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Strategy of renewable resource recycling considering consumers’ behavior
based on internet +

XU Min-li, ZOU Kang-lai, JIAN Hui-yunT
(Business School, Central South University, Changsha 410083, China)

Abstract: Under the circumstance of “Internet + recycling” , considering different preferences of consumers for the
traditional recycling channels and the online recycling channels, the recycling models based on the behaviors of different
consumer groups are built. The pricing strategies of traditional recyclers, online recyclers and remanufacturers for
renewable resources are discussed. The results show that when recyclers compete with each other, the proportion of
consumers preferring for “Internet + recycling” and the acceptability of the consumers for online recycling channel
affect the pricing decision. With the increase of the proportion of Internet consumers, the recycling price is reduced; with
the increase of the acceptability of the consumers for online recycling channel, the recycling price is also reduced. when
there is a recycling coalition, the proportion of consumers preferring for “Internet+ recycling” and the acceptability
of the online recycling channel have no effect on pricing decision, but the profits of the recyclers will increase and the
remanufacturers’ will decrease. In order to reduce the loss, the remanufacturers will design profits allocation to cooperate
with recyclers, and then the profits of the supply chain can be better. According to the analysis of the model, it is proved
that recycling coalition is the best way. The government should integrate the upstream and downstream enterprises to
promote platform and scale development of “Internet+ recycling” .

Keywords: online recycling; online consumer; utility coefficient; pricing of recycling; recycling coalition; coalition-proof
equilibrium
o

3]
IR, RIS AT Ml TG, AT b AR B B K,
2851 R AN T B T, 8k 2016 4R, R IE K £ 8
J3 Bt 5 K SR 1 A R UR AT UL B 4 2,56 14
i, [7] 3G K 3.7 o, AT E 249 5902.8 12,7, [F] LL 3G K
14.7 G AR A 8 [ A AT AE “FIRFE Y Fl

=

Yiis HEA: 2018-01-03; 1&[E HEA: 2018-04-25.

HEWB: EFERFETH (14BGL196); Wi &R 4

FCR VR 2 2 PR H (XSP17YBZC201).
RfERZE: AT

VA IAA/EH . E-mail: jianhuiyun@163.com.

Yoo FERA” A E )], HAR GE ok 2 4 T
N5 3 ERVEA 2, 1 55 2 5 I AR AR PEAS
[

NHEBN BRI RTAL b F A R, 45 A [l AT b ey B
B I, B R A (R T AR E LR 47
AR SR 2Bk rh e th, AT BHR [ i

BRI S IR H (16ZWB40); Wi &tk



1746 # % 5

* R #34%

XCHESNELA T RAERET AL EL T8GR
R I HAE B 47 RS = AT B St
JrE) SIS 2 B SR« ELICR 47 Bl
B, HATIAIL 7« I+ [ Ak, oz
[ S5, 4] 2% B AC R ARV, A6 PR 2 SRR AT Ml 52 4
JFi. P 1) 38 I A e A S 7 o [ AT B3 4 [ A
A% S5 I L. (] A T M A S 7 I 2% S B R 4% [ A
IRIE, BE MBI WY 2% [T & (3 3. BUR U
e 2 2 e 00 A [l S b . 48T o, T 9T ELBER
- [El i ) R A A B LS XL

G 1H 7 b 380 g [l Wi (O F 7S, K 22 R v
&4t a1 Wi 5 1. Rahman 55051 38 3 B 78398 i) £4t 7 4% [
VAT £ 52 70 A1 2, B B A A A9 B2 3 9 3 7 SR 2
FHIEER. Jena S5 204 T AN ISR S 1E S
AEEEI (12 i K 3 1] 7. Hel™! iF 52 A B, 70 Hic ek
SRS B fm DE [l SO A7 A% 0 2841 T 4R v R SR ) e I
A%, 2R M SOV B 7T 22 75 1 36 7 RSO A 19 5, R B
A1) 32 e £ [ B R e % B B LA L Cai 25U
R R NH 7 il 1) Jo 5 20 R i I A K1, 45 H e e Tl
WAe 52 B B £ ) 3 A 7 R SR Lin S5 BVBIEFE 1 IE R0 [ i
R AN R 1 R 7] Wi SR P A A% 5 S B RY, % T AT
IO 1238 =4 U B A I DA A A il (5 Je.
AT AN SCHR A 2 38 47 D s BRI 7 BT UAL i) . 56 22
HE SOV L Y B 0T A3 O 7 e 0 S A R A
FEZE IO AF R, 0 [l AR TE L FREAT 1 WFE. XK
B A U0V ) 3 B S A B X AN (R SR B )31 9
HREAT S M, BT T TR P b FRD [ AR 1) 3 ik iR
. Zeng!"V B, A T AT DABT XA RO 9% 3 S
35 6 55 4 Tt LA 3R e [ ST B, X SR B
AW FEEET “ BRI + B (15 .

£ “ HIRM 4 [ A8, A% St [l i 09 4% [e]
WSCIFAE. 1 98 T DL AS P BB 28 19 245 [ WA 7 )
2% [l &, B [ Wi 1 4% 4 [l YR 3 BT el
WS, A [l Wi s 08 I 25, X075 n R A A4, T AR
# B IS EAT B kT AR B A B 2 it T
BCR. N2 AEHEN] T A A Im 2 5 v ml U
DA A3k LB 2R 4 ) A, 5 FH S50t ) K-S 9273 e )
1. Sheu ST {1y 45 FL W, K A BEAS B2 e 1k 1 1RO

g | L
t—R

A RE 1. B, IX LSR5 B8 B A 10
3 T ML ) SR LA 136 ) 20 SRS

H AT, B0« IR + B ) SRR 3 B4R P e
A58 2R T IX — 4. B T W T AN [ 2 A
T B+ [l A SR TR 4 [l
% X ) 2 SR X1 — ARV 55 AR OT A 7] £
JBEXT “ HIRI 4 [l ” B REAT TS B, ie A
e E WA m A AN 5 RE S S EIEA
FEUSVBEAT T AR SR AT, (H X LERIT 5T 2K 1 9
AT 9 BRI R0 [l W SR TE 16 B O FE . Feng 55191 7£ A1l
SIS T 58 ORI AL 3R, 20 M 390 ) 3k 5 e ) R T
Pic B SRS, O 0 1 Wi Ak = L TR XU B (B
A5 FER]H AT “ TR + B Sy s, k) 4%
(] g SR A 2 12 AN Z 51 2E 1 L, 5 Ab, T B
AN TR [T AL SR (1442 52 R P A P AN [R), A o X 7 3%
BIHATIX 9.

23 BRIl ASCEL “ LR 4 [ AT T &,
WS 17 205 2 E AT D0 B [N s X+ AAE F
T AL EZ AN H Z AL 1) 5 BT B X M 24 [m]
PRI AL, 25 “ TN 47 T 5L RIE s N
38 VY 2 AN R 2 B T U R 9 P L B
X [ A L E 2% 5 PRSI RE IR, T B B S
B[ A% ISR S5 R R 2 TR 5 &R 2) X0 AN TR
PRS2 [l (B 52 R L, DA AN i Dy 2 22 A
BT RSO, B 19X 2% [ WA 52 R R 0 3 ) 4 2
BEAS T RS B2, F o3 I SRR L 5 [N A [l
e R A5 DR 3R 2 TR A 5% 2R 3) 5 R [ WAL IR B x5 1) 3
TG [ AT R SR B S, 3 T B gt S B - PR T
SR, 3R T — TR 7 C AL AR, g 30 43 R A %
(5] A kSR SR PR H

1 gD SEARBR
1.1 [a)EfEds

AR SC B8P3 1 A N G R s[RI R AT R
T AT TH 7 i, M 4 o1 3t 8, b o1 0t o ot
AT 43 A B, FT T AT TR S RN T
Yy, AT i S AT AR IR D S AL E, 5 43 ]
TR AN T )3 A, N O] P AT R )
AbHE.

Y
PR IA Y

i

< AlE p

oA 24 Tl A e

¢ R P,

1 EYRERESE



% 8 A HFRA F: CEIRR L7 AT EE T EAT AT RERER 1747
43 3P IE L. P,— V.34 P, > VI, GG R IE MR

15T A: % B —AMESE RIS . — > P i
DA K T 4 2 RS 305 ) 4 947

1% T B: A% Gt [0SR AT X 2 (B AC R 52 4+ [R1 A, 4n
Bl 1R,

15T C: 25 Rk B R W 15 T

FTHETE B, 70 i A& 1EB, — M2 A% Gt [l
e 55 0 2% [ WA R 5 1 BT WAL, 53 — b A% 42 el UAC v« 1Y
248 el AT P13 e =T A A [T
1.2 EAXRRE

1) AR VI 2 2 0 AN 7] Bl W SR TE A AN [R] A [ S e
e, B A 2 [ A& R T T8 2 e R TR P Ak T
PrER, B E A TR EZ 5L Qs Qe Qo 78 3R
AR G RS TE RISCRE . DX 265 [ i 2 1 R AC o DL A
(] e B 9 SO G T EARAE DL PR
W I a, WX 25V B 3, % I 4% [RIUAC R 1 56 A 82 52
AR T 3 o BB (0 < v < 1); 3888 b, 3
T P, 0 X 2% (R SCIR TE AN 58 A5 AE, I 5 T 2
SEEEEINT — 4.

2) T RIS i JoT & AN B o 1, DA % 7 A1) 0
PR PRI AR KPR 1], [T SE 7™ i AN — 5 P LAEAT P-4
18, (B 5L AT A3 7 BT o B A B, R A e R
TUAS ] P i B B9 oA 1 — B, AN 0T o) 3 1 7 it g
AT R PR 5 T A5 B US NN P

3) Py P. 73 73 3% G 1R SO 5 10X 45 [l WA 7 F)
NS A, BT 0 281 5308 AR AR O BUAIG A K I 4%
SEMTHLEISE, Feng 519 4 tH, -7 il PR 199 285 [E0 Wi A7y
W — e T AR G R R kg, BI P, < P, A SCH AR
b TR, P41 3k 7o A A% 2 IR WSS 5 9 2% [l WA i
Ak [ETHSE = it BN A% 3 N Prgt s P P18 7 FE S
A% AN C,y , X AN TIP3 7 it R AR B AR C,
BCy < P 3G it A &S N4 A Py, HFH G 2
FIFT I, 0 B( Py — Cr) + (1= B) (P — Cs) > 037
WE R R IH = RN E NV, V ~ U(0,1), % E
BN f(v).

4) P& P AE 1T 3 Al T4 T b A

5) N1 7T R bR HEAL Y 1.
2 EFWRETRNE

2 7% Feng %1%, Chiang &% A 24, 15 H AN [H]
TN AR EEE =g ity
2.1 REEESEYE EWAYIER

BT RAFAEAL G [ WSCIRTE, T 75 (X 7 i 2
HM R E HEE S SR SHRECAU =

I B QA = QM A
Q= jopt fw)dv = P, (1)

2.2 R4 EIFN R4 EU S R E R 1E 2

W iE VY o B AL g U SO A U =
P, — V,EFEM L B MHRBCAULP = P, — oV,
Horbr o 2% IO F 5. X289 o 3 ik Bt Sl
W RBCN U = P, — V35 W 45 RIS 2K
BRECHU? = P, — V. LLURXT PR 283817 kAT 5
#r.

1) MR 28 a > 1, Hali/h, 8
TH B 2 0T X 2 TEl AT ) 2 52 P B v X TR R, Y
a = 1IN, H @ 2 5 I AT B A
SCE AE T B AN RIE B 38 AT ks HCE O 20 2
0<a< i, HTP <P, EGUP > UP,RIEIEH
P I S PR 4 B, 5 SR PR ANRE, HAR S 247
B “HIR + [ A 58N, A% 4 el i 5 9 2% [l WO T
AEIS R [ WA E 1) R, R R B RIS TR o > 1.

P > P /o, 58 2 1080 eR o 2
UP =P, -V >UP=P. —aV,HUP > 0, %#H
AT B8 < v < P,

iwnv e (20 p) sty
g =(1-7) f; Fv)dv =
(1_’7)(Pt— P;:Ift).

O R E R A U = P, -V <
UP =P, —aV,BUP > 0,

€

. (P. P.—P; P, —P
V<m1n{g, a—1 }: a—1"
FIT LA 2498 2308 IR TH 7= R B A
PP
Ve (O’ a—1 )
I, 126453 DR 5% [ WAL s, el i Ay
=0 [ " f)d=
P.—P
(1—7)ﬁ~

Pp Pe Pe_P S
Mp o< CHLAP < Z° < ;,Haijiﬁj\

7T 0, 0 R 2 PR . R 2
IR GEY € (0, P, o) I, 35 3 5 JE 4R 4 i
R, T EC A 98 20 TR 2 5 I, DS e,
AN B T R TR 5 L, A SO F A

2) TR 5 28 i 52 448 B P, < P,
AU < U2, R4 28— 2 e I 2 5 g, [




1748 # % 5

* R #34%

WA g2 = yP.. FTUL, ML U 5 4L St Rl 3L R
FEAERT, A% GE a7 el iR

a-t-n(r-220) o
50 2% [ 40 3 6 [ 5 g
@zufw%:?+%z 3)
e B R G B [E1 R
Qu= Qi+ Q.. )
3 BEBRIEASHT

W T 15 ) 3E R A T T g A M A, B AT
Stackelberg 18 2% 7347, 1 R A oAy £ #1136 75 15 et g
Pt~ Prye, P85 [R1WSCRS R4 7136 P ) [l A -
#EH I EN S Py P

31 1B A R G E R E
5 75 £ ) B 5
I f(P) = Q5 (Pt — o),
P13 610 ) 2
I (Poi) =
Q2 [BPm + (1= B)Ps — (Cs + BCrm)] = Qi Prat.
WEL UG R YT, s
AT [ A PR SRR A T S 4 (PAT ) PA™), Hor
pr — BB = Cn) + (1= BP. — C,

mt 2
PA* _ B(Pm_cm)+(1_B)Ps_Cs
t 4 *
FH i R 1 T 45, P AR SR R Dy
HA* _ [ﬂ(Pm - Cm) + (1 - 5)P9 - 03]2
m 8 b
=TS i £ f DL AR
oA = [ﬁ(Pm - Cm) + (1 - 5)Ps - 05]2
R 16 '

3.2 1B B: 55 EYTFIR 4% BT S+ =Y

H B O A D 2% Bl 2 45 21 AT L 58
e, w0 bR R B IR 71T 18 4 i S 1
A I AR 2% 4 TELEBR ] ) o AR 3 —— SIS S i

H, LUK K R M 4 [ml U, e b, 38 b i 2R T7 0

PRI 0 B e X 46 [T A iz, T3k 88 sl 5 £ 5 R Wi
7 3 4 [ . AL AR BT SO R AR (2) ~ (@), 7T A3 B
T 0 e R A 7 R B A 45 T SR £
R B O

IIP o (P) = QP (Pt — Py),
¥ 24 [ 5 75 0 ) B A

1P o(P.) = QP(Ppe — P.),

PR3 R O R O

HEL(Pmta Pme) =

QaB[(Pm - Cm) + (1 - 5)P8 - Cs]*

Q?Pmt - QEPme~

L2 fEAR G [T AN 45 [T BE 4 [

WO T T, 24 736 e R [l A 7 ok SRS, -1 ad
o~ A% 28 1mT AT DA % ) 226 [ AL 7 D e U0 5 A o SR
H (PP, PP), PP PB). Jorh: i i E e

B* _ pB* _
Pmc - Pmt -

2
A& 4 [N RE [RTUsCAR A
PB* _ [B(Pm - Cm) + (1 B B)Ps - Cs](2a + 1)
f = X
2(4a + )
(ay =2y +1),
FESEL =R ws)
pPE =
[B(P, — Cp) + (1 = B)Ps — C.](2ay = 57 + 3)a

2(4a +7)
o i 2 W] 45, T A 32 PR R LA
e 2ay(a—v—1)+2a+29* — 3y + 1]
" d[daay =2y + 1)+~ — 1]

&G Il WACR B S A Dy
HtB—*R -
([B(Pm - Cm) + (1 - ﬁ)Pg - CS]QX
(207 =3y +2)*(1 = 7))/
(4[da(ay =2y +1) + v = 1J*)(a — 1),
oA 5% [E AT e ) e DL A
HEjR =
([ﬁ(Pm - Cm) + (1 - B)Ps - CS]2><
(207 =y +1)*(ay -2y + 1))/
(4[da(oy =2y +1) +7 = 1]*)(a - 1).
i A 1A iy A 2 2% WY, [ SO ) e DG e A%
WA 28 Y1 9 3 1 B A < 30 9 2t 2 0T I 245 [ A SR T 1)
P MRE . PG R P38 A L )3 R B A
5 2 UK D% T P 1) 36 R ) [ USTAN A 5 R 28 90 o
ELASI DA 2 38 31 97 5 %o X 28 TRl AT (R e 2 R FE TG G, R
5 HE R FE ROA B S N S S EUH
KBTS HL GBI DL T HER.
L1 Mo > I ARG RS P2 R
e 4 [ AT A 55 T oy PR R 358 D R 2




% 8 H

HFRA F: CEIRR L7 AT EE T EAT AT RERER 1749

W A
oPE"
O
B(Pu = C) + (1= B)P, — C,
da(ay —2y+1)+~v—1]2
2a+1)(a—1) <0,
ors _
o}
8Py~ Cu) + (1= )P, — CiJ(20 + 1)
[da(ay =2y + 1)+~ —1]2
(a—1a<0.
R 1R O
HE 13 B BE A 0 25 1 9% & LA 1 38 A, =0 i
FE P BT WA 5 S8 T . T TR D, 24 DX 246 90 9 3 L
R N B G R N E SRR L i L G R
B, AT LU Y BN . IX I, 4% 48 [ WA RS FE AN Tt ok
WA Vi Bl 1) (RIS, A ) DAE 45038 ¥ 1l P eI IR s
1.
WiL2 40 <y < 1 ARG RRT S 0 45
[ A 4 o] AT A7 A T 2 5 T I 2% [l W BT R B v HY)
R 38 A R K
VD 2 3 - VI 9 0 X 2% [l WAL R R R T
BEEALS (o8 R IR, [T AT A1 s 4 B A, 30 R R 243
TV Bl 0t I 5% IS 2 T PR, B 22 1 Je v 2
B PRAL G [N, A% 2 IR R W] DAAE — € VG T
BEEATCAN A, T DX 28 [RI WA R B e IR 5 A 13X 8 5
IV I, R ORAIE B AT BEAT T 2 i[RIt 2 B
A%,
#iL3 M0 <y < 1va > 1K, ERE S
A 3 7R 4 [ AT A% 2 3 D B 1 325 1 R 45
I ]

= >0,
op 2
oPE"
oB

(P, — Cyy — Ps)2a+ 1) (ay — 2y + 1)
2Mda(ay —2y+ 1) +~v—1]
oPB” _ (P — G — P)(20y — 57 +3) “o
op 2da(ay =2y +1) +v —1]
#EWR3/E. O
FE 18 3 W T A P A 32 R 4R v, [ AL A%
BB B . 1AL D Oy 1) i A sy, P R T 4
T BRASBR 22, AT VT AP BE v P T AT 4 A TR 7 Ak
[ WA R 17 iy, A S5 il 1] A e 422 v [l S A A9, Wl 51 BE
Z 1078 35 2 5 [, AT 384 [l Wi e

> 0,

3.3 FRASBERBILE S
15 % B Hh 7511 3¢ 78 £ Z3 5 4% Gt IR USC RS el Wi iy )
I, 2345 1 55 =07 P 2% [T USCF 5 RIS TH ™ . 3
A e [R5 9 2% (RIS 2 TR 3 4, X L ALV B
PG T T DL R 2518,
#itd  AHTEB AL SRR R A
TEE A R, A
AP, = PF — P} =
[B(Pm — Cm) + (1 = B)Ps — 4]
4oy — 2y + 1) + v — 1]
(2ay — 5y +3) > 0.

RGP 2 S, A& S & 1 ARG R
0 [T A
HiLs BN BE R G R A & R, 1

EBHIHEEAZ, H

AQu=0Q7 —Qu =

[B(Pn — Cm) + (1 = B)Ps — C]

4[do(oy =2y + 1) + v — 1]
(1—9)(4day—4v+3) > 0.

KA BE A FIC A% 9 i, B2 1 9 TR
E R IH 7 dh S22 Bl .

#ite  THEB T EALERMAES TIHEEA
ERLOR IR
AIl,, = 11" — 112" =
[5(Pm - Cm) + (1 — ﬂ)P‘s — CS]Z %

8[da(ay — 2y + 1) + v — 1]
(1 —=7v)(4ay —4y+3) > 0.
T PR g S A [ AR K o, T A T R [ WA
H5 B SR pAs LU i 5 50, T L i il i
e P TETAT A0k AN, -1 3 TP )0 B o 64 .
3.4 fERC: KR
> PRI TEHEAT I 18
1) 1% 1C. AL GE RIS 5 W0 2% el UAc s 40 B, Bl
A% G [ n B 2% [T . i 2, DA 4t
[ A e B S R B i [l e SR W i 55 AEL H I A% ¢ ml i
e 5 90 246 (AT ) BAR S AR AL AN BT, A SC BAB K
A B AREAT 24T
LRI, A% 28 [ AL 55 19 246 [l WA Ry 2 T 2 56 4215 R
IR R, B A e O
I (P P) = I g+ 117 =
P, — Pt)+

(Pmt _Pt)(]- _,Y)(Pt -

(1-=7F—P)
a—1

(Pne = P.)| + Pl



1750 ECa |

5

* R #34%

T3 R R KON
17 (Pt Prne) = I3 (Pot, Prne) =
Qel(Pn — Cp) + (1 = )P, — CJ)—
Q7 Pt — QP Pre.
ER3  E [ R IR B L
AR P 01 AR T S 4
(P, P, (BY, Pl ).

Herb [l WiBe B (4 B AIE [l W iy

1C* __ 1C* __
PO = pI¢ = 1 ,

1) 3 R )R A RSN
PlCt:* _ PlC* _ ﬁ(Pm — Cm) + (1 B ﬁ)Ps — Cs
m me 2 :
W AU R AR I R 2, R 43 [ A e BB B ) e 0

HE N
[5(Pm B Cm) + (1 B ﬁ)Ps B 05]2

1C*
e = :

16
113 e (R A

HlC* _ [5(Pm — Cm) + (1 — ﬂ)Ps — 03]2
m 8 .
Hie7 [ S e BB SR AR R S [l ol e e R 3

o, L s 3 i R i, R
AIl, = II'¢" — IE" <.

L8 RSB E E T, [RIC BRI s v

P 1 RIS A, AT 51 A [T A i/, BT
AQ=Q," - Q7 <o,

b R VR T R0, 244 G TR A 7R 5 90 2% [ g s
SRR, [0SR 2 A T B AR Il AL A, T A s i
PIR(EVEL e Uik e SN M EEE

T U RIS A A R Y 43 i, SR Sk
K-S 23k 43 Be S AR R, BAR T VE IR, ¥ 6, #om
S 5% (i = t,e) IR M R I iR KRG N, 4%
(AR 17! 7 i ) G B A AR B 3G 0 WA AR FE X 4 FEATL
1), A G [ AT AR X 285 (R e 1) 240 8 A

(Ht19;7 Helgl*%) -

Hr g, =11 — 112 0. = IS — P,

2) 15T 2C. A& Gulml Wi o0 2% [mT YO o 71 i
45 5, B P RS X ARG LT, B DA N E R g a A
MR H bR, R AR TN P, P, MHE & HCH

(P, P,) =
QalB(Pr — Cm) + (1 = B)Ps — Cs]—
QP — QcPe.
w4 EPYCRIEE R R R

(P2 P2C°). I, 55K 8 0 A
N
PfQC* — P2C* —

2 b
ARG AANIE N
HQC* _ [ﬂ(Pm — Cm) + (1 — ﬁ)Ps — 05]2
1 .
L9 PG R S [ SR I B A S B R

Su R AN TH 72 i [ S A Ak B S .
HIL10 P IE R ] I I B
B8 FR) 38 A
(I, IR, I3 =
(-5
Oc_r
Oi—r+0._r
UEBA  [mISC s Bk BT, [l WA 7 1 25 4 R e 259 v
-G A IR B0 R, AEL P 1) 3 s Fe A E T e AR 1
FLAR T 52 4, P R A 1 B R A 5] el Wi R
52 G558 R TR AC R R A 4 T B X R DR 7 1727,
PR R AR N (1 — 7) 17207, Hp ITRCT /1127 <
T < 1= IIXCT/IT%C7 . ARG eidh 1 K-S fifidi o i
[ AT T AR A% 438 0 AT s he [ oSz s 2 A 1) R DT iR
NO,_r = TII*C" — ITIC,, W25 [ R %o [ g i 8 Ak
AN TR A g = TIT?C" — IT}C,. X, £ 5[]
WCrs S X2 Rl WA R o P A s A B — A = D7 1SR G
RPR, KPG8 NE R AGRRE SRR W

(rIT" — ITC7) + 125, (1 — T)H*).

0, R . ‘ !
(g An + I gy =g At 12 ). S5l WSROI, 5 50
0; + 0, 0: + 0.
x1 =HEEER
EEIETIEE]
sk ik
£ ey, m2Cy,, m2e I e, T2 1T
i FE R T;,% et e
- EIL t—rodde_Rrs t—R> M e—RyHm
SE MG MG IS O TP
Rt e R ' e e tlen

B B~ B B* B* B~
HtfRVHefR7H1n Ht7R7Hc—R’Hm,




% 8 H

1C* B* 1C* B* 2C* B*
HtfR > HtfR? HefR 2 HefR’ Hm g Hm ’
2C* 1Cc* 2C* 1c*
Ht—R > Ht—R7 He—R > He—R’
I < IY° < I

AR (G, G, A ) X A% Gt ISR 22 199 2% a1 W s
B R, (A A B, A G H, A EAE) XS i & E A
). 7 PRI P R AN B AR, T sk I A% 5 R AR S
2 RIS A AR BIHL, AT BR IR R (A U, A ) H
OV i — B8 B A N B 2 8 48 (B &
LN REN b Pavie e (ST EIL g b= S R Rt By
P B G1E, BTk £ (G, &), B, Byt
BTN (G, AU, B E), B TR — 77 (w9, #AS
Resg Al eglss. O
4 HEST

BcC, =06,C,=02P, =04,P,=08,0=
0.4, 73 3 73 AT v~y X AR L TR S (1) 52 0, T ] 2 ~ 1] 5
FR.

0.06
-~ EB:-R
0.05f — /¥Be-R
N B e W IC
004t 20 - -

0.03

0 02 04 06 0.8 1.0
v

2 MEHBEELS Y SMREIXER (o = 1.5)

0.06
0.05F "
s
0.04}
0.03
1 2 3 4 5
a

]
— 5B
0.05} --- i 1C
N Nﬁ‘ﬂ%ZC
0.04F
1%

4 MEHBEHELGHSEWENXR (o= 1.5)

1) PR 25% 8 Bl L AR 0f 58 A1 SRS FR 52 )

HT 1 2 77 i AR AR [l WSO, B 19 46 38 9 L
510 R 3 0, [l WS 7 A7 4% 48 o, (EL A 3 (BT UACRS B 1
AR 52 /I8 T I 2% [ET A e s 24 R 0.5 I, IR0 2% [l i A7y

HRA F: CEBER 4 LB T EIEH T HITH TR RS 1751
0.06
— 1HEB
0.05F -- fw®i1c
) - B 2C
0.04} ~
\\\‘
0.03 |ommmmm i
I 2 3 4 5

5 FEEWER R S EKEHER (v = 0.25)

e AR TR G [TUSCAN A6, 3K o R g G I DRV 9 3 e
P50 4% [m i, V8 % 38 48T R B ST A8E, I 4% Bl i v
AR FEN R AR AR 513 2 25, mT DAIE 24 B AR
K A VR RS, [T USCAN B A 52 IR s ), TG 7 S
[ AT e A5 B %) TR WA e e, T S e Bk B P [ g A7y
FAR T A AR 1 [N A 4%

2) 1994 [l Se 38 P 2R 50 o 5o S A SR P 52

F P 3 AT A A 1 [l B 5 5 58 9 2 3 %)
) 28 [l AL 42 52 R PEE FARAIK (o B K, [RT WAL R A A 350 B
B AE BN, [T 4 AN 52 o 1A 52 1) [ WA 7 G B 1
[N AR T AE-A VR B (0 A%, 7511036 7 5 [l Ao
VRS RS0 A B e

3) 4831 B 3 L A5 Xk [m A0 B ) B .

HH P& 4 AT 0 R A AR RSO, B8 2 X 2% 9 2 3 L
1]~y TR 584 0, EAS F2 0 1 [l Wi ek b, X2 R R
W58 55 P8 0, &% [0 ST 7 16 [l S A7 A B AR, G [l i o
B8 2 ek G A RIS, TR0 S v 6 v 2 A 28 4t [ i A
ek /D, D T e B B A AR N RS R A
%.

4) [ 26 [N Z 38 o0 RSO B R S T

FH P 5 AT A A 4 [T, B 2 ) 2% [l 0
FAH o B3 T, B 3 Vi R Ak X 4 [ A SR T e 52
FEE 1 BREARR, [RT ST i S 93D, 3X 2 KA B A o BTG 0, 2%
[ AT P D [ WA A s BB ARG, G R i e B 2 92> A [
WA RS, Tl WS 7 2 A [ A e 2 92>, - 7 5 [
W e B A VR R, S e R R %

T B B MO L 4 R OB ) ZE L B =
1.5vy = 0.25.7 = 0.3({EEHUE). FRAFHRA X152
ZERUNFK 2 TR,

*2 BEWRKRIEER

FHIE R S

2N 1HIEB [ B I R (1C) KR 2 1E 20)
P, 0.03 0.0467 0.03 0.06
P, ¥ 0.05 0.03 0.06
I, 9x107* 4x107* 5.9235x 107* 7.0269 x 10~*
II. ¥ 1.75 x 107% 3.0765 x 10~* 3.7731 x 10~
II,, 0.0018 0.0029 0.0018 0.0025
Q. 003 0.0475 0.03 0.06




1752 # % 5

* R #34%

P 2% 2 0 2401 [0 A 7 e B A 4 [ g s 0 o) 4% [
WAL 7 2 s T A A S A, R G o, 5 ) 3 R 52
570 LGB, P10 7 R T A R R D K BT B
FE 23 B AL, 55 R0 USC R 306 BR EAT & 4R, e B, s B Wi
IR, o5 7 FE ARG .

5 & #

AN R X 48 31 e 3 10 Bl A e 3 3 9 9 3 5
% [l USC IR IR B 2 R, J2 F R 0 T 17 3 R i
AR 2 [ AT 7 AR 1 3 o ot % TH 7= i PR [T AL 5 7 5
W5, 15 I LU 418

1) SE 4 RIS, [T W00 4 v 4% 48 0 2R 5 [ i
I PRI A, SEC BT, [ S 8 5 o g %) R A o 2 3
T TRIVAT A7 5 I 3K 368 Y 9% 3 o ) 4% [ WA 3 52 7 P 1)
IR T B, il 9 265 9 9% 3 LU A 3G g T B, I
R it ileva

2) EAE BT, RIS A% 5 19X 45 ¥ 2 25 1 B Agi &
S 30 Y B 0T I 4% [ AL RS ) 4 S R TG O], IRl
K B 3 1 A A 5 A, [ AT R 38 I, Tl WA A
I, [ESe i 93/, - 3 7o R 52 400

3) i) e 7 A 7 A i) e B B e e i 4
T AL 1) 35 il A 495 [ WA 7 R ) 8% [ Wi vl 5 2 A 1. it
i, 156 B 2% 7 LA B BE s AR g e R R SR E AR, 4R 8
2 GUR IR B g AR, IR USC B A e, TR WSO A% B v

RGBT E A G LN E G N

1) W28 [l A b P 7R 5 5 A o K FL IR A [
ST, $ v ¥ i 3 %ot I 28 (Rl A () 2 32 B . Herpr B

B A% BTG [RIYSCRE X6 % 45 TR AP 0 34, F B 5l
77, HUR, IR ST R ) VRS, Lk Al 6 R i i
T B I AT AL 1, B R AR B B il 2 B
R P [ WS PR 52 B, 8 v I 288 31 9 2 L 49

2) “ HER M -+ [ 7R 5 S 0T ml 0 B A EE I
T BRAR AL T 3, AT AR e [T USCA T L B0AF 1 <) K3
L TN AU TEFRASUS ™ B4 ). Sk T AL £l AT 26
 CHER 4 B S, BEA TN B RN R A
ENEN i R AR E LN Y B LS RN
TSRS T /N 724 (R i Aol v o B R &, 26 1
2T gl IS, 3G [ SO, e G A% S . PR A
b w43 B 5 | SR in R A A B R R [l
WP 5 B 1, 385 I [ i 22, 45 v R, il oot o i
FOR, B v P )3 2, 1 240 AR, 3 o .

3) BUR RLEUBRERE “ BB + [l ” 1K, 51 5
IR I [ Al R4, B i L S KT B S B R
e Al (R A 5 [E U A« R 285 [ Wi £ b 5 A i
Al ) A AR, B v IR TH 72 i [ SR, R P TH 7= i [

W AN A2 1 I 8, AT 8 iR 8 BF 5 PRI Ak . Sk A1, B
JFFEAZAN RS LRI + B ” Al /7 & A B,
G I “ TERAS” S ) L

AR R H 7= b B AN S A P ™
a2 H, AR SR PR RS e S5 DR DN Bl ik s .
22 3 Ek (References)

(1] 7 25 0. v 2R Bt Il AT b R el 75 2017[0]. B2

U, 2017(5): 16-25.
(Ministry of Commerce of People’s Republic of China.
Report on the development of renewable resources
recycling industry in China2017[J]. Resource Recycling,
2017(5): 16-25.)

(2] P55 . A B AT b R R i (2016)[].

FHAE TR S PRI Z25F, 2016, 9(6): 15-21.
(Ministry of Commerce of People’s Republic of China.
Report on the development of renewable resources
recycling industry in China (2016)[J]. Recyclable
Resources and Circular Economy, 2016, 9(6): 15-21.)

[3] Rahman S, Subramanian N. Factors for implementing
end-of-life computer recycling operations in reverse
supply chains[J]. Int J of Production Economics, 2012,
140(1): 239-248.

[4] JenaSK, Sarmah S P. Price competition and co-operation
in a duopoly closed-loop supply chain[J]. Int J of
Production Economics, 2014, 156(10): 346-360.

[5] HeY. Acquisition pricing and remanufacturing decisions
in a closed-loop supply chain[J]. Int J of Production
Economics, 2015, 163(5): 48-60.

(6]  ZEMA, 2% B, 2 PR i [ SOE fr S8 4 1T (0], R

TR, 2012, 26(2): 72-76.
(Li X, Li Y J. A non-cooperative game on the acquisition
pricing of multiple remanufacturers[J]. J of Industrial
Engineering and Engineering Management, 2012, 26(2):
72-76.)

[7] Cai X, Lai M, Li X, et al. Optimal acquisition
and production policy in a hybrid manufacturing/
remanufacturing system with core acquisition at different
quality levels[J]. European J of Operational Research,
2014, 233(2): 374-382.

[8] Liu H, Lei M, Deng H, et al. A dual channel,
quality-based price competition model for the WEEE
recycling market with government subsidy[J]. Omega,
2016, 59(3): 290-302.

(9]  SBZEAR, 25 S, 5. WTP 22 5 1 P il id AT A (k1 4
() [ I % 0], A B2, 2015, 12(1): 142-147.
(GuoJ H, Li B Y, Ni M. The selection of take-back model
of remanufacturing closed-loop supply chain based on
WTP differentiation[J]. Chinese J of Management, 2015,
12(1): 142-147.)

[10] XUAREE, HAEK. BT-H 98 RO B At il 22 i
1 [ 5 4 36 DR SRR T (0], R B BB, 2014,
22(4): 134-141.

(Liu D X, Tan D Q. Durables monopoly’s buy-back and



% 8 A HFRA F: CEIRR L7 AT EE T EAT AT RERER 1753

remanufacturing decision based on the consumer’s utility [17] ZFK, BB, B9 0. 2T C2B fE A A LT

model[J]. Chinese J of Management Science, 2014, 22(4): il P 2 (B R R 2 A 0 50 R A (D). RHRE HLT
134-141.) 5, 2014(23): 233-239.

[11] Zeng A Z. Coordination mechanisms for a threestage (Li CF, Yang Q Q, Han F X. Study on the relationship of
reverse supply chain to increase profitable returns[J]. stakeholders of WEEE network recycling system based on
Naval Research Logistics, 2013, 60(1): 31-45. C2BJJ]. Science and Technology Management Research,

[12] #h27, BRI ETHERNZZERS S5 TN 2014(23): 233-239.)

PR T i SR S A 23 B (], T SEALAE B s R (18] ARFHEFS. VK 2 3 P IH T HL I 45 [ Uig 7 J 52 ) 1R = )T
45,2012, 18(4): 867-874. FC D). R REEH TR %8 BB, 2015.

(Sun D Q, Ma X Y. Pricing strategies and (Zou Y L. Research on the Influencing Factors of
cooperative profit distribution based on game theory for Consumers’Used Mobile Phones Network Recycling
reverse supply chains with multi-retailer participants[J]. Willingness[D]. Tianjin: School of Management Tianjin
Computer Integrated Manufacturing Systems, 2012, University of Technology, 2015.)

18(4): 867-874.) [19] FengL,Govindan K, Li C. Strategic planning: Design and

[13] Sheul B, Gao X Q. Alliance or no alliance — Bargaining coordination for dual-recycling channel reverse supply
power in competing reverse supply chains[J]. European J chain considering consumer behavior[J]. European J of
of Operational Research, 2014, 233(2): 313-325. Operational Research, 2017, 260(2): 601-612.

[14] ZHVE. EFF S B T 77 5 “ BB 4+ [ i i 28 1) [20] Chiang W Y K, Chhajed D, Hess J D. Direct marketing,
27, RS 7T, 2016, 36(21): 230-234. indirect profits: A strategic analysis of dual-channel
(Wei J. Construction research on the “internet+” supply-chain design[J]. Management Science, 2003,
recycling mode in waste electrical and electronic 49(1): 1-20.

equipment recovery[J]. Science and Technology
Management Research, 2016, 36(21): 230-234.) EEEA

(151 U3k, TR + B TH FHL ISR SCRiE 7T (D] R
REH T RFEH R, 2016. -

B A7 15 %8 A9, B-mail: xu_minli@163.com;

(Liu Y F. Research on internet+ used mobile phone AT HRIEHIL, E-mail: xu_minli @163.com;

recycling mode[D]. Tianjin: School of Management, E-mail: kanelai @163 )
Tianjin University of Technology, 2016.) “mar: zoukangal com

[16] HHi75 i, FoT IR 34 W 45 [l =X S AL 6T 75 [D]. R
R EEH TR AR, 2015.
(Han F X. Research on modes and mechanism of

BB IS, E-mail: jianhuiyun@ 163.com.

network recycling of WEEE[D]. Tianjing: School of
Management, Tianjin University of Technology, 2015.) (FTHEREE: FRBREF)

T ¥ = H

R T A A AT T LB C L PR AR R IR F 508 -+« « v v v v e e e e e W
ERS AN OB R SRR AR R E 5 B0E - R,

FE TR G TR A8 A S E DI 28 1 SPMSM B R HFSH] - - - oo & A,
BT HERUW AR R SO R AR R B R B ) B LRSI - - - e kit =,
BEAEGRHESG B S 2RI ISR TTVE - - - - o o AR,
T AT BN 2B B i Markovian BEAE KRG DOBCHER - - - - - - oo 5 A,
HT 2 R AR AR RSN IR -« o e e e oo BV E.
B2 B R A T-S B R M IR - o o e e e S,
T2 2P AR Wi 2 R B R R — B - - - - bUPYER
AR 2 M A AL BT -« + o o o e e Rk
TR R T A P AT BRIt + o oo e 5 %

VFRA (1974-), 55, #d%, T4 00, NHAENHEE
ARRER (1994-), 55, ML, AN HEE B 1B 7L,

T 2 (1971-), L, PP, 1, RGBT TR ATy

R R R R R



