaning cycle | (Continued) |
Rental prices should be low. 5.0 4.0 3.0
Service charge should not be high. 4.0 4.0 5.0
Reasonable price | Initial equipment cost should be low. 1.0 1.0
The cost of replacing filter should be low. 4.0 2.0 5.0
No filter replacement is required. 4.0 5.0 2.0 2.0
Durable good The equipment lasts longer.
No smell There is no smell in water.
(Continued) (Continued)

w AN = AASAY FoE B eka A = A VerE B SETE 58 algfste] A
o] AASAEE Foke SAlolt F, FE54Y] RS WAste dilolth FE5AS T8E ks A=
stk SA-THART A-AT 48 AdER 7 EY

Table 5. Determinating the importance of design specifications (abridged)

First-degree VoC Second-degree VoC Maintenance | Legislation |Water taste|Cleaning cycle| (Continued) | Total
Rental price should be low. 5.0 4.0 3.0
Service charge should not be high. 4.0 4.0 5.0
Reasonable price | Initial equipment cost should be low. 1.0 1.0
The cost of replacing filter should be low. 4.0 2.0 5.0
No filter replacement is required. 4.0 5.0 2.0 2.0
Durable good | The equipment lasts longer.
No smell There is no smell in water.
(Continued) (Continued)
46.0 370 18.0 36.0 829
Importance of quality characteristics
55 45 2.2 43 100
Performance of existing model(scale: 1-5 points) 40 3.0 40 40
Performance values
Performance of new model(scale: 1-5 points) 40 40 40 5.0
Total score of existing model 22.2 134 8.7 174 363.57
Value score
Total score of new model 22.2 17.9 8.7 21.7 437.99
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