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Abstract: Carbon offset mechanism is an important supplementary regulation of carbon market. To study the impact of
carbon offset mechanism on manufacturing/remanufacturing production decisions, two production decisions models are
constructed respectively for emission-based and allowance-based carbon offsets mechanism. Through model solving and
numerical analysis, the optimal decisions under the two models are compared to explore the impact of offset cap, and
acceptance of remanufactured products on optimal production decisions. The results show that, the offset mechanism will
increase the quantity of new products and reduce the quantity of remanufactured ones, and improve the firm's profit,
consumer surplus and social welfare. Raising offset cap will strengthen this trend. However, an increase in the offset cap
does not always reduce the cost of carbon emissions. This trend reverses when offset cap is too high. Optimal strategies are
more sensitive to offset cap when the acceptance of remanufactured products is large. For government, a reasonable offset
cap should be set to improve social welfare, although this may reduce the firm's profit. Manufacturers with high free
allowance can earn more profit under allowance-based mechanism than that under emission-based mechanism, and vice versa.
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Table 1 The average price of CEA and CCER, and offsets
mechanism policy of China's pilot carbon market in 2019
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Figure 1 Carbon emissions compliance mechanism

TERLAWLH] T, CCERA]{# H & = BUN % 37 AL
BE, x i ERRK. HRIEE LN, @S2 Sl
IR IR IR A

1L = (po—c) gat+(pi—¢) ¢ = KE {eem +[(1+ K) E~
E]{ceas ()

DL KA A B bw, 8 AR 7 e S AR Y
max IT,, CRNIEAI2,

3) 5 REHFTBCE L B A = TR SRR

AR ENLH N, CCERME & = HEMEE x
HOH LIRK. MRAE B NLEE, 25 [ HE S E AL
[y R

1Ty = (pu—¢,) ga+(pi—¢.) ¢~ KELccpr + [ E,—(1-
K) E]ceno 3)

DL KR A B bw, S B A AR 7 e S A 1Y
max I, 10 RT3,

MR SCHR[15], 10 Leea=C) (K)=B(I-BK) Lccen =
C,(K)=B(1-p)K. H, BREWMIERE: pRE
CCERXCEARI B R BEr K2,



14 Tk T #2

#0254

(CEA’ (CCER

2 HEiH PR K X8RN 8 cea S ccer MR
Figure 2 The effect of K on {cEa and {ccEr
)I% §CEA=C1 (K)» {CCER:CZ (K)'ft )\*ﬁ ﬂ 2*[1 *ﬁ: 9_—@ 3,
BN AR A = P SR A max [T, max IT,, 4 AN
BERAFIREAYS,  HAE ok 205 A
Hz’ = (pn - Cn)Qn + (pr - Cr)Qr - KEgCZ (K)+

[(I+K)E, - E]C\ (K): 4
II, = (p,— ) gu + (p.— ¢.) ¢, — KEC, (K) +
[E,—(1-K)E]C,(K)- 5)

2.2 1RBUKAR
2.2.1  MGHAUHIAT A B R R ARG R R

B A1) 3 AT T 4 60% 00 B RE L 70%[1 & B A
KL 9800 80% 1 23 S5 e HEL, M kg T IA BT L i)
50% ~ 70%"210, I HAE SRR A g, ¢.=0.
I, R ae,—e, >0, RIVH 20T Fil 1 o 182 52
B HOF s B AR R . AR5, Bk
fit, FIAFERL,

L AN PR RN

) - aQ-C, .
0,=0, ¢=——, #HS'(1-0)0;

. (1-@)Q-Ci+C; . aCy-C;
DT 02 T =)
#(1-a) Oy <S'<(1-a) 0;

,_ 9-Gy
N = )

Hr, i=1. 2, 4 AAEREA, SIK LA
IR, AFEIE, 10S'=Ci—Ci; Cl=c,+&,C (K);
Cl=c,+&C (K); Ci=c,+ Ke,C,(K)+ (1-K)g,C, (K) 5
Ci=c,+Ke.C, (K)+(1-K)&,C, (K) -

HETH EBRKOEHRTE AL ) BB BUR N2, &k
TR KB E AR, SEHKAE N & 2 &R T
BT ok, BT SR bRA P A R AR R e
il T R L2 RS 3 BB [ B A 7= R
i S T, XK S T K 3 5, W 1E

, ¢ =0, # S <(1-a)C..

% _ Bﬂ (Sn - Sr) % _ _Bﬂ (asn - sr) .

0K = 2(1-a) 30K 2(1-a)

aqﬁ _ = (Sn_gr) a_qf _ —_A_1).
5E—Bﬂﬂ3ﬂQ2Uﬂn,aK—B@K B-1)
(ae,— &)

2(1-a) °

e, >e as,—6>0, 5@ 1IMa 82,
33 R FEER

AL BRI R, B (I 5P b
% KHE BTN (), 7= b A O e

) wm%mwF,gmﬁgw,%%
(R i P B KR B TR (), 7 i i
ﬁ%wmiﬁm;gm>%§ﬁ,%ﬁ@%wﬁmﬁ
B KR B T D (RIT), 7 i 2 A
Wb
220 HGHAUHIA £ b £ 6 %ok

A AR LRI AR, Rt F
KSR F KT 15 2

orT.

ﬁzB[ﬁE—(ZKtB—l)Eg]; (6)
o1, = B[(1 2K)E -BE 7
K [(1+6-2K) E - BE,]- @)

S S S 3. frf4.

frii3 mﬁﬂ%%%?ﬁﬂﬂﬂo%@<§%

w,m%K%%mﬁmm;%gzé%w,mﬁKe

@@ﬁgi%%%m%%mﬁm,ax4@ﬁﬂffﬁ
E, 2E,

WKL Tk

1— o

Y N T A dattn L
o1l 3

sy PE gy 1T, . up = PE
é&<ywﬁ’aKE&mﬂﬁ$*’é@>Hﬁt

0T, BE+(1-p)E, = BE+(1-B)E,
a_KEKE (O,z—E,g)j(ﬂ: < KG (O,T)

INFE. CSK=10, 3T HLED 2 T B T CEA
frke, el R T 5L AT R
R4 HERCR AL T SR, X

5= P8k, e e(0. 2 o i

’

oI,
=0, MHKS
e 0, NIEK:

%W,EQGH%QE”%H%% Wb

E=UPEw kiR TR .




513

Wriis, WREUE: BRIRIEVLE] T B/ i e A4 s AU 7 15

BRI R S A i3 AL, X AT A
223 IIHAHIITH R R H R
TH P IR CSEFRTH T R IS A S 5
RS AN AR I 22580, ARAE SCHR[22] 1 B T 15
Po—Dr

CS:IQpn—pr (x—pn)dx+f plr—a/ (x—p)dx =
-« o
n T : l_ 2
(g.+aq,) +zoz( a)q; ] @)
e B s EANR®), FHXKRFE
0CS, l )
Tk "2 ©
0CS, 1 3
5K _EB(1+’B 2K)E, (10)

Hr, €S, CSar BIAGRBC AL AT HEBCR AL
N R . BG5S A6,

RS ECAHLEIE N T A R 4, CS\bE
K& =i .

e HIENLGHI I THEHER R, Yk<
%BHTT, CS, Pt K4 i 1717 38 0+ %Kzl%ﬁﬁa‘, CS,FiK
PE D .

BT P AR L T st sk A R B R
e, ASCK S HUE S T EECS, . CS,so
224 MBI AL B AR 6 R R

AT 3 T i HE OB HE T ML T4k 248 R Wi
M. FRIESCR23], BN

W =IT+CS—-0E. (11)

Hr, . oMESD HIAGEARNE . BB
E A MES, BHECE . B A R
AR A R HIE L (Bo=0), 2 B AR AN
K(13), FHXFKR S5 3

oW, _ [3,.. B _

W_B[EﬁE QK +p 1)Eg}, (12)
ow,  [3

Ve _B[§(1+ﬁ—2K)E—ﬁEg]o (13)

Horf, wie Wy A BC AL I AN HEBCRE L] T
okt BAEA . VST 1G a7, drEs, iERTT

A 3L, AR TR
3BE

w7 BT, i—’:Eg<2(]+ﬁ)Hﬂ“, W,
b6 KO T MBS —PE B, WiE Keo,

2(1+B)

3BE+2(1-B)E, 3BE+2(1-B)E,

)Eiﬁﬁ;‘%%ﬁ’ﬁiﬂu, EKG(

4E, iF,
DRI BT

AES  HECENLE T, %Eg<3(1;’8)EHﬂL, W,
me(o, 3(”5;5‘25@)&@ R, K
3(1 —28E, I
(S ZNETER L

I, WoBBKHE E il .
M0 #0nt, HTHEAEN, ASOKESEE >
MTHT FCHEIE _E PR XA E & B AR A 52 m .

3 HEsHh

AT, B EE e I 37 1) S B G BUR BN FE L
P RO T 3 R B PR BE N10%, JFZHE R,
LA OCHR18-21], WHIRSHRTROE, BARILAES.

®3 MEXSHERE

Table 3 Related parameter assignment

Q Cn Cr €n &r a Eg K B B 6
800 150 100 4 1 0.7 950 0.1 20 0.25 1

3.1 R ERXTR AR R

K3, Ea ik 7 EAFIRE ERKT, B
WURIHEBCERA LT 3G /P i foe A 7= He s S Bk
HECREM AL

350 1500
l--—o—-<>-—<>—-«>-—<>—-—<>—-o—-—<>—-<>-—l
350 10
qntq;
{1 1250
250 | qi _
—|:|——|:|———|:|——-l:r——I:I—“:"“:"__n__'_‘:r
= 200 1 1000 w
E
150 |
1 750
q:
100 &---eeaeeia o adr R T S
50 * * : . 500
0.0 0.2 0.4 0.6 0.8 1.0

Bl 3 EEEALH THE LBR K3 M4 R R AR
Figure 3 The effect of K on optimal production decision under

allowance-based mechanism

HI 3R] L, FERCEWLE] T, KA 3R S A
Al Ar DU B 2 CCER HLFE IR 1 CEAM %, 31X Jsb
T AV RRHRORA, 155 TG RSO
o DA 5 2 A i IR B e, 7
d A ENIE BT, ERBCRE IR e X ISE T A



16 Tk T f%

#0254

350 1 500
b — - —0— - — - —- - —0—-0-—
350 ¢ aita;
qn {1 1250
250 e m T TR e g
—a
-
> 200 W 1000
150 |
1 750
100 4.
AL 2
B Aeeeanl, A ..q_'_A____A ..... Aemmte Y
50 1 1 1 1 500
0.0 0.2 0.4 0.6 0.8 1.0
K

B 4 HEMENE THIE LR KX RAESR RN
Figure 4 The effect of K on optimal production decision under

emission-based mechanism

mgﬁmLEmMEmﬁ?,%pfgw,
KRR 00 Gl A 77 5 2 B0 W R T4
%,F%%§¢@L%,%#ME%MO%K>%;
i, T K3 5 1 2 B CCERM B E ki i T
CCER A Fi -4 i A Sk (0 s A 20, W3 7
TS B IR 38, ol 2 7 5 2 1 A
FR D HT R, P AN R, BRI
IXIGAE T A2

1 THE B A T B R A, AR T WL
UK, ol s i 2 i Bk 7 0 2 B i, PRI
PR, R L L
3.2 BHERETENRG LR E NN

5. 650 IR T 76 WG _F IR 11 7
T, T B R AR R L T B i/
PR3 B R 7 DA O R

300 ..

200 r

100

5 BLEMLE T B HIERES EoXt R E =R R0
Figure S The effect of @ on optimal production decision under

allowance-based mechanism

MERTHL, o BURIN Ak AP, Biedl
v 2 7 A 3 o PR [ IR DR T A, R AE BRI R
A7 S A, e 4RSI, FEE AR

300

200

100

6 HEMENS T BHIERET Eo X R EFR RN
Figure 6 The effect of @ on optimal production decision under
emission-based mechanism

W38 0 . 7E [R) B A 7 R P RS S IS TE T
bl K B 55 A AR 7 e SR 0 T KA AR BRI
it 42 52 P v R Aol B R DR R Bk 1T A 1K B R BUR
A

TS, El6, KARL X FHEBEMLE R 5
P 2B 7= PR SRR B 2 . X T LA R R
I Z B CEAM M 50, 38 32 B CCER W] {4 H & & AN
MW E RN . W6 T LUR I, TEKRKI AR
IR ES (K = 0.4810.70F, #h2kfeir). Xit—5
BOAUE T Al 2,
33 BUFRBEISHE LRI AR EEEH

A

EI7HEA T BUR % S FAE, . $RTH - BRKAE (bt
P &5 R HETBCR AL S 1 ) 22 8, — I, 52

3000
2000
1000

T
=

-1 000
—2 000

=3 000
1500

E 500 0.0 K

B 7 A RBATOIR LR KX AR TR EER R
Figure 7 The effect of E, and K on IT;~1IT,

3. E4n 51, 4aTZ2 80N ERE1 0007 74 .
WEE TR, ME S KT (NT) ER, BCA (HE
JRCE)HLE T A R B, KA — s Ja iR
SORIX R ZE S . B ZKIL R, HTCEASCCER
(TR TR AL, T ML At 7 Al )5 L ) 22 S 0t 10k
[FFE, FEKH/INE 23 mA R .



513

Wriis, WREUE: BRIRIEVLE] T B/ i e A4 s AU 7 17

oA il 3/ P 3 Al A B HE KT L, REEAS
o TSR HE IR ) S R A, (RN s R
Raiifia. k2, EHCENLE]TEEEMR. )
GRS AT BA T O s R
fEPEZ AT T ), Nz HATex i R
B ASHATE, B HE OB AL BE X il (k55
A1 JE AR BE P S 3 B EL A B S R U . i i
b AT S xR B AL RISV A L) BEAT RR YR HE
B, PATHE AT WA BRI KT
3.4 HRIHERITHFFRRES SEF R

IRH IR T 0 = LN HRIH b B P RRHL ] R ) 1
NVAEIT, W 5 T AR CSFIAL 22 SR T W I E I o

x10% x10*
4.6

45

4.4

CS

43

4.2

8 HEH LRI FTE, HEEFRMESBER I
Figure 8 The effect of Kon /7, CS and W

(PSR, BB, AR
1- 1+8) E—

%ﬁﬁﬁﬁ&“”;ﬁ@\&(w;ﬁ@%mm
SRR IR, W T 3, 4. TERA
BUBITR . 8 2 2 00 3 4 B KR B T I 2
PERUD s, 4k e i 4 FLBEKT 5 1
B, AR 1 2 A B AL £ R K

2(1+ . roe
PECCD eny, WRHHRTT F W AR
BT LAK=UE g A B A3

SRS W, LERE2 R L, M:%
Sy 5 I I A

(LR E B MR, 6 VR G L BRI AT £
WP 0 S DA 2 R R AL, R AT LIt
AR IR, IEH, 7E SR BRI T
HERCR L LA 35 .

K<

4 &g

AT TT T B BRI 5 52 53 1) B2 2% RE B HETBURL
FRTE AL P 1) 38/ P A o 2 7 R SR AL T R . AR A 3K
[ B 117 37 5% B i O ST AR PIL AR M T e /-1
AP RO, FRA3 2R A e U . X B
IIHT T BT AR B 1 HE R P AR AL T, AR
T b BR AN PR A) 3 i 452 52 P AR S fIE A 7 BRI 52
Wi, FE— 25 73 WA L BRR A A L 8 2
AR 2 BARFIIR . EEERIT.

1) I LA AEH A 37, PG A o FE R
HEIH PR 2 (s Al 1) 355 B 22, 9 - 1) 3 i
B, A S BRI . HERELE] T, AR
PR v I i e b PR R AR SRR

2) Al [ I 2B 7 3 i AP A N, SR R
PR3 i O R, R PR AL de ple A
VAT SN

3) WU G B BC AT M 3 AR T AL 1 26 Abolb 11
IR/ EE . BB I, AL A T A Al A
T s PO, HERCR AL T A A b A 5
o B KT b PR A R 22 B S O SR i /DN o

4) ML = 7 AL AN, (E R R R IR
AN o PR HE I A . BEE A LIRS, 4
b A S 1 e > o

5) SEIE AL 0 T B R R AN 2 S AR A
FC AL R, 3 9% 5 8 A Bl R - BRAE n 6m 5
HOBCEALR R, P m i PR 9 5 0 xS

IJE D s Ak 2 AR BT RE AR L PR3 = et s
Bl o

B HEBOBEIRIE HLR e 25 ol T 2 8 AAE = i
SRARH, (H 208 ] ™ B REAR . HR0H B IRE—A
& P X8 N AR B I A B A E P, U R
TEMEUARACH I ERR, JF HAETOREE, i IRIKEC
SR BT FORE E T 4% o BURAE BUE HRTH L BRI AT A
3G R AL R LR R R 2 AE A TR
[ 4 R I IBOR 2 T HEBCR RIS HLA AT BLgS +
R 2 AR

AR I, A SCRBERR T 3% i CCER 78
Gy AR TR by A, (A SERR ECCERAT 3 4K A
I E B N L, FAERL HEEAe . T — BRI
CCERt 4y AN 78 2 H A7 15 BE 22 ) 5 DL T R AL Xt
Alb AR R I o



18 Tl T F2 %25 %
B3k manufacturing strategy of enterprises under carbon cap-and-

[ 1] CHEN M. End-of-life vehicle recycling in China: now and the
future[J]. The Journal of The Minerals, Metals & Materials So-
ciety, 2005, 57(10): 20-26.

[2] GAGNO R J, MORGAN S D. Remanufacturing scheduling sys-
tems: an exploratory analysis comparing academic research and
industry practice[J]. International Journal of Rapid Manufacu-
ring, 2014, 4(2/3/4): 179.

[3]1AYDIN R, KWONG C K, JI P, et al. Coordination of the
closed-loop supply chain for product line design with considera-
tion of remanufactured products[J]. Journal of Cleaner Produc-
tion, 2016, 114: 286-298.

[4] KL, BRI, AR, & H BHSE A 522 5 AR 7= R
1R[], T E R, 2009, 17(3): 81-86.

DU Shaofu, DONG Junfeng, LIANG Liang, et al. Optimal pro-
duction policy with emission permits and trading[J]. Chinese
Journal of Management Science, 2009, 17(3): 81-86.

[5]1HEz, L2, REE, & SRR R Al iiliE/ 5

HIEAE P R[], RYETRE, 2014, 32(2): 49-56.
CHANG Xiangyun, WANG Yixuan, ZHU Huiyun, et al. Op-
timal production decision for manufacturing/remanufacturing
with constraint of carbon emission[J]. Systems Engineering,
2014, 32(2): 49-56.

[6]LIU B, HOLMBOM M, SEGERSTEDT A, et al. Effects of car-
bon emission regulations on remanufacturing decisions with
limited information of demand distribution[J]. International
Journal of Production Research, 2015, 53(2): 532-548.

[7]1MIAO Z, MAO H, FU K, et al. Remanufacturing with trade-ins
under carbon regulations[J]. Computers & Operations Research,
2018, 89: 253-268.

[8]1 WANG Y, CHEN W, LIU B, et al. Manufacturing/remanufac-
turing decisions for a capital-constrained manufacturer conside-
ring carbon emission cap and trade[J]. Journal of Cleaner Pro-
duction, 2017, 140: 1118-1128.

(91 BREE, 7R X, MRIE, 5. BR3E 5 F 85 T /il Ak A4 e

FFHERE R PR [T]. 5 5 3R, 2020, 35(3): 695-703.
CHEN Yuyu, LI Bangyi, BAI Qingguo, et al. Research on pro-
duction and emission reduction investment decisions of the re-
manufacturing enterprise under carbon trading environment[J].
Control and Decision, 2020, 35(3): 695-703.

[10] ZHOU J, DENG Q, LI T. Optimal acquisition and remanufac-
turing policies considering the effect of quality uncertainty on
carbon emissions[J]. Journal of Cleaner Production, 2018, 186:
180-190.

[11] TkMe 5, 2, s e, BRIRATS 52 2 WL R {elk A s A
PSRRI FE[T]. R, 2018, 32(6): 87-91.

ZHANG Huanyong, LI Yuhang, HAN Yunxia. Research on re-

trade mechanism[J]. Soft Science, 2018, 32(6): 87-91.

[12] 2, £35S, o B AR I IR AL RI[]. ZuF 5
BEAFF AL, 2018, 39(12): 94-103.

LI Feng, WANG Wenju, YAN Tian. The offset mechanism of
China's pilot carbon market[J]. Research on Economics and
Management, 2018, 39(12): 94-103.

[13] MANSANETBATALLER M, CHEVALLIER J, HERVEMIG-
NUCCI M, et al. EUA and sCER phase II price drivers: Unvei-
ling the reasons for the existence of the EUA-sCER spread|[J].
Energy Policy, 2011, 39(3): 1056-1069.

[14] NAZIFI F. Modelling the price spread between EUA and CER
carbon prices[J]. Energy Policy, 2013, 56: 434-445.

[15] BARRIEU P, FEHR M. Market-consistent modeling for cap-
and-trade schemes and application to option pricing[J]. Opera-
tions Research, 2014, 62(2): 234-249.

[16] FERRER G, SWAMINATHAN J M. Managing new and differ-
entiated remanufactured products[J]. European Journal of Ope-
rational Research, 2010, 203(2): 370-379.

[17] FERRER G, SWAMINATHAN J M. Managing new and re-
manufactured products[J]. Management Science, 2006, 52(1):
15-26.

[18] ZHANG J, CHEN M. Assessing the impact of China's vehicle
emission standards on diesel engine remanufacturing[J]. Journal
of Cleaner Production, 2015, 107: 177-184.

[19] KASMAN A, DUMAN Y S. CO2 emissions, economic growth,
energy consumption, trade and urbanization in new EU member
and candidate countries: a panel data analysis[J]. Economic
Modelling, 2015, 44: 97-103.

[207] i . G 60 T3 AR IR R SR IR AN R R R 1], h B T
FERLAE, 2011, 13(1): 4-10.

XU Binshi. Development status and prospect of green remanu-
facturing engineering[J]. Strategic Study of CAE, 2011, 13(1):
4-10.

[211 HAZEN B T, BOONE C A, WANG Y, et al. Perceived quality
of remanufactured products: construct and measure develop-
ment[J]. Journal of Cleaner Production, 2016, 142: 716-726.

[22] ZEELENBERG M, BEATTIE J, DER PLIGT J V, et al. Con-
sequences of regret aversion: effects of expected feedback on
risky decision making[J]. Organizational Behavior and Human
Decision Processes, 1996, 65(2): 148-158.

[23] ESENDURAN G, KEMAHLIOGLU-ZIYA E, SWAMINATH-
AN J M. Take-back legislation: consequences for remanufactu-
ring and environment[J]. Decision Sciences, 2016, 47(2): 219-
256.

(U4 #: 2 ##)


https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2018.03.150
https://doi.org/10.1016/j.enpol.2010.10.047
https://doi.org/10.1016/j.enpol.2013.01.006
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1287/mnsc.1050.0465
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1111/deci.12174
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2018.03.150
https://doi.org/10.1016/j.enpol.2010.10.047
https://doi.org/10.1016/j.enpol.2013.01.006
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1287/mnsc.1050.0465
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1111/deci.12174
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2018.03.150
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1504/IJRAPIDM.2014.066030
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.1016/j.jclepro.2015.05.116
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.3321/j.issn:1003-207X.2009.03.011
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1080/00207543.2014.957875
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2016.10.058
https://doi.org/10.1016/j.jclepro.2018.03.150
https://doi.org/10.1016/j.enpol.2010.10.047
https://doi.org/10.1016/j.enpol.2013.01.006
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1287/mnsc.1050.0465
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1111/deci.12174
https://doi.org/10.1016/j.enpol.2010.10.047
https://doi.org/10.1016/j.enpol.2013.01.006
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1287/opre.2013.1242
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1016/j.ejor.2009.08.007
https://doi.org/10.1287/mnsc.1050.0465
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.jclepro.2015.03.103
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.1016/j.econmod.2014.10.022
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.3969/j.issn.1009-1742.2011.01.001
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1006/obhd.1996.0013
https://doi.org/10.1111/deci.12174

	1 问题描述与假设
	1.1 问题描述
	1.2 基本假设
	1.3 符号说明

	2 模型建立与求解
	2.1 模型建立
	2.2 模型求解
	2.2.1 抵消机制对生产决策最优解的影响
	2.2.2 抵消机制对企业利润的影响
	2.2.3 抵消机制对消费者剩余的影响
	2.2.4 抵消机制对社会总福利的影响


	3 数值分析
	3.1 抵消上限对最优生产决策的影响
	3.2 再制造品接受度对最优生产决策的影响
	3.3 政府免费配额与抵消上限对企业利润差额的影响
	3.4 抵消上限对消费者剩余和社会总福利的影响

	4 结论

