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Relationship between Economic Development Level
and Environmental Quality in Qinghai Province
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Abstract Environmental and economic data in the years 1986 —2006 in Qinghai Province of China are selected. Based on Environmental Kuznets
Curve (EKC) theory, models of per capita GDP and four environmental indices are established by SPSS software. Economic development level
and environmental quality of Qinghai Province are simulated. Research shows that relationship between economy and environment of Qinghai Prov-
ince does not completely accord with " U" -shaped Pattern of EKC. Fitting curve of the emission of industrial wastewater shows positive " U" -type,
that of waste gas shows the right half of the " U" curve, and that of SO, and solid waste shows a "U + weak inverted U" -shaped curve. Result al-
so indicates that water environment and air pollution of Qinghai Province are further deteriorated, and the SO, and solid waste emissions have
shown a weak turning point in recent years. Suggestion of improving environmental quality is put forward, as well as optimizing the economic struc-
ture, adjusting the industrial structure, increasing investment in environmental protection, developing the comprehensive value of industrial waste

actively, and raising people’s awareness of environmental protection.
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Environmental Kuznets Curve (EKC) Model is a concep-
tion put forward by Grossman et al. , environmental scientists in
the United States, at the 1990s. They point out that the pollu-
tion level of a country or a region will rise with the increase of
income until reaching a certain degree of economic develop-
ment; and then it will decrease with the income increase,
showing a " U" -type curve. After the advance of this theory,
experts and scholars all over the world have conducted empiri-
cal study on economic growth and environmental pollution from
different angles. They have obtained different conclusions ac-
cording to different fields and research objects.

During the rapid economic development, a large number of
environmental pollutants are discharged, which will restrict the
sustainable development of economy. In recent years, resear-
ches on EKC in China are mainly focused on the developed
eastern and central areas. And there are few studies on the un-
derdeveloped western China with fragile ecological environ-
ment, especially the Qinghai — Tibet Plateau with unique envi-
ronment. Wu Yu-ping et al. have obtained significant inverted
"U" curve in the research on pollution index of Beijing"" .
Zhang Xiao also has obtained inverted "U" curve with weak
EKC between per capita SO, and per capita GDP according to
the waste gas emission per capita®’. Researches on Beijing,
Tianjin, Shanghai, Hubei, Anhui, Shandong, Guandong,
Ningxia and other cities and provinces in China indicate that re-
lationship between economy and environment shows a "U +
inverted U"-shaped curve or " inverted U + U"-shaped
curve'*™%. These studies have pointed out the relationship
between the environmental condition and economic develop-
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ment in research region, having certain reference value for the
policy making and the evaluation of local environment.

Taking Qinghai Province as an example, development law
of economy and environment is discussed so as to provide ref-
erence for the harmonious development of environment and
economy in Qinghai Province, as well as for the comprehensive
evaluation of the relationship between economy and environ-
ment in Qinghai — Tibet Plateau.

1 Construction of the relation model be-
tween economic development level and en-

vironmental quality
1.1 Economy-environment condition of Qinghai Province
Qinghai Province is a typical western province located in
Qinghai — Tibet Plateau, with the transition from Qinghai — Tibet
Plateau to Loess Plateau in the eastern Qinghai Province. It is
also the intersection part of three natural regions of the north-
west arid area, the Qinghai — Tibet Plateau area and the east-
ern monsoon area with harsh natural condition and extremely
fragile ecological environment. Economic strength of Qinghai
Province is relatively weak. The per capita GDP ranks the last
but ten in China in the year 2006, showing that Qinghai is at the
middle stage of industrialization. Statistics show that GDP of
Qinghai Province has increased from 3 844 billion yuan to
64 158 billion yuan from 1986 to 2006 and per capita GDP has
risen from 916 yuan to 12 809 yuan. During this period, dis-
charge of industrial waste water has declined from 84 million
tons to 71. 68 million tons; discharge of industrial waste gas has
increased from 32. 9 billion cubic meters to 209. 9 billion cubic
meters; discharge of industrial solid waste has risen from 8 950
thousand tons to 22 490 thousand tons; and discharge of indus-
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trial SO, has increased from 38. 7 thousand tons to 121.2 thou-
sand tons. Therefore, it can be concluded that water pollution has
been somewhat alleviated, but atmospheric environment and solid
waste have shown the trend of marked deterioration.

1.2 Selection of data and index Annual discharge amounts
of industrial waste water, exhaust gas, solid waste, and SO, are
selected as the indices reflecting the environmental quality level
of Qinghai Province. Data are from the 1997 — 2007 Qinghai
Statistical Yearbook and China Statistical Yearbook.

1.3 Establishment of relation model The model used is
the econometric model of economic development and environ-
mental pollution established by a Chinese scholar Zhang Xiao
based on the empirical data of China. The equation is"

Y =B, +B. X +B, X +e, (1)
where y is the pollutants emission or per capita emission, x is
per capita GDP, B,, B, and B, are model parameters, and ¢ is
random error. Per capita GDP is taken as the X axis and the
industrial " three wastes" emission and its per capita emission

are taken as the Y axis. According to this model, fitting curve is
predicted primarily by Excel and SPSS software system. Result
shows that characteristics of inverted " U" -type EKC are insig-
nificant and the fitting result is not idea.

Based on this, we believe that there may have certain
complexity in the evolution process of economic growth and en-
vironmental pollution in Qinghai Province. And there are certain
differences between fitting curve and traditional EKC. In order
to better reflect this process and to absorb the latest research
results, the following econometric model is used”®' .

Y =By +B; X +B X +B, X +e. (2)

2 Fitting result of per capita GDP and pol-

lutants emission model

Table 1 reports the result of SPSS regression analysis ac-
cording to equation (2). And Fig. 2 -5 illustrate the regression
curves of per capita GDP and environmental quality indices.

Table 1 Simulation results of four EKC environmental indices in Qinghai Province

Model coefficient

Environmental pollution index

Constant term B B. Bs
Discharge amount of industrial waste water 8 920.231 -1.903 0.00 —6.20E-09
Discharge amount of industrial waste gas 340.971 -0.015 1.69E -005 -4.12E-10
Discharge amount of industrial SO, 6.808 -0.003 5.55E -007 -2.10E-11
Discharge amount of industrial waste solid 163.486 —0.051 4.97E -006 —-1.50E-10
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Fig. 5 Relation curve between per capita GDP and dis-
charge amount of industrial solid waste

3 Result analysis

The curve of per capita GDP and the pollutants environ-
ment index has obtained relatively idea fitting result. Fitting
goodness R between per capita GDP and discharge amount of
industrial waste water, waste gas, SO, and solid waste are
0.744,0. 987,0. 599 and 0. 756, respectively. Among them,
per capita industrial wastewater has the optimum fitting result
(R =0.987), having relatively full explanation meaning to
EKC; while fitting goodness between SO, discharge amount
and per capita GDP is only 0.599, which does not accord with
the classical theory of EKC. Relation curve between per capita
discharge of industrial waste water and per capita GDP shows a
positive " U" type, that between per capita discharge of indus-
trial waste gas and per capita GDP can be regarded as the right
part of weak "inverted U" shape, that between per capita SO,
and per capita GDP shows the left part of " U + inverted U"
shape, and that between per capita solid waste and per capita
GDP shows a weak "U + inverted U" shape. Therefore, it can
be seen that the relationship between economic development
and environmental quality of Qinghai Province does not fully
consistent with the inverted " U" -shaped curve.

Fitting result of Fig. 2 is basically in accordance with the
wastewater pretreatment of Qinghai Province. However, de-
gree of pollution has increased after the year 2004 ; and pollu-
tants emission has started to rise. Economic development mod-
el with high consumption and high input in Qinghai Province has
resulted in progressive deterioration of pollution. And Qinghai-
Tibet Plateau region having fragile eco-environment needs a
longer time to recovery. Fig. 3 and 4 show that waste gas and
SO, emission develops simultaneously with the enlargement of
urban industrial scale. Waste gas emission has reduced from
3 970 thousand tons in the year 1 989 to 3 310 thousand tons in
1992. Waste gas emission has increased sharply and SO,
emission has shown an upward trend since the year 1995,
which has certain relation with the input increase of economic
development and resource utilization. Although industrial SO,
emission in Qinghai Province has entered a transition period
theoretically in the year 2005, this does not mean SO, pollution
is already in a period of economic coordinated development.
Fig. 5 indicates that discharge amount of industrial solid waste
declines from 1986 to 2001, and then changes little from 2002
to 2006. Therefore, we can conclude that the environmental

status of Qinghai Province is not optimistic. EKC points out that
pollution degree would decline after economic development
reaching a certain level. But it is obvious that the environment
quality will not be improved, which is verified by the distinct
differences between water and atmospheric pollution. Thus,
environmental control by the government does have obtained a
noticeable impact.

4 Conclusion and suggestion

4.1 Conclusion The following conclusions can be obtained
through empirical study on Qinghai Province. Firstly, economic
development of Qinghai Province does not fully consistent with
the inverted " U" -shaped curve. As a province located in Qing-
hai-Tibet Plateau with fragile ecological environment and back-
ward economy, Qinghai Province is significantly different from
the developed regions of China. Per capita waste water shows
a "U" -shaped curve; waste gas emission is at the accelerated
increasing stage along with the growth of economy; and only
SO, and waste solid discharges have declined in recent years.
Secondly, positive environmental investment can hardly control
the level of pollution. Though EKC indicates that economic
growth will improve the environmental quality, it does not occur
automatically with the increase of income. Factors improving
the environmental quality are a series of major changes behind
economic growth, which are income level, industrial economic
structure, economic activity level and scale, environmental poli-
cy, technological level, environmental protection expenditure
and environmental awareness of the public.

4.2 Suggestion

(1) Optimizing economic structure and reducing the level
of resource consumption and environmental pollution. Accord-
ing to the fragile ecological environment of Qinghai Province,
" high growth and high pollution” economic development model
has caused serious damage to the ecological environment in
Qinghai Province. Therefore, we should readjust the industrial
structure, develop high-tech industries and tertiary industry re-
presented by service industry, offer policy support for cycle in-
dustry, clean production enterprise and environment-friendly
product, punish the environmental unfriendly products by re-
ducing subsidies and improving taxes, stop introducing " high
pollution and high energy" enterprises, enhance clean produc-
tion of enterprises, promote the output and sale of environ-
ment-friendly product, reduce the pollution emissions by con-
trolling contamination source, and seek the maximum benefit of
economy-environment.

(2) Further adjusting the industrial structure and promoting
the economic transformation from extensive type to intensive
and environment-friendly type. Under the guidance of scientific
development concept, we should make suitable development
strategies, actively develop industry for the development of
Qinghai — Tibet Plateau region, and improve resource utiliza-
tion. Meanwhile, we should implement green economic plan,
enhance clean energy and clean production, and actively pro-
mote the construction of ecological province.

(3) Increasing investment in environmental protection and
speeding up the improvement of environmental quality. During
the " Tenth Five-Year Plan" , Qinghai Province has begun to fo-
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cus on the control of atmospheric environment, has invested
nearly seventy percent funds in the pollution control of sulfur di-
oxide control areas in Xining, Haidong and Golmud, and has
set up Sewage Treatment Plants in Xining and other areas. In
the year 2006, wastewater discharging rate of China reaches
90.7%, but that of Qinghai Province is only 49% , indicating
that water pollution is hard to be alleviated, though treatment
rate of pollutant is enhanced. Therefore, when increasing in-
vestment, government should actively introduce policies to en-
courage various economic components in Qinghai Province and
the social funds of other provinces in order to invest in environ-
mental protection project and industry.

(4) Actively developing the comprehensive value of indus-
trial three wastes. At present, under the irrational economic
structure and the lack of pollution control capital, there is broad
prospect for the development of industrial three wastes. Waste
residue, waste water (liquid), waste gas and waste heat
should be recovered and rationally used during the production
process of enterprises. Recycle of waste materials during the
process of social production and consumption can greatly pro-
mote the utilization rate of resource. Solid waste has reached
1 515 410 thousand tons in the year 2006. Among them, com-
prehensive utilization amount is 926 010 thousand tons and the
utilization rate is 60.2%. Output value of comprehensive utiliza-
tion of three wastes is 102.7 billion yuan. Solid waste utilization
of Qinghai Province is only 30.0% and the output value of com-
prehensive utilization of three wastes is 103 692 thousand
yuan'™'. Therefore, improving utilization rate of industrial three
wastes and realizing resource reuse is the only way to develop
circular economy of Qinghai Province.

(5) Raising people’s awareness of environmental protection.
Environmental degradation has cumulative and amplifying im-
pacts. We should not follow the old road of " treatment after pollu-
tion" due to the limited self-purification capacity of environment
and the increasing input demand after being polluted. In other
words, there is an environment " load threshold". And not all the
environment pollution has the possibility to be improved.

5 Conclusion
During the process of western development, increase of

economic scale and growth of pollutants will inevitably affect the
environment of Qinghai Province, located in Qinghai — Tibet
Plateau and having fragile ecological environment. How to bal-
ance the relationship between economic construction and eco-
logical and environmental protection so as to realize the win-win
situation is an issue that decision-makers should re-examine.
Restricted by the short time period (from 1986 to 2006 ) and
limited environmental quality indices, this research can not
comphrehensively reflect the relationship between economic de-
velopment level and environmental quality, which brings certain
limitation to the analysis and evaluation.
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