rE®E I RKFFR
F40E  FH3W J. University of Shanghai for Science and Technology Vol.40 No.3 2018

CEHE:1007 - 6735(2018)03 — 0249 — 10 DOI: 10.13255/j.cnki.jusst.2018.03.007

REOEDEENF R ELEES T

ko &', IR, LEER

(1. BT RS B Bl 200093; 2. g BEALERE BB i 201306)

ﬁ% KB F A TRA A BRI, %m@?uﬂ@ﬁiﬁ X RRIRBE T Je, BHARAL T =D
BE P E TR K RA B TR BAFO KA, A A I k,ﬁ&ﬂ\AﬂEmﬁ
TE%%&%?%&%&&&WT\ﬁ ﬁkm6ﬁﬁﬁiﬁ%kﬁme%ﬁkﬁﬁﬁﬁM
REEREN . BAMATECh ML & LR AR, B AR TH, TERhH
ﬁ%Tuﬁﬁ%ﬂ%ﬂ? R A ARAR 7T =) M T IRAL s AT B fe T RALH] I ML AR, £ T
BB VLA S ARAR P EH R EK A, BRI A R S RAT RS S E X, & F
FRACA AN, BT W B ) AR A AR R R A, MBStk R, 3R S AKA
T =D T RACA) R

KEW: KTk ; HRBE; EAEE
FESES: C931; X705 XHEFRERL: A

Evolutionary Game Analysis of Low Value Recyclable
Management Mechanism

ZHANG Shuang1, SUN Shaorongﬂ, MA Huimin’

(1. Business School, University of Shanghai for Science and Technology, Shanghai 200093, China;
2. Business School, Shanghai Dianji University, Shanghai 201306, China)

Abstract: The utilization rate of renewable resources in our country is relatively low. In particular, low
value recyclables such as waste glass, waste textiles and waste wrapping paper are largely abandoned
which aggravates the trend of garbage siege and causes environmental pollution. Therefore, it is helpful
to formulate a good long-term mechanism to sort out the game relationships among the main players in
the management of low value recyclables. The evolutionary game theory was used to analyze the
evolution of government and enterprises in the processing of low value recyclable materials. Six sets of
representative data were selected to do a simulation with Matlab software. The results show that when
low value recyclables are of higher worth and the recovery cost is lower, the recycling enterprises are
profitable and the recycling of low value recyclables can be regulated by the market mechanism. With
the increase of resource costs and the decrease of resource utilization value, it is difficult to mobilize the

enthusiasm of low value recyclable enterprises solely on the basis of market mechanism, and it is
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difficult to recycle and dispose of them effectively. The government can reduce the enterprises'

collection and transportation costs through establishing a dynamic inventory of low value recyclables,

subsidizing resource-oriented enterprises and taking measures such as "synergy between the two

networks", thereby mobilizing the enthusiasm of enterprises and improving the utilization of low value

recyclable resources.
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Fig.1 Revenue matrix between government and enterprises
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Tab.1 Jacobian
corresponding to equilibrium points

matrix’s determinant and trace
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Fig.2 Evolutionary trend analysis diagram of conclusion 5
W6 HWE S-Cl-C3+C+Cy>0, O-
R1 <0, S'—A—Cl <O, Q+A—R2>0 . Fffﬁﬁ/ﬂsiz

17 5 HRASRE [ HH JE det J>0, tr J<O IS4, A
FIER G AL & R o I B S 1 05 40 B dn 2
13 Firs s

F13 FitoTEESRAMREE

Tab.13 Local stability of the equilibrium point of conclusion 6

A £ detJ trJ FasE M
(0,0) = AE o
(0,1) - RE B,
(1,0) = e H,
(1,1 - AE HA,

58 6 AR, MU e LR KRR, BUR A4
AT AR O T — R s, BN R
GiAb T IR AR

i Lk e M 45ie, H o NI SFAMT
1) ESS IHZN 1=k 14 s

* 14 FEEHTHESS B4
Tab.14 ESS under different conditions

pr
Jo

X ESS
1 §'—A-C1>0, Q+A—-Ry>0 H AN LS —C —C3+Co+C4<0, Q—R; <0 (1,1
2 §—C1-C3+Cr+C4<0, 0—R <O H A LS’ ~A-C >0, Q+A—Ry>0 (0,0)
3 0-R;>0,S8'-A-C <0 (0,1)
4 §—C1—C3+Cr+Cy>0, Q+A—Ry <0 (1,0)
5 §—C1—C3+C2+C4<0, 0—R; <0,S"-A-C;>0, 0+A—R,>0 (1,1),(0,0)
6 §—C1—C3+C+C4>0, 0—R; <0, -A-C; <0, Q+A—R,>0 o

3 {FEHNH

AR SO Hby 5 BRI AE AT 10 U 9% 5 Ak £ ol
AR R IR AT T BIS b ) AR RN 3 A R 1 4y
M, AT SR T EUR b A SR 5 A b 2 1) G A
AR I 2R RS, AR SCH Matlab 344X} i%
AR BRI AT B, X AT AR o — 25
Hro

RYER 14 MEGEEE R, ASGER TN 6 4
B g i b 3R TR Ao R ) T A R S

Kl 3 4R T &S8Ok R R 14 h & 1 RS
U Ak e B E S S=2, S'=6, C=3,
C=2, C;=2, C&=3, R=4, R=3, A=2, 0=3,
w=3, 4rAlHx, yWI®IHIE R (03, 0.7), (0.6,
0.4), (0.8, 02), (09, 0.1), Z5HEEMH, LitH
IRl e R 45 F SR WS AW s BE R An el BURF Y

17 0 fe AR g B B R, Aol fRe AT A
TEFE ISR

1.1p

1.0/—

097 — () (0.3.0.7)
Wxo0)=(0.3,0.7)
08 X(%0,0)=(0.8,0.2)
0 V(x0:v5)=(0.8,0.2)
TH o xgxo,y(];:%g,g,g,ig
r V(X0,)0)=(V.0,0.
=00 — X(X0,0)=(0.9,0.1)
0.5F Y(x0,0)=(0.9,0.1)
0.4+
0.3Ff
0.2+
0.1 . , . .
0 5 10 15 20

t

3 EH1IHPENER

Fig.3 System evolution results when condition 1 is met
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Fig.4 System evolution results when condition 2 is met
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Fig.5 System evolution results when condition 3 is met
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Fig.6 System evolution results when condition 4 is met
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Fig.7 System evolution results when condition 5 is met

10 15



% 3 1

A, AR AR AT I A AL B 3 A R R A 257

K 8 dhid T2 SR LK 14 P AT 6 I RS

W Aok . W E B S=2, S$'=3, C=4,
C=2, Cy=3, C/~4, R=4, R,=3, 4=2, (=3,

w=3, 4B x, yRI®IEEE N (03, 0.7), (0.6,
0.4), (0.8, 0.2), (09, 0.1), &5HFE, BT

AT B TR B TR e R, B R
GuAb TR GRS
1.0
0.9 —x(%0,9)=(0.3,0.7)
’ NX:10)=(0.3,0.7)
0sl (o) =(08.02)
W(x0:10)=(0.8,0.2)
0.7} —X(%X,)0)=(0.6,0.4)
Y(x0.0)=(0.6,0.4)
0.6 | —x(x0,9)=(0.9,0.1)
W(x0.0)=(0.9,0.1)
QU 05¢
0.4}

03
0.2 P
0.1

0 5 10 15 20
t

8 FHommELER

Fig.8 System evolution results when condition 6 is met
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