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Abstract

In the context of evolving global climate governance, green investment and financing serve as cru-
cial mechanisms for driving low-carbon transformation and advancing carbon neutrality. However,
the inherent uncertainties of green investment—characterized by high capital intensity, significant
risks, and long payback periods—often lead to constrained financing channels and insufficient mo-
tivation for collaborative investment and financing. This study integrates the four key stakeholders
in cross-border green investment and financing—namely, the Chinese government, host country
governments, Chinese financial institutions, and Chinese enterprises—within a unified analytical
framework. By introducing public preference as an external factor, a quadrilateral evolutionary game
model is constructed. Numerical simulations, conducted using Matlab, simulate the impact of key
parameters on the stable strategies of each stakeholder within the replicator dynamics system. The
findings reveal that: Among the 16 pure-strategy equilibrium points in the quadrilateral evolution-
ary game system, 6 can form asymptotically stable strategy profiles under specific conditions; Initial
willingness significantly influences evolutionary trajectories; government guidance is essential for
the stable and sustainable development of green investment and financing when initial willingness
is low; Public preference is a critical factor influencing stakeholders’ decision-making; Increased
operational returns from green investments represent the strongest driver for enterprises to im-
plement such investments; and reducing the expected risk losses associated with green investments
enhances the system’s overall tendency to evolve towards the desired stable strategy.
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Table 2. The payment matrix of the four-party evolutionary game
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Figure 1. Decision-making phase diagram of the Chinese government
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Figure 2. Decision-making phase diagram of the host governments
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Figure 3. Decision-making phase diagram of Chinese financial institutions
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Figure 4. Decision-making phase diagram of Chinese enterprises
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A& RS Jacobian HiFE N

T oy oz ov (25)
oF (z) oF (z) oF (z) oF (z)
oX oy oz ov
L(v) oF (v) oF (v) oF

OX oy 0z ov

Table 3. Stability analysis of pure strategy equilibrium solutions in four-party evolutionary games
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E10(1,0,1,00 (Ci+W)— A1, Ax1 —Co; Tar— Az Az — Tua (= + - %) AFRE AR B
Enn(0,1,1,1) A1z — Tua; T2 — A2} Ta2 — Ast; Taz — Az (%, %, %, X) ESS (%1 3) FRAR
E2(1,0,1,1) T — A12; Aoz — T2, Tao — Aszs; Tas — Asz (%, x, =, X) ESS (%1 4) FRAR
E3(1,1,0,1) Tiz — Auz; T2 — Asz; Az — Taz; Taz — Aas (%, %, +, x) A AKEEAE
E(1,1,0,0) C1— Au1; Co— Az1; Az — Tan; Aaa— Tas (= -+ %) A A
Eis(1,1,1,00 (Ci+W)—Au; Co— Azt; Tar— Azz; Ass— Tas = X%) ESS (%1% 5) AKEEAE
Ew(1,1,1,1) T1a— Aas; T2 — Azs; Tz — Ass; Tas — Ass (%, %, —, X) ESS (%1 6) AR

F: xBREFEEEAEAE. 14 1 Awe<Tu, An<Ty, Te<As, To<Aa; %M 2: Ai<Tie, T2<An, As
<Ts, Tar<As; %M 3: Az<Tu, To<Ax, Tn<As, To<An; M 4: Tu<Awn, Axn<Ty, Tu<Asp %4
5: Aga<Taa; M5 6: Tuu<Az, T2<Az, Tas< Ao
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HILS

R4 Lyapunov 55 —¥LN, Jacobian A B4 BT RFAEAE S5 HAT S SRy, S50 SO MR IEAR 8 s RPIE(E
HEA TR SN I8 SO AR E A AAFIEE SIS AR, HAR O 5 SRR, 3BT A AR S M TV B RR
fEfE R . 4 F(X) =0+ F(y) =0. F(2) =0. F(v) =0, "JUFEIZAA{7f#, H Ritzberger 541 Selten ff]
WHICRT A, 2P T 2R (AR € il A A 384T, B — e RSl BRNg o DR AR SCAURT e 16 4 4l S
Yot s AR e MM LAY AT, Wk 3 R SEuE LR 4.

Table 4. Parameter expression
4. BHFIER

Al (1+2)B1+ 2P A ABi+2P1+aa(E—E1) A AB1 + 2P1

Ax (1+2)B2+ 2Pz Az /B2 + 2Pz + a2(E — Ea) Az AB2 + 2P2

Az1 01Cs + 2Ps Az 2Ps + W Asz 61Cs + 2P + W

Asn (71— m2) + 2P4 Az (m1—m2) + 2P4 + S2 Asz (m1—m2) +2Pa+S1

A (m—m)+2P1+S1+ Sz Tu Ci+$Ss Ti2 Ci+S1+W

Tis Ci+S1+pila T Ci+S1+W+ il T2 C2+S2

Ta1 C:—C4 Ts2 Cs + 2l Tar  (Cs—Cs) + (61Cs — 62Cp) + (L1 — L2) + |

16 HAESEIG AT ri A 6 HAE— 5 S84 T AT LUB BOST E RS i SRS A, AR 5 Ba o (0 150 Fi 1 SE B 1
B, ASCAA A E A g RSk 4% B B [ SRR BRI st (L SRS Ry “BRARY IRES R E A
EREAE A BF B E SRR AR O SRS R “AEME” RE; ZHPE - HIEERNES S
PEREAR R R BTy “AKIHAR” RAS . MIFE 6 A e Sk &b, A 4 HEBAE. 2 HAREEHE.

HHIMT 5 Eas (1, 1, 1, 0) A1 Exe (1, 1, 1, )M LLE AT ml 0, AEr EBUM 2R3 [ U A o ] 4 RS
AR ERE A TR RN S S tdnl, REAREIRGRT Aw S Tu Z BN FR. H
B Au = (m—m2) + 2Ps + S1 + Sy, BIFEHARL =TS 552ma ~,  rf [ Al 4% (BB AR N T 4% S 4% Bt 1 4
HMaR ;s Tas = (Cs — Ce) + (01Cs — 02Ce) + [(1 — p1— f2) L1 — L], BIFERLEE 5t T o B A Sk 45 T AR T-4%
GELTIBAN A . IO, A EBURFRICHIMNG . 48 XS 557 AT Bk 51 5, REEBUN E1E R4
BRI NS i ap (0 B BT AL A, [ S R LA S bk (B B R SCRRING, 25 WURh [ Al A S 4 5
[ ZR RT3 BEOTE A AR Py IO FANFE BT FIUH B 453 5 (La Je Lo)iX — e PE . BEAE A AR 1T HF
B R EARANTG . SRS SRR S, A00 VTGP AT BUHT R i W s sl A 2k
13 Ass ¥R RER A= HR LI H KRS 5238 BB REINE. B NEGER R E D L E
T @4, SREFR VISR L B2 N AR E B RO B PR A 2 1 EGE,  BiAME
SRELTT AL BA 05 AU o V2 PR A SR RS (s A e A T PO S 400 2% Lo B BT SS . X1 A >
TaAFUASE, IF H 22 BE AN, Ui o B A 4% ) 4 e 45 B R B )

HH 345 11 Es (0, 1,0, 1)1 Exg (0, 1, 1, 1) LLE A #r vl 401, AERIFERBORTE 50N, o E S RbLAS i ok
WRT Aay FH Tapo MRAEHZIAA, AKBHADIRAS Eg I FRARIRGS Eoy HOLVE, B 1 F 200 R 7 —FeiE
HLA AR 7 B AR | 5 5 T AR 453 R A1, 340 I 2% RS 301 IR 437 2K <6 RATLAL) 23 FE 40 i B2 2 BV 521
2 [E BUR BRG] TR, (5] RATLAA AR A b — [) g e o 35 B8 I T IR s, R LA B
SR G R AN E PERRAR, SETIE1S Too A FTR/N . SEAh, BURFRIINSEXT SR 5] T, i s B AN
BV 2V R I RE B ST RRER K R I Ak 2 45U, DAyl S BT ok AN 11k 4D ot
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HII7 23 B4 (0, 0, 1, )M Exz (1, 0, 1, DAJELER T IS, AEHEZE RSB 20 0 Pl B 0030, BURF 51
T ORI T e 2k O BRI F AE R IR PR A HE B . SRR SR U IR BB S IR AN
O, TTIHLHI T T SR C AR RS it E A PRI 0, AT SRR S 5 5 8 A SRt B A
THEUN KBCRIB),  DlRmis AT R A AL 2 A B i oA H AR R SE B

5. (hES

BT S B AS FR G Hh SRR o0t I 15 4 e i % DU AR AL AR R R, A STIE
Matlab_R2021b %} % 77 AL UL HEAT 07 FBLL . 297 8i(1, 1, 1, DFR P EBUREEARN S T RIEEE
IFIEFARAE D E R R F R R O e RS P E AT SR e, DUTT R AT T
PEBE AR BB SR 77, SR RGESEHL T BT B R IR, BIASGEFAE(L, 1, 1, 1)
T35 TS S RO R I 28 3 R SO 3 B I RE AT 0 T

51. RGHAEMKKRE

B EBURF . A8 EBUF o E SR U A E R BRG] 3 BURIE N SRR O SRR
g % 01 HE = 8 N[0.5,0.5,0.5,0.5]. f5% Liu 25 A (2020) (MR 77 30[23], A SCESEIIAE ¥ E i
N: E=50, E;=30, 1=03, a=0.5, P;=15, P,=18, P3=20, P,=30, By =100, B,=120, 1=04,
C1=10, C;=15, C3=36, C4=35, Cs=114, Cs=86, $;=16, S,=16, =03, =03, W=3.6, 6,=
0.4, 6,=05, m =200, m2=150, 1=20, L1=100, Lp=50. AHE4EREA(t), HihZER P EBUF(X)-
FRIE [ BUR () A E SRR (2) F0 A ] ol (v) e 35 45 F SRS RE SR (p), WIAIARTE 5 N RGuE L 2805 1
I 5(a) s -

B S)rT %0, TEW %M 6 MSERE T, TR R m 24l 7 (1, 1, 1, DR AR .
B BURAE RSN s A A28 A28 A TR AN W [l AR 51 5 SR gk, IR 44 t=0.25 I AR 5
AL R 1, RIEEE SO IR, BURFLEZ J7 B ) Seiilae b oA B bR 0 R iicas s,
W ITHA AR A R sk B IR, Tt = 0.22 N AaEAE y = 1; T4 (00 (R ASHA 8 PEARM G
BUIA B, SRR It OGRS /A =T w55, (A A KA z = 1 SEmsEdE, HT t=

0.3 IAEE ToR; BAREROB B MR BN AR E ARG R e, LS REARTT R S B 2 R 1
AN EVERE R, EAE R TT SRR TP A AT S R A SR BN IR ) v = 1EEE, R JAE 1= 0.06 I SEEL A
MR EIRAS o

5.2. RESHTUN RGN

5.2.1. YIREEED)

IR TG B ERHE A R A LG SR sg e, A S04 5 733%[0.2, 0.2, 0.2, 0.2] (W% 5(b))~ [0.8, 0.8, 0.8,
0.8] (1%l 5(c)) 5 ¥146 = JE[0.5, 0.5, 0.5, 0.5] (4% 5())iHATxf th o Al W &7 2 5 s R ah ot &
JEBHKRRIN[0.2,0.2,0.2, 0.2, H EEUR AN AR 18 B BUR FIBOE 51 AF M, JRHRTEIZEE KA.
ULIALE SR L BUR e i, UM B 515 1 FEE BRI S I A U 0 S M T 4 R S S5 A B RO E 2
IVER, UM R 3B 535 A BRI BURIALE] . S2 BL R R B Sf BT R, BRI Z AN BURTIE R 5]
A AR 4738 [ B8 LI 255 R K, BRI T S B AR, DB SR A . T
MG =R E RN [0.8, 0.8, 0.8, 0.8, A VAE AR taH B 1Y SL i 32 AR 7E t = 0.05 W S 1 SRmE
Fage, Hoth =7 HALEAR R AP P FIE TEAR LG, tHEREE M) T AR . B M2 5 2R yiiGE B =,
T3 45 <6 RIOTUAS) R AN 5 1 R SRR XU 7 SR 9 L, A A T A i 2 v < R R AL 2 £ G RS R (1 B
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paki L e

5.2.2. XESH P EBFFRRAIFM

G A SR AT U ST R BURF 7 P 80 By AR B 5 B oo M ARG Py S v B BURT
RTINS, AR 6(a). 51 6(b) Bl 6(c)FTas, & RGTRAHR A LLIA B ARR R
AU SR BT KU (T EE Y f1= 0.3 PEZE p1= 0.2 I, FEBUR TR SR AL B AR WA S R AR T I A
1, T AR RN, $Ee T AR S S et e, FE DS T ARIE E A R AR AT IR
x =1 FE ARG . (RIS R I BB SR IS o [ il B B AR PR RS A PR (LAl AT < R LA i 2 A8 S
{0 213 RV P 5 AT BAEAR S T 488 iy SEBLARGE i 4 U DR IS4 B B 45 B T e T 48 v 7 e AR 5
SEERFIBARN, VMG AT EAA T 208 MR, BESeE 7IIRESUR . SRR
Yozt P 7 bR A e A b O SR s AR 51 R R, (SO A3 [ [R] r B AR X e 88 48 2 L R 2
29, AR A REEAR. AREE P HIAREN T EBUF R I IAE =S H iR oI E, 2 Pi 15
T+ 30, PEBUGAE t=01153 1 x=1, UHIAARSIEHMBUFERARN S T, BEmsEIR SN R
SHApEABEFEM.

5.2.3. KRS il EBARRRI M

FEIE NS ORGSR 3258 )7, B EE E M 50 $-TF2 75, H R ATARE FE UM B ST
Pl T t =015 At = 0.2 SEHL T RS SAE AR E Sms, Wi 7()fr; R AR P2 i3 Nt
fReASE 230 ] B A8 ) T R RRA T O, sl (D). AEEBRURIG B SOV EEUGEN T 5T, MErt
& E TR REPEOY, kT HE S A TR F AR RS0 DL B hONIEERR R0 2 B2 A5 7 T SR BEAT A OG5
5,1 [ PR E B K B R BUA A AR B AR 20 B R E . BUR AT LA SR L B P )
RIEF PE T R ek OB R T IR, 24 [ 53 5 8 e e BE AR UL b S BURFBR R 20 R EL Bl 4
B2 1 0.4 3271 % 0.6, WA EARTE EBUFBINK S 5 ar SRR BUR BE— 203898, (HI o [ SRl
F RNV IE A BR AR RIS AN, AnlE] 7(c) PR . S ERER 50l B AR TE [ 2 9 R SR v B 5, T AE R Al
L ARRRIA R, R r I S Wi R s 773z Ak [ 5, [ I A3 [ 2 B it A e 46 55 1) il
kg T ER OB EIR G Sy, BRI AR TE UM B T B B R SR AR PR, HERT S R Ak
BRI, W 5] Ak Syt G R B BT 3R AU BRI B

5.2.4. KBS H P ESHIMRRIIR

TR SRR A, & E SR SRR G Rt Bl Ess, JylUJ7 3 ik b 2AR R E
SHISHBEE T B8, 20T t= 03 W SEHRRE, MG eI TS EREHRERR, EIERaai
RSB R B AN RBALIIAE R . RIASSC G W I A AR Pa B2 e R 2 (10 50 B T JXU
TR BRI LR 70 FEAR B 3 AR = 7 T 2% 0T < LA R SRR PR R 0, JE AL B A 20 ol 4 14] 8() 141 8(b)
K 8(c) . HIELERATH, =ADSHINRZEIG 58 T SRR M (e R SR i, Hpsia
AR P R S IR 2 A AR Pae 24 Pa 1 20 $27128 30, <SxERALAG A AR ARG 2 5N (1, 1, 1, 1)V AL R 52
TR EAMARIERBUT, Ft=0.15 KL T ARE, BRI R U EI . WO B, AR S AR
Xt RIS 5 (e REVE T, (BRI DTS NS08l A N T30 453 2% JRURS: A m [ BSURE PR MBS AR YK
s 7 HS 5O, PIRMEIE T T B S B SRSAR E B RIESE N, BUEE RIS R
Gl % orT t=0.5 M t= 0.4 A B ERAEHIGARE, AT ILIX PR < Al L R B Bl 7 2URE AR IR

5.25. XBSH xR EIRKEIF
& 9(a) N R IE E IR S o i 200 228 250 I (K PO 7 I ZRiE AL B A, b AE i sk 450 R 25 1 T
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WA, BANY AL G R 2 5 20 B N B AR & BURFAMNU . BORIAFE AN 2% (i 47
5 AR By AT R a7 ML SRS g, e BRI 52T A AT R S v . PO [ER 3
BERIAFERDE, o E SR A SRR 2%, PR A (SR SR T SR P %
FIREZR B R AR T, Ao @ AEBRAR AU SRS A [ SE A . BRI BN IR B AR O S RIS RRIN, Akt AT
AP BT ST RA R T A, 16 7509 TR AR BRI P AN RAS 1. 25 1 50 = 30,
A b BEAT SR AR BRI ) A TS, b A AR E BUR O HESh St R R, B T IR RIS S
R, A 9(b) . HIP 9(c)RT A, gk (BB UM RS B 2k S g, i R U PR it B A2 A2 B AR 324
FEBUR 78 7038 FIAMU AR H8 B IR RT3 R, AR5 SRBOA U IR R Mg etk . BRI A e R st AN )
S AR [ 4 2 (BB ITISAT A ORI, D9 DR b A BB A7 BEAT S R R IR 8280 70, BURF Y
B G FBONENAS RSt R HLEI . BUFMAE 2R O B 51 T b 458 B HmBIR . ARG
FERL DL IE Prax R IR S 2 MR 2R . Bedh, TS SR ap o e BRI\ (9 [ SR [X R o e 22
SRR, AR MEUA R BB R RE,  PAFRRARER G BB R A U U452 2%
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Figure 5. The impact of initial intention changes
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Figure 8. The impact on the decision-making of Chinese financial institutions
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Figure 9. The impact on the decision-making of Chinese enterprises
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6. FHILS5EI

NIRFHERN PSR % LB 0 B AR S 5 s OB BT A AR IO A R4, ASCEA IREEVE 261 T F
TR EEUN . AREEBUN A E SRR b E b DU A AR, IR A A B O B EOR )
BT T RS O 57 iR SRR A R . RGN R 1) RHIZhE RGO DS 5 1F
FaE R(L,1,1,1), RODUSSMONARI S T By, SRR il is . SO, 2) MIRERRK
SIS, AR OBR AT RIS 5 S R BE B, BERTBUR RN 51 358 X il
HUR R Al (s b 3 B AT HE B4 T o B) S 15 08 U XU 4 2 2 FELATL A S8 SR PRI 17 Bl B2 35 3 45 Al
AN R AR AR E R, (H 0 4E P ROE T, Bl 07 045 R i B UM R 8 L 5 e e RS IF A IEAH
Ko BURF I AR B RUSAE TIN50 55 2 AR Bl B8 OSSR SRR o A [T s AR SR U D £ b A0 < R Ly 2 43
KB P, 4) SREOBRTRIZEWARIRTHE AR SLER I BT I iR RIR BN /7, S BB I KU 15 2k
BEAIRHG 58 1 2R G0 B A 1) BRAR AR S8 SRMKTSEE ABTA] o 5) A AR FEAE s SEBL B AR A 8 SRR L 5+ 32710077
ERS R T EEAER

DOI: 10.12677/sd.2025.159262 141 CIERE59/°4 2


https://doi.org/10.12677/sd.2025.159262

ELIAS

LG UL RS, AT DN @ 1) TP EEUR ROINPRIE SRR B A B SR ORI &R, R
WRIFBUGAE AT R B, BORRR Lg% iR 05 SAEM, s s emiL &
%7 Z2HSOE; RO RRE, MUK EBIME RGO, ERBREORTUIA. K
B AL 2 ANVTBC AR i B, AR 51 B2 A B Rl M [24] o BRIE 2 AMA R 2t B AL R S PRt B A 1R
FIRREETE R E LR, E A HES S SR Ak (A B B A R AR T, ANOCRAR T H RS 7 AT S AR TE R
A RUBSIBE, SR RO RES SCAIRE 53R, b AN IR 1] BOAH ELERAR, AT s/ DA A1 4 2
SRR IR B25]0 2) FEARRER AR, R R B B (e i e TR E A, TS
EaR R B ACE 2 R R E S, QR AR R JE R, AR A B X L)
I, Bk, ASEEBUF MR R IE & B B E ISR AR, G ORI MBS,
Bt IR AR ORI, DIRSISMNESORARAN . 3) MABSMEMERIT. 1. R, 8k
G2 LR “ RV TR [20], UHESES Bk (0 Rl BT A R SR ML RR ST SE R BRI 55 SR, SR
B (5 AR B 55 & il T HL7E FL R O REPE I [26] 0 AU MR Sy St adt vp (i B B2 30, AR AT i
B o (0 B R PP TR A 1 I KU AT R XU, 85 6 AT IR g o R H A s A5 TR BRI =), SE s B UMk
IEEAH R ARG AS S BB RSO AR, e B Ak T RAAUERIFE,  DAACHR b A A v 5 S 4 (0 $5 R BE AL
8, RAEHAER) B A R R BT O AR o 4) vl [l b S A T R S [ PR a4 B SR A 2
TR, SR EBRERAM T %S B RS, I REORAREIHRERN, AF55TY
e PR A R R . RIS IR S R E BUR . AARRIARSSIR T THIAZ I, VISR AT #h 2 T AEdR T lk
P, RSB T EXME T A . PR SR LBt AR S R« BRS0BS54 2k
DI H R SE HEEE G RN . 5) HALANS SXES A R B R R IIE, T SEi st
B BHESN E R EI ANEIB R, BEANFEREEIRME. ARSE]. ARITHAE. A
XA P A IR [27]

E&UH

AR TEAF RSP 2B FE AR QDR A SRE G IUH 5T 55 2 B REAA PR A B ik EE A v 0y e 5K
PRI MBER), EEU.
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