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Abstract: The environment in the alpine and fragile ecological zone is sensitive and vulnerable, and improper disposal of

domestic waste can easily aggravate the risk of ecosystem degradation. It is of great significance to reveal the multi-agent
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interaction mechanism and policy incentive effect of centralized domestic waste disposal among farmers and herdsmen in the
zone for implementing domestic waste management, reducing ecological risk and improving living quality. Based on the case
of the northern Xizang pastoral area, this paper, taking into account the realistic constraints of the alpine and fragile
agricultural and pastoral areas, such as the cold climate, the scattered settlement of farmers and herdsmen, and the weak
local fiscal strength, comprehensively considers the incentive measures of the village and town grassroots governments and
the cost-benefit of farmers and herdsmen, and constructs a two-party evolutionary game model of the village and town
grassroots governments and farmers and herdsmen participating in it, and examines the incentive effect of different policy
measures and the interaction game mechanism of stakeholders through numerical simulation. The results show that; (DThe
participation of farmers and herdsmen is the key to improve the efficiency of centralized domestic waste disposal in the alpine
and fragile ecological zone. The reward and punishment measures of the village and town grassroots governments can
significantly motivate farmers and herdsmen to participate in centralized domestic waste disposal, and the constraint effect of
punishment is more significant. @ The propaganda and facility construction measures of the village and town grassroots
governments can significantly promote farmers and herdsmen to participate in centralized domestic waste disposal. The
sensitivity of facility configuration to farmers and herdsmen’s participation behavior is significantly higher than that of
propaganda and education. Improving facility construction is the key measure to promote centralized domestic waste disposal.
@ In the future, it is necessary to optimize the centralized domestic waste disposal system for farmers and herdsmen in the
alpine and fragile ecological zone, based on the cold climate, the scattered settlement of herdsmen and the pollution
characteristics of the alpine and fragile ecological zone, optimize the planning, construction and operation management of
centralized domestic waste disposal facilities, strengthen the inspection, evaluation and administrative management of village
and town grassroots governments’ participation in governance, and improve the incentive and constraint mechanism of
farmers and herdsmen’s participation in governance. This paper relatively systematically reveals the collaborative mechanism
of centralized domestic waste disposal in villages and towns, which also has reference significance for the research and

policy formulation of environmental governance problems in other regions.

Key Words: domestic waste; alpine ecologically fragile areas; farmers and herdsmen; village and township grassroots

governments; policy simulation; evolutionary game
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Fig.1 The location of pastoral areas in northern Xizang and the mode of centralized treatment of domestic waste by farmers and herdsmen
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Table 1 Parameters of the evolutionary game model for village and township grassroots governments and farmers and herdsmen
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Table 2 Payment matrix

AR FFSEZBUR Village and township grassroots governments
Farmers and herdsmen Wi4% (%) Supervision (x) KW (1-x) Non-supervision ( 1-x)
%5 (y) Participation (y) R,~d (1+s) C,-R, 0

=(1-d) C,+(1+s) R,+R, -C,+ R,
2L (1-y) Non—participation (1-y) -P,~d (1+s) C,+P, -P,

~(1+s) L,-P, - L,
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Table 3 Values of a,,, a,,, a,; and a,, at local equilibrium points

JRy BB YA " . . .
Local equilibrium point 1 12 21 2
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ta AR HIA S 5 R | BROHOR A 06 573 Hh A B 48 JE R B PR A 1 A
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Table 4 Analysis of the asymptotic stability of local equilibrium points (1,1)

i %F(1) Condition (1) %1(2) Condition (2)

Equilibrium point tr] det] FasE M Stability ] det] FaEME Stability
(0,0) - + ESS AiE - LS
(0,1) + + AFaE + + AFRE A
(1,0) + + AFE R AN E - 5
(1,1) - + ESS - + ESS
87 %14 (3) Condition (3) %A% (4) Condition (4)

Equilibrium point ] det] FaE I Stability tr] det] FaE I Stability
(0,0) ANHf e - B + + ARRSE 1
(0,1) ANHfsE - e e - L/dy
(1,0) + + AFE M AW - L3
(1,1) - + ESS - + ESS

] FERT FLER RS T f930F The trace of the Jacobian matrix Jidet) HERT FLAEFE J BU4T% 3K The determinant of the Jacobian matrix J
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Table 5 Simulation parameter Settings

e KIF(1)  KIEQ) KRG KR4 | B REF(L) KEEQ) EIEG) KR4
Parameters  Condition (1) Condition (2) Condition (3) Condition (4)| Parameters Condition (1) Condition (2) Condition (3) Condition (4)
R, 3 4 3 3 R, 1 1 1

P, 1 1 1 1 R, 1 1 1

c, 2 2 2 1 L, 1 1 1

d 0.5 0.5 0.5 0.5 P, 1 2 1

s 0.5 0.5 0.5 0.5 x 0.6 0.6 0.6

C, 4 4 1 1 y 0.5 0.5 0.5

3.2 U

3.21

R EEFES 5 R

Probability of farmers and herdsmen participation

1.0
041 0.4
02r 02t
NELD) . . . RELC) . . .
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0 75 BURE 5% M P AR

Probability of local governments regulation
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Fig.2 Stability of system evolution under multiple scenarios
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Fig.3 Effects of central government rewards and punishments on system evolution
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Fig.4 Influence of village and township grassroots government incentives and punishments on system evolution
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Fig.5 Effects of publicity and facility construction measures on system evolution
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Fig.6 A synergistic model for the centralized treatment of farmers’ and herdsmen’ domestic waste
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