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ABSTRACT

Mineral resources are not only the material basis for the
national economy and social development, but also the fundamental
conditions for achieving sustainable development. The development
and utilization of mineral resources is closely contact to social
development and promote mutually, and make a direct impact on
socio-economic sustainability. Mineral resources cannot be utilized
sustainability in a long-term because of their nonrenewability,
scarcity, and limit. But as a developing country, it is an inevitable
trend that substantial consumption of mineral resources in
China, is going through period when the rapid development of
industrialization is supported by the massive consumption of its
mineral resources. Therefore resource constraints will become
a long-term bottleneck to our country's economic development
as the rapid population growth, industrialized country's rapid
development, resources supply and demand contradiction too
increasingly overhung. According to the estimate of the National
Development and Reform Commission for the level of protection
for the reserves of the forty-five kinds main metal and non-metallic
mineral resources of our country in early stage on the 21st century,
by 2020, there only with the exception of rare earth, which will
be reached the 100 percent level of protection, the others will be
fallen substantially. There will have different degrees of shortage
for nineteen mineral resources, and eleven of them are the basic

mineral resources for the national economy, especially oil, iron,
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aluminum, sulfur, phosphorus and other essential minerals gap
will continue to expand. In such a grim situation, it will promote
the level of industrialization construction if we can rational exploit
and utilize mineral resources with decision-making. The basic
characteristics of mineral resources in China are that there is a
fairly complete variety of minerals, but the per-capita quantity of
the resources is small, and there is an imbalance between supply
and demand for some of the resources. Especially, there are still
some contradictions and imbalance between regions with resource-
based regions, serious waste and environmental pollution still
exist in the mineral resources exploitation and utilization, and the
consumption of resources is still serious waste. In order to adapt
to the construction of resource-saving society and to break the
predicament, it is the urgent need for sustainable development of
mineral resources that how to explore the inner regularity, and how
to protect mineral resources exploitation and utilization in harmony
with the ecological environment. It is not only to be settled urgently
for the current realities of the region in our country, but also this
is to be solve one of the important issues of implementing the
scientific development concept in resource-based areas.

Based on the theories of sustainable development, systematic,
and industrial organization, the author explains the rule of the
consumption circle of mineral resources in different stages of
industrialization, discusses the development of mineral resources
in our country, analyzes the urgent situation of an innovation path
for mineral resources exploitation and utilization in the resource-
based regions, researches on the coordination meaning of regional
mineral resources exploitation and utilization, expounds the

relationships which should be coordinated. And then, the author
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try to put forward a way of using the marginal effect of entropy,
to analyze the control mechanism and to determine when and how
to control a path of mineral resources exploitation and utilization.
At last the paper take a practical analysis regarding Qinghai as an
example at last. For the results of this research has an important
theoretical and practical meaning in the fields where can promote
the rational exploitation and utilization of mineral resources in
resources-based region, and improve its the capacity of sustainable
development, research the coordination mechanism for exploitation
and utilization of mineral resources, economic development, and
environmental protection. The detailed structure of this paper is
arranged as follows:

The first chapter introduces the significance and background
of the paper, and the research object has be defined strictly in
this chapter. Then based on a retrospect about the sustainable
development of mineral resources in china and foreign countries,
this chapter analyzed the direction of the future research and the
shortage at present. It brings forward the content, the research
methods and the innovation of this paper at last.

The second chapter reviews the related theories, which include
sustainable development, systematic, industrial organization, and so
on. It tries to reveal the coordination mechanism of these theories
from different angles and to set up the theoretical foundation, by
summing up the evolution, research progress, and the basic opinion
of these theories.

In the third chapter, the paper firstly interprets the basic
law of mineral resources exploitation and utilization, indicates
its different characteristic that economic growth and consumer

demand of mineral resources in different stage. Secondly, through
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analyzes the development history and current status of mineral
resources exploitation and utilization in China, the author analyzes
the root of the problem exist in resources-based region, is that there
follow a traditional path of mineral resources development and
utilization with serious waste, leading to shortage of resources and
deterioration of ecological environment, as well as heavy dependent
on resources, and arising from the “resource advantages traps” in
the end. So it is the fundamental that there should be cafry out in an
innovation path for approach to resolving these contradictions.

The fourth chapter reveals the essential connotation, feature
and content of an innovation path among the regional mineral
resources exploitation and utilization, and indicates that an
innovation path is the fundamental approach to achieving the
coordinated development between it with ecological environmental
protection in resource-based areas. From the multidisciplinary
perspective, it is a process which has a coordinated system
structure, a dynamical and orderly development, a rationally
allocated and alternated resources coordinately. Its intention is to
change the mode of mineral resources exploitation and utilization,
whose form from disorderly to orderly, transformation from
extensive imbalance to intensive coordination, conversion from
pay more attention for resources exploitation and pay the light
of environmental protection, to persist in balanced development
and coordination between mineral resources exploitation with
environmental protection. At the same time, it also pointed out
that in the process everything should always to be in line with the
requirements of the scientific concept of development, to be taking
a new road to industrialization. Based on the evolution of different

theories, the innovation path in four ways is be proposed, including
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eco-innovation, mode innovation, industrial innovation and system
innovation.

The fifth chapter firstly points out that the coordination is an
important element for the scientific concept, only the coordinated
development of the region can be achieved sustainable development.
Then it puts forward the ideal that coordinative connotation also
means coordinative development for mineral resources exploitation
and utilization, and there established a regional system model
of mineral resources. For the system, once the system behavior
deviated from the goals of sustainable development, it should be
regulated and controlled by means of coordination. Secondly, it
proposes that system coordination is the development direction and
the stage target. If is also the conduct code, the fundamental basis
and general guideline, which for mineral resources exploitation
and utilization, and protection activities. At the establishment of
the general principles of system coordination, those should be
coordinated the relationship among it are mainly include ecological
coordination, benefit coordination, industry coordination and inter-
generational coordination problem. For there have the weak links,
difficult issues and key factors, which should be the coordinated the
system both inside or outside in regional mineral resources system,
and should also be focus on coordination. Based on the control
objectives, it should delay or reduce the entropy in the course of
evolution by the control norms and the control regulation.

Qinghai Province, which is one of the resource-richest region
in western China, is select for a case study in the sixth chapter,
this chapter make a experiment on Qinghai area in its mineral
resources exploitation and utilization, focusing on the coordination

from the system. For it has played an important position and role
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model for regional economic development in the past 50 years. The
part introduces the history review and the basic status of mineral
resources exploitation and utilization in Qinghai area, analyzes its
problem where exist the coordination problems and the evolution
problems in the progress. The author points out that Qinghai, is
still in the evolution of low-level stage, has the traditional system
characteristics. Around a system self-organization evolution
path and the regulate ideas in order to achieve the sustainable
development for mineral resources exploitation and utilization.
Qinghai should make efforts to control a path from direction of
eco-innovation, environmental innovation, industrial innovation,
technological innovation, and policy innovation.

Based on summarising the central content of this paper, the
seventh chapter outlines the main results and the problems, and
briefly puts forward the direction of the future research in this
paper.

It needs involved in wide range, rich content, and many
complex factors, when study on an innovation path and
coordination mechanism of regional mineral resources exploitation
& utilization, among which should be integrated in many theories,
such as sustainable development, complex system, industrial
organization, and innovation theory. According to those relative
theories, the scientific methods applied synthetically in the
research, include the combining normative and empirical analysis,
the systems analysis and evolution analysis, the qualitative and
quantitative analysis. Then it applied synthetically research on
the basis of a great amount of field survey. Summary of the full
dissertation, the innovation reflects in the following mainly:

Firstly, the essential connotation and the content of an
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innovation path among regional mineral resources exploitation
and utilization is revealed, the author presents that an innovation
path is the fundamental approach to achieving the coordinated
development of mineral resources exploitation and ecological
environmental protection in resource-based areas. And there
has proposed an innovation path in four ways, including eco-
innovation, mode innovation, industrial innovation and system
innovation, which may provide a new idea for the practice and the
exploration of sustainable development.

Secondly, in the part the system coordination concept and the
system evolution concept are to be presented for the sustainable
development of regional mineral resources exploitation and
utilization. By using the ideal of system theory, a regional system
model of mineral resources is established, form which reveals the
coordinative connotation for mineral resources exploitation and
utilization, and finds the mutual relations in an inner system. Those
should be coordinated among mineral resources exploitation and
utilization, are the weak links, difficult issues and key factors,
which should be the coordinated both inside or outside the system,
and it also should be focus on coordination of these issues, include
ecological coordination, the relationship benefit coordination,
industry coordination and inter-generational coordination.

Thirdly, the paper explained the control entropy and negative
entropy for regional mineral resources system based on system
entropy theory, the magrginal utility of the entropy and negative
entropy is proposed, by which can provide a way how and when
to choose a path. It can also provide a new research idea and
method for study a innovation path and the orderly evolution path

for regional mineral resources exploitation and utilization. It is an
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attempt from theory to methods to study, and it will have a positive
role of guidance and reference in the future research when meet the
similar questions.

At the end of the dissertation, the main results, and the
problems necessary for more explored are summarized. Because it
involved in many complex factors, coupled with data limitations,
as well as the limitation of the author’s professional knowledge,
some faults and deficiencies are inevitable, so any suggestion and

valuable advice is welcomed from experts.
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