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Abstract: Traditional opinion considers that natural resources play an important positive role in economic development, while resource
curse theory holds that natural resources usually obstruct economic increase. This debate needs further exploration. In most of empirical
studies on resource curse theory, the economic development of an area is mainly evaluated by the Gross Domestic Product (GDP),
however, the social and cultural contents of economic development are seldom considered. Thus, the Human Developing Index (HDI)
was chosen to describe the comprehensive developing situation of an area in our study. Based on the panel data from the year of 2000 to
2011, the relationship between Human Developing Index and resource exploitation degree (RED) of 30 provinces in China (Tibet, Tai-
wan, Hong Kong and Macao were not included because of the restriction of data acquisition) was investigated by correlation coefficient
analysis and regression analysis. We found that resource curse did exist over the entire country and its effect on 30 provinces were not
exactly the same. According to the effects of resource curse, these provinces could be classified into four types: no resource curse prov-
inces, slight resource curse provinces, severe resource curse provinces, and extreme resource curse provinces. Testing from two short
time periods 2000-2005, and 2006-2011, the resource curse effect was not prominent. However, testing from the entire period of
2000-2011, the effect was obvious among each province.

Keywords: natural resources; Human Developing Index (HDI) resource curse; resource exploitation degree (RED) panel data

Citation: Huang Yue, Fang Yangang, Zhang Ye, Liu Jisheng, 2014. A study of resource curse effect of Chinese provinces based on
human developing index. Chinese Geographical Science, 24(6): 732—739. doi: 10.1007/s11769-014-0727-9

1 Introduction

In traditional economic growth pattern, resource abun-
dance has a positive effect on the economic develop-
ment. The resource abundance of coal, oil and gas led to
the prosperities of the countries with plenty of these re-
sources (Cao et al., 2014). However, since the second
half of the 20th century, some resource-poor countries,
such as Japan and Singapore, have been experiencing a
very quick economic development in the world, and
some other countries full of natural resources (most lo-
cated in South Africa and Middle-east area) developed
slowly (Zhang, 1997). This phenomenon is known as
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'resource curse effect’ (Auty, 1994), refers to paradox
that countries with an abundance of natural resources
tend to have less economic growth and worse develop-
ment outcomes than countries with fewer resources (Xu,
1996).

The resource curse effect has been validated in recent
years by many empirical studies (Gylfason et al., 1999;
Rodriguez and Sachs, 1999; Papyrakis and Gerlagh,
2004) using different models, among which the S-W
model was the most influential one (Sachs and Warner,
2001), although it was blamed to contain too small sam-
ples by later researchers. To resolve the problem of
small samples, nonparametric test was introduced (Stijns,
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2006) and the curse effect still worked in this new
model. The possible explanations of this effect include:
1) transmission mechanism, such as the 'Dutch disease’
caused by manufactory shrinking (Perkins and Gillis,
1996; Yang et al., 2010); 2) decline of scientific research
and education level (Murphy et al., 1991); and 3) the
corruption caused by the weakening of a system (Rob-
inson et al., 2006; Wilson, 2013). However, some re-
searchers pointed out that the poor economic perform-
ances are mainly caused by resource-plundered interna-
tional political system (Lear, 2005) and thus the re-
source curse effect needs to be tested by different re-
gions in a particular country having the same political
purpose (national welfare) and system but different de-
velopment levels and resource abundances (Alxeev and
Cornad, 2009).

Our study aimed to investigate the resource curse ef-
fect in China from provincial level. Previous studies
showed that there was a resource curse effect in China.
However, the resource abundances were mainly meas-
ured by two indices, the proportion of fixed investment
of the mining industry in total fixed investment and the
proportion of employee revenue of mining industry in
the total employee revenue (Hu and Xiao, 2007) which
might cause two shortcomings: 1) the strong relation-
ship between the resource abundance and Gross Domes-
tic Product (GDP) could influence the accuracy of the
result (Zhang and Tian, 2010); and 2) other non-
economic factors, such as the level of social and cul-
tural development were not considered. Compare to
pure economic index GDP, Human Developing Index
(HDJ) includes three aspects, the economic developing
level, the educational level, and the quality of life, and
thus was chosen as the indicator of development in our
study.

2 Materials and Methods

2.1 Study area and data source

The total of 30 provinces, municipalities, and autono-
mous regions of China were chosen as the study area
(Tibet, Taiwan, Hong Kong and Macao were not in-
cluded because of the restriction of data acquisition).
Six types of data from each province were collected:
including life expectancy, adult literacy, comprehensive
gross enrolment rate, GDP per capita, number of em-
ployees of the mining industry, and the total number of

employees of each province from 2000 to 2011. Life
expectancy, adult literacy, comprehensive gross enrol-
ment rate and GDP per capita are four sub-indices of
HDI. The number of employees in the mining industry
and the total number of employees were chosen to cal-
culate resource exploitation degree (RED) because they
are independent of GDP and the ratio of the two indices
reflects the development level of resource exploitation
industry. All data sources were searched from the China
Statistical Yearbook (National Bureau of Statistics of
China, 2001-2012).

2.2 Methods

2.2.1 Human Developing Index

HDI was first introduced by the United Nations Devel-
opment Programme (UNPD) in Human Development
Report 1990 to measure the social and economic devel-
opment level of member states of the United Nations
(Lu, 2012). This index contains three aspects: health
index (reflected by life expectancy), educational index
(adult literacy rate accounting for 1/3 of the weight and
comprehensive gross enrollment rate accounting for 2/3
of the weight) and the index of the quality of life (re-
flected by GDP per capita) (Herrero et al., 2012). Each
sub-index is calculated by Equation 1. HDI is the arith-
metical mean of 3 sub-indexes (Equation (2)). The av-
erage growth rate of HDI of each province over a period
is calculated by Equation 3.
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where S; represents the value of sub-index i#; S; is
sub-index of life expectancy; S, is sub-index of adult
literacy rate; S; is sub-index of comprehensive gross
enrollment rate; S;is sub-index of GDP per capita; Sia
is the actual sub-index i; Simin is the minimum sub-index
i; Simax 1S the maximum sub-index i; HDIy 11 is the av-
erage growth rate of HDI from 2000 to 2011; HDI}; is
the HDI of year 2011; HDIy is the HDI of year
2000.The minimum and maximum values are deter-
mined by UNDP (Table 1). HDI ranges from 0 to 1. A
high HDI implies good development.
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Table 1 Maximum and minimum value of each sub-index
Sub-index Maximum value Minimum value

Life expectancy (year) 85 25

Adult literacy rate (%) 100 0

Comprehensive gross enrolment rate (%) 100 0

GDP per capita (USD) 40000 100

2.2.2 Calculation of resource exploitation degree
Rich resources do not influence the economic, social
and cultural development unless they are explored and
sold in the market. Thus, a more accurate index, RED
was used in our study to evaluate the abundance of a
resource. From the RED equation, the proportion of
employees of the mining industry reflects the exploita-
tion degree (Wang, 2011).

Mining; ,

RED x100% 4)

bt Employment,
where RED; , is the resource exploitation degree of
province i in year t; Mining; , is the number of employ-
ees in the mining industry of province i in year ¢; Em-
ployment; , is the total number of employee of province i
in year ¢.

The average RED is calculated by Equation (5).
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2.2.3 Rank correlation coefficient

The rank correlation is evaluated by rank of data instead
of the data size (Chen et al., 2008). In our study, the
rank correlation coefficient analysis on the average
value of RED and the average growth rate of HDI was
tested by using Equation 6. The range of the rank corre-
lation coefficient is: [-1, 1]. The correlation between the
RED and the HDI is negative when the correlation coef-
ficient is less than zero.

qi¢?
i=1

-1

r=1 (6)
where r is the rank correlation coefficient; d; is the rank
difference of the average value of RED and the average
growth rate of HDI of province i; n is the number of
provinces.

2.2.4 Panel data model

Panel data were used to perform the empirical analysis,

and the software Eviews 6.0 was used for the estima-
tion. The commonly used methods for calculating the
panel data included the OLS model, the fixed effect
model and the random effect model (Hu and Xiao,
2007), in which the fixed effect model was chosen for
estimation in our study because of the initial difference
among each province (Equation?7).

HDI; ,= C; +aRED; , +p;  (i=1,2, ..., N;t=1,2, ...,
T) (7
where HDI; , is the HDI of province i in year ¢; C; is the
specific constant term of province i; a is the parameter
of argument; RED; , is the RED of province i in year t;
1, 1 1s the perturbation error term of province i in year ¢.

3 Results

3.1 Preliminary test of resource curse effect
Before setting the econometric model, a preliminary
empirical investigation on the relationship between the
abundance of resources and the HDI of each province in
China was conducted.

Average RED and average growth rate of HDI of dif-
ferent provinces from 2000 to 2011 are shown in Fig.1,
the changes of RED and HDI from 2000 to 2011 using
time series analysis are shown in Table 2. In the top six
provinces having the highest growth rates of HDI, four
provinces had lower average values of RED than the
national average and they were all located in the eastern
area. Moreover; in the last five provinces having the
lowest growth rates of HDI, four of them had higher
average value of RED than the national average. This
preliminary observation illustrated a negative effect of
natural resources on social comprehensive development
level to a certain extent.

The distribution of provinces with a high RED and a
high growth rate of HDI did not overlap. The provinces
with high RED, such as Heilongjiang, Jilin, Shanxi and
Ningxia, are mainly located in northeastern and central
China. However, the provinces with high growth rate of
HDI, such as Liaoning, Tianjin, Shandong, Jiangsu, and
Zhejiang, are mainly located in the eastern coastal area
and Beijing-Tianjin Region (Fig. 1). To show the rela-
tionship between the resource exploitation degree and
the social comprehensive development level to a better
effect, a scatter plot was also drawn (Fig. 2). A negative
relationship between HDI and RED can be seen from
Fig. 2, indicating that provinces with low resource



HUANG Yue et al. A Study of Resource Curse Effect of Chinese Provinces Based on Human Developing Index 735

e T ¥ r 4
Xinjiang e 4
b ) ~Innet Mongolia

¢ Qinghai |
: . .G

Tibet

12.00 0 600 1200 km
—

0 600 1200km
—

Fig. 1 Average value of resource exploitation degree (RED) and average growth rate of Human Developing Index (HDI) from 2000 to

2011

Table 2 Average value of resource exploitation degree (RED)
and average growth rate of Human Developing Index (HDI) from
2000 to 2011

Province Average growth rate of HDI (%) Average value of RED
Tianjin 2.15 3.75
Inner Mongolia 2.07 7.99
Beijing 1.94 0.64
Shanghai 1.74 0.02
Jiangsu 1.74 2.34
Liaoning 1.74 6.24
Zhejiang 1.65 0.34
Gansu 1.64 4.82
Qinghai 1.60 3.99
Guizhou 1.60 5.07
Fujian 1.59 1.16
Ningxia 1.58 9.44
Shandong 1.51 7.43
Guangdong 1.50 0.45
Xinjiang 1.49 6.05
Hunan 1.48 3.08
Hubei 1.48 2.16
Chongqing 1.48 3.85
Yunnan 1.47 3.58
Jiangxi 1.45 3.62
Shaanxi 1.44 6.19
Jilin 1.44 6.73
Hainan 1.43 1.44
Sichuan 1.39 3.96
Anhui 1.38 8.59
Shanxi 1.38 17.93
Heilongjiang 1.36 10.88
Hebei 1.33 5.37
Henan 1.21 7.02
Guangxi 1.17 1.78
National average 1.49 4.61

exploitation degree developed faster than those with
high resource exploitation degree. The resource curse
effect was found to exist among the provinces.

3.2 Tests on spatial and temporal dimensions

3.2.1 Test on spatial dimension

The rankings of the average values of RED and the
growth rate of HDI of each province between 2000 and
2011 are represented in Table 3.

There was a negative correlation between the average
RED and the average growth rate of HDI, where the
rank correlation coefficient is negative with an » =—-0.29
(7005 = 0.306), implying that the exploitation of resource
hindered the development of the social comprehensive
development level.

The provinces could then be divided into four types
according to the relationship between the ranking of
RED and the growth rate of HDI from each province:
provinces with no resource curse (the ranking of HDI
was above that of RED), provinces with slight resource
curse area (the ranking of HDI was lower than RED by
less than 10), provinces with severe resource curse area
(the ranking of HDI was lower than RED by 11 to 20)
and provinces with extreme resource curse area (the
ranking of HDI was lower than RED by more than 20)
(Fig. 3). Liaoning and Inner Mongolia had high resource
exploitation degrees and high growth rates of HDI,
which can be regarded as a promotion effect. Shanxi,
Heilongjiang, Anhui and Henan had a much higher rank
of resource exploitation degree than that of the growth
rate of HDI, which confirmed the resource curse. On the
contrary, Tianjin, Beijing, Shanghai, Jiangsu, Zhejiang,
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Fig. 2 Scatter plot of average value of resource exploitation degree (RED) and average growth rate of Human Developing Index (HDI)

Table 3 Ranking of average value of resource exploitation degree
(RED) and average growth rate of Human Developing Index
(HDI) (2000-2011)

Ranking of average = Ranking of average

Region Province value of RED growth rate of HDI
North Beijing 27 3
Tianjin 18 1
Hebei 12 28
Shanxi 1 25
Inner Mongolia 5 2
Northeast Liaoning 9 4
Jilin 8 21
Heilongjiang 2 27
East Shanghai 30 4
Jiangsu 22 4
Zhejiang 29 7
Anhui 4 25
Fujian 26 11
Jiangxi 19 20
Shandong 6 13
South Henan 7 29
Hubei 23 16
Hunan 21 16
Guangdong 28 14
Guangxi 24 30
Hainan 25 23
Southwest Chongqing 17 16
Sichuan 16 24
Guizhou 13 10
Yunnan 20 19
Northwest Shaanxi 10 21
Gansu 14 8
Qinghai 15 9
Ningxia 3 12
Xinjiang 11 15

Fujian and Guangdong demonstrated a much lower rank
of resource exploitation degree than that of the growth
rate of HDI, which appeared to inverse of the resource
curse effect. Provinces with serious resource curse ef-
fects were mainly located in Northeast and the central
China. Although the resource curse effect was effective
in China generally, it did not influence each province
exactly the same. The resource curse effect was found to
be avoided in certain areas.

3.2.2 Test on temporal dimension

To evaluate the relationship between resource and eco-
nomic developments, some researchers proposed that
the length of time can influence the resource curse ef-
fect. Rich resources have a positive effect on economic
development in a short term but a negative effect in a
long term (Xu and Wang, 2006). To investigate the ef-
fect of time on the relationship between RED and HDI,
the duration between 2000 and 2011 was divided into
two sections: 2000 to 2005 and 2006 to 2011. Choosing
2006 as the dividing time point was based on: 1) 2006
was the first year of national 'Eleventh Five-Year Plan’,
during which the government promoted the exploitation
and utilization of various forms of energy. Many spe-
cific projects were conducted, such as a) speeding up the
exploitation of coal in the 'three west' area (Hexi corri-
dor and Dingxi Prefecture in Gansu Province and Xi-
haigu area in Hui Autonomous Region of Ningxia), oil
in the central and coastal area, and hydropower resource
in the southwestern area of China; and b) optimizing the
development of onshore hydrocarbon resources and coal
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Fig. 3 Depth of resource curse effect of Chinese provinces form 2000 to 2011

in the eastern area of China; 2) the restriction of the
price of resources was removed in 2006, which influ-
enced the exploitation of resources to some extent.

The entire 12-year data set was validated firstly. The
regression analysis of the panel data is shown in Table
4. HDI decreased by 0.11% with RED increased by 1
unit. Theoretically, the range of values of HDI is be-
tween 0 and 1. However, 1 can only be achieved in the
ideal condition where the social comprehensive devel-
opment level is in the optimum status. Thus, the HDI
change by 0.11% was significant. The exploitation of
natural resource did have a negative effect on the social
development level.

The panel data of 2000-2005 and 2006-2011 are
shown in Table 5 and Table 6 respectively. The coefti-
cients of RED of the two periods were 0.000218 and
0.000484; both of which were positive, implying that
the resource curse effect had not been established over
a short period. The resource exploitation did not hinder

Table 4 Regression result of growth rate of resource exploita-
tion degree (RED) and Human Developing Index in 2000-2011

but increased the development of the social development
level. However, the values of the probability of the two
time ranges were very large, indicating that the estima-
tion was not satisfactory and a certain error might exist.
In general, like some researchers described in the
analysis of economic development, the influence of the
time period does exist in the analysis of HDI. The effect
of resource exploitation on the social comprehensive
development level is a long-time procedure. Judging
their relationship over a short period is difficult and may
lead to an opposite result. Therefore, the resource curse
effect should not be ignored arbitrarily. A long time inves-
tigation is required to obtain a more convincing result.

Table 5 Regression result of growth rate of resource exploita-
tion degree (RED) and Human Developing Index in 2000-2005

Variable Coefficient t P
Constant 0.527317 0.002749 0.0000
RED 0.000218 0.000550 0.6927
R*=0.978982

Table 6 Regression result of the growth rate of resource exploita-
tion degree (RED) and Human Developing Index in 20062011

Variable Coefficient t V4 Variable Coefficient t p
Constant 0.557184 0.002513 0.0000 Constant 0.571861 0.005431 0.0000
RED —0.001143 0.000488 0.0197 RED 0.000484 0.001036 0.6409
R*=10.975543 R*=0.986386
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4 Discussion

In our study, HDI was chosen to investigate the resource
curse effect. The main result of our study is that the ex-
ploitation of natural resource not only obstructed the de-
velopment of the economy but also had a negative effect
on the social comprehensive development. Although the
findings that resource curse exists were in keeping with
previous studies using traditionally used GDP per capita
as the index, there were some interesting differences in
the finding. Some provinces which were considered to
have prominent resource curse effect in previous studies,
such as Qinghai and Guizhou (Yao et al., 2011), seemed
to eliminate the effect using our new evaluation system.
On the contrary, some provinces without the finding of
resource curse effect in previous studies, such as Hebei
and Jilin (Yao et al., 2011) demonstrated a serious effect
in our study. These different findings indicate that those
provinces with high educational levels and harmonious
living standards are less influenced by the resource curse
effect, even if the economic levels do not increase very
rapid, and vice versa. This indicates that the influences
brought by the resource exploitation on a certain area are
comprehensive. Results may be different when evaluat-
ing the influences from different perspectives. Previous
studies always used economic development to assess the
curse effect, but ignored the non-economic factors,
which made the conclusions too simple and unconvinc-
ing. In our study, a more comprehensive index, HDI, was
used. This new index includes not only economic devel-
opment but also the living standard and education level.
Thus, the influence of resource exploitation on social
level of different provinces was investigated from dif-
ferent angles comprehensively.

The mechanism of the curse effect is very complex,
although there have been some studies starting to focus
on the issue. Difficulty exists because the curse effect is
always determined by several factors and the main rea-
son is difficult to find. Nevertheless, from some typical
cases in our study, the preliminary mechanism can be
found and demonstrated. First, the labor and capital
elements, transferring from manufacturing and high-tech
service industries to mining industry causes the 'Dutch
disease’ effect. For example, the investment in the min-
ing industry of Shanxi province increased from 9.4 x
10° yuan (RMB) in 2003 to 1.4.6 x 10" yuan in 2011,
and the proportion in the total investment grew up from

9.4% to 20.9%. While the proportion of the manufac-
tory industry decreased from 34.1% to 20.0%. The
manufactory industry stagnation makes the economic
development lack of motivation. Second, the resources-
dominated industrial structure restricts the human re-
sources and technology developments. In an area full of
natural resources, there is more demand of the cheap
labor with low-tech instead of high-tech talents. As a
result, the human capital becomes difficult to accumu-
late due to the ignorance of the education development.
In another typical province Anhui, the proportion of
employees in scientific research and poly-technical ser-
vices industries decreased from 2.6% in 2000 to 2.2%
in 2011. Third, the exploitation of natural resources is
always accompanied by environmental pollution and
casualty accidents because of the technical limitations,
which would have a negative impact on the living con-
ditions and resident health. Finally, some rich people
shifted their money to those areas with better environ-
ment and social comprehensive development level. The
loan-to-deposit ratio of Shanxi Province was high up to
1: 0.4 in 2009, indicating that more than half of the
capital transferred to other regions. It can be inferred
how the resource utilization influences the comprehen-
sive development level from the above cases.

There were two provinces exhibited both high value
of RED and growth rate of HDI, Liaoning and Inner
Mongolia (Table 3). It seems that there was an
anti-resource-curse effect in these two provinces.
Tracking the development of the two provinces may
provide useful information and help the other prov-
inces. Taking Inner Mongolia as an example, Qi and Fu
(2012) summarized a sustainable development pattern
called 'Inner Mongolia Mode'. Inner Mongolia used
three methods to keep the social development healthy
by using this mode: 1) upgrading the industrial struc-
ture; 2) integrating the resources and improving the
level of resource utilization; and 3) controlling the en-
vironment pollution. Although the time of starting eco-
nomic growth was late beginning from early 21st cen-
tury, the speed of industrialization of Inner Mongolia is
faster than most other provinces. However, the point
that is worthy attention is that the 'Inner Mongolia
Mode' is a time-dependent mode in which the resource
exploitation, environment and social development are
all in a primary stage. If any factor changes, the devel-
opment mode might be adjusted accordingly.
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5 Conclusions

In our study, the HDI instead of the previously used
GDP per capita was chosen in the investigation of the
resource curse effect. We found that the exploitation of
natural resource not only obstructed the development of
the economy but also had a negative effect on the social
comprehensive development level. From the spatial
dimension, the resource curse effect existed in China.
The exploitation degree of natural resources has a nega-
tive effect on the social comprehensive development
level in general even though the curse effects on 30
provinces were not exactly the same. Although the ex-
ploitation of natural resources can make some eco-
nomic achievements in certain areas, the resource curse
effect still exists as long as this achievement comes
with the sacrifice of cultural, social and even environ-
mental development. From the temporal dimension, the
resource curse effect also valid during entire period
between 2000 and 2011. However, the effect disap-
peared when the time duration was divided into two
short periods, 20002005 and 2006-2011. This means
time is a very important factor in the evaluation of
curse effect. Even in a short time the social comprehen-
sive development level is improved by resource exploi-
tation, the curse effect should not be neglected in the
long term.

References

Alxeev A, Cornad R, 2009. The elusive curse of oil. The Review
of Economics and Statistics, 91(3): 586-598. doi: 10.1162/
rest.91.3.586

Auty R M, 1994. Industry policy reform in six large newly in-
dustrializing countries: The resource curse thesis. World
Development, 22: 11-26. doi: 10.1016/0305-750X(94)90165-1

Cao Shixiong, Li Shurong, Ma Hua et al., 2014. Escaping the
resource curse in China. AMBIO, 42(7): 217-228. doi:
10.1007/s13280-014-0540-9

Chen Shengku, Xu Zengrang, Shen Lei, 2008. Spatial-temporal
process and driving force of interprovincial coal flowing in
China. Acta Geographica Sinica, 63(6): 603—612. (in Chinese)

Gylfason T, Herbertsson T, Zoega G, 1999. A mixed blessing:
Natural resources and economic growth. Macroeconomic
Dynamics, 3: 204-225. doi: 10.4337/9781848442818.00075

Herrero, Carmen, Ricardo Martinnez, 2012. A newer human de-
velopment index. Journal of Human Development and Capa-
bilities, 13(2): 247-268. doi: 10.1080/19452829.2011.645027

Hu Yuancheng, Xiao Deyong, 2007. The threshold of economic
growth and the natural resource curse. Management World, 4:

15-23. (in Chinese)

Lear S, 2005. Resource concerns for territorial conflict. Geo-
Journal, 64(4): 297-306. doi: 10.1007/s10708-005-5808-y
Lu Kanggiang, 2012. Component equilibrium: An improved
composite method and its empirical test for HDI. Statistical

Research, 29(10): 45-51. (in Chinese)

Murphy K, Schleifer A, Vishny R, 1991. The allocation of talent:
Implications for growth. Quarterly Journal of Economics,
106 (2): 503-530. doi: 10.2307/2937945

National Bureau of Statistics of China, 2001-2012. China Statis-
tical Yearbook. Beijing: China Statistics Press. (in Chinese)

Papyrakis E, Gerlagh R, 2004. The resource curse hypothesis and
its transmission channels. Journal of Comparative Econom-
ics, 32(1): 181-193. doi: 10.1016/j.jce.2003.11.002

Perkins D H, Gillis M, 1996. Economics of Development. New
York: W.W. Norton, 450-462

Qi Yijun, Fu Guijun, 2012. Research on the Inner Mongolia
mode to resolve resource curse, Heilongjiang National Series,
127(2): 90-96. (in Chinese)

Robinson J, Torvik R,Verdier T, 2006. Political foundations of
the resource curse. Journal of Development Economics,
79(2): 447-468. doi: 10.1016/j.jdeveco.2006.01.008

Rodriguez F, Sachs D, 1999. Why do resource-abundant econo-
mies grow more slowly? Journal of Economic Growth, 9(3):
277-303. doi: 10.1023/A:1009876618968

Sachs D, Warner M, 2001. The Curse of natural resources. Euro-
pean Economic Review, 45 (4-6): 827-838. doi: 10.1016/
S0014-2921(01)00125-8

Stijns J, 2006. Natural resource abundance and human capital
accumulation. World Development, 34(6): 1060—1083. doi:
10.1016/j.worlddev.2005.11.005

Wang Zhongya, 2011. Empirical study on resource curse trans-
mission mechanism of resource-based cities. Urban Studies,
18(11): 85-89. (in Chinese)

Wilson S, 2013. Diamond exploitation in Sierra Leone 1930 to
2010: A resource curse? GeoJournal, 78(6): 997-1012. doi:
10.1007/s10708-013-9474-1

Xu Kangning, Wang Jian, 2006. An empirical study of a linkage
between natural resource abundance and economic develop-
ment. Economy Study, 1: 78-89. (in Chinese)

Xu Qiang, 1996. The environmental problems and countermea-
sures of mineral resources utilization in China. Chinese Geo-
graphical Science, 6(2): 97-103. doi: 10.1007/BF02683543

Yang Yu, Zhang Xiaolei, Lei Jun ef al., 2010. Sustainable regional
development based on resources exploitation and utilization.
Scientia Geographica Sinica, 30(3): 363-369. (in Chinese)

Yao Yulong, Zhou Hong, Gu Shuzhong, 2011. On regional dif-
ference and drivers of natural resources curse in China. Re-
sources Science, 33(1): 18-24. (in Chinese)

Zhang Lei, 1997. Mineral life-circle curve and its implication in
regional development. Acta Geopraphica Sinica, 52(6):
500-506. (in Chinese)

Zhang Gongsheng, Tian Wanhui, 2010. Examination on the re-
source curse thesis: Perspective based on the natural resource
category. Journal of Capital University of Economics and
Business, 3: 116-122. (in Chinese)



