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Theory and control mechanism of eco-industrial parks

YUAN Zeng-Wei, Bl Jun, WANG Xi-Yuan, ZHANG Bing, HUANG Juan (Center for Environmental Management
and Policy, School of EnvironmentNanjing University, Nanjing 210093 ,China). Acta Ecologica Sinica»2004.24(11) : 2501~ 2508.

Abstract: Following the development of Industrial Ecology (IE) and the widespread promotion of Circular Economy (CE),
Eco-Industrial Parks (EIPs) have been rapidly developed throughout the world. An EIP is a district where enterprises are
organized according to industrial symbiosis and Circular Economy. It aims to optimize the integrated benefits of environment,
economics, and society in the park. However, there is a limited understanding of EIP ecosystematic structure, function and
optimized control mechanism. As a result, almost all the present EIPs are inappropriately designed as a closed loop or network
to merely recycle waste. This is especially true in China. Unfortunately, such a narrow thinking of EIPs, deeply embedded in
decision-makers’ mind. has already imposed significant impacts in the development of EIPs in China. This research tries to
raise the question and establish the theory of analyzing and optimizing EIP ecosystem. The paper analyzes the ecosystem
characteristics of EIP. It illustrates the importance of technology and knowledge in EIP ecosystem. It also demonstrates that
the conventional theory of complex ecosystem cannot explain ecosystem function in EIPs. Based upon the above analysis, the
research proposes a comprehensive ecosystem structure for EIPs. This structure is built upon the following four sub-
ecosystems: society, environment, economics, and resources. The paper then provides a theoretic curve that illustrates the
interaction among coordinating degree index, coordinating cost, and ecosystem benefits. The results show that the coordinating
cost first increases moderately while the coordinating degree increases. When the coordinating degree reaches a certain point,
the cost increases dramatically. In addition, the paper analyzes the flows of materials, energy, information, value, technology,
and knowledge from the perspective of ecosystem function. It also provides indicators and formula for calculating the flows. At
the same time, the authors provide an optimal control mechanism of ecosystem management. On the basis of green business

recruiting (GBR) and green supply chain management (GSCM), the proposed mechanism integrates point and process control
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principles of Green Supply Chain into EIP management systems. In the end. the research provides a case study of Singapore-
China Suzhou Industrial Park.
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Table 1 Comparison of energy efficiency between the Park and developed countries

Country or region The park China Germany Switzerland
Energy efficiencyt All economic sectors 185 1046 126 80
( ) (per million dollars) Industry sector 251 595 85 42
Data Sources: 2002~ 2004 ; (2002 ); World Resources 2002~ 2004; Annual
Statistics of Suzhou Industrial Park(2002)
2 1994~2003
Table 2 Value rate changes of the ecosystem between 1994 and 2003
Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Value rate 1.624 1. 099 0.423 0. 485 0. 430 0. 850 2. 406 2.922 2.419 1. 803
Data sources - ; China-Singapore Suzhou Industrial Park Chttp://www. sipac. gov. cn/)
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