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Impacts of carbon labeling policy on the supply chain’ s decision-making

of carbon emission reduction

KE Lifen', ZHANG Tingyi’
(1. School of Design, Fujian University of Technology, Fuzhou 350118, China;
2. School of Transportation, Fujian University of Technology, Fuzhou 350118, China)

Abstract ; Carbon labels can identify the carbon emissions from the product life cycle. Products with lower car-
bon emissions can increase consumers’ willingness to pay, thus prompting upstream and downstream
companies in the supply chain to create a willingness to reduce emissions. Based on the perspective of supply
chain, the game theory was used to study the emission reduction behavior of enterprises. Results show that the
emission reduction contribution of upstream and downstream enterprises is proportional to the ability of the e-
mission reduction technologies, that is, under the market regulation of carbon emission labelling policy, emis-
sion reduction resources will be transferred to enterprises with stronger emission reduction abilities. Leading en-
terprises will support the implementation of carbon labelling policies, while the following ones may resist it.

Therefore, governments should give some priority to follower companies in their carbon policy formulation.

Keywords: carbon labels; carbon emissions; supply chain; carbon emission reduction

BRARZEAE — P A R IR HECBCR B 42 0 1R
ZEFIRZIE, WA AR i
i JE R 28RO T AT 7 AR 8 B HE R AR
FEF= iR B BT BEAT AR R, DA ANE 2 %
7 R BRI R B A AR T LS S
B B PR AR A dh . BT SE e

ks H . 2019-01-10

IF 006 o] 25 5 ) R AE T 0 R L I BRAR 254
W BRAR T2 T8 R Al okt T 5 )
AEATIE, TS SR B LA R bR A5 i 3t
WBTE B 52 5 1 IR, — T Tl o 1 T 1 e o 282 e
22, 53— I L T SRR A BT T 207 5K
WARZ 228 QAT IREU ) TR b s 2

FATWH . s HAREILE IR H (2016J05167, 2017J01512) s M H #BASCH SR F0T 5 B4R H (16YJC790032)
E—AEHE TN FIANZF(1985- ), 2o, MRE N AR5 s3] B WL W 0 ) (IL R A5 B AR T U B



96 R TR B4l

178

(R R 3 BOUR BT 4R A0 6 T 2
RS A5 (4 AH S A, P FE ARG A = il DI A B
U5 ) CIRRR™ b B ISR PPAN 3545 ) CAERBR 7™ df AGIE
BORKLIE ) 545 BRINE B 205 52t

S LA Aof o S s A 14 R A SR Al
T I RFEARBHE L A — R 284, AN oe
FIRBE T MBI BE A A SR BIF 5T L e 1 B AR ik
HE ok B H AL, JOPEE R, Rk R
(T2 R Al il &8 AR HE R o B HE R Y
20% , B2 , 5 I S Al AR SG B AR 6 L 1 HER 2
R IK 28 Al B i HE G R AR
AN BE A B HE TR, 5 2T ARl 3L 1]
BhH

RFARBRAME S BE A 5E SCRRZ 50 TRk
DT, FEAVEVCHE DT, B0 BOAE R T LA
TR OO B RN BE , oA LT S 1R
(SHASVEALIRE, IF45 T 25 50 5 Luo 451 B
FE T ) A i e e R L BREOR T B S 1R
SE N B T 002 T A R
R BERLEE T, R WS VRIS HE A Bl IR AR
X F P SCHR FEZE LR A AR R T T L
SHEDBCHE R D0, {EL IR X St €0 450 W Dl 0o 7 A 5
M AR MR I, (EBCRIHE b g5 B 551 %
JE PR SRR A B A BT, ML S 6 B ] 19 £ J5E
BT DA IR ] 2 G0 BT T A6 R B HE
BT LR OB GTIRHE R At E M SR, X L83k
YU SR T30 BT 0T Dol HIE SR B 5™ il 5 A 9 1)L, %
AR ™ A2 19 9 3 i 22 5 R A% 8 R
OrMT bR WA DR HE I R B (AR O X A
M I HE RS S0 5 1T, % AR AE T ST T 2k
VB Ml T T 3 )7 A A S ST T TR Y
AT ARSI B £ 7 SR X 7 e MM T Y R
Wang 55 RIFFE T 1 9 AR BR 5 R M 46 1952 T
IS o3 T2 S AR A S L T LS B i
HEE R Du 2B T T BRHE I BRI BOR T
T B TR D e X HE O Al 2R 7 B PR SR R
W, LA, R AR 2 R T AR A5 T RE T SR
L ZE G NG bR Y XU A T R
AR

i b BUA SRR B B A VR DA ) 116 1
SR PIMR] DRCHEAE BT LA 9% 2 A e i 2 X i ol sk
HERSRBIR2M 45 A BAR T EOR S X T 75 K
P LA K 2 G, HE £ B0 B B T T sl 2

AIBFTEIE LD 6T I, SCRERIE T S Bk s 45
BORTR , A58 HAL 7 i B HE TR 52 0 213 23 52
REREIET B8 2 oK, i A7 i 3 R 5 0 B R Y
TR EE , T RS A BRSO 1k B A 0 A ik
P25 BRI B b T A b D HE TR S ) R i B
FRACIHER R

1 #EEE

1.1 #EERES R EXRIE

% S8 H — LA —A TR A 2 R
AR, B AR ST BRI
WAL B S B KR A% A TR, Rl LA
H B s e KA PR AR e, & Z M 75
XA
.11 FREHEE

(1) NFAERbR 2 BUR N T

AR 2 T, 8 77 i A W i b
2 THBRETCIE T ff B OIS = i B RRHE T, 1
SERANE [EaHE R R 2R . IR R T IE SR TR S
BAASE P i BB HETICE TC G, A ANFEAE D)
RRFEAEDCHE R S5 R0 383K 3 7, BT DA Al AN
FETEIRHF G A . 25 HE T 2 37 T I 1) 75 oK PRER
RFET AR U Ze 1k PR

q=Q-p (1)
Horbr Q AR A 7 i B HE TR e 7 SR B
IS TE T 5 oK B, ¢ S i B S PR oK &,
p HHTG RN

(2) BRbrRZEECR T i %

TR R T T 3, T 2% 2o e bR 25 v]
VLB B A CFTISE = SRR R B AR
IR L R, 7 b 0 HE HSORE B X 2 5 1
ST BB AR TE 1] 52 9 A H R RN
T sHE R OGRS AN Rl 2% 11 TR
. B, AR sk R S5
SRR IEAR G R, RISE— 7 5 i A sk
HIETBRAPR I I % 2 19 AN R S R (5 et HE I
) .

— MRV, b 25 b BT R 5 A Rl HE R A B
T A% s 55 7R A A TR (AT A R i 3R
W A sk S T MR e R AR B B
FEHER AR 3 SR B, KR8 ER B BHER 32
FEAETH ek, i 2 J v [ 58 ) = 22 g vp 1
B, BRI E, RS E S AR 5 2 0k



5513

PRS2« BRAR R BRI Bl HE PR SR A T D R 97

HEfE 2 I 3 0 7, i % T 3R I IXRE 1 & R [
FORUL, I OCEMA R AR S, 3% ] R mHE i 322k
TETF =8 2R, il 3 b or 7= A= i e HE Ak o 4 ik
HER S 1Y 809% ) BUAS SCIRBE = i A Bl B 255
ANEEHF R A R R, RS E R
WAV A0 YA b 2H R A8 1 4% FIr 7= A= 1) Bk HE
W, ASCH U F#m Bk, D £ T HER
b B R M B = U HE R R @, , TR
AV B = S IHE A a ), |, DUIHE SRR £ ) PR
Lrr= I HEE N ag = a, + ay,

PR B4 A28 (1), 15 2 ibs 2 BUR
TR PR

q=Q+§Da‘s_p’&>a520 (2)

o R T 32 20 AR BR G ITIE 550 B4 7= i
WAHE EFR, @ (@ > 0) R 2 X F 7= i I 2
P RBURRRR BE | 3R 72 ot SRS il T 38 1) %%
TR, Mag =00, FTRKEE N g=0 -p WA
AR HE R 2 BUR BB TE |
1.1.2 AL TR R ARG E

MATRER AN R HE L ) AR Z R4
b T Tl D HE I A A S B AR (A RN IR
TR S HE 75 R B HE Y AR 25 T
& R 2 R HE R AS T, B8R A 1R B
SR o I I (R 0 > o,a"’a’ >

2

0) 8 I = pa’ ,p AR —A>2 5 1 1CHRRE J7 5
55, oy WAEAR R B BRI HE AR DL T, p 80N 3
R $5 T IHE T AL 2% 1) BAS BN | p /N Al
UlCHE RE B
1.2 AEFEEHRER A
MRFFAERAR 2 BUR B, B0 1) R 4
IR 7o a2 I o A 1l o e oo
AR AN w, T E R HE RN ¢, c £
7N B ARPAE B B AR, SO B A B
W gk de RAL AT RS, 3 Z (AP AE 4 7% 304
X SE—> Stackberg TEZFEAY | | T gAMb 2 [8] A9
L EDEIE NP
Max ,(w) —=>Max 7,(q)
[N o i S A et BT P
Maxm,(q) =pg —wq = (Q ~q)q —wq (3)
Maxm,(w) = wq — cq (4)
1.3 BRAREBUR TRIBEA %
NS SAER BE R, 7 il B B HE IO e Ak 0

LRl A TR AR ROR B E 1, BT AL R il
BIGUARR B 3o X T WAl psCHE T LA N
TH B B S T, AT S s ey 3K i1 357
Al B HE I AT 9 % 5 T R G, 285 0 B AL
TR TH T R U AT B B b RT3
Al 3R FHH AR B G W8AE, I 4 b R il Al iy 4
GORHER AN 2 1, = pyay 5 1, =py apo
BEREE b, b A Ml T A Ml R R A
Witk 322 AR B8] 5 A BK 3 ) AR .58 43K 5l )
SEFAEAER . B LL, B iR m A —
S — DB BB AR HE S B B B, B R A
A E B B 7 et R Al 7R S R
DA LA A BRI e RACAE N SRR e, TR
ZANBYBL, B B, AL R T Al 22 1]
AT S EAE G VER  # Bi—> Stackelberg 12
TEFE T IEZE R L Alb Je s ™ il AL & A
¥ w, T WAL D FEREH LA IS AE I 5L, B
TE TS AR g, RS — BB il sr ke
I, WAl P B B Y D3R H AR AR L R Ak B
BRI g3l AR Z AL AERRE A B iR, #B
Je M B YR e R AL K, G0 g a AR 3 28
i IF RN E N ER B RE PR AT o0 A AR AT SE Y RE
AT TABEFITS BE [ SOR] FH 28 90 Fi o A BE B9 1]
WSR2 30 I A ARG 1 58 7 it ) s A i B i
U4 S U S e N Rk PG SR
T REAY Iz iy AR AR HR L, X R TR AR Y
CEZVR
Max,(a, ) —>Maxm,(w) —>Maxm,(q)
Max,(a,)
U LA ARy
Maxm,(q,a,) = (Q + ¢ ag = q) ¢ — wq _pnai)
(5)
HAP S —TUR BB 55 Z I R A 55 =
TR FAPEGEHE A
A B AR R D
Maxm,(w,a,) =wq — cq — pya;, (6)
ForpSE—TUON B B O, 5 00 JRURE B 2R 7 1
A5 IO BB AR AR

2 REUKRBERESH

(3) 3 (4) T 10 I 94 3% A e A AL A
SRIGAR i T A ks T T S A A



98 TR T RSB 5517 %
i e A R HE RO U 28 1 % 20(Q —¢) +2¢%a, .
20(5) AR ) 09 98 1 B B Ak & 1, AT 16 @
B oay.ay Flw , RIS AR HE R R R A (Q-¢)2+20(Q - ¢)ay, +¢>d
) ISER KA g 1) K - 16

Q+oag —w
q(ab‘"al)’w) = -
2
Q+e¢la, +a,) ~w
. ©

¥ AW R, A
(Q*‘@as—w) (Q"'ﬁpas_wj 2
771/ = w -c _pU aU
2 2

TIE W TEL A ay, a, F EUEREARA K M
e H

Q+g0as+c_0+gp(au+a,)) +c

w(a,,a,) =
2 2
DL A prdtt
Q+eoas—c Q+o(a, +a,) —c
q<aU’aD) = 4 = 4
T HE A

30 +3¢p(a, +a,) +c

plag,ay)= Q +¢a; —q= 4

q(ay,a,) wlay,a,) fONEHHF AT
FE R 77y, |7, AR IR A .
Maxm,(a,) =pq = wqg = p, aj, =
(Q+¢ag—c) ?
16 j

2

@
; (]6_PD a§,+

~Ppap =

*1

2
%%75<MiT%ﬂ@%ﬁ%%?%%m%

B, R oA
Xt a, KT 15
e(Q +¢ag—c)
da, 8
SR, 30 Al ) ) PR
Max m,(a,) =wq = cq = p, ay, =

(Q+§Das —6)2

d
-2ppa,=0 (8)

~ Py ai, =
8
@’ , 20(Q-c)+2¢°a,
) ~Py|ay 8 ay +
(Q-c)” +20(Q ~c)a, + ¢ aj

8
%%qm<wiiﬁﬁﬂMME%?%%M@
¥, iRl R4

X a, R, A
amy, e(Q+@as—c)

- = v : - 2pya;, =0 (9)
day, 4

AR 1 BRSO 6 d (L DR SR I 1
PR

R 25 B3R S BRI/ 4 R 8 | TS I = S FLIRUHE R 3R

Tab.1 Production, marketing and emission reduction decisions of supply chain before and after

implementation of carbon labeling policy

ZHUH T b 25 USRS it i BAR A BUR 2t 5

a; 0 2p,B

a, 0 pyB
) Q-c Q—c+90(PuB+2PnB)

q 4 4 4
. 30 + ¢ 3Q +c 3p,B+6p,B

P 4 4 4
* (0_0)2 (Q+€Dpsz+2§9PDB_C)2 2

T 16 16 ~ PpPuy B
. Q-0 (0 +¢pyB+20p,B-c)’

Ty 3 3 - 4pupf) B’
. 3(Q-¢)° 3(Q +opyB + 20p,B - )’

s T 16 - popi B* = 4p,p;, B*




5513 FIREZS , 45 : RIS BRO BE N B Dl HE DR SR AT by B2 ) 99
@0 - ¢c v AR, BV Jif Al STRRBOR , TR L3 Al

M

o

th B = ; 5
16p,py —2pp ¢ —py ¢
TER . B sl 1 ER]
H At 1 a] LIAS BT 258
ESAAEAERRHE TObR 25 A0 L, Yol HE o (%) 38 i AT
DA SN it Al 1 SR W i, 4 v B3Rt &
Y, BEAR ™ i 0 B 8 A%, DT $i I 2% 5 R
Ao MUZAEET L WERT A FE KOF 1652 5]
FEARA FEHE A 152 e, SCEE S TR 38 I 5 )
G MBI T AT
Syt 15

2(pQ — ¢c)
aU -
Py
16p, —2¢* -~ ¢
D
. eQ - ¢c
a,, =
P
16p, -2¢" - ¢
U

G, py YER, ay 2N py BN, ) R,
T BRI HERE S AN AE T T A b 9 HE RE ) 1Y
VLS, 25 L Ui R AR L D HE R ) R ]
A AU HERE ) 103G S 23 BE b i 5 T B
AR R )

UL, p, WK, ag B/ py /N, ag Ak
R AL B HE BE A AE , E 3 Al ) v HE
AE T RSS20 55 T e R AT SR r D e P R M
Fez, LAl Y UscHRRE 7 355 25140 i
THEAAT IR A

TEAER SERR AR 25 T8 B HE IR 3 T, bR i3
ARIEHFRE S AR TS AH B AR R, 7 DR Y
R AT IR A B KA RE TR AR BT, 52 4 ) 4
S T DLBURF R HE R B 22 55 Y SRR vh ) %
PLRE ISR A 2T ATE T REIR 1O 11

Ay TR S SR TR AP T RN B T
77 A SR TR, AT LIS B Al 2,

AR 2: 47y, My, s AL I8 HEF L 37 A
ag 2pyp

AT Al 1 TR, y, = o = ,
ag zpD +PU

_ﬁ _ Pu
PR VR
WER . B SRt 2 UERA
i 2 YL, M p, ANEE, p, BOK, oy, HORHD
AL TR AROK, RERE T U Al BT AR N
pp BERUEHTRHERE #8222 p, RAE, p, #EK,

STHRAZ /N b R 7 At e Al B £ A Sk
SHORWEAHRRE JJ BIE LY, JSCHERE 8558, I
/N A R Tkt BT, AR BE Y 1
Hh DA RE T B R B AL R A R AR TR AL
TET RIS  BRBRAE T APRSE LA, D HEBE I0RE
1] Y8 HERE 1 5 B Al e B, AT S BB IR AL AL

3 BEhlsr

R T 2 AT B 4 B S, T hnE i
BB AT TR TS, S S H TG IR E
S SUIRENUE Ve T s - B W O 2 G (R Sl
T:ic=2,p,=6,p, =4, ¢ =2, lLAEHEPR
S5 WO ST e I BE T Al A i A A
FIE s AR Ak, aniEl 1 B 2 A 3 TR

1200
SRS TR R
--------- SRS E AT

1000 |-

800

profit

600 -

400

200

i ' ' L ' L ' ' '
10 20 30 40 50 60 70 80 90 100

B 1 SSHERRERZERIE Tl d Al g 28 X b
Fig.1 Revenue contrast of downstream enterprises before
and after implementing carbon labeling

1600 -
— SOESTORNONN
L0 e SOHEATSTIR BRI

1200
1000 -

800 -

profit

600 -

o 1 1 1 1 L L L 1
10 20 30 40 50 60 7O 80 90 100

B2 SEHERRERE A S Ll 3 L
Fig.2 Revenue contrast of upstream enterprises before

and after implementing carbon labeling



100 R TR B4l

178

— AR AT
2000 [ eerereens THBTETR SO

1500 F

profit

1000

500 |

10 20 30 40 50 e 70 30 90 100
0
B3 SEHERRE AT R SRR AT b
Fig.3 Revenue contrast of the supply chain before and

after implementing carbon labeling

Wt o1 k2 ME 3 RT3 A4
2518 .

S50 1 SAAEAEAT AT B B3R A 1L 17 B A L
FELERRPRZE ] (L4 T Al A A 2 R B B
HEA TR 25 25 1 o BBt 2 1) T D A oMb 3a B 47
ik,

S50 2 GANAEAEAT AT B B3R A 1L 17 B A L
FEERRPR ST (L4 1Al AR 2y 7t B
WA TR 25 25 1 0 400 T 3 1) b T A oMb 384 Jn 5 1
F

4518 3. HAFETEAT AT Bk BOR 1Y 43 HCHE 1 B
FHLE , FELERRAR A B AR % AR 3

DL S5 SR B AE LAl 32 S i Ly i
B BRZS , X T UE AR, % i lb A A
JIT LA, b4 0 v fr 3 B o DR i, SR 1 B
TRBRZE I SRR AR 1 B R 4 TGP 1 i v
(14 8055 R, b SR 36 BUHE Bl s 45 IR 11 O s
ey A B FI2E . AR ARG AN (1) P A (] R
H Sk B2 SR S it Al b 485 1B SR R o ARy B
U R 25 9T T BRI B 25 1 0, BIh 4k N B

HH R AT X R R AT 2 A AR, AT AR
P i 0 55 S L igp X A (R, 5 — D7 T B AR
A HORRE M N BT AN AR, O BEE AR
RS A T ROR B SRR AL S I T
it IR AR BRARE S 0t — 20 A R, 0 7 T 9 T8 B
5if, R BEREERE RS TR, BT Al A
AURBZAE LT W7 B T o s A /R LR 2
Mo SA i ELAE L 90 B D RS P BT i W A L
BV fi e RACVE A BRSER 1, SC B RAEH0H

4 %iE

RERHE PR 25 BUR X T 2 35 09 384T0 A
ol 8 A 5 R SR FIBRHE I HE DR SR AT 2377 AR B
SR, BRARAE AT LRI 238 S AT AT 51
AT AN b B AR 25 1Y) 7 ot 48 I B B i, i L
B bR 25 AR B HE T m AEAR R AT LAG (s B B B9 1
Wealb ™ Az g HE I . B3 (R ) AUk HE AE
AR , 2 P i R e ( B0F) OB HE R, R,
bl R IR DT RR S B HERE T U L, B AE
BRAHECARZE AT 755 T, T 3 B R Il HE B
1) D HEE 7 3 P £ ol 5 6 1) A 1), 52 B HE 9 O
ARSI, MBERLEE R IR SUSORF | b 2
AT AR B R BE R AR LS AL T 4005 M7 A 35 il
RN A o SR BRHETR bR 25 0 1 Ui i olk Aty
KT R X R T BN BE T BRI
TR AL 5 S 57 BB 7 A b AR Ry A A TR
e A O o | A2 A/ I A ko0 - ST TR
g Aol n] e B AR 2 BOR AR DL

BURAE A HLN i € 7, — 7 e S HE )
PREEBUR N 7 225 TR BV BR G 1 T il xt
TR B HOR AR, SRIBOG L R, 4n A= AN
P B S5 A DR U B b 28 BUR A WA 475 75—
7 B 2N 58 9% T S AT I 5 | A A
R A LA 1) W) SRR BRHE IO 28 1R 7

Pi3R
a1 AR i (8) 2 (9) 2 BRGSO HE O B 116
ay 2p)
g B Py
2 —
EE ag=ay; ta,= ppD afD + a /fﬁ/\it: gD(Q T QDSG’S C) - 2,0/) ap = 0 15"

pyeQ + 902(2/’0 a, *pyay) —pypc -

16pyppa, =0



5513 PRS2« BRAR R BRI Bl HE PR SR A T D R 101

36 T AN 2 8 DR R A SR

. pueQ — pypc
C16p,py —2p, 0" Py @
_ 2p,90 = 2pypc
16p,py ~2p, 0" —py &

ay

RS FE B A% e LR .

. Q+e¢lay +ay) +c _Q+c, qDWPQ = pupc + 2ppeQ = 2p,pc
2 2 2(16pypy = 2py ¢* = py @*)

L _Q-c, pueQ —pypc + 2p,00Q — 2pyepc

w

q = ¢
4 4(16p,py = 2py @’ ~ Py @)
é‘\ ¢Q_¢CZ 2:B,UIIJ;
16py,pp = 2pp@" —pye
a, =p,B
ay =2p,B

ag =pyB +2p,B
. _Q+¢J(ay+aD) +C_Q+c+ pyB +2p,B

" 2 2 ¥
v _ Q-c + pyB +2p,B
7 4 7 4
. _3Q+c 3pyB +6p,B
P 4 ¢ 4
. _Q+ea-0  Q+epBt2pB-c)”
Ty = 16 T Ppap = 16 —ppy B
. Qrea-o®  Q+epBtepB-c)’ o
Ty = Pyay = 4pp, B
8 8
JEEE
. ay, 2p a, Pu i
AR 2 S AR AR L AT,y = =y, == ERE
ag  2pp TPy a; 2p, tpy
Sk

(1] $A%3E, £, RisR. EE SRR maRm A S RET]. ks, 2010(3): 16-19.

(2] wiafe, £, MM, A5 # P EBRE R AP ], TEAD - BRSHE, 2010, 20(5) : 9-14.

[3] Carbon Disclosure Project. Carbon disclosure project supply chain report 2011 migrating to a low carbon economy through
leadership and collaboration[ R]. London, 2011.

[4] BENJAAFAR S, LI Y, DASKIN M. Carbon footprint and the management of supply chain: insights from simple models.
Working Paper, University of Minnesota, 2011.

[5] BOEEL, WAz, WEY, % REREENEEI SR HR S )], 6 55K, 2014, 29(7) : 1340-1344.

[6] LUO Z, CHEN X, WANG X. The role of co—opetition in low carbon manufacturing[ J]. European Journal of Operational Re-
search,2016, 253(2) . 392-403.

(7] ETems, BOEE. Mg EEHE S s ma R[], 2 53, 2014, 29(2) : 307-314.

(8] B&ImEY, MUMRA, BV, BRAFBE S BOR T R B G s HE BRI gR a0 BT [0 ], Th A B 2014, 22
(11) . 44-52.

(9] e, Ehghn, SAOHN. BRBRAS 52 5 UK T % Bak O ERBARYE MR ITFE[ 1], P EE R, 2016, 24(5) -



102 fREE TR B sA 17 5

74-84.

[10] T, 2R, TR UG sh ™ BUF AN SRR = Sk B [ J]. Dok TR, 2018, 21(1); 22-29.

[11] WANG Q, ZHAO D, HE L. Contracting emission reduction for supply chains considering market low—carbon preference
[J]. Journal of Cleaner Production, 2016(120) ;. 72-84.

[12] DU S, HU L, SONG M. Production optimization consideringenvironmental performance and preference in the cap-and-trade
system[ J]. Journal of Cleaner Production, 2016(112) ; 1600—1607.

[13] HIBgR , /N, 25 pg KRS Wt -5 s ool ) SO B SRS [T ] THRHL TR S, 2019, 55(1) : 241-247

[14] Zmedh, XIHRT. FDL X 38 ARG S BT [ 0] RPARZRTE 3 5 K24, 2013 (1) : 95-103.

[15] XI5, ZERACH YR IITE [ D], Jbat: WA, 2010.

(EEHE: THE)

35,\9Q,\oQ,JQ,JQ,JQ,J)Q,MQ,JQ,JQ,\oQ,\DQ,JQ,Jwwwwwwwwwwwwwwwwwuwwwwwg
§ g
: CHR R T REEBE SR ) AERS Ky :
] ’
% <%gzﬁ#%%w%g¢$A%%ﬁa%@ﬁ%a%%@m%%%ﬁﬁﬁi%ﬁg%
% BTREGEANEREOME R, A A AT RAT; BH<al 5 A mk
S WAFI A AR RE, BAR S e AR A T, B 6 (R EE TR
% 43R 2 B, b E AR S B L CN 35— 1267/Z; [ IR AR R 3 25 i B4 £ L ISSN g
g 1672-4348; El 4 £ ATR 5 . BM4387, {
C RHAPEEABE LR 2 KRB, P EE A S FRKBRIEH, T
B B A SO T AT, 4 SRR ORI T SO ) A SO R BT, & B 48 % CEPS X %
0 BR 4 B0 A SO T :
) — BIBER b
] > ‘ ’
5 KBERERIH, TR WA SESS, hEXS, KETE ERY B [
% B REANIG, XFA M, B RAg XA E oK F A AT W 36 0y “ 388 2 A0 (http :// gexyxb. fjut. ;
) edu.cn/Corp/30.aspx) .
) o
% . T BEIAFRET( http : //www.fjut.edu.cn/ )}}\“#?&%ﬁ”ﬁ)\#ﬁ%%%%, %
MR, ;
g 2. AEATFFH 4 ( http://gexyxb.fjut.edu.cn/ ) , 3N F R K4 2 5, E M B K HATHR . %
= BRAE ;
G L ARBARE A AL, AR AT :
% 2 fEH T LB WA R,3 A NSRS T 8T, KT B R %
S MTUBURE R FREERA,
% 3. M R B A A & R A LB A | 4 BB b TR K AT AL 4B A E
S HEREARTIREMER, AR BEB A — AL R RS R,
% mAHRREAX %
) bk B RN T A S H X F R B 33 B (H14:350118) ;
g}% # 1% :0591-22863076 %
;

GTOCTTOGTTOCTTOCTTOCTTOGTTOCTTOCTTOGTTOGTTOCTTOCTTOG TG TTOCTTRCTTOGTTOCTTOCTTRCTTOCTTOCTTOCTTRCTTOC IGO0 TTRC TG TTOGTTOCTTOCTTOG IGO0 TG TTOGTTOCTTOC TG TTOG TG OCTTO!



