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Abstract

With the intensification of global climate change and the
development of a low-carbon economy, carbon disclosure has become an
Important aspect of corporate compliance and ESG performance. As one
of the world's largest oil and gas producers, PetroChina's carbon
information disclosure has attracted widespread attention from all walks
of life due to its high energy consumption, high pollution, complex
industrial chain, huge production system and high governance difficulties.
However, due to the imperfection of China's carbon information
disclosure system, the content and scope of corporate carbon information
disclosure cannot meet the information needs of stakeholders. Therefore,
it is urgent to establish a scientific and reasonable carbon information
disclosure evaluation system to conduct in-depth research on the quality
of carbon information disclosure of PetroChina.

In view of this, this paper takes PetroChina as a case study, and
firstly uses the literature research method to sort out and summarize the
relevant literature on the content and form of carbon information
disclosure, the influencing factors of carbon information disclosure
quality, and the carbon information disclosure quality evaluation system.
Secondly, the carbon information disclosed by PetroChina in its annual

report, social responsibility report, environmental protection bulletin and
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environmental, social and governance report is analyzed. Next, AHP
(Analytic Hierarchy Process) was used to construct a carbon information
disclosure quality evaluation system that included 5 criterion layers, 15
sub-criterion layers, and 31 program-level indicators such as integrity,
reliability, comparability, comprehensibility, and timeliness. On this basis,
the fuzzy comprehensive evaluation method is used to evaluate the
completeness, reliability, comparability, comprehensibility and timeliness
of PetroChina's carbon information disclosure, and finally puts forward
suggestions for improving the quality of PetroChina's carbon information
disclosure from the internal and external levels, so as to promote the
company's carbon emission reduction signal to the outside world and
promote the sustainable development of the enterprise.

It is found that the carbon information disclosed by PetroChina in
different reports is mostly repetitive, the disclosure content is mainly in
the form of non-monetization, and the monetized information is less, and
the disclosure information is basically positive information, and the
negative carbon information is rarely objectively described. The quality
of carbon information disclosure is complete, reliable, comparable, timely,
and understandable, however, there are some areas that need to be
improved, such as insufficient early warning of low-carbon risks, lack of
obvious disclosure of low-carbon transition costs, lack of statements on

carbon trading matters, vague negative information such as administrative
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penalties, lack of quantitative carbon information disclosure, and lag in
the release time of some annual social responsibility reports.

The research in this paper enriches the theory of carbon information
disclosure and provides an operational framework for the evaluation of
the quality of carbon information disclosure of petroleum enterprises. At
the same time, it enriches and expands the applied research on the quality
evaluation of carbon information disclosure, which is of certain
significance to promote the improvement of the quality of corporate
carbon information disclosure and promote the green and sustainable

development of enterprises.

Keywords: Carbon information disclosure quality; Evaluation system;

AHP; Fuzzy comprehensive evaluation method; Petro China
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Hbr. NANEMER, XHMEWE 1 “G oA “TEbaIR” “ImpR” %
2T, SR TERE ML RIT A IR ERIL, BORREEE Eyrab 1 iRy
AN A BT T AL EEE R T T A A, HHBE 23l Bk 1 BRHESCA S A A S AR
FAE o BV AR R AT IR LR 5 2 [BAAE R BRI EEE R, mH 2
B, AR/ 2 Dttt i VA (5 02, X — IR W3R 1 H B4 LAE (S B AER 7
T A7 AR L (R Bl R

RN 3.3t B AT M I, KT, b A i S B R
THRIC AT 7RI B8R 2022 SF A iR = U HRRUE 2 HE 2019 4EiFb 1
7.77%, HEHS AR E 2P TGS SRR, o EA A A
Wb 5E 3 LR HEUN B BAR &R, IO AR = AR R 0, AL 2020
FEIFIRAEIASE IR BN 2 A 0 1 X [ A B ol = B == AR
Wik, 2021 FIFhaxt HGEHEBCRE . FOBEHEIGREE . Fr REVETRT b 55 BB S AT
Fro EMERIERNGOE, FEAA RGN S SR By =,
191 4t/ 368 R S A R ] I P (O HE TR » ELBRAS S0 B (A 2 S AR ELAE
B2 I ARG 2% B AR AR S5 S, 9 AN A 58 ORGP BOAT UL T AN ) B
o XRWIER EA MR AIHE R A, IS JE 2, 10 m HE S A A
o B TAHIE T ZLER A [ A A R AE 2 B A THIRDL, AT I ARAR
vf ESG HYHAMPIAN T, A IS AR AL A A, A o B AR X A 4 7
FORTI RIS B R 5 HA IO R S A R B A R EE, IF B S iR
e SOfr o (HRVE NI, XA B A A BB MRE A T8 1 LA R o S s
A2

BRI A, AT P BT T BB AR T v AL, o A i U R TR
FRFEES, A AT, R B R IUE S R ST HU A A
B BEURAS Y BERR . BHIRIE ROB AN T I LR e S Tub o287 s, AN
IR BEEK H bs o Horb 2R 2 AR G B 2 R ORI AR ASR PO AR 35 3t o 2 ) A7 e
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W B B AR . R S AR RBAT AR, JEAE 2022 4R SEIE N B
G T T s REVR 4 R I Bk T B I R SR T AR, LA Dy o A T I AR
ARG T, #k0E 2023 45 10 A 24 H, K4 E K HEIX 6.8 14T T,
SEPL SR ARBRIRAEL 67.8 J s BN A B A AR i Fe AR B, SEELAN
VS R BRHE T T 7 AL 1 Rl e DU 2 e i e HE TS 2 5 ] P AR A S 1
B R, A SR, H A e 38 S I 55t L 7 A ) A B B T AT
o EBRECAT . [ BRI B R HE R 2 AN R, 2021 4R R TT SR I BRHE R A
600 £ J3M, it 2023 G JERAKAS 5 AU AT i 1000 J3 M,

£ 3.3 HEFAM 2018-2022 FFHIE. IREAMLSIRE R TERER

I H 2018 | 2019 | 2020 | 2021 | 2022
BAHEBUS R (MtCO.™) — | 174.08 | 167.44 | 159.54 | 160.56
IR ESEHE EE—) (MtCO.e) — | 13217 | 127,57 | 121.39 | 119.68
(R = SR HEE GER =) (MtCO.e) — | 41.91 | 39.87 | 38.15 | 40.88
R peHEscE D — — — 42.81 | 40.09

e AR (%) — — — 0.45 0.4

ReE MIFRAERD 81 78 76 70 71

Hrae Rk %1% (eu ARMD — — — 21.8 76.7
REVRVHAE S (MR — | 6512 | 6406 | 6273 | 6245

N AL A I AR HE
- — — 028 | 025 | 0.24
(tCOye/toe”)

ORISR P E A, IR BN R

¥ MtCOe o F I SR LB
 tC0.e/toe Rl AR 25t/ Mt 2 &
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4 PEAHKREREERBITNERMEE

FERT ST (LA b, AR SCLURRAS 245 85 I s VPO SR A i B s B U Dy 2
#E, T8I0 25 FEIRAHERL X B A J2 15 N R IO EER {5 B30 T R R AR 2R AN
M) 2t AF OGS B A S P e AV S B U B 2 AR, PP b, R Z IR
IIMTE R RRAS I R PPN A &R

4.1 RIS R ERE TN RMEBREEN

FEREAS SR U VI R RN, 75 2586 — e 1 H bs LR U #st H ARy
PR RRESR 51517, R SR AT L DR VPO AR SR IO RE e Bk A IEE, /T
PRAEPEANSFEENE, (L RS LS S 2y ] )15 B 30 o

4.1.1 B

B AS D R P AR AR IR i A A2 D 1 Pl Al AR A5 B IR T T
JREAE I, LAt folk (0 Al R e AR R AL I BE 7T FAAR H AR B 1
AN JUANTT T : 35—, Rt E B i m rEAE I . PR AR AT DLESR Ak
FERRAS B iR S 2 AR, W . BB . B B AR RS,
AT 8 e 45 SS90 1 e T VAT B E, 3 B A RO 2 A 55 B e T 3 7 A
AV B E B KT KB B, RS BRI AT LU AR AL . AR R
N EARMERTTE R, DR DR AV A A5 S 355 7 T A — S A s, A
M5 A — AR SR, R AN R E S T EedE, A B T4
PR g AH O TT EEAEAN [ Al ) e 5 S R s Ol - 26 =, 1R {5 S 30 e O A
MAE . S S VFO A R, AT RO Al O BRAS SR HEAT VRO RS AE, AT
B DR AR M 3 2 OB (5 R . 05, XA BT IRBEE . BUR A AR 23 4 5
GRAANDP A o BT HE R 1 A Aol BRI DU AT B B S . 2, MRS S
PR o R VPN R R B AEVEAN 5 B e . etk EI AT e, (Rt

JE A e R AT BRI o 3K B e VAR R A S B L 1 AR DI b Bk A 22
AR E BEE DL, HES) Al ARBR e RN 8 R g
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4.1.2 ¥aEEN

BA S o VPO A AR AR A SR U R AR LR LA e 55—, R
JEU o PRAN A 1 N T RH2 B B AN TV, BE 08 sk S i ALl A B A5 B 9 o 2
BEARENS TS PP A REEGE, BB AMA G it by
FAUK R ER AL, AR PP A R BB A E R o RIS, PP IA R R RERS
FLS S AV A B A5 S 30 e o B, AN 5 AV T e B S AR S, I BRI
GRS R YR RN ESE R . 2R, RO PP B
TSP O, 8 G U AN UL, DL SOREE R B DRV
Ry DE , BRI ARHEAL R T3 IR ANRE 1 AT AN [F) il db 47 m] EEATZE R A R4
VP RE S, ROEFEIEY] . ALEHA R, S ORVPON A REW . HEF. =,
NIETEIEN . PP RIEIE AT AT ATFRYJEIN, 85 v SR A A, A IR
PO S R > IEVEROAL A, ELPP 1A 2R N0 SR S K BB, A R VP I AR
A IEVERTEME . 5509, Al ERAEVEIR . PR R N B SEhRnl B EE, REWS
7 A DA I VAl il PRV B A5 2900 R o e, AN iolb (B 5 JE 4 e o b AT VA
A fEMEPI AR, N REMEH R B 5 TR T AATEAR,
PR R VAN RO AR B o B T, IR IR PP A 52 L RS 15 S DAt Al
b (s SR R, A R DA 5 D90k el il AEVPOTIERE T, NS AH
LR B BRI, CAEARY 1 i B B R A5 S 40 o R AN S R B St A e o R
DA A 28 L N AH L ) M B ALAR 5 B DR A b Bt 5 S 40 i o B 1 e 468 s I A Ay
M N R PPN AR SR A B HEAT R SRt M 5 35, DL N T 338 A MBS i 4 45 A
ENIEA

4.2 HBEREERE TN ERIOESE

JE VR4S HTE: (Analytic Hierarchy Process, faifR AHP) &3 id ¥y ik 2 vk
GRG0 AT 3 B AT 1 — R 2 HEN S T8 (Saaty, 19700, HAT R
Ve, N SERIPEA RGN AL BT N T2 B OCH. H AR B DL g
RHR SR R, ARSCRH R R Bk @ s B e i v R & .

B Mk IR A A B 1 4.1 s
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H A2
v , \ v
[ Nz ] ) [ ) ]
VI VA VIR
Iy
w || ¥ ol A
e || = % || % % %
2 2 || B 2| B

B 4.1 SHEFAM 2018-2022 FHEFT AMKRE SHBEAR

BB IRANTS . B, #HATIRARE . BT IR0 H ARk B 2 2647,
BN Z RS . R, BT HRARIRAL . I8 ) A B S T AN R A
THEMO N G ) L, S FRARBEAT PR EG, MR 1-9 A i LA 4B s B 2 (7
W3 4.0, WEAWERE, TR,

e

ail - aij

41 SEHEIRE

PR X

1 HEANEESE
3 i EE j A B
5 REARIRTE
7 i b j om g
9 i b j A E

2. 4. 6. 8 e IR AR A e ) v ) AR

3% aji=1/a;;

FORRIS:  SCHRBURL
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BOR, TR REES A
X AR % FE AR AT T e AR B

ajj = " (i,j=123-n)
i=1"1)
SREFAE ) &
61’ 7111 l]
== Yii=1
wl n n ( 1213 ln)
THE R ORRHIE A -
n n
=Y ey
Amax i nw; N w;
i=1 i=1
JE, AT —HER .
TE S — B FE PR -
Amax — 1
] =
¢ n—1

FIAFENL— b Rl (3R 4.2):

R 42 —BHERRRIFEN—BUiERES RIE

4 n 1 2 3 4 5 6 7 8 9

RI A 0.00 0.00 0.52 0.89 1.12 1.26 1.36 141 1.46

VORI SRR

THE bR

CI

RI

2 CR<0.1, Rl —#tEfale, WM msERr &,

CR =

4.3 RGBS E BRI RIBFRIEEN

WS SR B PP A RARFR IR I EE N =ANTT T 5 8 — R EE R
15 S e AR EK . 2021 4 A [FHIE M 2 AT ) €T 28 w45 S 4R 8 BN
i, LA G B L ESE . R SEEEME . BRI AP, I
TORES . WMF LS PUE BN GOME B P E 79T, 2022 SEtif) (Aalkdt
BifE BRI B BT ME) PUE AV N KA R S, e, eI
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HER, WA E S, MEFEHCE . HOlBot Sy mmE . R E
5 RER R N EARE . A (b THEND) e iHE SRR EER, 4
FEREEME, AHOCPE. ERARME. wILbME. BV KPR TSR E T
o FHESE (2019) DAMOAWRSALA, it 17— BWfE SR iR R bn ik
R o ZIETC 7 B ft A B A JE 4 (1 A A BB R N . R SR W e
(2023) 45 7 [Hbr CID JREAFEESR, KILE PR EAHURRHiRAE 245 1 w]
FEMES ATREE. SeBebE. WIERRPEEORE L . 4G AR AR SRR L A Al
VRO = SRR B ZHRIR 2 —, AR RO A AT R A Ais B A
Az A AR R HE SR, SRVE A TURARAC B DTk R, Al AR
R AN A i I 27 A2 K PR, At A 93 SO Al A AL BT 1] BR < HE TR
T A AN it o BRIEZ AN, A 3 A SSE Ra A LIS v B AL R T H) . RedR At
FHRCRSEHA — R MIORTE, XTRAE B ASe Ve AIFElE . S PR B vy (1 22
Ko ZEEPNER, ASCNGERENE. AIEETE. ATECME. ATRRARME. KPR TR,
(AfE ISR i N AN | e TN S D R S R RS 2T EFSE 340

4.3.1 SEEMEFRIEE

SEREPE R AV R AT BE M 2 A8 X BT O A5 JE HEAT 4R 15 2 R i
(CDP) ATy Aolb L e e R B BRI HEAZ B AR s DL R S B A T
TS 2o XUFESERITRIR (20200 DA Al 3 R B HEFBORRSE B A A
BRI BRARBUZ S BRAFBCE 5« WS B IR AT T B A A, DRI 2 AN
[ M) 2 A S R SRR SR o X GIRARX Ry (2023) #AEE 1B & BRIEHE G 5 5
Xt BT A 5B B BRIRHESTCS Kl A 5 S A2
fabs 11 A dEbs (S SR R TR A R . B4R E E A RIS A A
CATHTFUSR, AR IR IEHE R BHE s 2 R S BRI FHEEE 4
B HE A AR B A5 2 40 e BV E (0 — R b . IR IR AT TR
g b E A P EAT AR ER R T R R

4. 3.2 AT FEMEIERIEEL

X T AV ERA S SR U E T S, R R AL EE AL, 7N ANTE
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BRI LRSS Fy . BRI, ASCIERUE BRG] AR E = K fE bR
RS SR AT e, IR IUE BORIE . BRAG B REFRER R U] Haek
A DRI UM BE L 58 =7 L B TR SR AR AR N T S E - 1 e AR BRI
GHEFEERBOSRE . T BRI (R IE U015 S 00 TE, RN, AJFEMRER
KEEFAE BN S — RS RdE i, RS Rl IR (5 B rB I e AT Al (512
A AR, B AR AN Rl (1 DTARIE TUH 2 5 B R AT H T A€ 1
ZyRAEH, A R TTAER TR OR XURS 20 BN N, 158 1 R A ST O X
S5, RENGAE — E R L BN s b A5 S P e o B I SR AT ] S . f i AR A AR A
B, 5 BEAREIR I NE BEANIRE B R R RN —, HImREE &
FRAT AV A B =5 HZ M 2 5 7R BLIRASAE B AR E R A

4. 3. 3 AT EFRIZEN

STHE BT B F RT LGy G 1m) a] LE RS J7 TR IR, A 1) A EE A [R]— I AN
RIS VAL )=t 5 NI o= N i ) o e A 0 = 8 5/ QN EE s a3 AT S A R S
PR RIEAGE 58, EUAMEE RS —, KA A Rl n] gL BA H 1
B PR INE, RS IS8 75 SACEAERE, AR XA F 4k %
BT X T R BRI EE I, ASCR A FAT W « A7k AR R
BN AL, I8 R A2 B bR S R IEIES g i A
RVPAT B A S5 35 (KN 7 7T EEAE

4. 3. 4 AT EE R R AR EL

AR TR AL TSR AL A S THE BRI fa B, DAE T8 A B AR AT
I CRZ A58, 2003). Jv 1 WIRAISET. WA AR AR, AFRZEERIX
—WAERZA, TEARIAEE 5l 56 E BRI 2 B (RIS, 2019),
Hak KRG i EEE CGEIRMRES, 2020 S ARET 7B E (5
S, 2015). WA LEAE WTT, ASCRIEATR. EEERIE. #
BV =Nt & b [ A AR A 5 0 e i ] B A e S5 AT R S B E =
X S 2 PR SOV B A JE ) 1) R P 7 A O 52, S (AR 1 el
ory ARRGIBE . (5 RS Ja AR 44 R2 15 G B BAR AL . il
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F T8 5 Rk hxHE B A RS 2] — 2, 155 RIS MIZEIEATE I,
RENE R AR RAS 2 BRI, T RGE B IR AR o T AR AARE S B S AN BGLEAE Rl
ANEthREEL A R BORE, T B A T 007 RIE, el & B R R A5 B
Wi BRBAT AL, B3 75 AR A BRI

4. 3.5 K E4EFRIEE

SV T i ORAS BRI R, ORISR B FH 2 A% 35— I () L
BB AR TS B Buk, BB MEHERRFERZETHERNER, Hik
FHRBIAS B 8 1) B N 1 BB R e R R 1) o (EL AT ) 22 2 i B4R
AT, HABER RS AR T AL AR R RES, O T P Ak AE B PR S
P, ASCEREG 75 FEAM R N [A) A 82 A 9 S5 1T, AT vb A (5 B R
) B bt o G DA R ARBRAIRER, 453 B R AT S R T PP Fe AR A R
4.3 FioR.

43 PHEAMKE SEEREITN A ER

HEN = OCHEN = VS Eizgan A

ALL fIRBR A AR | 38 S5 HETSOR A 0 7 B DL B 1) IR il s

IEAEPAT B ARt R AT H AR AT AR fES

ALTIRHE ) | AL2 BRigHE H A% HAR. Gt B AR

AmﬁﬁﬁEML R T B R
POLISITHE | TR
P2
- P22 BRI | BRI . RS R
A TEREN:
ASLERITE | SRR, Pk B Ry
P32 TR T | ool S FEEHE RO . SLAbR U,
Hot EE B R R
A3 TR o P R AR
A%%ﬁﬁﬁ$ﬂ T, R AEHE . T E R
i BB e, RS R
A34 TR HFTIRAL %)

" % TR Ak 7N
. 5. Z 500758 58RI G4 KR/
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T AHP-BERIZE 5 PO 12 (K0 r A A5 SS90 588 o T

ALL TR AEITE | S B AR B
RGN IT OB DR S 5
AATRIEHFZSS | A2 BRHER L
e HFE A E H I
A4 FIERFEN BRIV HER AR R SR
A TEEENE
A51 Hrai T el AE B A5 58 B BE
AB2 ZRZEHLJ HUAS 5 PR AH O 1) R 25 22 i
A T JlcHE L
A53 1T B 1] A AR YAC 1 3 BRI TR Ak
AB4 HAh 3k a5 LN EE N EZEN) o G A2 T 0V G Ea eV it
B1 (% ERE j@%ﬁ%% ISR AT 2R R UL AN
S K E K
B1 {5 B3R B12 TS BAET
KAE e JIL ‘ %4‘%“4/ = i LA 97 L
T 2 Tkt REER BARRE
B mIEEM: B21 ELSLMEARTE | XIS S R I S AR

B2 Pyl

B22 ST A

TR NLIRAS S AT A S B R Tt
(ESERME

B3 AhESHE

B31 & =y ML E

A Ml B TR R IR BRIR S

i
CLL PSR | AR B A
Cl Hmm bt
CL2 bR | A bR
C |
AT Co1 ol L | A T H B £
C2 Yan] Lt T L
C22 BIEG — i s b
g
Tl B B A B A B, T
SRR R AN, (S B
Q:él: YA (=1 éé: ) ] o
DLEGHAR | DULEHIAR | e oo s o B RO S
— i
et D2 if 5 #£ik D21 iE= S FRIA R M R i
DL EIARVEIREE | B BT A5 A B R
D3 fif i 1 o e g e
o Ecsey | PRI EXCT Bl S A
At
ELBEERIT | ELL RSN | Aehs . BEE
£ B
E2 BB | E2L SSHES | B B

VORR:

AR
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4. 4 RIS BT RE N R RIBFRIRAN

4. 4.1 —LRIRFRIHEN

M JE R BB TR PRI AH O B, S0 Ha i R A5 L4 R o 2P Ak R gk
TIREL . % FBRENEBRRBEEA T KRS, 24 525 4, KFikmait
ARUIRIA ST 58 = 7 B THLA AR 2 N 2R AL 20K G 2 1) 45 G DL SR A,
LRI RE 25 4y, IEIA R G 20 4o XJ e AT SEE . AT EEIE . AT BRI
SIS 1 S ) 48 s B R P A R AT A2, 1S 2L AT 404558, Ak
N 4.4 Fin:

R 44 ENBEEIRERITH

SR EIERES aJ Bk ] Je B
SR 1.0000 0.9000 1.7000 2.8000 3.8000
Al FE 1.5000 1.0000 2.8000 4.0000 4.8000
aJ Bk 0.8667 0.3667 1.0000 2.3000 3.4000
] PR AE 0.3667 0.2567 0.7000 1.0000 2.0000
Y ERE LS 0.2733 0.2133 0.3000 0.5000 1.0000
Gkl R N
) 2 ) Wi R o 3 AT I — A AL 2

0.2496 0.3289 0.2615 0.2642 0.2533

0.3744 0.3654 0.4308 0.3774 0.3200

0.2163 0.1340 0.1538 0.2170 0.2267

0.0915 0.0938 0.1077 0.0943 0.1333

0.0682 0.0780 0.0462 0.0472 0.0667

LTS BHRRIE M Ew;= (0.2715, 0.3736 , 0.1896 , 0.1041 , 0.0612 )
BRI MERE A, =5.3428, CI {44 0.0857, CR {f A 0.0765, @it ik,
4. 4.2 ZRIRFRIRAL

AEN EHEAR e B AL B TN N E b, AT EEPE L AT B AR PR A 5 = AN TRt
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W JEFEAR, ATLErE S SRS R P S HE N JZ A8 hR o 70 A% B R S dabr it AT
PR LE , 75 2RI WO R, A8 TH R0 B AR B AT A B, JF AT — BhEAR 56,

SRR,

(1) SERVESRIRIREL

SERENE T BARARBR IR AR . BRURHEE P BRIRHAZ S . BRIRHEAS S« BRI
HES L ZERE R LT 0 S5 RN 3R 4.5 Fhons:

R 45 EEREBRRERITS

BRORHERLR | BRpsHEE R | BB | BRIEHERSRE | BROREERRK
TR AR K 1.0000 0.4167 0.3667 0.3333 0.4000
/) e =g 2.6000 1.0000 1.1000 0.4000 1.0667
BRI HERZ B 2.8000 1.4000 1.0000 0.4667 1.0333
R e | e e 3.2000 2.6000 2.2000 1.0000 2.8000
BRIRHE AL 2.6000 1.6000 0.7333 0.4000 1.0000
GoRRYE: A
) 28 S T R B R AT ) — A A R
[0.0820 0.0594 0.0679 0.1282 0.0635]
| 0.2131 0.1425 0.2037 0.1538 0.1693|
10.2295 0.1995 0.1852 0.1795 0.1640 |
l0.2623 0.3705 0.4074 0.3846 0.0444J
0.2131 0.2280 0.1358 0.1538 0.1587

T AR BIRFE 7 B w;= (0.0802 , 0.1765 , 0.1915 , 0.3739 , 0.1779):
Bt KAFHEMEA, gy =5.3255, CI {4 0.0814, CR {4 0.0727, il 6.

EEJEACIEG

A=0.0802A,+0.1765A,+0.1915A5+0.3739A,4+0.1779A;

(2) ATEEPEARFRIAAL

FIEEVE N BCARPRE B IR, A FRIE 0 AR B B AR X Ee AT 7 45 R sk

4.6 flin:
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R 46 TEMEEREFRITS

fa BRI P B A0
& IR 1.0000 0.3167 0.2833
A s el 3.2000 1.0000 0.7000
A M 3.6000 1.6000 1.0000

GORERIE: S

FEI S i R T 2E AT U AL A 2

0.1282 0.1086 0.1429
0.4103 0.3429 0.3529
0.4615 0.5486 0.5042

i 515 B R ) w; = (0.1265, 0.3687, 0.5048): #x KHFIEHR
Amax =3.0602, CI{E 7 0.0301, CR{E’4 0.0579, i —EHAL . HtA1E:
B = 0.1265B; + 0.3687B, + 0.5048B;

(3) AL FEARIR AL
A PO R R FR AR A AT B k1) AT L EE SRR R LU AT 4 S5 SR WSk 4.7 o

#4717 WHERBFRERITS

F ) A B Yh[a A He
Fifi [m) ] B 1.0000 3.0000
A AT Lk 0.3500 1.0000

FORLRIR:

e PR R I 24TV — e Ab B .

[0.7407 0.7500
0.2593 0.2500

W AR R B w,= (0.7454, 0.2546): i KEFEHRA,,., =2.0247,
Cl ff4 0.0247, CR{EH A0, it —HMEALR . Mt #5:
C = 0.7454C; + 0.2546C,
(4) T]FRFREMESRFRIRAL
AJHARIE N RARKR AT R 1B S RIA . ARREULI EE LR T LU AT 4 45 R
* 4.8 FiR:
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*48 WHBEIBRESIT Y

D1 254447 J= D2 it F Rk D3 fif ki A
D1 g5 14 7 1.0000 0.2733 0.3500
D2 B 5 KA 3.8000 1.0000 2.0000
D3 fifFE 1 B 3.0000 0.5667 1.0000

PORRIE: S

FEI S i R T 2E AT U AL A 2

0.1282 0.1486 0.1045
0.4872 0.5435 0.5970
0.3846 0.3080 0.2985

AR B E ) R w;= (01271, 05426, 0.3304): B K4FAEAR
Amax =3.0898, CI{E 7 0.0449, CR{E’4 0.0863, i —E AL . HtAI1E:
D = 0.1271D; + 0.5426D, + 0.3304D;

(5) K Isf PRI
S BT Ve AR b 1 R I TR B R Ak R BT AT oy 5 SRk 4.9 TR

R49 KEHERRERITH

E1 Bz ] E2 $ 2 AIK
E1 $% &5 i (] 1.0000 2.4000
E2 $&& ik 0.4333 1.0000

FORLRIR:

e PR R I 24TV — e Ab B .

[0.6977 0.7059
0.3023 0.2941

W AR R B w,= (0.7018, 0.2982): i KEHEMHRA,,., =2.0198,
CI{E>~ 0.0198, CR{E N0, i —EHEALS. Hikn15:
E = 0.7018E; + 0.2982E,
BEAh, BT U7 RIBARRR N AR AR I AR AR, 25 B B E PR b AR
K BBV RS 5 . IR AL R F AR 2 IR IR AR JE R 7 7206 7 58
JEARPREATIREL, TiRx 77 RIS febr BE M RACE . 25 b, JAg875 i (= i
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T AHP-BERIZE 5 PO 12 (K0 r A A5 SS90 588 o T
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0.0073
(0.3333)
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A34 TRHFBNAE 4% 5H (0.2500) | 0.0130
e
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B11 15 ERJE (0.5000) 0.0236
IREISEINI —
B12 fiA5 SR AR R 1 HH
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B3 /AR B31 2 = 5 M7 w R
0.1886

(0.5048)

(1.0000)

36



PN 2 1 e S DA BT AHP-BOBIZR S PRE R b [ A il Bk A5 9 R B I

Cl HEm ke C11 [F4TIk#HE (0.5000) 0.0706
C kb (0.7454) C12 17 k#rvE (0.5000) 0.0706
(0.1896) C2 Y\t C21 b - — 8% (0.5000) 0.0241
(0.2546) C22 114G 4 — 4wl 2:At (0.5000) 0.0241
ik D1 %55
D11 £5¥975 % (1.0000) 0.0132
i (0.1271)
7H
3 D WY | D2iEH R
{5 D21 i = #1A (1.0000) 0.0565
J5| (0.1041) (0.5426)
i)
[ D3 i Bt FH D31 LA EAAEFE (0.5000) 0.0172
Ji
5 (0.3304) D32 Ui (0.5000) 0.0172
E1 #EE I TH]
E11 fix 5P &S] (1.0000) 0.0430
E Sk (0.7018)
(0.0612) E2 i EE AR
E21 R & &K (1.0000) 0.0183
(0.2982)

TORLRE: A

37



PN 2 1 e S DA BT AHP-BOBIZR S PRE R b [ A il Bk A5 9 R B I

5 FEAMBRERIEEREBITNER

FE TR SR AR A B R R VPO A AR, B IR R 2 07 s R A
MWERAE BT, NABMIZE S VPIIETH E S TR br R m B, IR o SR E
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HI SO REBEAT AT PG R 255 PP T Bt (Zadeh, 1965). 75 HA 4R
AT 2R GEVE S IR0 s, RENS A Rt At RASORI A i LA 1) ) AL ELAE S P23 o
W1 T 52 E AR AN ZWLG DL 81 2 AR 5, AEAEFAEE V2 AE TER K,
%7 V258 FH T A e & Ah{Effl e PR ) R DRI, A SO R BRI 255 PAN V20 5 SR
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I, B, EYe HIR, RIUAG. 1A TSR L =7 LA BT 7T
N SARTANE N OO & 174 (FEILFR 2 BD o FEATBURI S 25 43, ilnl 4 2 &
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Ti1 Ti2 Tl]
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SEIBRILE, 2050 LI IR HESUMARER B AR, AIRBR. Bk, Fbr. 38
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FFRCE . TTRERSE . ST AR A A A, AHOGHR T i VAR EE RN K 1 22
BRI SA . B AL, HEASHI R R EE. XTI 5,
RN B WA, e SRS R B T LBk, 48 A RBCA H 3R
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WIBLEE . NS 5 S, (HA BARRIIRAE 5 S oA B = .
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H SC TR HE T H A A R S Al R R 5 0 T TR B RE VR DT R
BAGIAR G T ATE” = KAT8h TR ILRE. MBI PRk T E 2
WAL ARIE 31444V J7 K HEShRRId 5. A S53HE (CCUS) 7Riasi H &
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Wi, kT BHEE AL, hEAMRE BB AR 7 A RS, W T
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FIEE, 28L& mE 5.1, B 5.2 fion, i 2018 iR = A AHRUNS
B MR GE . RRIETH RS R R, IR R R AT

200 174.08
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FEVEIRFR PN R (1R 5.3 Fn). TS & VPN 45 S S AR bR AT BAR 71
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