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A Study on Vulnerability and Influence Mechanism of Network for Municipal Waste Resource Utilization
ZHANG Qi-chun', XI Yong-qin'
(1. School of Economics & Management, Fuzhou University, Fuzhou, Fujian, 350116, China;
2. School of Transport & Communications, Fujian University of Technology, Fuzhou, Fujian, 350118, China)

Abstract:In recent years,with the acceleration development of “urban mines” ,the resource utilization of mu-
nicipal waste has been gradually to large-scale, agglomeration and networking development. There has formed a
number of industrial networks with a certain scale and technology based on the national urban mining pilot bases in
China. However, the normal production and business activities of network subjects are suffering interference by the
uncertain environment and immature internal condition in recent years, resulting in many cooperative relationship
rupture , which makes strong blows on the upstream, mid-stream and downstream industrial chain. As a result, the
network performance decreases drastically. The networks for municipal waste resource utilization are all facing risk
of collapse,which reveal considerate vulnerability. Therefore, it is very important to explore vulnerability influencing
factors and seek targeted governance strategies.

Along with the continuous development of vulnerability theory and its practice,it’s a new research perspective
and direction for municipal waste resource utilization. Based on the complex system and its vulnerability theory, this
paper carries out vulnerability measurement and its influence mechanism research on the network for municipal
waste resource utilization. Combing through the relevant literature , this paper extracts 24 vulnerability factors from
the links of supply, recycling, resource utilization and marketization, and attributed them to sensitivity , adaptability
and resilience respectively ,which reflect the connotation of vulnerability. In order to full consider the interrelation,
influence direction and force between the vulnerability influence factors set and the factors, this paper integrates DE-
MATEL,ISM and ANP together to build a integration method, which makes up for their respective shortcomings. it
provides an integrated framework and practical tool for identification and evaluation of the vulnerability influence
factors. Then , through questionnaire survey to the experts in this field , this paper uses the experts’ data to carry out
empirical research. The factors’ interactive relationship and their effect intensity to vulnerability are parsed out by
applying DEMATEL-ISM-ANP integrated method. After that,this paper uses the synthetic index method to carry out
vulnerability assessment,identify the key factors and analyze their influence mechanism.

According to theoretical and empirical research above,this paper draws some conclusions. Firstly,the vulnera-
bility factors have an obvious hierarchical and network structure ,which can be divided into four types:driving fac-
tors , interactive factors ,random factors and independent factors. The hybrid weights rank in the top six are mismatch
between waste supply and demand , poor resourcing efficiency, ineffective recycling policies, limited recycling knowl-
edge of consumers,small scale of investment and financing and low level of industrial agglomeration. Secondly , the
vulnerability index of network for municipal wastes resource utilization is 3. 351, which is in medium to high lev-
el. The sensitivity , inadequate adaptability and insufficient resilience are all in medium and high level too. Thirdly,
Mismatch of waste supply and demand is the key factor to affect the system’s sensitivity , poor resourcing efficiency
and non-standard recycling behavior reduces the system’s adaptive capacity ,limited recycling knowledge of consum-
ers, ineffective recycling policies and small scale of investment and financing are the main reasons for week resili-
ence. Among them , mismatch of waste supply and demand, limited recycling knowledge of consumers are random
factors, so it is necessary to further explore the causes of their changes. Lastly,in order to weaken vulnerability im-
pact, this paper put forward some countermeasures to solve the six key problems above.

Key Words ; municipal waste ; resource utilization ; vulnerability; DEMATEL-ISM-ANP integrated method ; in-
fluence mechanism

(DR F 1)
183



