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Abstract

Since eco products need to be developed to better satisfy environmental regulations
and customers’ concerns with environmentally friendly products, efforts are needed to
establish better eco product development methods and strategies. The present study
surveyed methods and strategies of eco product development through literature review
and organized them based on the ISO TR 14062 eco product development process. The
selected 20 papers (6 methods: 12 strategies; 2 methods and strategies) can be applied
to each stage of the TR 14062 eco product development process as follows: 14 papers
related to planning stage, 3 papers related to conceptual design stage, and 6 papers
related to detailed design stage. The eco product development methods and strategies
surveyed in this study can be used to identify considerations at each stage of eco

product development process and analyzing features of products effectively.

Key words: eco products development process, method, strategy
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Al serst, AEC] S4ol met HEso® HEW 4 g oz gt

Aol AEE AE i wHy, U, A=

IR $ATA et ME DB UE AvlAbEe] B Foe J1do] A% b
93t Apgste AEY AEL AYSES 2 Pekn ok A FAFAE AB M
AR, H7])ol tish &7 #eE £ WEOR sk A A fAlo= getE 9l
5], SHHET(EU)2 A AA 9 2R (Eco-design of energy using products, EuP)& A|3§st]
o Arixfelo] HEE|R] e AlEo] A XYL BAISIT QUrH2). E3, F4 AR Qs
SEd FAPE ARlA A2 o] wep A AlEd] tigh 28RS Q1IAo] Zobx|al
tH3). TetA, 7192 A AE Jige &0 dAA A8 &F o B4S Al 24"
2H A& 75 4 RS AEslor € Heot om},

A AE s sk
SuMo2 nesiol BAN0R S8 AES AUL 4 ot B2AAE AL, 150 TR
14062(2002)9] R34 A= /¥ Zm=2A|ALE planning, conceptual design, detail design,
testing/prototype, market launch, 12]i product review?] oA GAZ ZLdETH4). AR,
planning @Al 44 Q45 Asto AFE TN otolfolE IiEste ©Alolth. A,
conceptual design A= AE 7L ofoltol g 7[Wrez A|Eo &FA axds ZAste ©
Alolct. AA, detailed design @7l AlF A4 ool ofsiHAAE(Cl: AlE dAtelYH, 7= <
AUol, obE SRt Aula 2Erhe] ol 8] #AMS meste] AE AAL PASEHE
TAloltt. UK, testing/prototype TAI= %Lfﬂ?l}!a Al A9 848 A84dS B7tste B0l

ml

o

of. AR, market launch @7l= AB|APE AlES FLUiY 5 Q=S Aol SAIstL A€ of
AYS 4385t= TAloltt. tix]2te g, product review ©7= market launch o]$of Aq&9]
eH3/doll tisk Av]xt9] feedbacks 74 ¥ ¥HYst= @0t
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Y =2 A8 AE 7Y m2AA 3 o8-S title screeningg &l 1AF A1E(19871),
abstract screenings &0l 24t AB(7470)=| 1, HAY Hro et 55t #R/sho] gt
3ol &s5h= 20719 =wol a5A0z A= AcHTable 1). opx]ef GAAM = 25 A4H 204
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Table 1. Eco product design process related papers

Authors . Journal, Vol.,
No | Category Title
(year) Pages
Development of a tool for rapidly assessing )
Bocken et al. i ) o o Technovation, 32(1),
1 Method the implementation difficulty and emissions
(2012) pp.19-31

benefits of innovations

) I[EEE  Transactions
A concurrent approach to reducing ]
Chu et al. i ) on Automation
2 Method environmental impact of product ) ] )
(2012) ) Science& Engineering,
development at the system design stage

9(3), pp.482-495

Research in

Yeh et al. Integration of four-phase QFD and TRIZ in ) ) )
3 Method Engineering Design,
(2011) product R&D: A notebook case study

22(3), pp.125-141

CIRP Journal of

4 Method Gehin et al. | Integrated design of product lifecycles: The | Manufacturing Science
etho
(2009) fridge case study and Technology, 1(4),
pp.214-220
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CIRP

5 Method Dufulou et Efficiency and  feasibility of product | Annals-Manufacturing
etho
al. (2008) disassembly: A case-based study Technology, 57(2),
pp.583-600
Parlikad & i : ) Control Engineering
RFID-based product information in )
6 Method McFarlane ) o ) Practice, 15(11),
end-of-life decision making
(2007) pp.1348-1363
I[EEE  Transactions
Driessen et | Green new product development: The on Engineering
7 | Strategy )
al. (2013) pivotal role of product greenness Management, 60(2),
pp.315-326
i i Journal of Technology
i ) Life cycle assessment as entrepreneurial
Piekarski et : Management &
8 Strategy tool for business management and green i
al. (2013) ) , Innovation, 8(1),
innovations
pp.44-53
Ramirez et Barriers and bridges to the adoption of | Industrial Marketing
9 | Strategy ) . . .
al. (2013) environmentally-sustainable offerings Management, in press
Epstein et al. | Managing social, environmental and Long Range
10 | Strategy ) } ) , i
(2012) financial performance simultaneously Planning, in press
: o Industrial Marketing
Lee & Lam | Managing reverse logistics to enhance
11 | Strategy T ) ) , Management, 41(4),
(2012) sustainability  of industrial marketing
pp.589-598
A hub-and-spoke model for ) )
. o ) . . Industrial  Marketing
Li et al. multi-dimensional integration of green
12 | Strategy ) i i Management, 41(4),
(2012) marketing and sustainable supply chain
pp.581-588
management
Journal of the
Masoudi et o ) ) Korean Society for
13 | Strategy Characterization of eco-design checklists. o ) )
al. (2012) Precision Engineering,
29(9), pp.946-970.
. , CIRP
Toward integrated product and process life )
Umeda et al. ) ) Annals-Manufacturing
14 | Strategy cycle planning: An environmental
(2012) ) Technology, 61(2),
perspective
pp.681-702
Greening Goliaths versus emerging Davids: }
Hockerts & o i Journal  of Business
Theorizing about the role of incumbents )
15 | Strategy | Wustenhagen , ) Venturing, 25(5),
and new entrants in sustainable
(2010) ) pp.481-492
entrepreneurship
Holt & Towards an integrated approach to Research in
16 | Strategy Barnes “Design  for X': An agenda for | Engineering Design,
(2010) decision-based DFX research 21(2), pp.123-136
) ) ) ) Journal of
Coley & Exploring the design and perceived benefit . i .
17 | Strategy ) ) ) Engineering Design,
Lemon (2009) | of sustainable solutions: A review
20(6), pp.543-554
Eco-innovation and new product ,
o ) ) Technovation,  26(1),
18 | Strategy | Pujari (2006) | development: Understanding the influences 76-85
pp./6~

on market performance
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Robotics and
Method Enhanci di bl d li C ter-Int ted
nhancin isassem an recyclin omputer-Integrate
19 & Kuo (2006) wcme drsassemyy recyenne . 8
planning using life-cycle analysis Manufacturing,
Strategy
22(5-6), pp.420-428
Method ) ) ) Research in
Kobayashi Strategic evolution of eco-products: A ) i )
20 & ) ) Engineering Design,
(2005) product life cycle planning methodology
Strategy 16(1-2), pp.1-16
3. A%

3.1 A&A AF ig ”o“ﬂ

A AE i 9H2 5 oF 7HAPF RAREIY b RS2 SO TR 14062(2002)2]
conceptual design¥} detail de31gn Ao A8 715st 7oz mporg]ick(Fig. 1). Bocken et
al.(2012)9] pain measurement model2 conceptual design YAOA ZFHFA A
(eco-innovative) ofojtjo]o] A& 7}s/dS FFA R Frtot= W OR 7]=(technology), 54
At&(supply chain) 22|31 AlE Z3Ad(product concept)Z Alt/d FHoA F7tsto] ofojtjo]g]
287d W AlF 7Y i Ao Z8HH6). Chu et al.(2012)9] CADet LCAS S &
H2 detail design @AM AES 7]5A E'.—Q— A2 B35 Al 43 dS FAastshe=
AAl WAIA(BOM, bill of materials) A87dof] AFE= £ QITH7). Yeh et al.(2011)%] QFD(quality
function deployment)@t TRIZ(theory of inventive problem solving) &% -2 1170 needs

O

mof, AlE 54 274, 181 F5 AR 9A 3 oY ARty A¥EA solutiong Atotdie WYY

- =

ﬂllo

O 2 conceptual designyt detail design ©Aof] &&= £ thH8). Gehin et al.(2009)2]
lifecycle bricke 7W&At=o] A|&Z9 life cycle2 A 13T & Q2 Jtdst A 223}
A S2o] HAY HolHE AT 4 JE2 3 WHOoZ detail design Tl A&E o] FEO]
AFA] life cycle Ao &85t &8= 4 QTH9). Dufulou et al. (2008)2] disassembly
technique2 gAY B otz AlE 2o dd7tsd=s € 4+ v YL = planning ©A
282 4 QIti(10). Parlikad and McFarlnae(2004)2] RFID(radio frequency identification) A]
A &) U2 AE Al=RE 7] AR AMEe] e o]H2 HojEfH|o]| A5t AlEe
22X iR 21" A2 gh8stol A2 HAAS 42 QE=E detail design TAo] sHaw
(11). Kuo(2006)9] full modeling technique& AZ9] A4 AHAEE& module® FE35F1 module?t
AEHAE LCAY 7|¥tste FAgtoay AFEA Al 98 dd2 ol Al A& 75
A WQANAS FFAI|E AAZL 7155tE 2 5to] detail designo] A8 7h53sE whHolti(12)
Kobayashi(2005)9] LCAS} QFD &3 w2 LCA ZiE QDF £3j0] &8sot= oz
conceptual designit detail design @79 &&= 4 9ITH13).
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T ur MEFS & 1471R]7F RAMEQD ZF AZES SO TR 14062(2002)°] planning
51‘?_ Q

gdAlo] &8 5 Q= o= mptE|QItH(Fig. 1). Driessen et al.(2013)2 178, FRYAL, A%}
AN HRAE R F2 o|sfHAR, Te]il R FAMS 1este] g AlES 1Yot integrative

Al

frameworks AzFo 2 A|QtstHthH(14). Piekarski et al.(2013)2 LCAES management?} green
AN=F A AAlstL Qlol AR £%9] planningo] 7135ttt
g o8 A& 7hsglt offeringse] AjEio] T2 U]X|+= factorz
= 352 & A= A=H2 AAlstL Qo] planning TAOA HEF 4 QUTH16). Epstein et
al(2012)% 7199 QAR Al AMSIA, 73K duet A 4TS SA0) AT 4 Y= o
Alu] 5 AAlstaL Qlo] A#E Algo]l 74 dAHS VM 4 =% planning sh=tH &
4 ATH17). Lee and Lam(2012)9] R1ghg A|&7hs opA|Y frameworks 7|90l 44 &9
275t He Agd Ele A 25 =42 FEE 4 Q7] g2 planning TAOA AR
2 TH(18). Liu et al. (2012)+= AHE AEQ A|&E5A 5595 Holl sustainable supply chain
managemento] green marketingo] &%= frameworks A|Qrsty £33 WA 9] drivers?t H5H
Qa5 AAlstL Q7] tiZo] Bot AggHor AFo] Bgo] o]fo] A 4 Q=% planningsh=
g &&= £~ 9Itk(19). Masoudi et al.(2012)= LCA, MET Matrix &3} tteFst checklist59] &

= =4 2 &t checklistg A7gsto] Aol A& Hdapgel &

il

LI TR o

g A5kl Qlo] planning ©A] 380 A
88& Asdl = 4 AH20)
o . a .'- I'. ] pr Il
|
| Canoazta
| = Tera 1
d—‘ ‘-'l:?;'.d.-.ll.{-\.

Fig. 1. The mapping tools and strategies on eco-product development process

Umeda et al.(2012)& A= 7AA, life cycle 24, business 242 E315to] planningsh 4

frameworks A=Fo 2 A|orstal QTH21). Hockerts and Wustenhagen(2010)& 47|
7190l FeAlor G MES A ZUAIE & Ae A AAdezH 71 2o A
ISt planning 3o 8% 4 Qlth(22). Holt and Barnes(2010)= thoFsh X1gH7 A= 7ig
Al Ol EAIRES] 8+ £71% virtue?t AE9] life cycles planning @AOA il2jste s
Ao TH23). Coley and Lemon(2009)2 PSS(product service system), Eco-effcient PSS,

J;:9

i Q rlr
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SOP(solution- oriented partnership), 12]i1 WSD(whole-system design)?] 4| 7}X] design &

WS Aotsto] designer’t ZHS AJof2 71R| 1L planning8P £ Q= ﬂ?*o] A= ATH24).

o &84 & e A= AAISHATH2)). KuO(2006)b LCAS 7IHP2E Kﬂ% 2 U B[ A
82 module ZHAAN FA5H| Ol A& AlF i Al AlE it AMEE =3
planningd] =2& & 4 2t} Kobayashi(2005)+= LCA Zx5 QFDo| &&stozxn A=9] life
cycled 8K 02 planningdt 2 Q= ¥lHS FA|stL Qo] X1EHA A= 7§¢t planning T o
F&SH 2E&E 4+ At

=

4.

K

4ot choRt T HPES AAstel S47 §ed
ot planning, conceptual design, 72]1 detailed design ©Ao] A& %L E3t 519cH 71&
AFE2 et 1184 AE i U9y R AFES AL oy, Ay A& iy Z2AA
oo Mg Fofl digh 127t ulEskdeh. olE =°1, Bocken et al.(2012)2

ideaS AASH ©f] pain measurement modelS 7fWsto] idea®l AsA7ISAS AESIIA}F 519 1,
Masoudi et al.(2012)+= A|&Z29] EXo] T2 eco-design checklistS A 835t A=9 AAAHE
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