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Abstract: The Beijing-Tianjin-Hebei region is the first region in China to conduct collaborative pollution management. It has been
exploring and developing policies and various measures for collaborative regional pollution management. In order to investigate the effects
of different emission reduction policies on pollution management in the Beijing-Tianjin-Hebei region, a system dynamics model of the
Beijing-Tianjin-Hebei region has been constructed. The system dynamics model consists of six sub-systems: economy subsystem, energy
subsystem, population subsystem, environment subsystem, technology subsystem, and policy subsystem. The model takes into account the
environmental impact of wastewater, waste gas, solid waste, and carbon dioxide. Four policy scenarios are considered in the model
according to different pollution reduction and carbon reduction objectives. The effects of both single policy and combined policies on
pollution reduction and carbon reduction in the Beijing-Tianjin-Hebei region are analyzed. The empirical results show the following
findings: (1) In terms of the overall regional governance levels, all policy scenarios except the economic growth policy show significant
governance effects. In 2030, under the industrial restructuring policy scenario, the energy restructuring policy scenario, and the
environmental protection input policy scenario, the relative environmental pollution levels will decrease by 13.789%, 0.282% and 8.852%,
respectively. (2) The evaluation indicators of each pollutant shows that the economic growth policies will promote the reduction of the

wastewater discharge and energy consumption per unit of GDP, and the industrial restructuring policies will lead to the reductions in the
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pollutants such as solid waste, waste gas and carbon dioxide. (3) Compared with the single policy scenario, the combination of policies can

further reduce the relative environmental pollution. However, as the number of the combination policies increases, no significant

synergistic effect has been observed. The management insight drawn from the results is that different emission reduction policies have

different effects on different pollutant management. Among them, industrial restructuring is still the key policy to achieve pollution

reduction and carbon reduction in the Beijing-Tianjin-Hebei region.
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Fig.1 Structure diagram of pollution reduction and carbon reduction system in the

Beijing-Tianjin-Hebei region
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Fig.2 Pollution reduction and carbon reduction model of the Beijing-Tianjin-Hebei region
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Fig.4 Results of simulation under a single policy scenario
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