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Abstract:

Global warming and climate change have raised the awareness and concern
about the issue of energy consumption and CO, emissions of Business. Although
‘energy conservation and carbon reduction ’has been widely recognized as an
effective solution to tackle climate change, but the aspect of CO, emission reduction
still has not been incorporated in the main categories of business. Accordingly, the
current study aims to develop and compute the weight of indicators of energy
conservation and carbon reduction for the business from different perspectives.This
research acquires relatively more important criteria in business through Delphi
Method and reviewing literature, including six major criteria and eighteen criteria.
The questionnaire was provided for each of business that concern energy conservation
and carbon reduction. Finally, this study combines AHP with DEMATEL to analyze
the priority and causal relationships of the carbon reduction.

The results generated by AHP show that three major criteria including
reduce energy consumption, improving energy efficiency, and promotion of energy
conservation education should be placed in highest priorities,while the results
provided by DEMATEL show that energy management systems of improving energy
efficiency and increased use renewable energy of reduce energy consumption are the
two most worthy criteria to be emphasized and improved for carbon reduction by
observing the causal relationships. Following the developed indicators, the business

has a clearer and easier template to contribute to the environment and society.

Keywords: Energy Consumption, Carbon Reduction, Delphi Method, Analytic

Hierarchy Process, Decision Making Trial and Evaluation Laboratory
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e 2 2. g A ARE ATFfrfla on Corporate Social Responsibility Li(2010)
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LSRR FIRVE: e S B 8 o A B ~ 34 H(2010)
1. BgEfR & g0 hiix The present situation and characteristics of China's energy Zhang and Liu(2003)
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3. e BBEER AT Low-Carbon Strategy with Chinese SMEs Wen and Tan(2011)
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1. 2 B1nikhky The Influence of Low Carbon Economy Jin Lv ,Jing Ma and Jianting
R &Nk 2. S8 TG RS on Corporate Social Responsibility Li(2010)
R T G e W ¥ 1 % (2010)
1. %4 HWid The Influence of Low Carbon Economy Jin Lv ,Jing Ma and Jianting
2. N on Corporate Social Responsibility Li(2010)
3. CIEAES Framing Climate Risk in Portfolio Management Amanda Sauer, 2005
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Management

Rao and Holt (2005)

Green supply-chain management: a state-of-the-art

literaturereview.

Srivastava(2007)
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1. 5 & Hig A taxonomy of green supply chain management capability Shang,Lu and Li(2010)
2. EE % among electronics-related manufacturing firms in Taiwan
FORREE s meey —— . .
Green supply chain practices and the selection of environmental | Vachon(2007)
4. % ¢ R
technologies
1 B4 g 2 s ihenig * Emerging carbon constraints for Busch and Hoffmann (2007)
2. ERF ML TR corporate risk management
. Forecasting based on sectoral energy consumption of GHGs in Adnan, Zafer and Erol(2007)
Turkey and mitigation policies
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1. #HEF%FER{ % 2% G The Influence of Low Carbon.Economy Jin Lv ,Jing Ma and Jianting
2. HHASLAFILER on Corporate Social Responsibility Li(2010)
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4, 2PFRHEMTEKZRES >k
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TE AR R
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BRIE g F22(19893, 1989b)in s A Btk 2 A AR 0 A B £ T

1 38!

L - B AT AS RIS 20 > X3 ek h B

2. Ky Ao BRBZEFEXIBZE

3 F-oRphkF v - FBPRFLEFANG R FIFLFE RS
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4, VEGFRE O T RBHEE R RERH SR -

5. BT ¥EiS o @ F T FEcEL BT o
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7. 2EBRBHEFFE - FPLFFF LRSS A BFRE - RS

8. B HHPHAAE > d e fEiE e kT
9. EWRFFRLZANRARAESHEY 2 HEBRTRERE Lo | o BPRLL &

BRI RHT Mo B PR B aub s i
FI& ARRIRELAFE

AR P B3 A 152 (DEMATEL) 44 k> p p LA 7 ¢« Battelle & 4
# ¢ % P DEMATEL = & A g * 50/ L AFfe 2 g cnf® 30 4oit IR A° 4L
A4k ~ f8 7% ~ Tk - ¥ (Fontela & Gabus, 1976) - - K 57 % 3 » 7278 & >
EMEFEFARE? 2 EARBE A R REEE - FREE B
# & %77 7 (Hori & Shimizu, 1999) - DEMATEL #p B J& * 2% B 4 » A% k4% §
SE Y Rt 2 e N F - ARSI R o2 3R RE RG] B
NP E IR AT T B HF 7 e Wuand Lee(2007) & * DEMATEL **
B I A chpr it 4 R AE ~ Warfield (1976) * DEMATEL = 2 j2 8 i p 2 Y
AR T B A 5T Y R R E RE F e~ 3R 4 (2005) RIIEF 4iE 6
AP ER T K 2 T R KM AEER FIE A4 2 011 RE ¢ A Y
FRER RRAR2ZFPY -

DEMATEL :hp chi g gt fzcn s> Jhd B3 A2 B enfp3 o
BB AEFEAAREER Y BL 2 PHBEFERTE LN AT D
Fh WG PR X B LR R R kA EA RN A2 BTk
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BT 2R B A0 2 A R O 33F S R A 4T 40
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350 B AIT S EE I KRNI M R R AT FREABE L - AP
TR e L HMBA Y PSR (B > 2008) o » DEMATELZ 4 15
EZZBEPREFEDOET - F3 P A REF oMM LR ZS BREL F D
22 Eps(rs e > 2005) -
4odh #rit > DEMATEL ™ 22t 4 & S nstigppp s 3 ¢ > F1)t A7 %
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-8 ALERE
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EENSRER FEOL L B EFFARGTR g i B iEs & A B
Pl o B iS4 & AHP 4o DEMATEL 2 B* % > % s B oo Btk A2 ¢ 49 M
FRAR - EBAHP E@ L FAmEL s SRR LR A - 2 1)
# DEMATEL #-R &2 Bl AFfecnbl G ff v S AR Bl BEFSBA4 > £ %
B RBRPE > i L SRR G R BRI E R S HRE R ol N
B R eniE Bl dE i e o RS A TP LR PR Y R R
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(Tamura et al., 2006) -
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ARG R T AR UM F AR LA
FoRBEv B REFRERT L EEREFO S HRETAAT
Al 3-2 #5F o

# 3-2 AHP 4~ DEMATEL F* % % #ﬁ AT

%% | w2t ERRE A £F f
1 Bz LARFTRFF TP g1 2 &
2 2 HE AL AP 1 AR 2#
3 LS RS R LA F K R 25 &
4 38 g s AT AFILY P L% g 5 ’
5 oy AT AFIEG AP Bl gL 4 &
6 E AT BRI LRGP ie 6 #

% = & 13 & ;\4g 22 (Modified Delphi Method)

WEE R hn TR L 73T L8 - k2 3 2 (Dalley & Helmer » 1963) -
PERFEN 1M E - S E A AR o d FRFR TR LR EET S R
g iE o RIS S CHE RS (P B0 1999) - 48 ik Bt B A g
WA HEFE A FRR &2 VR R R f o o7 A BRE A i AT
¥ oo HE AR i MEF P EHERT L A LER L PR Lo Aot T UE T
* RoEhE U R 44F e eni? 42 (Linstone & Turoff, 1975) -

R 48 (2001) 4 01 0 48 EE RHEM L) Wb 52 % 0 AR AKE D A 4r
TR Ay £F RY B HERSAY LI BRI RO OL AL BT

B ™ % 1+ (Delbecgetal., 1975) o ot * 2 ¥ AL B REPYAK B EEOE L o B

WAEEAR A > R L E (1996) ER2HE (2001) gz e ET A 337 B
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FRERE R EH DB R LR A H ST F kT o d 2R T A

PR 'L G R AT 3 e {3 2 > Murry and Hammons (1995) #& 4112 i+ 5% 4g 382
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B AR IS A B0 e BE A > Gk T BN R R R RN A > A B 4
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NPFERBRZIRMT IR FERRRE LA APHELY B 5 i@
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%28 HACT & 34 E7T e

% 3-4AHP iR R B R & Z WP

R & WP
1 FEER L BT RAER SRR LR
3 FeER H T R AL F - pRRER -
5 pER Hgreng R g 2 Mo ni k- kL & o
7 BE & FREM SR R RL k- kL L -
9 BHLL FEAERY LF-HiREE .
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Ratio» C.R.) 3+ % - &JSaaty 223:% > CLZCR.Z 201 =+ > 4t - K

M EE R EAR) - REARE o CLuit31 &5 o CRu3E31Z S

3.2 %7
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1.24
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R g48 > 52+

~ X% % 5-22F -
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Evaluation Laboratory, DEMATEL)
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3
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34BN AR L BRIE £ E R R R L e B E B

i R Wa W Was
A1l 0.085 0.271 0.644
A2 0.143 0.143 0.714
#A3 0.194 0.063 0.743
A4 0.243 0.056 0.701
A5 0.245 0.072 0.649
A6 0.085 0.271 0.644

i & 0.139 0.192 0.669
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b49 s L E A BRI E R R R b ik L B 1R

fuaR ATy A R Wiy Wi, W3
#EAL 0.474 0.149 0.396
H®A2 0.287 0.078 0.635

#* A3 0.731 0.188 0.081
#AA4 0.383 0.058 0.559
#AD 0.429 0.143 0.429
#AbB 0.443 0.169 0.387
e & 0.484 0.133 0.383
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R A HT We, We,
BA1 0.875 0.125

# A2 0.875 0.125

# 43 0.750 0.250

# A4 0.125 0.875

# A5 0.889 0.111
#A6 0.750 0.250
B B 0.738 0.262
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¥ - da Wiy Wi Wiz Wi
AL 0.346 0.081 0.286 0.286
A2 0.089 0.613 0.089 0.208
A3 0.265 0.508 0.075 0.151
kA4 0.066 0.116 0.538 0.279
#kAD 0.229 0.076 0.280 0.415
kA6 0.236 0.066 0.120 0.577
Fice & 0.217 0.194 0.227 0.363
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F 412 F WG R AS L BRI EERREFL AT L ke 2358 B %

W AL R 4L Wey W,
Bl 0.500 0.500
) 0.833 0.073
¥4 3 0.167 0.833
A 4 0.125 0.875
# 45 0.111 0.889
B+ 6 0.125 0.875

Bacr B 0.178 0.822
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AR FE > Wq We, Wi Wiy
AL 0.288 0.371 0.111 0.230
A2 0.184 0.049 0.091 0.677
A& 3 0.680 0.096 0.077 0.147
kA4 0.153 0.036 0.460 0.351
A~ 5 0.206 0.050 0.076 0.668
kA6 0.191 0.049 0.102 0.658

e £ 0.299 0.089 0.142 0.470
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4 2 7%(3.1) Cl = (Amax—n)/ (n—1) =(6.75—6) / (6— 1)=0.15<0.15

d 239(3.3)CR=CI/RI=0.15/1.24=0.12<0.15

LR B - KPR TR R dod 4144 420 -

41446 2 - REK TS
o W, W, W, Wy W, W; | Amax [ C.. CR.
41| 0178 | 0196 | 0215 | 0151 | 0112 | 0149 | 675 | 015 | 0.121
#+~2 | 0423 | 0029 | 0042 | 0113 | 0320 | 0073 | 675 | 015 | 0.121
#+~3 | 0140 | 0091 | 0375 | 0025 | 0272 | 0096 | 650 | 010 | 0.081
#+~4 | 0047 | 0110 | 0218 | 0.022 | 0306 | 0297 | 670 | 014 | 0.113
#+~5 | 0245 | 0045 | 0.048 | 0050 | 0581 | 0030 | 650 | 010 | 0.081
#+~6 | 0164 | 0190 | 0.206 | 0178 | 0103 | 0.160 | 655 | 011 | 0.089
TR kR AR FE
F 4-15 i RS E A BRI - R TS

Wo Woo W, | Amax | ClI. CR.

#+~1 | 0085 | 0271 | 0.644 | 310 | 005 | 0.040

#+~2 | 0143 | 0143 | 0714 | 3.00 | 000 | 0.000

#+~3 | 0194 | 0063 | 0.743 | 314 | 007 | 0.056

#+~4 | 0243 | 0056 | 0701 | 320 | 010 | 0.081

#+~5 | 0245 | 0072 | 0649 | 312 | 006 | 0.048

46 | 008 | 0271 | 0644 | 310 | 005 | 0.040

T RRIAF Y FL
F 4164y HFREZ B - R TEF

Wis Wiy Wy | Amax | C.I. CR.

#+~1 | 0474 | 0149 | 039 | 310 | 005 | 0.040

#+~2 | 0287 | 0078 | 0635 | 318 | 009 | 0.073

#+~3 | 0731 | 0188 | 0081 | 312 | 006 | 0.048

#+~4 | 0383 | 0058 | 0559 | 320 | 010 | 0.081

A5 | 0429 | 0143 | 0429 | 3.00 | 000 | 0.000

#~6 | 0443 | 0169 | 0387 | 304 | 002 | 0.016
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# 41T B SR kT 2ZBP - RMEKB RS

W We, A max C.l. C.R.
#41| 0875 | 0.125 2.00 0.00 0.000
A2 0.875 0.125 2.00 0.00 0.000
#* A3 0.750 0.250 2.00 0.00 0.000
H* A4 0.125 0.875 2.00 0.00 0.000
) 0.889 0.111 2.00 0.00 0.000
A6 0.750 0.250 2.00 0.00 0.000

FH kR AT TR

% 4-18 % ¢ R sbz BR- RMEK LS

Wa W, Wys Wya A max C.l. C.R.
Al 0.346 0.081 0.286 0.286 4.060 0.02 0.016
#® A2 0.089 0.613 0.089 0.208 418 0.06 0.048
R~ 3 0.265 0.508 0.075 0.151 4.21 0.07 0.056
A4 0.066 0.116 0.538 0.279 4.27 0.09 0.073
t#*5 0.229 0.076 0.280 0.415 4.21 0.07 0.056
A6 0.236 0.066 0.120 0.577 4.30 0.10 0.081
FH R RAE T ER

% 4-19 "F ML R AL BR - R RS

We1 Weo A max C.l. C.R.

Al 0.500 0.500 2.00 0.00 0.000

®A2 0.833 0.073 2.00 0.00 0.000

i ] 0.167 0.833 2.00 0.00 0.000

®AA4 0.125 0.875 2.00 0.00 0.000

) 0.111 0.889 2.00 0.00 0.000

A6 0.125 0.875 2.00 0.00 0.000
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% 420 EARTE RX 22 B - RiLK TS

W Wrs, Wiz Wiy A max C.l. C.R.
AL 0.288 0.371 0.111 0.230 4.27 0.09 0.073
#A2 | 0184 0.049 0.091 | 0.677 4.39 0.13 0.105
#+3 | 0.680 0.096 0.077 0.147 4.15 0.05 0.040
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2 0 3 4 3 4 3 0 3 3 3 4
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He X3 4 4 0 3 4 Hi XS5 3 2 0 3 4
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HAz Tk FRLEL

B R B R AT BIEREG B AN Gl HET 0 7 T i
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4 04222 2% BEEA WA AMEEN > T RHEBKERXRLI 0 UALE
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+0+0+0)/6=0> H v ptapde o B¢ gy LA~ E o

# 4-22 2 fp o 4p 3 B g 2 BT aE

5 SRR | A | R EN | B ER | LR | EREF
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#A(A) | #EB) %75 (C) 4(D) i} 4= (E) % > (F)

i R F & (A) 0.0000 2.8333 2.1666 1.5000 3.8333 2.6666

Sep AT 7w B (B) 2.6666 0.0000 1.5000 2.1666 2.5000 2.3333
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11.6666 2.0000 2.6666 2.3333 2.3333 0

W 422 Bar> 2 P AT e BT R RAR  TREEF LT

(3% 4.1)
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Flz i % 26666 > @ Tar s r s 2 Taessim p B 5 AR L RpF > 0
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P2 i BLLFE . F o AT mfwrﬁmu W 22 0 PR 2 SR PE > %

Vb g8 4220 AR e ] BAA R A& 0 TR REARS 0 A
A - R BET - R RRARA  F 2 SR EREAR ] 0 B AR -
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M o | L E papt) > T oW M A (T) 4T S 7 o

10.9620 1.1287 1.0008 0.9395 1.2742 1.1810
1.0001 0.8370 0.8544 0.8681 1.0746 1.0368
T= 0.9007 0.8997 0.7106 0.7964 1.0052 1.0084 6)
0.9644 0.9635 0.8580 0.7278 1.0557 1.0561
1.2057 1.1787 1.0539 1.0267 1.1026 1.2121
L0.9208 0.9365 0.8965 0.8570 1.0355 0.8693-
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B8 F2 B 4o(R &) o 3-8 D+R 2 D-R 2 B 4rd 4-23 #77% o
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R® REE B i RS TR 5 i R REE B i R® X8 B ®
i L b i ILT e AT
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WA WA WA #
i T £ ARTE % iR %4
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% d desg ALy RV R &
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A B C D E F
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B->E 1.0746 0.9833 + E->D 1.0267 0.9833 +
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Arsp =|3.3333 0 2.8333
2.5 2.6667 0

oty HEHS T o AR % 45" (Drep) 5 -
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Efficiency ™~ CZ 0.1010 0.0101

% 430 4R H KT T A

o ip B E FiEE H3F Ko P E FHEE 3
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D2-> D3 8.9084 9.19 D4-> D2 7.6410 9.19
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_10.2757 0 0.2757 0.3447
710.2413 0.2068 0 0.2413

0.3274 - 0.2930 0.2757 0

0.3791
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