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Desertification control mode based on differential game theory
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Abstract: When it is not sustainable to rely only on government investment to control desertification, it is of
practical significance to study the mode in which the government can introduce social capital to control deser-
tification. Differential game models are established to study the optimal governance input level, the optimal
trajectory of governance scale, and the revenues of the government and enterprises under the non-cooperative
and cooperative modes respectively. The results show that in the non-cooperative mode, the governance scale
and both parties’ revenues are the lowest when the firm bears the governance costs solely. However, the gov-
ernment can reduce tax rate to incentivize the enterprise to improve its governance input level. In addition,
the government can improve the governance scale and both parties’ revenues by sharing part of the governance
costs, and appropriately increasing tax rate can promote the governance input level of both parties. Cooperation
between the government and the enterprise is the optimal governance mode, in which the government’s tax rate
regulation will affect the optimal revenue distribution ratio of both parties. The results can provide reference
for the government to adopt different modes to introduce social capital to control desertification, and provide

theoretical support for the government’s regulatory policies.
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Fig. 1 Optimal trajectory of desertification control scale in three cases
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Fig. 3 Comparison of enterprise revenues between case 3.1 and case 3.2
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Fig. 4 Comparison of total revenue of government and enterprise in three cases
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Fig. 5 Effect of discount rate on desertification control scale in steady state
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Table 1 Equilibrium results of government and enterprises (when e = f = e1)
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