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Abstract

To explore pathways for government-driven deep integration of productive services and advanced
manufacturing in the digital economy era, this study constructs a tripartite evolutionary game model
involving the government, productive service enterprises, and advanced manufacturing enterprises.
By defining a payoff matrix and stability conditions, it analyzes the strategic interaction mechanisms
among stakeholders and conducts numerical simulations using MATLAB. Results indicate that the
government’s willingness to participate, incentive costs, integration cost regulation, and benefit dis-
tribution coefficients significantly influence enterprises’ enthusiasm for integration. When the incre-
mental incentive cost of the government is lower than the social benefits and the integration benefits
for enterprises exceed their costs, the system tends toward an ideal equilibrium of (positive incen-
tives, active participation, active participation). Conversely, it is prone to fall into a low-level equilib-
rium. Based on these findings, it is proposed that the government should dynamically optimize poli-
cies, reasonably control incentive costs, reduce integration costs for enterprises, improve the benefit
distribution mechanism, and strengthen digital technology empowerment. These measures will en-
hance the willingness of all parties to participate, promote the deep integration of the two sectors, and
facilitate industrial transformation, upgrading, and high-quality development.
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Figure |. Tripartite relationship diagram
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Table 1. The payoff matrix of the tripartite evolutionary game model
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Figure 2. Government strategy evolution diagram
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Figure 3. Evolution of strategies for productive service enterprises
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Figure 4. Evolution of advanced manufacturing enterprise strategies
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Figure 5. Impact of simultaneous changes in active participation willingness (X, y, z)
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Figure 6. The impact of participation intention (x) on evolutionary results
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Figure 8. The impact of government incentive cost increase coefficient on evolution
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Figure 10. The impact of changes in the government’s income distribution coefficient on evolution
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