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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.
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 �� �!�� "�#$ %&', *+-� ��� �
 ��/ 5789 ��� �
 �� <=

>?� @ A+ -B C DEF G %9 ��� �
 �� HJ C LM �� NPQ U!VW. 

X YZ9 Y[ keyword(\: eco product design process, life cycle assessment)] D7 ^_

` ��� �
 �� HJ C LM [j qx� � [j�� �{ qx 20|(HJ: 6|, LM; 12

*) �������	
��������������������������������� !"#�

�$%�& #!�'()�� �*��+���+�+��,�-(./�� 0123456378910:(1:;<



|, HJ C LM: 2|)/ }~V�$, }~` qx�� ���B/ ��V� ISO TR 14062(2002)

8 ��` ��� �
 �� <=>?� @ A+~= -B C DE(planning A+: 14|, 

conceptual design A+: 3|, detailed design A+: 6|)V�W. X YZ8 NP` ��� �


 �� HJ C LM�{ ��� ����� ��� �
 �� <=>?� @ A+~ $�P�/ 

�� ��V$, �
� �� �� }�-&= �B� G %/ �&= ��`W.

���: ��� �
 �� ��, HJ, LM

1. ��

�� ���� ��	 �
 ���� �� ����� [� "�9 ��� �� Q�� ��/ 

5� �~�` ��� �
/ ��V�� !ZV$ %W. �� ����9 �
� L��(\: ��, 

PB,  �) �� ��� [¡] �! �B&= V9 ��� ¢£ ¤¥&= ��#$ %W(1). �

¦, §¨YE(EU){ ���«+�¬�(Eco-design of energy using products, EuP)/ �°V� 

±²��� -B#� ³{ �
� �� ´µ/ ¶�V$ %W(2). ·�, ¸�� ����&= �� 

��¹º x�Q P»- x�= ¼�½ �� ��� �
 �� ����� ��� ���$ %

W(3). ��8, ��{ ��� �
 ��/ D7 ��- ��� �� ¾¿� À-/ Á� Â�Ã&

=Ä �� Q�� �� ZN] ZÅ7Æ F U!Q %W.

��� �
 ��/ 57 �� ÇÈ� �Z(ISO)9 ��- !�] �
 �� ��� @ A+8 

DE-&= $�V� ��-&= ÉG� �
/ ��� G %9 <=>?] �ÊV�W. ISO TR 

14062(2002)� ��� �
 �� <=>?9 planning, conceptual design, detail design, 

testing/prototype, market launch, Ì¡$ product review� �Í A+= Z�`W(4). ÎÏ, 

planning A+9 ��- !�] $�V� �
 �� ��²�] ��V9 A+�W. ÐÏ, 

conceptual design A+9 �
 �� ��²�] �Ñ&= �
� ��- !ZN|/ Ò�V9 A

+�W. ÓÏ, detailed design A+9 �
 �� �L �7[+��(\: �
 ²��Ô, �Õ Ö

�×�, ØÙÚ ÛÜ�, 8�? Ý¸�)� Þ�] D7 ���/ $�V� �
 �ß/ Z*�V9 

A+�W. àÏ, testing/prototype A+9 Z*�` �
 �ß� ��- -á�/ âQV9 A+�

W. WÍÏ, market launch A+9 ���Q �
/ Zã� G %�� �� ä�V$ ��� Ø

ÙÚ/ G°V9 A+�W. Ø�å&=, product review A+9 market launch �æ �
� �

��� �� ���� feedback/ Gç C ÑèV9 A+�W.

��� �
 �� <=>?] *+-&= G°V� 5789 ��� �
 �� <=>?� @ A

+ -B C DEF G %9 ��� �
 �� HJ C LM �� NPQ U!VW. ��� �
 

�� HJ� \=, L��âQ(LCA)9 ��èì/ âQV9 �Ç- HJ � V'= �
� ¤í î

ï A+8ðñ ð
� �
� �N, �
 ò� C Gó, PB, Ì¡$  �/ô�B A+õ� @ 

A+� ��èì/ -á� �Ç(\: Kg·CO2-eq)] PBV� �ø-&= âQV9 HJ�W(5). ·

�, ��� �
 �� LM� \=, Umeda et al. (2012){ ��� �
 ��� [j` �
� �

�, �7[+�, ØÙÚ HJ ú� Wû� !�Q $�F G %9 framework] LM&= �ÊV$ 



No Category
Authors

(year)
Title

Journal,   Vol., 

Pages

1 Method
Bocken et al. 

(2012)

D e v e lo p m e n t o f a  to o l fo r  ra p id ly  a ss e s s in g  

th e  im p le m e n ta tio n  d iff ic u lty  a n d  e m is s io n s  

b e n e fi ts  o f  in n o v a tio n s

T e c h n o v a tio n , 3 2 (1 ),  

p p .1 9 – 3 1

2 Method
Chu et al. 

(2012)

A  c o n c u rre n t a p p ro a c h  to  re d u c in g   

e n v iro n m e n ta l im p a c t o f p ro d u c t 

d e v e lo p m e n t a t th e  s y s te m  d e s ig n  s ta g e

IE E E    T ra n s a c tio n s  

o n  A u to m a tio n  

S c ie n c e &  E n g in e e r in g , 

9 (3 ),  p p .4 8 2 - 4 9 5

3 Method
Yeh et al. 

(2011)

In te g ra t io n  o f fo u r- p h a s e  Q F D  a n d  T R IZ  in  

p ro d u c t R & D : A  n o te b o o k  c a s e  s tu d y

R e s e a rc h    in  

E n g in e e r in g  D e s ig n , 

2 2 (3 ), p p .1 2 5 – 1 4 1

4 Method
Gehin et al. 

(2009)

In te g ra te d  d e s ig n  o f p ro d u c t life c y c le s : T h e   

 fr id g e  c a se  s tu d y

 C IR P  Jo u rn a l o f  

M a n u fa c tu r in g  S c ie n c e  

a n d  T e c h n o lo g y , 1 (4 ),  

p p .2 1 4 - 2 2 0

%W. üý ��#$ %9 Wû� ��� �
 �� HJ C LM�{ ��� �
 �� <=>?� 

@ A+~ -B/ D7 þ�-&= �BF G %W.

X YZ9 ��� �
 �� �BF G %9 HJ C LM� [j` xÿ/ NPV$ ��� 

�
 �� <=>? -B C DEV�W. ��� �
 �� HJ C LM/ W� qx�{ Y[ 

keyword] }�V� qx ^_ P��] D7 ^_#$ [j�� �{ qx�� }~#�W. NP

` qx�{ ���B/ ��V� ISO TR 14062(2002)8 ��` ��� �
 �� <=>?� 

@ A+~= -B C DE#�W.

2. ��

X YZ9 ��� �
 �� HJ C LM/ NPV$ ��� �
 �� <=>?� @ A+ 

-BV� 57 (S1) ��� �
 �� HJ C LM [j keyword }�, (S2) §[ qx ^_ C 

}~, Ì¡$ (S3) ��� �
 �� <=>? -B C DE� 3A+ á�] D7 G°#�W. Î 

�Ï A+89 ��� �
 �� <=>? [j HJ C LM� [jV� eco product design 

process, life cycle assessment, sustainability, new product development, innovation, Ì¡

$ strategyQ Y[ keyword= }�#�W. � �Ï A+89 }�` keyword �/ �BV� 

qx ^_ P��� Sciverse] D7 ��� �
 �� <=>? §[ qx 600�|� ^_#�W. 

^_` qx{ ��� �
 �� <=>? [j �ð] title screening/ D7 1� }~(198|), 

abstract screening/ D7 2� }~(74|)#�$, [j� �� �� �·�·V= �	V� �� 

� �V9 20|� qx� ü
-&= }�#�W(Table 1). Ø�å A+89 ü
 }�` 20|

� qx/ reviewV� ��� �
 �� <=>? �BF G %9 HJ� LM�� ��#�$, 

ISO TR 14062(2002)� ��� �
 �� <=>?� @ A+~= -B C DE#�W.

Table 1. Eco product design process related papers



5 Method
Dufulou et 

al. (2008)

E ffic ie n c y  a n d  fe a s ib ility  o f  p ro d u c t  

d is a s s e m b ly : A  c a s e - b a s e d  s tu d y

C IR P  

A n n a ls - M a n u fa c tu r in g  

T e c h n o lo g y , 5 7 (2 ),  

p p .5 8 3 – 6 0 0

6 Method

Parlikad & 

McFarlane 

(2007)

R F ID - b a se d  p ro d u c t in fo rm a tio n  in   

e n d - o f- life  d e c is io n  m a k in g

C o n tro l E n g in e e r in g  

P ra c tic e , 1 5 (1 1 ), 

p p .1 3 4 8 – 1 3 6 3

7 Strategy
Driessen et 

al. (2013)

G re e n  n e w  p ro d u c t d e v e lo p m e n t: T h e  

p iv o ta l   ro le  o f  p ro d u c t g re e n n e ss

IE E E    T ra n s a c tio n s  

o n  E n g in e e r in g  

M a n a g e m e n t, 6 0 (2 ), 

p p .3 1 5 - 3 2 6

8 Strategy
Piekarski et 

al. (2013)

L ife  c y c le  a s se s s m e n t a s  e n tre p re n e u r ia l 

to o l fo r  b u s in e s s  m a n a g e m e n t a n d  g re e n   

in n o v a tio n s

Jo u rn a l o f  T e c h n o lo g y  

M a n a g e m e n t &    

In n o v a tio n , 8 (1 ), 

p p .4 4 - 5 3

9 Strategy
Ramirez et 

al. (2013)

B a rr ie r s  a n d  b r id g e s  to  th e  a d o p tio n  o f 

e n v iro n m e n ta lly - s u s ta in a b le  o ffe r in g s

In d u s tr ia l   M a rk e tin g  

M a n a g e m e n t, in  p re ss

10 Strategy
Epstein et al. 

(2012)

M a n a g in g  s o c ia l, e n v iro n m e n ta l a n d  

fin a n c ia l   p e r fo rm a n c e  s im u lta n e o u s ly

L o n g    R a n g e  

P la n n in g , in  p re s s

11 Strategy
Lee & Lam 

(2012)

M a n a g in g  re v e rs e  lo g is tic s  to  e n h a n c e  

su s ta in a b ility    o f in d u s tr ia l m a rk e tin g

In d u s tr ia l   M a rk e tin g  

M a n a g e m e n t, 4 1 (4 ), 

p p .5 8 9 – 5 9 8

12 Strategy
Li et al. 

(2012)

A  h u b - a n d - s p o k e  m o d e l fo r  

m u lt i- d im e n s io n a l in te g ra t io n  o f g re e n  

m a rk e tin g  a n d  s u s ta in a b le  su p p ly  c h a in  

m a n a g e m e n t

In d u s tr ia l   M a rk e tin g  

M a n a g e m e n t, 4 1 (4 ), 

p p .5 8 1 – 5 8 8

13 Strategy
Masoudi et 

al. (2012)
C h a ra c te r iza t io n  o f e c o - d e s ig n  c h e c k lis ts .

Jo u rn a l   o f th e  

K o re a n  S o c ie ty  fo r  

P re c is io n  E n g in e e r in g , 

2 9 (9 ), p p .9 4 6 - 9 7 0 .

14 Strategy
Umeda et al. 

(2012)

T o w a rd  in te g ra te d  p ro d u c t a n d  p ro c e s s  life  

c y c le  p la n n in g : A n  e n v iro n m e n ta l 

p e rs p e c tiv e

C IR P    

A n n a ls - M a n u fa c tu r in g  

T e c h n o lo g y , 6 1 (2 ),  

p p .6 8 1 – 7 0 2

15 Strategy

Hockerts & 

Wustenhagen 

(2010)

G re e n in g  G o lia th s  v e rs u s  e m e rg in g  D a v id s : 

T h e o r iz in g  a b o u t th e  ro le  o f  in c u m b e n ts  

a n d  n e w  e n tra n ts  in  su s ta in a b le  

e n tre p re n e u rs h ip

Jo u rn a l   o f B u s in e s s  

V e n tu r in g , 2 5 (5 ), 

p p .4 8 1 – 4 9 2

16 Strategy

Holt & 

Barnes 

(2010)

T o w a rd s  a n  in te g ra te d  a p p ro a c h  to  

‘‘D e s ig n  fo r  X ’’: A n  a g e n d a  fo r  

d e c is io n - b a s e d  D F X  re s e a rc h

R e s e a rc h    in  

E n g in e e r in g  D e s ig n , 

2 1 (2 ), p p .1 2 3 – 1 3 6

17 Strategy
Coley & 

Lemon (2009)

E x p lo r in g  th e  d e s ig n  a n d  p e rc e iv e d  b e n e fit  

o f  s u s ta in a b le  s o lu t io n s : A  re v ie w

Jo u rn a l   o f  

E n g in e e r in g  D e s ig n , 

2 0 (6 ), p p .5 4 3 – 5 5 4

18 Strategy Pujari (2006)

E c o - in n o v a tio n  a n d  n e w  p ro d u c t 

d e v e lo p m e n t: U n d e rs ta n d in g  th e  in f lu e n c e s  

o n  m a rk e t p e r fo rm a n c e

T e c h n o v a tio n ,   2 6 (1 ), 

p p .7 6 – 8 5



19

Method  

 & 

Strategy

Kuo (2006)
E n h a n c in g  d isa s se m b ly  a n d  re c y c lin g  

p la n n in g    u s in g  life - c y c le  a n a ly s is

R o b o tic s  a n d  

C o m p u te r- In te g ra te d  

M a n u fa c tu r in g , 

2 2 (5 - 6 ), p p .4 2 0 – 4 2 8

20

Method  

 & 

Strategy

Kobayashi   

(2005)

S tra te g ic  e v o lu t io n  o f e c o - p ro d u c ts : A   

p ro d u c t life  c y c le  p la n n in g  m e th o d o lo g y

R e s e a rc h  in  

E n g in e e r in g  D e s ig n , 

1 6 (1 - 2 ), p p .1 – 1 6

3. 	


3.1 ��� �� �� 	


��� �
 �� HJ{ � �� Q�Q NP#�$ @ HJ�{ ISO TR 14062(2002)� 

conceptual design� detail design A+ -B Q�� �&= ��#�W(Fig. 1). Bocken et 

al.(2012)� pain measurement model{ conceptual design A+8 ���- �

(eco-innovative) ��²�� -B Q��/ �ø-&= âQV9 HJ&= �Õ(technology), Ý¸ 

P�(supply chain) Ì¡$ �
 ��(product concept)/ ��� ��8 âQV� ��²�� 

þB� �A� �
 ��� �P Ò� �B`W(6). Chu et al.(2012)� CAD	 LCA] DE� H

J{ detail design A+8 �
� ��- U!N|/ ����9 Á� ��èì/ ü��V9 

�� �>8(BOM, bill of materials) �� PBF G %W(7). Yeh et al.(2011)� QFD(quality 

function deployment)	 TRIZ(theory of inventive problem solving) DE HJ{ $� needs 

��, �
 �� Ò�, Ì¡$ ð
 �� H� C HJ LÑ� ���- solution/ ���9 HJ

&= conceptual design� detail design A+ �BF G %W(8). Gehin et al.(2009)� 

lifecycle brick{ ����� �
� life cycle/ �� $�� G %�� �A� $�P� À�� 

7Ü À� [j` ��ñ] Gç� G %�� � HJ&= detail design A+ -B#� �
� 

�> life cycle «+ §BV� �BF G %W(9). Dufulou et al. (2008)� disassembly 

technique{ ��� �� �×� �
 �7  !Q��/ �" G %9 HJ&= planning A+ 

�BF G %W(10). Parlikad and McFarlnae(2004)� RFID(radio frequency identification) �

?# �µ HJ{ �
� �Nðñ  � A+õ� �
� $% �&/ ��ñ'�?�V� �ÝÃ&

=Ä ���Q Gç` �¾] �BV� �
/ «+� G %�� detail design A+ �B`W

(11). Kuo(2006)� full modeling technique{ �
� Z� ��/ module= Z�V$ module� 

Y[[+] LCA �ÑV� �(Ã&=Ä �
«+ � ��- èì/ )�9 Á� �
� ��

- U!N|/ ����9 «+Q Q�V�� V� detail design -B Q�� HJ�W(12). 

Kobayashi(2005)� LCA	 QFD DE HJ{ LCA Ò�] QDF G° �BV9 HJ&= 

conceptual design� detail design A+ �BF G %W(13).



3.2 ��� �� �� ��

��� �
 �� LM{ � 14Q�Q NP#�$ @ LM�{ ISO TR 14062(2002)� planning 

A+ �BF G %9 �&= ��#�W(Fig. 1). Driessen et al.(2013){ $�, �*P, ��� 

+, [j#� ³{ �7[+�, Ì¡$ �ð �¢/ $�V� ��� �
/ ��V9 integrative 

framework] LM&= �ÊV�W(14). Piekarski et al.(2013){ LCA] management	 green 

innovation A+8 �B� G %�� LM/ ��V$ %� ��- ��� planning� Q�VW

(15). Ramirez et al.(2013)9 ��-&= �� Q�� offerings� î� èì/ -.9 factor�

/ /0� G %9 LM/ ��V$ %� planning A+8 -BF G %W(16). Epstein et 

al.(2012)9 ��� �PÒ� � P»-, ��- ��	 ô�- ��] Á� �ï� G %�� V

9 �'¡¹] ��V$ %� ��� �
� Qß �*&/ Q1 G %�� planning V9� �B

F G %W(17). Lee and Lam(2012)� ��� ��Q� ØÙÚ framework9 ��� �*- É5

] Â�V� 5� ��� 234 LM G5 �Z= �BF G %� 6x planning A+8 PB

F G %W(18). Liu et al. (2012)9 ��� �
� ��- Ý¸/ 57 sustainable supply chain 

management green marketing� DE` framework] �ÊV$ DE ��� drivers	 H7

!�] ��V$ %� 6x ¾W ���-&= �
� ¾¸� �:� 1 G %�� planningV9

� �BF G %W(19). Masoudi et al.(2012)9 LCA, MET Matrix ú� Wû� checklist�� �

�/ �(V$ %� planning A+ G° -E� checklist] }�V� PL �
 L��� �

��/ ^"7 ; G %W(20). 

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

Umeda et al.(2012){ �
 ��, life cycle <=, business <=/ DEV� planning� G %

9 framework] LM&= �ÊV$ %W(21). Hockerts and Wustenhagen(2010){ ����� 

���� �Ý-&= ��� �
/ �� �µ�> G %9 LM/ ��Ã&=Ä �� �$ -

E� planning G5 �BF G %W(22). Holt and Barnes(2010)9 Wû� ��� �
 �� 

�, �7[+��� !Z N|� virtue	 �
� life cycle/ planning A+8 $�V9 LM/ 

�ÊV�W(23). Coley and Lemon(2009){ PSS(product service system), Eco-effcient PSS, 



SOP(solution- oriented partnership), Ì¡$ WSD(whole-system design)� ? Q� design ,

ýJ/ �ÊV� designerQ @A/ �Æ] Q�$ planning� G %9 LM� ��#�W(24). 

Pujari(2006){ eco-innovation activities	 �� èì/ -.9 factor�/ C_V� planning

 �BF G %9 LM/ ��V�W(25). Kuo(2006)9 LCA] �Ñ&= �
 N5 C �7	 ô

�B/ module ��8 �(V� 6x ��� �
 �� � �
 �7	 ô�B ��/ $�� 

planning �E/ ) G %W. Kobayashi(2005)9 LCA Ò�] QFD �BÃ&=Ä �
� life 

cycle/ þI-&= planning� G %9 HJ/ ��V$ %� ��� �
 �� planning A+ 

§BV� �BF G %W.

4. ��

X YZ9 ��� �
 �� �BF G %9 Wû� HJ� LM�/ NPV� ��� B� 

J� planning, conceptual design, Ì¡$ detailed design A+ -B C DE V�W. �K 

YZ�{ Wû� ��� �
 �� HJ C LM�/ ��V$ %&', ��� �
 �� <=>?

	� -B C DE �� $�Q -LV�W. \] ��, Bocken et al.(2012){ ��� �
� 

idea] }�� 6 pain measurement model/ ��V� idea�  !Q��/ ^ÞV$� V�$, 

Masoudi et al.(2012)9 �
� �� �N eco-design checklist] -BV� �
� ���/ 

âQV$� V�&', �] -B� G %9 ��� �
 �� <=>?] �¼V� ��V$ %� 

³�  � �
 �� �BV9 �9 ��E� %�W. X YZ8 NP` ��� �
 �� H

J C LM�{ ��� ����� ��� �
 �� <=>?� @ A+~ $�P�/ �� ��

V$, �
� �� �� }�-&= �B� G %/ �&= ��`W.

X YZ9 NP` qx� O 60% ��� ��� �
 �� <=>? � planning A+ �B#

9 �&= ��V�W. X YZ8 NP` � 20�� qx � 6�� qx{ conceptual design� 

detail design A+� �BF G %&R 12�� qx{ planning A+�, Ì¡$ Ø�å 2�� 

qx{ planning� conceptual design ·9 detail designA+ �BF G %9 �&= ��#�

W. ��� �
{ �� ��8 �
� L��/ $�7Æ V$  � A+ �æ9 ôPB C ô

�B� $�7Æ V� 6x, ��� �
 �� <=>? A+ � planning A+Q �!V� �S

�9 �&= �A`W.

�K ��� �
�{ �� !Z P� ��� ��� #�&', üý9 ��� !Z P�, ÌT 
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