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Background
» Traditional design vs. Eco—design (DFE)

Eco-design

Traditional design
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» Life Cycle Thinking is the core of Eco—design




Problem Statement

» A plenty of eco—design tools for addressing the
environmental impacts of products are existed

» Majority of the eco—design tools are applied in later stages
of product design and development process

» Environmental impacts of products must be incorporated at the
early stages of new product design and development
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Objectives of Research

» Develop a structured taxonomy of existing Eco—design

tools

» |dentify eco—design tools that can be applied at the early

stages of product design and development process

» |dentify essential features of existing Eco—-design

checklists

» Propose an Eco—design checklist selection guide to help

6product designers



Research Approach

n Identify

Review Applicable
Existing Tools at the

Eco-Design Early Stages of
Product Design

Analyze
Existing Eco-
Design
Checklists

Develop an

Eco-Design
Checklists
Selection
Guide




Step 1: Review Existing Eco-Design Tools

Quantitative

Semi—
Quantitative




Step 1: Review Existing Eco-Design Tools

» More than 100 Existing Eco—-Design Tools

Analytical LCA

Accounting—Based Cost—Benefit Analysis (CBA)
Life—Cycle Cost (LCC) Analysis
Eco—Value Analysis (Eco—VA)

Input/OQutput—Driven  Substance Flow Analysis (SFA)

Quantitative

Environmental Input—Output Analysis (IOA)
Energy and Material Flow Analyses (EMFA)



Step 1: Review Existing Eco-Design Tools

Matrices MET Matrix
AT&T Matrix and Target Plot

Boeing Process Environmental Matrix

Assessment—-Based  Eco-Estimator
Cumulative Energy Demand Analysis (CED)
Environmental Impact Assessment (EIA)
Strategic Environmental Assessment (SEA)

Environmental Risk Assessment (ERA)

Semi—Quantitative

Environmental Effect Analysis (EEA)
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Step 1: Review Existing Eco-Design Tools

Qualitative

Matrices

Network Diagrams

Manuals and
Guidelines

Checklists

Dominance Matrix

Eco Design Priority Matrix

Eco-Compass

Spiderdiagram

Ecodesign Navigator

Ten Golden Rules

The EcoDesign Checklist
Eco-Design Health Check
ECODESIGN PILOT



Step 2: Identify Applicable Tools at the Early

Stages of Product Design
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Eco-design checklists
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Step 2: Identify Applicable Tools at the Early
Stages of Product Design

» Why “Eco—design checklists”?

Lack of detailed information at the early stages of
product design

“Eco—design checklist” tools are preferred for
quick evaluation and consideration of
environmental impacts
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Step 3: Analyze Existing Eco-Design Checklists

Review existing eco—design checklists
critically

Develop five key questions to identify
features of existing eco—design
checklists

Analyze all existing eco—design
checklists in—depth




Step 3: Analyze Existing Eco-Design Checklists
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Step 3: Analyze Existing Eco-Design Checklists

» Review existing eco—design checklists critically

Environmental Statements Points (0, 1, 3, or5)
- This checklist help companies finds out how well they i The 1 for

help
he concepts of ervironmental design in product planning. Emaronmental Management (INEM)
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Step 3: Analyze Existing Eco-Design Checklists

» Develop five key questions to identify features of
existing eco—design checklists

g/ 1) What is the target of assessment?




Step 3: Analyze Existing Eco-Design Checklists

» |dentify essential features of existing eco—design
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Assessing Target
Product, Strategy, Policy, etc.
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Step 3: Analyze Existing Eco-Design Checklists

» Analyze all existing eco—design checklists in—depth

Screening

Design e of Life — Quantitative 2
Checklist Cycle Qualitative Subjective e Strateay
Opinion Measurement

1 ECODESIG Product Whole Detailed Rating Yes (216)
N PILOT Life Cycle (216)
2 Volvo's Product Material Detailed - - -
Corporate Selection  (78)
Stgpdard _________________________________________
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2 Environment Corporat - Rough (20) Rating = -
1 al Policy e Policy
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Step 4: Develop An Eco-Design Checklists Selection Guide

Level 1 Level 2 Level ... Level 7 _,“
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Type of -
Quantitative Eco-Design
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Quantitative
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Step 4: Develop An Eco-Design Checklists Selection Guide

» How to Apply the Selection Guide:

No - ECMA 341-Environmental Design

Consideration for ICT & CE products
- Smart ecoDesign™ Energy Using Devices

No Guidance and | (EuP) Eco-design Checklist
Strategy

- The EcoDesign Checklist
- Smart ecoDesign™ Checklist for

Electronic Manufacturers
Quantitative

Assessment No @
Subjective Opinion A ]
Strategy
- ECODESIGN PILOT

Type of Yes - Sony's Green Product Check
Quantitative Data Sheet and Product Profile

- Product Assessment

Objective Measurement i o
Level of Qualitative Checklist/Guideline
Assessment - Sony's Green Product Check

Sheet and Product Profile

Whole Life Cycle

- Eco Mark Checklist
- EuP Active Electronic Components Checklists

No Guidance and

- EuP Passive Electronic Components Checklists
Strategy
J - EuP Printed Wiring Boards Checklists
Yes - EuP Mechanical Component Checklists
Quantitative No
Assessment L » - Eco-Design Health Check
Subjective Opinion|  Gujdance and - Philips Fast Five Awareness
3 Strategy
- Type of

Yes | Quantitative Data

Level of Analysis

Objective Measurement|
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Discussion

» This research:
Developed a structured taxonomy of Eco—design tools;

|dentified eco—design tools that can be applied at the early stages

of product design and development process;

Distinguished essential features of existing Eco—design checklists;

and

Proposed an Eco—design checklists selection guide to help product

designers

» Future Research:
23— Extend Eco-Design Checklists to “Sustainable Design
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Q&A

Thank You For Your Attention!
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