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Abstract: Based on evolutionary game theory, a game model between local governments and power
generation enterprises was constructed, and then the dynamic stability and evolution trend were analyzed.
The analysis result suggests that there exist some different equilibria in the evolution of the game system
when the expected profits of enterprises are changing. Accordingly. local governments need to take some
measures, for example, strengthening incentives to enterprises who actively abide by emission reduction
polices, increasing carbon trading prices appropriately, reducing the variance of cost when local
governments choose strict regulation or loose regulation, and strengthening public supervision of the
governments, so as to urge the power generation enterprises to consciously reduce carbon emissions, thus
achieving control over the overall carbon emissions.
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Tab.3 Determinant and trace of the Jacobian matrix at each equilibrium point
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Tab.4 Local stability of the equilibrium point (without consideration of carbon trading mechanism)
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Fig.1 Evolutional phase diagrams of six cases

WA ARG R RE 1 ST AT RL R B

O 2.20,.25 aAD — P, < 0 B, 25 &
BT E IR N (LA, aA D J& & Al 4
AT L 3B ST Al HE 24 SRS TR A 05 2% A 0 AL X 3R
BT 204 i ol 8 50 HE s TS 049 A 4 185 /D T 38 S Al HE 24
B f 1 45 T T % WA 25 ) 2R 40 04 Y AR 1)
CHb 5 BUR W 45 % B2 ARG L J H Al e HE TBOAS 8 4D . 3X
S FRAR P A SR A B R H Ak B S R AT AR ik
HE TAE L 10 b 7 BURF AN T BEAE R OR 2 0E T A

@M R <AC,aA D—P, >0}, 1525 R 509 5
EARE RNl (L ND. X FETE T, 1 77 B ™
% WA S AT F) S AN T DRI BE o s W A s v o
P14 M AR IS T 2 P AR oMb 8 60 HIE ke 0400 1 i 4 15 hn
KT T8 ¥ Al HE 24 JRA R 1 % WAL 2 DAL ot Tl 2 A ¢
) Y61 R R TR S S b IBORT S P AL T A H
i oMb A HE

@Y R >AC.aAD >R+ P, . HIERGH
HALRER ERWS A (H N, BURT . M5 B ™ A% W45

s 0SB 1) R RT LA T s M A B R ) A G
7% (H % FRL i Il 8 85 HE T 0 48 A i 25 AR T
ST B HE 2 SR R 1 & W 25 L 3 T LA SE AN BOURE 5T
FN AR AR TR AR S5 A e 5 40 1 2 b O B P
WEAE T & FEL Al 8 A HE
@DFER—AC>0,0<<aAD—P.<RIEIETF,
IZE R G0 A T Ak B S 5 W, 3 1 B 7 B D R B SR
ST 3 AR R, T BOURF 5 R Al i R R —
PRI AT A B RGP (27 sy ) R
F G000 Pt T BORF5 J E Al 22 8] AT A AT R
U5 B i oy BOR FR R TR AR 7
22 EEBRXHBEEAELST
38 By e —Fh i 38 Gy pLl L 5 e e 4 1 5y
= SR HE R L U D 4 BR ) R HE L B Y 3 AR R
PR - Al AT LACKE 5 A A Bk e 40 0 i 52 5 T B
VRE TSR T7 5 RO H5 W A B T+ IC 0 P 06 2 1
B A VB AR 2, AT S B HE H BR. 5% 58 S 1Y) S T S
T 3 T BEAT 2002 B0 9% 1 5 O R
R, DT A ARG 4k 2 A i . A AT A HR B 22 5
BLHI T H o BOM 5 & LAl AR BEAE FHC R,
Bz R T AR R 28 B ML 9 R, >4 HL Al e
HE 2 R 3 43 T A ik T 745 s, b O AL FR) $7)  at
e 0 S T 4 T 5 9 4L U RS, & H Al 1) g B R
1) JEL At 40 bz 00 S sk HE FHOAR AR T Gn 2R J fL A ol e 24 1)
B HE B /N T 20 FL 46 2 B A0 L 000 R T S PR Al 3k 25
R LA A PR A B0 B T A
R B AR S S s R p s p SN2
B T 3 e L FEL A b B HE AN 8 A A9 S 1o
R HEARAS 2 Pay Py =p(D — D).
Sz LA B B HE B, T B S Py 25 I SRR HE
By Py =p(Dy— D). B A b 38 52 W) S HoAth Al
{8 s HE BB 52 308 HE B A Hb 7 BUR S 75 22 7 K
PRV, Bk 2 R HE BOBCE 2 W 1YL
b A5 ] 3 b BT 3 L AT A5 2 3 0 BORF 5 & L Al
FEA R S B AL AT B0 25 oA BB S AR R (3 5).
W) b5 R 9 2 s A5 05 AR R
F(x)=da/dt =2 [x,(H) —U,]=
x(1—2)(—Vy+V—AC) (1D
ARl b, K H AL R IR I A AV IR I 25
DL KR Ha Al A AT 4 1 BE A 25 43 50
r(A)=zrx,(H,A)+U—x) r.(L,A) =
«D,+P, +P, (12)
n(N)=xn.(H,N)+ 1 —2x) n,(L,N) =



%11 4

B A T e B R b b b 49 SRR AT 935

x5 WMABMEEBOWVHEESZFER
(ERBRZBER)
Tab.5 Pay-off matrix between local government and power
generation enterprises (with consideration

of carbon trading mechanism)

KL ARl

HECS A (A BHHE (N
v 1—y

WEBRERH) P, —Cuars

X O’DA+P(»+P/\

7CgH7
aDy—Py

I ImERERwL) P, —Cu.» —Ca —V,
1—=x aDy+P.+ P, aDy

— Pyx +aDy (13
U =yr(A)+A—y) r (N) (14)
KA E RSB T RNT .
F(y) =dy/dt =y [r.(A) —U.]=
y(1—y) [Pyx +P.+P,—aAD] (15
AR D F5) .
4 F(x) =0, A8 WA 0] 58 0 R 2 RS A
x,=0,x,=1; u&
vy =1—AC/V (16)
A F(y) =0, AJ 15 2] A~ 7] 58 ) F2 e IR A A

(1—22)(—=Vy+V—=AC)
Pyy(l—y)

y1=0,y,=1; L}
" =(AD—P.—P,)/ Py an
I, (0,00, (1,00, 0,1), (1,1) J&iZE Ll
RGBS SV > AC I, 0 <<y < 1; 4
0<eAD—P, —P, <Py M,0<z" <1, ik
(", vy WERGEWHME. M AENT

g

2.3 REMHM A (0,00, (1,00, (0,
D.(1,1); [V >AC,.0<eAD—P,—P, <Py
B, (e uy ™) WIS R G M .

5 2.1 WARAL, R 1E AP 41 Jacobian JH A
19 2R3 R A7 AR T 4 AT

2.4

DY aA D <P, +P, W i%MIERG WAL
FERME (L, A).

@BV <AC.aAD > P . +P, . HIERGH
AT E TRy (L ND.

@BV >AC.aAD >P. +P, . HIERGH
AT E KIS (H, ND.

@YV >AC,P.,+P,<<aAD<P.+P,+
P B, IR R G A AR AR e SR

ER WA SHEIE T, ZRSHERK Jacobian 4H
35

(1—2y)(Pyx+P,+P,—aAD)

—Vz(1l—2x) :l

) 4% Y53 £ s Ab Jacobian J B 977 51 RN 43 501 R 36 6 TR,
R 6 HHE S A Jacobian %8 P B 1T 5 X 0 ik

Tab.6 Determinant and trace of the Jacobian matrix at each equilibrium point
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Tab.7 Local stability of the equilibrium point (with consideration of carbon trading mechanism)
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Fig.2 Evolutional phase diagrams of six cases

(with consideration of carbon trading mechanism)
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Tab.8 The influence of the parameter change to the strategy
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