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Figure 1 Product Choice Flow Chart of Consumer Agent
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Simulation of Enterprise Environmental Technology Innovation
Given the Context of Environmental Tax

ZHAO Aiwu' ,DU Jianguo' ,GUAN Hongjun’
1 School of Management, Jiangsu University, Zhenjiang 212013, China
2 School of Management Science and Engineering, Shandong University of Finance and Economics, Ji'nan 250014, China

Abstract : Enterprise environmental technology innovation is the key to solve the problem of sustainable economic development
and environmental sustainability. In order to improve both environmental performance and economical performance, environmen-
tal tax should be designed to induce enterprise environmental technology innovation,

With regard to the incentive effect of environmental tax on enterprise environmental technology innovation, scholars have made
different conclusions based on different scenarios hypothesis, research samples, analytic methods and experimental models. On
the one hand, environmental tax can stimulate enterprises to actively carry out environmental technology innovation. By the inno-
vation compensation mechanism, enterprises can improve both economic performance and environmental performance. On the
other hand, environmental tax will increase the cost of enterprises and weaken their innovation abilities. The effects of environ-
mental tax on enterprise environmental technology innovation is a dynamic, evolutionary process. It is difficult to fully understand
the influence mechanism of environmental tax on enterprise environmental technology innovation behavior by simply relying on
empirical or mathematical methods.

This research is based on computational experimental method in social science and takes into account the complex and changing
market to study the environmental technology innovation behavior. First of all, key factors and their transmission mechanism are
identified and verified. Then, individual characteristics, behaviors and rules are described as the “function” of individual and its
circumstance using mathematical methods. Further, a dynamic enterprise environmental technology innovation adoption model is
built and the corresponding computer system is employed to simulate the evolution of enterprise technology innovation given the
context of different customer choice, product competition and environmental tax scenarios. The model is employed to explore the
impacts of timing and intensity of environmental tax on enterprise environmental performance and economic benefit. The experi-
mental results show that the synergistic effects of market mechanism, enterprise competition and environmental tax can promote
enterprises to adopt environmental innovational technology when the tax rate is high enough and the alternative environmental
technology innovation reaches a certain level. This would reduce emissions yet improve economic benefits, and promote the in-
dustry to become green and sustainable. Meanwhile, the timing of the implementation of environmental tax policy plays a key role
in the evolution of an industry to environmental technology innovation. It is related to the development level of environmental in-
novational technology. On the contrary, when the environmental tax is quite low, enterprises may “buy” pollution, though this is
not the original intention of environmental tax.

This model can be used as a reference tool to test environmental tax by changing relative simulation parameters, and to observe
the evolution of enterprise environmental technology innovation behaviors and its performance.

Keywords ;: environmental technology innovation; environmental tax; computational experiment; economical performance; environ-

mental performance
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