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Table 1 Shapley revenue of stakeholder 1 (government) from the bauxite development in central China “z7>
S, f E R RR A LRI I T A T4 1 1U2 1U3 1U2U3
v(S) #HT IS 9.075 31575 14.675 41.015
V(S - {1)) K TAE PRI T LR Ik 0 22.500 1.600 27.940
v(S,) - (S, - {1) s s LUSLDNECer 9.075 9.075 13.075 13.075
[S,] K TR TR 1 2 2 3
w(S.)) LG 0.330 0.170 0.170 0.330
w(S,D[vV(S.) - (S, - {1})] FIE R4 TR L Ll 3.030 1.510 2.180 4.360
F2 PEEBLHFEPFIEEHEXE 25 ) H Shapley Y18
Table 2 Shapley revenue of stakeholder 2 (company) from the bauxite development in central China “z>
S, 5 R 25 R 2 V(B P T4 2 1U2 2U3 1UJ2U3
v(S;) HTHEIES 22.500 31.575 27.940 41.015
Vs, -{2}) TR R T 25 Hgs 0 9.075 1.600 14,675
v(S,) - V(S, - {2}) KFAEdUR A 2 1S 22.500 22.500 26.340 26.340
[S.] HFEPRITEAEL 1 2 2 3
w(lS,)) R 0.330 0.170 0.170 0.330
w(S,D[v(S.) - (S, - {2))] FIER G AT R 2 ilias 7.500 3.750 4.390 8.780
FT3 HEEBELIH FAPFIZEHEXE I RO AY Shapley i E
Table 3 Shapley Revenue of Stakeholder 3 (Residents) from the Bauxite Development in Central China "z
S, AL RS ANSE 3 IR R I A T4 3 1U3 2U3 1y2U3
v(Sy) SR e 1.600 14.675 27.940 41.015
v(S;-1{3}) K& TAE PRI T 3R R 0 9.075 22,500 31575
V(S5) - v(S, - {3) T4 R A A 3 s 1.600 5.600 5.440 9.440
IS TP 1 2 2 3
w(S;) W 0.330 0.170 0.170 0.330
w(SsD[V(S;) ~ (S, - {3})] X ARG 45 THE R R A 3 s 0530 0.930 0.910 3.150
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Table 4 Modification of shapley value in distribution of bauxite

in central china Uz
B W R
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Reasonable revenue distribution mechanism of mineral
resource development based on modified shapley values

ZHANG Yanfang

(Institute of Industrial Economics, Chinese Academy of Social Sciences, Beijing 100836, China)

Abstract: The development and utilization of mineral resources have promoted economic
development in China and caused tremendous damage to the ecological environment. The issue of
ecological compensation should be considered in the construction of revenue distribution
mechanisms during mineral resource development. It analyzed stakeholders’ game behavior during
mineral resource development through case studies and applied the classic model of cooperative
game - Shapley value on revenues distribution of mineral resources development. By introducing
an ecological compensation factor, the Shapley values are modified and optimized. According to
the Shapley value, the revenues of the three stakeholders (government, company and local
residents) have increased. The ecological compensation factor was introduced to modify the
Shapley value, after that the revenues of the government and the company declined slightly while
the income of local residents improved significantly, reflecting the fact that residents in the bauxite
development who are facing geological disasters, environmental pollution, revenue reduction and
other threats deserve greater compensation. The introduction of an ecological compensation factor
to optimize revenue distribution during mineral resource development is not only in line with the
principle of ‘he who makes investment gets benefit’, but also ‘the polluter pays and the
beneficiary compensates’. The equilibrium solution is also an acceptable outcome for all
stakeholders involved in bauxite development. The Shapley value method has strong practical
significance for the establishment of a more reasonable mechanism of allocating revenue from
mineral resources development, achieving the best social and economic benefits and minimizing
impacts on the ecological environment.

Key words: mineral resource; revenue distribution; shapley value; ecological compensation factor
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