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Abstract  Based on resource curse hypothesis, this paper carries out an 
econometric analysis on the relationship and its transmission mechanism 
between energy exploitation and economic growth with cross-province panel 
data over 1991–2006. Results reveal that there is the significantly negative 
correlation between energy exploitation and economic growth, which indicates 
since the 1990s, the resource curse effect from energy exploitation has appeared 
evidently; though, before the implementation of the Western development 
strategy, energy exploitation acted negatively on opening degree, S&T 
innovation and human capital input, the effect was yet uncreated. However, after 
the implementation of the strategy, the effect emerged evidently as a result of the 
enhanced negative effect of energy exploitation on S&T innovation and human 
capital input. Moreover, further tests indicate that energy exploitation impeded 
economic growth mainly through three indirect transmission channels: The 
crowding-out effect towards human capital input and S&T innovation, and the 
weakening of institution aroused by rent-seeking and corruption. And among 
them, human capital input is the strongest transmission factor. 
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摘要  应用“资源诅咒”理论假说，通过 1991–2006 年的省际面板数据,对中国西部

地区的能源开发与经济增长之间的相关性及其传导机制进行了计量检验和分析。研
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究结果表明：自进入上世纪 90 年代以来，西部地区的能源开发与经济增长之间存在

显著的负相关性，能源开发确实带来了“资源诅咒”效应；虽然实施西部大开发战

略前能源开发负向作用于对外开放度、科技创新和人力资本投入，但“诅咒”效应

尚未明显产生，而实施大开发后能源开发对科技创新和人力资本投入的负向作用有

所增强，从而导致诅咒效应明显出现。通过进一步的实证考察，发现能源开发在西

部主要通过其对科技创新和人力资本投入的挤出效应，以及滋生寻租和腐败而引起

的制度弱化效应这三种间接传导途径来阻碍经济增长，其中人力资本投入是作用最

强的传导因素。 
 
关键词  能源开发，经济增长，资源诅咒，传导机制 

1  Introduction 

Since the 1990s, a new doctrine based on empirical analysis—“curse of 
resources” theory is gradually becoming an important discovery and a research 
hotspot of development economics. “Curse of resources” refers to the 
observation that the rich natural resources restrict on economic growth and 
economic bodies with abundant natural resources often perform less well than 
what one would expect in economic development. The development process of 
many countries fully proves that: From 1960 to 1990, per capita income rate of 
growth of the countries poor in resources was 2–3 times faster than that of the 
countries rich in resources; the gap has been particularly obvious since the 1970s 
(Auty, 2001). Economic bodies with abundant natural resources often tend to fall 
into the trap of comparative advantages of resource endowments, which leads to 
economic growth in difficult position or even stagnation. 

In a broad view of China, we will find a similar phenomenon. The Western 
China covers 71.4 percent of land areas and is rich in natural resources, 
especially coal, oil, natural gas and other energy resources. According to some 
relevant statistics, total proved reserves of oil and gas in the Western China 
accounts for 41 percent and 65 percent of the whole country respectively (Hu and 
Jiao, 2007). However, the economic growth rate of the Western China is 
relatively slow. China Statistical Yearbook 2006 shows that in 2005 Western 
China’s GDP accounts for 16.9 percent of the national GDP; per capita GDP of 
all the Western China provinces except for Inner Mongolia are lower than the 
national average. Many resource-based cities and regions in Western China do 
not become more and more productive but poor relatively. “Rich poverty” 
phenomenon is very common. So that we cannot help thinking whether the 
Western China with abundant natural resources encounters the curse of resources, 
and is the resource endowment a potential factor causing China’s regional 
imbalance in economic development? 
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In all natural resources, energy can create relatively high economic rent, and 
its strategic status in the process of industrialization and regional economic 
development is self-evident. In the late 1990s, China initiated the western 
development strategy, energy exploitation as a strategic project played an 
important role in the entire process of Western area development. The 
implementation of energy projects including “Gas transmission from West to 
East”, “Oil transmission from West to East” and “Coal transportation from West 
to East” reinforced Western China’s energy exploitation and exports and it was 
bound to make far-reaching impact on the local economic development. In view 
of this, this article chooses energy resources development as the main research 
object,1 the Western China cross-province panel data as the sample, to test the 
existence of “curse of resources” effect in Western China, and meanwhile 
provides some theory support for the Western development strategy and 
economic development in the Western China by two ways: (1) comparing the 
extent energy exploitation influenced on Western China economic growth, and 
the changes and differences of the transmission mechanisms before and after the 
Western development; (2) undertaking the specialized empirical investigation on 
the relationship between the two in the period of the Western development. 

2  Previous studies 

Early economists held that natural resources played a positive role in economic 
development, and good endowment of natural resources especially rich mineral 
resources was the basis of the initial industrialization and the engine of economic 
growth. However, because of the facts that most of the resources-oriented 
countries’ economic growths have widely slid into a recession while many 
resource-poor countries have obtained remarkable development, this viewpoint 
has been gradually subverted since the 1960s. Auty (1990) and other researchers 
have studied the resource-oriented countries at an early time and put forward a 
widely concerned heckle: Resources abundance and resource-based industries are 

                                                        
1 At present, a recognized method does not exist, which can accurately measure the abundance 
of natural resources. In the related literatures, indicators used by researchers are not the same 
because of the limitation of the available data and the different focal points of different 
researches. The “energy exploitation” that our article is concerned about contains the 
exploitation of primary energy such as coal, oil, natural gas and the production of secondary 
energy made from primary energy. Although it is not enough to fully reflect the abundance of 
natural resources. However, energy is the most important natural resource, and coal, oil and 
natural gas are the most important resources and energies with the greatest exploitation 
intensity in Western China at present. So we use the variable of energy exploitation intensity to 
reflect the abundance of natural resources approximately, which is also convenient for us to do 
the specialized research on the relationship between energy exploitation and economic growth. 
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a blessing or a curse for economic development on earth? Auty (1993) put 
forward the concept of “curse of resources” for the first time, that is, the 
abundant natural resources is not an adequately good condition for some 
countries’ economic growth, on the contrary it is a restrain. Henceforth, Sachs 
and Warner (1995, 1997, 1999, 2001) published several articles quoted at a 
higher rate, and did a ground-breaking empirical test on the “curse of resources” 
hypothesis. They took 95 developing countries for samples, adopted the 
proportion of primary product export to GDP to represent the level of resource 
endowment, and used 1970–1989 cross-section data to do the regression analysis. 
The results showed that the resource endowment were significantly negative 
correlation with economic growth, even adding more explaining variables into 
the regression equation such as institution arrangements, regional effects, price 
fluctuations, geography climate and so on, the negative correlation still existed. 
And many scholars (Leite and Weidmann, 1999; Gylfason, 2000, 2001; 
Sala-i-Martin and Subramanian, 2003; Papyrakis and Gerlagh, 2004) have drawn 
broadly consistent conclusions. 

Previous studies focused more on the following transmission mechanisms to 
interpret the “curse of resources” phenomenon. 

(1) Terms of trade fluctuations 
Primary products are characterized by large fluctuations in prices, it leads to 

fluctuations in domestic demands, then greatly affects government revenues, and 
further influences macroeconomic policy-making, which goes against the whole 
economy’s long-term, sustainable and stable growth (Auty, 2001). 

(2) “Dutch disease” effect2 
Researchers have conducted in-depth and fruitful analysis of this problem. 

Rich resources can generate the resource movement effect, the relative price 
effect and the spending effect, which makes the manufacturing industry decline 
gradually (Corden and Neary, 1982). The manufacturing sector has the features 
of technology spillover and learning by doing, and the primary industry sector is 
lack of linkage effect and externality and even its requirement of human capital 
is quite low, so in the long run, this kind of structure often makes the brain drain 
and leads to economic recession (Sachs and Warner, 1995; Gylfason, 2000). 

(3) Crowding-out effect 

                                                        
2 It is generally believed that the “Dutch disease” first appeared on Britain Economist in 1977. 
In the 1960s Netherlands found rich natural gas reserves, but the sharp increase of natural gas 
export earnings had brought unexpected problems: acceleration of inflation, declining export 
of manufactured goods, drop of income growth rate, rocketing of unemployment level, which 
further led to the paralysis of economic growth. Later, people call the phenomenon in which a 
series of unfavorable impacts on economic growth were caused by discovery of natural 
resources, price rising of resources, or the influx of foreign exchange because of foreign aid, 
etc, as “Dutch disease”. 
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Sachs and Warner (2001) hold that a large number of natural wealth obstructed 
economic growth mainly by the crowding-out effect of the promotion behaviors 
of economic growth. Referring to the related literatures, these behaviors include 
saving-investment, human capital investment, innovation, and so on. Gylfason et 
al. (2001) believed that rich natural resources would reduce savings and 
investment demands, and the ideal savings rate and the mature financial system 
were negative correlation with the share of the development of natural resources 
to a domestic outputs, because the natural resources provided a continuous 
source of wealth that impelled people to reduce the demands of shifting existing 
capital to the future. Furthermore, resource-abundant regions did not have 
motivation to invest in human capitals. As the human capital investment could 
not get additional compensation income, the will of taking education would be 
lower universally, the growth rate of high-tech labor force slowed down, human 
capital accumulation tended to decline (Sachs and Warner, 1997, 1999; Gylfason, 
2001). And the resource affluence crowded entrepreneurial behaviors and 
innovative behaviors out by attracting potential innovators and entrepreneurs to 
engage in the production of primary products, entrepreneurial skills to a certain 
extent were restricted, which enhanced the crowding-out effect on the innovation 
potentially (Sachs and Warner, 2001; Papyrakis and Gerlagh, 2006). 

(4) Political institution weakening effect 
Natural resources provided a simple method of collecting economic rents 

(Krueger, 1974), and increased the return of the bribery to the administrative 
staff for access to resources rent (Leite and Weidmann, 1999; Torvik, 2002). In 
addition, interest groups of political power often came out with the resource 
affluence, these groups would try to influence politicians to make policies which 
were beneficial to their special interests, thus it would breed rent-seeking and 
corruption behaviors (Mauro, 1998), these behaviors weakened the political 
institution and furthermore had a negative and non-linear impact on the 
economic growth (Sala-i-Martin and Subramanian, 2003). 

On the whole, the foreign studies of the resource curse phenomenon basically 
focused on the transnational level, and fewer scholars studied the relationship 
between resources affluences and economic growth at a country’s internal 
regional level. Papyrakis and Gerlagh (2006) verified that the resource curse 
effect existed in US, the states with rich resources were dominated by the states 
with scarce resources in competition. 

In China, scholars mainly focus on the transition of resource-based cities and 
how to translate the resources advantage into economic advantage, while fewer 
literatures make in-depth studies of the relationship between abundance of 
natural resources and economic growth and its transmission mechanism. Among 
them, Xu and Wang (2006) proved that the resource curse effect also existed in 
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China by using cross-province panel data, and the “curse” effect restricted 
economic growth mainly through transfer mechanism of the capital investment. 
Hu and Xiao (2007) demonstrated that the “curse” effect existed at China’s 
cross-province level, at the same time, they found that the level of investment in 
human capital was a crucial element. Unfortunately, domestic studies have not 
considered the degree of corruption, an important conduction factor in the 
resource curse theory, and also have not done in-depth quantitative analysis of 
the transmission mechanism of “curse of resources” effect. 

3  Preliminary statistical observations 

Before an in-depth study on this proposition, it is necessary to do a preliminary 
statistics observation by using empirical data in order to understand the basic 
relationship between energy exploitation and economic growth. We incorporate 
Chongqing data into Sichuan Province, and select data of 11 provinces in the 
Western China as the samples, use the average annual growth rate (calculate in 
terms of comparable prices according to the formula 2006 1991ln( ) 15/ /GP GP ) of 
per capita GDP (GP) of the province over 1991–2006 to present economic 
growth variables, use the annual average proportion of energy industry 
(including five major energy industries such as coal mining and dressing industry, 
oil and natural gas extraction industry, oil processing, coking and nuclear fuel 
processing industry, electricity and heat production and supply industry, gas 
production and supply industry) output value over 1991–2006 to the total value 
of industrial output (the intensity of energy exploitation variables in this article 
are measured by this indicator) to denote the intensity of energy exploitation of 
the provinces, the relationship between the two can be seen in Fig. 1. As a whole, 
the scatter trend line has a slight rise of a small section initially, then follows a 
downward trend, it implies that the energy exploitation of the Western China 
region shows a weak positive correlation with economic growth at first, and then 
changes into a more significantly negative correlation, so we can say that energy 
exploitation in the Western China region may cause curse effect. 

As we all know, the quantity of energy output from the Western China to the 
Eastern China is very large because the Eastern China has a relatively large 
demand for energy and China carries out macro policies such as West to East 
energy transmission in recent years. Intuitionally, it will promote the economic 
growth of the Eastern China. To further show the differences, we select the 
average per capita GDP growth rate of the Eastern provinces and cities 
(including Beijing, Tianjin, Hebei, Liaoning, Shanghai, Jiangsu, Zhejiang, Fujian, 
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Shandong, Guangdong and Hainan) over 1991–2006 as the longitudinal axis, as 
well as the average value of the annual energy exploitation intensity of the 
Western China provinces and regions as the transverse axis to draw Fig. 2. Fig. 2 
shows that the scatter trend line inclines right downwards initially, then turns to 
incline right upwards around the year 2000 coordinate value, this implies the two 
variables gradually present positive relationship. That is consistent with our 
country’s macroeconomic policies. After the mid-1990s, China began to pay 
more attention to strengthen the construction of energy transportation. In the late 
1990s, China initiated to implement the Western development strategy, 
especially treated “Energy transmission from West to East” as an important 
measure to promote the Western development and the rationalization of energy 
layout. With the implementation of such a macro-policy, the energy output of the 
Western China has gradually made a positive impact on the Eastern economic 
growth, which can be seen from Fig. 2. This forms a sharp contrast to Fig. 1, due 
to the significant differences we have to think about: Will large-scale energy 
exploitation in the Western China further widen the gap of economic 
development among the regions? In addition to the contributions to economic 
development of the whole country, how do abundant natural resources drive its 
own economic development for the Western China effectively and prevent from 
falling into a resource advantage trap? We believe that the first step of the 
answers to these questions is to test whether the Western China is suffering from 
“curse of resource” and do the in-depth mechanism analysis of the causes. 
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Fig. 1  Western energy exploitation and economic growth 

Data source: Provincial Statistical Yearbook of the corresponding year. 
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Fig. 2  Eastern energy exploitation and economic growth 

Data source: Provincial Statistical Yearbook of the corresponding year. 

4  Model 

Based on the improvement of the model used by Sachs and Warner (1995), 
Papyrakis and Gerlagh (2004) (Shao and Qi, 2007), we have established the 
following panel data regression model: 

0 1 1 2 3lni i i i
t t t t

i
t Ey GP Zα α α α ε−= + + + +                (1) 

Where y is the growth rate of per capita GDP, 1ln tGP−  is the logarithmic per 
capita GDP lagged one period, E indicates energy exploitation intensity variable, 
Z is the vector set consisting of other control variables, i corresponds to the 
section units of each province, t represents the year, α0 is a constant term 
vector, 1α 、 2α 、 3α are coefficient vectors, ε is a random error term. 

Because there are differences in the whole states of provinces such as the level 
of economic development, population size and geographical area, the absolute 
value indicators are not suitable for the horizontal comparison among regions, so 
we choose the relative value indicators to measure various economic variables. 
First, we adopt the proportion of energy industry output value to the total value 
of industrial output to measure the natural resource abundance, which is 
expressed as E. 

According to the relevant economic theory, controlling variable Z should 
include material capital investment, human capital investment, S&T innovation 
and economic institution conditions. Just like most literatures, we select the 
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proportion of fixed assets investment of the whole society to GDP as the 
indicator to measure material capital investment, which is expressed as Inv. 
Some literatures use the proportion of the education expenditure to the local 
financial expenditure to represent the human capital investment indicator, but the 
indicator belongs to flow indicators, and the stock level of human capital 
investment influence economic growth actually. That is why we select the stock 
indicator of the number of enrolled students in colleges and universities per 
thousand people to measure human capital investment, which is expressed as Edu. 
By the same token, we select the proportion of the number of employees working 
at research and development institutions to the total number of employees to 
measure S&T innovation, which is expressed as RD. 

For a description of economic institution conditions, variables commonly used 
include non-nationalization level, opening degree and marketization degree and 
so on. Considering that China’s opening-up policy has played a very important 
role in economic development in the past 20 years, and opening degree is one of 
the main inspection points of “Dutch disease” effect, so we describe opening 
degree as economic institution conditions. And opening degree is directly 
reflected on the level of import and export trades. Therefore, we use the rate of 
total import and export trades to GDP to measure opening degree, further to 
illustrate regional economic institution conditions, which is expressed as Ope . 

Moreover, as mentioned above, resource affluence tends to breed rent-seeking 
and corruption behaviors and weaken the quality of the political institution. In 
order to test this perspective at a country’s internally regional level, we introduce 
corruption variable Cor . However, it is very difficult to measure corruption, 
almost no literature refers to researches on a country’s internal regional level, 
and corruption-related statistics of the provinces are not complete. In the existing 
information, only the number of duty crimes on file for investigation by People’s 
Procuratorate of the province after 1997 (Data come from China Prosecutors 
Yearbook) is relatively systemic and continuous, but there is a severe shortage of 
the data before 1997, so we construct the indicator of the number of duty crime 
(corruption and bribery, defalcation, infringement of dereliction of duty)on file 
for investigation per ten thousands laborers in state-owned enterprises to measure 
the corruption degree,3 and we do not bring this variable into whole analysis or 
comparison analysis before and after the Western development, but the 
specialized study on the period of the Western development. Obviously, the 

                                                        
3 The reason why we select this indicator is that corruption mainly happens in national and 
state-owned units such as government agencies, state-owned enterprises; Corruption and 
bribery as well as defalcation are often accompanied with infringement of duties, so we do not 
distinguish them specially, because this can be more conducive for us to fully grasp and 
accurately measure the regional corruption degree. 
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greater the numerical value, the higher is the corruption degree. 
In the literature of researches on the resource curse at the transnational level, 

the time span of the sample data is mostly more than 20 years.4 It is clear that a 
longer time span can reflect the long-run state of the economic growth, and a 
relatively short time span may not be able to eliminate the impact of the 
economic cycle. However, due to data availability, we will set the start time of 
the global study at 1991. The latest statistics allow us to extend the studied time 
period to 2006. As Tibet is rather special, the integrity collection of its data is 
also difficult, so we will exclude Tibet from the sample. What is more, 
considering the absence of separate statistics data of Chongqing before 1997, 
thus we incorporate Chongqing data into Sichuan Province in the global analysis 
and the comparative analysis. In this way, the panel data set includes 160 sample 
observations (observations of corruption degrees variable are 110 numerical 
values including separate data of Chongqing over 1997–2006) of 10 
cross-section units in a 16-year period from 1991 to 2006 (Inner Mongolia, 
Guangxi, Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, 
Xinjiang). Data come from China Statistical Yearbook, China Industrial 
Economy Statistical Yearbook, Science and Technology of China Statistical 
Yearbook, China Prosecutors Yearbook, statistical yearbook of the provinces and 
the College Financial Database (www.bjinfobank.com). 

5  Empirical analysis of “curse of resources” 

Estimation methods of panel data involve pool OLS, fixed effect, and random 
effect, we will do prefixing specification test to determine which method we will 
use. We can adopt BP Lagrangian multiplier test and Hausman specification test 
and other relevant methods to accomplish it. In addition, because the panel data 
often has heteroscedasticity and self-correlation issues, we need to use the 
Modified Wald test and Wooldridge test to examine the existence of residual 
heteroscedasticity and autocorrelation.5 For the equation applied to the fixed 
effect, we used xtscc order6 in Stata software to estimate, which can correct 
heteroscedasticity and autocorrelation issues of the fixed effect model 

                                                        
4 The time spans of related researches in China on the domestic regional level were relatively 
short, generally less than 10 years. 
5 Due to space limitations, hereinafter we will only give the estimation methods corresponding 
to our test results and specific test results can be obtained from the authors. 
6 Detailed explanation refers to Hoechle D (2007). 
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simultaneously; For the equation applied to the random effect, we use feasible 
generalized least squares (FGLS) to estimate. 

5.1  Global empirical test and comparison empirical test before and after 
Western development 

First of all, taking the global data set from 1991 to 2006 as the samples, we 
examine whether the Western energy development takes on “curse of resources” 
effect on the whole. Specific regression model is as follows: 

1 2 3 4 5 60 1ln i i i i i i i
t t t t t tt

i
t GP E Inv Ope RD Eduy α α εα α α α α− += + + + + + +    (2) 

Table 1 shows that the coefficient of energy exploitation intensity variable is 
negative at a significant level of 10%, which means since the 1990s, the Western 
energy development has begun to inhibit the economic growth and bring about 
“curse of resources” effect. Coefficients of other control variables are in line with 
the general economic laws, but the positive effects of S&T innovation on 
economic growth is less significant than other variables, which may be explained 
from two aspects: First, the Western R&D innovation investment level is not 
high as well as other problems such as manpower and financial resources waste 
and low utilization rate, etc.; Second, achievements of R&D organization can not 
combine with actual production of enterprises directly, timely and effectively 
into production capability and more economic benefits to drive the economic 
development. 

 
Table 1  Results of global test of “curse of resources” effect 

Variables Coefficients 

E –0.02785 (–1.70)* 

Inv 0.08137 (3.82)*** 

Ope 0.06493 (1.99)** 

RD 0.74807 (1.65)* 

Edu 0.26273 (4.47)*** 

Constant 9.66214 (3.04)*** 

Model re 
R2 0.4101 
Number of samples 160 

Notes: Numerical values in bracket are t or z value; †, *, ** and *** represent 15%, 10%, 5% 
and 1% significant level respectively; re denotes random effect model. 
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In 1999, China began to implement the Western development strategy, and the 
implementation of energy strategies such as “Oil transmission from West to 
East” inevitably has significant effects on the Western economic growth. On this 
macro-background, it is natural to think that the curse effect may have a phased 
change before and after the Western development. Therefore, we divide the 
global data set into two periods, one period is the prophase of the Western 
development from 1991 to 1998, the other period is the implementation phrase of 
the Western development strategy from 1999 to 2006, then apply Eq. (2) to do 
regression analysis by stages to compare the dynamic evolution situation of curse 
effect between two periods. The results are shown in Table 2. 

 
Table 2  Results of the comparison test of “curse of resources” effect before and after the 
Western development 

Variables (1) (2) 

E 0.10515 (5.47)*** –0.05242 (–2.96)*** 

Inv 0.09441 (1.41) 0.09757 (5.54)*** 

Ope 0.05599 (0.71) 0.07513 (1.81)* 

RD –7.89516 (–1.78)† 0.25420 (0.45) 

Edu 1.91242 (3.33)*** 0.23354 (2.66)*** 

Constant  24.5744 (5.05)*** –3.91512 (–0.53) 
Model Fe re 

R2 0.1228 0.7858 

Number of samples 80 80 

Notes: Numerical values in bracket are t or z value; †, *, ** and *** represent 15%, 10%, 5% 
and 1% significant level respectively; fe denotes fixed effect model, and re denotes random 
effect model. 

 
The results of analysis before and after the Western development are listed 

respectively in column (1) and (2) of Table 2. We can see that the coefficient of 
energy exploitation intensity variable before the Western development is positive 
but after the Western development it is negative together at a significant level of 
1%. This illuminates that there is no “curse of resources” effect before the 
Western development, but the energy exploitation in the Western development 
induces “curse of resources” effect. 

In other controlling variables, both the significance and absolute values of the 
coefficients of material capital investment and opening degree variables increase 
somewhat when comparing with these before the Western development, which 
shows that the positive impacts of Western material capital investment and 
opening degree on the economic growth slightly increase, because after the 
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Western development China increases production and construction investments 
in the Western areas and sets up a series of favorable policies for the 
development and other related macro-policies. Reversely, the absolute values of 
the coefficient of human capital investment variable decreases from 1.91 to 0.23, 
it is clear that the contribution of human capital investments to the economic 
growth after the western development is lower than that before the development. 
At last, it is relatively abnormal that the coefficient of S&T innovation before the 
development is negative. This shows S&T innovation has negative effects on the 
economic growth before the development, which is consistent with some 
literatures (Wang, 2005; Li and Huang, 2006). As mentioned above, the main 
reasons are the Western scientific research investment level and its utilization 
rate are low, and transformative capability of scientific research to production 
technology is not satisfied, as well as scientific research is out of joint with 
production before the development. However, after the Western development 
China increased R&D investments in Western China and adjusted related 
policies to make these situations improve somewhat, after which S&T innovation 
began to play a positive role in the economic growth. But compared with other 
variables, the significant level of its coefficient is much lower, which means we 
should further strengthen the positive effect of S&T innovation on the economic 
growth. 

On the whole, except the energy exploitation intensity and human capital 
investment, the influences of other variables on the economic growth have active 
and positive changes, this confirms that the Western development strategy plays 
an obviously positive role in the economic growth of the Western China. 
Nevertheless, the appearance of “curse of resources” effect and the decreasing of 
the contributions of human capital investment to economic growth show that 
there are some unreasonable and imperfect aspects in the Western development, 
to which we should pay our attention. 

5.2  Specialized empirical test of the period of the Western development 

Next, we have a deeper discussion about the influence of energy exploitation on 
the economic growth in the period of Western development. Although the 
Western development strategy began to be implemented officially in 1999, 
considering that the government had already conceived and prepared for the 
implementation of the strategy before 1999, meanwhile data after 1997 including 
corruption degree are complete so that we can single Chongqing out of Sichuan 
province to do the analysis, thus we define year 1997 when Chongqing became a 
municipality as the starting point of the panel data being utilized to do the 
specialized analysis. Also without regarding to Tibet, the data set contains 110 
sample observations of 11 section units (Inner Mongolia, Guangxi, Chongqing, 
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Sichuan, Guizhou, Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, Xinjiang) over 
1997–2006. The regression model including corruption variable is: 

1 2 3 4 5 6 70 1ln i i i i i i i i
t t t t t t tt

i
t GP E Inv Ope RD Edu Cory α α α α α α α α ε− + += + + + + + +   (3) 

During the analysis, we gradually add controlling variables included in vector 
set Z one by one into the model in order to observe the influence of every 
controlling variable on the correlation effect between energy exploitation and 
economic growth step by step. The results are shown in Table 3. 

 
Table 3  Results of specialized test of “curse of resources” effect in the period of the Western 
development 

Variables (1) (2) (3) (4) (5) (6) 

E 
–0.07201 

(–2.48)*** 
–0.06933

(–2.38)**
–0.04754

(–3.87)***
–0.06110

(–4.76)***
–0.06831 

(–7.73)***
–0.07635 

(–9.12)*** 

Inv  
 0.11125
(4.29)***

0.14589 
(5.18)***

0.06746 
(3.27)***

0.06541 
(9.83)***

 0.06807 
(11.80)*** 

Ope   
0.11518 

(2.24)** 
0.05758 

(1.19) 
0.04885 

(2.96)***
 0.04385 

 (3.08)*** 

RD    
1.69057 

(5.34)***
0.91091 

(2.31)** 
 0.43884 
(1.02) 

Edu     
0.15564 

(2.55)** 
 0.22868 

 (3.86)*** 

Cor      
–0.21580 

(–4.81)*** 

Constant 
–42.8586 
(–9.07)*** 

–23.0089 
(–3.54)***

–12.0741 
(–6.92)***

–19.145 
(–3.86)***

–15.8658 
(–5.43)***

–10.5909 
(–3.56)*** 

Model re re fe re re re 
R2 0.5806 0.6504 0.6620 0.6691 0.6691 0.6699 

Number of 
samples 110 110 110 110 110 110 

Notes: Numerical values in bracket are t or z value; *, ** and *** represent 10%, 5% and 1% 
significant level respectively; fe denotes fixed effect model, and re denotes random effect 
model. 

 
Firstly, we only estimate the influences of per capita GDP lagged one period 

and energy exploitation on economic growth, the results can be seen in column 
(1) of Table 3.The coefficient of the variable of energy exploitation intensity is 
about –0.072, and energy exploitation intensity has significantly negative 
correlation with economic growth at 1%  level. However, it is not enough to say 
that energy exploitation gives rise to “curse of resources” effect, we have to 
make a final judgment according to the comprehensive outcome by adding other 
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control variables. As we all know, since the reform and opening-up policy was 
carried out, China has experienced high investments and high economic growth. 
Investment has been the first driving force of China’s economic growth, and 
investment has promoted economic growth mainly by fixed assets investment 
(Economic Growth Frontier Subject Team, 2005). So we add material capital 
investment variable which is denoted by fixed assets investment into our model 
in column (2) of Table 3, it presents a very significantly positive impact on the 
economic growth. The coefficient of the variable of energy exploitation intensity 
is still significantly negative (–0.0693) at 5% level, but its absolute value falls 
somewhat. This illustrates that the contribution of material capital investment to 
economic growth relieve or covers up the negative effect of energy exploitation 
on economic growth to some extent. 

In the following regression equation, we introduce opening degree variable, 
which is used to describe economic institution condition. With the gradual 
deepening of economic globalization, opening degree effects on economic 
growth has been more obvious, and more and more researches reveal that there 
exists close connection between the two indeed. It is well-known that opening 
degree of the Western China has been lower. Can the adoption of the Western 
development strategy can relieve the “curse” effect by quickening the step of the 
Western opening to the outside world？The results show that, opening degree 
has a positive correlation with economic growth at 5% significant level, and the 
coefficient of the variable of energy exploitation intensity is still negative 
(–0.0475). But its absolute value declines sharply, which illustrates that the 
negative effect of energy exploitation on economic growth obviously decreases. 

In the theory of endogenous growth, innovation and human capital are 
regarded as two key factors of economic growth. The analysis results in column 
(4) and (5) of Table 3 display that these two factors have obviously positive 
correlation with economic growth. After adding these two variables, energy 
exploitation keeps negative correlation with economic growth at 1% significant 
level. The absolute value of the coefficient of energy exploitation intensity 
variable in column (4) is larger than that in column (3), this indicates that indirect 
action mechanism of “curse of resources” effect begins to emerge and keep 
ahead in the confrontation with “cover up effect” above-mentioned. 
Subsequently, the absolute value of the coefficient of energy exploitation 
intensity variable in column (5) further increases, which demonstrates that 
indirect action mechanism of “curse of resources” effect further strengthens. 

The regression results with all the explaining variables are shown in the last 
column of Table 3. Thereinto, it is the first attempt to introduce the variable of 
cross-province corruption degree in China. In accordance with the anticipation, 
corruption displays significantly negative correlation with economic growth at 
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1% level. After adding all controlling variables, the coefficient of the variable of 
energy exploitation intensity is still negative (–0.07635) and significant at 1% 
level, this fully proves that the Western energy exploitation hinders economic 
growth and “curse of resources” effect is in evidence. Economic growth will 
decrease about 0.076 percent with energy exploitation intensity increasing 1 
percent. 

Taking an overview of the above results of global, segmented and specialized 
analysis, we have enough reasons to believe that since the 1990s, the large-scale 
energy exploitation in the Western China has not promoted economic growth 
completely and effectively. Instead, it has restricted economic growth to some 
extent, thus the inference that energy exploitation in the Western China has 
caused “curse of resources” effect is tenable. Before the development, this 
“curse” effect has not come out clearly. However, after the development, it has 
become more obvious. What are the factors that lead to the emergence and 
aggravation of the “curse” effect? We can find the answer through further 
analysis of transmission mechanism. 

6  Analysis of transmission mechanism of “curse of 
resources” effect  

As mentioned above, the resource curse effect has several typical mechanisms, 
and these transmission channels can be seen from the relationship between 
substitute variables and resource abundance variable. Therefore, we establish the 
following regression equation, and examine the correlation between each 
variable which is likely to be transmission channel and energy exploitation 
respectively, to find the indirect transmission channels by which the energy 
exploitation hinders economic growth. 

0 1
i i i
t t tZ Eβ β μ= + +                        (4) 

6.1  Comparative analysis before and after the western development 

Firstly, using the partitioned data set over 1991–1998 and 1999–2006, we 
examine the relations between energy exploitation and each controlling variable 
before and after Western development respectively through Eq. (4), to identify 
the transmission channel of the curse effect and find the reason why curse effect 
exists after Western development by comparison. The contents of the 
corresponding line of (1) and (2) in Table 4 are the test results before and after 
Western development respectively. 
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From the horizontal angle, before the Western development, material capital 
investment correlated with energy exploitation positively, while opening degree, 
S&T innovation and human capital investment negatively correlated with it. That 
means by decreasing opening degree and reducing the investment in S&T 
innovation and human capital, energy exploitation hinders the economic growth. 
After the Western development, material capital investment and opening degree 
positively correlated with energy exploitation, while S&T innovation and human 
capital investment negatively correlated with it. That means by reducing the 
investment in S&T innovation and human capital, energy exploitation hinders the 
economic growth. 

 
Table 4  The results of comparative analysis of “curse of resources” effect transmission 
mechanism before and after the Western development 

Variables Inv Ope RD Edu 

(1) 
0.39379 

(5.48)*** 
 –0.02676 
(–2.49)** 

–0.004964 
(–2.64)*** 

–0.03166 
(–6.49)*** 

E 
(2) 

0.96906 
(4.73)*** 

  0.20848 
  (4.65)*** 

–0.009326 
(–4.09)*** 

–0.46876 
(–9.02)*** 

      

(1) 
25.5942 

(14.60)*** 
  9.14167 

  (9.18)*** 
0.76396 

(14.85)*** 
 1.20584 

 (4.79)*** 
Constant

(2) 
20.1824 

 (3.32)*** 
  3.48314 
  (2.13)** 

0.82729 
(5.71)*** 

–7.81092 
(–5.07)*** 

      
(1) re re re re 

Model 
(2) fe re re fe 

      
(1) 0.0906  0.0110 0.0637 0.3750 

R2 
(2) 0.2446  0.2383 0.1981 0.5413 

Number of samples 80 80 80 80 

Notes: Numerical values in bracket are t or z value; *, ** and *** represent 10%, 5% and 1% 
significant level respectively; fe denotes fixed effect model, and re denotes random effect model. 

 
From the longitudinal angle, the relationship between energy exploitation and 

material capital investment is notable. Coefficient value increases from 0.394 to 
0.969 before and after Western development, and that means energy exploitation 
enhances material capital investment more positively. This is also a direct 
reflection of the state’s macroeconomic policies. Energy industry is a 
capital-intensive industry, its development certainly will drive the investment in 
material capital such as fixed assets, and after Western development, the 
implementation of a series of national energy strategies increased the inputs in 
Western energy industry, thus it brought more material capital investment inevitably. 



SHAO Shuai, QI Zhongying 

 

142 

The relation between energy exploitation and opening degree changes from a 
faintish negative correlation before the Western development to a significant 
positive correlation after the Western development. From one side, this shows 
that energy exploitation changes the relatively closed economy status of the 
Western China by promoting the foreign trades and enhances the Western 
opening degree. This can be interpreted as: the West is still in the primary stage 
of industrialization, and the industrial products are mainly used to meet local 
residents’ consumptions. With the resource advantage and the preferential 
policies support, the development of primary production and processing 
industries will certainly lead to the increase of primary product export including 
energy resources, thus make energy exploitation have positive effect on the 
opening-up. 

At last, energy exploitation has negative correlation with both S&T innovation 
and human capital investment before and after the Western development, but the 
negative correlations strengthen after the Western development. As we all know, 
for some reasons such as poor geographical endowments, the Western region’s 
education and S&T have been at a disadvantage level for a long time compared 
with the Middle and Eastern China. The above analysis indicates that after the 
Western development the negative impacts of energy exploitation on the S&T 
innovation and human capital accumulation strengthen, and furthermore, energy 
exploitation widens the gap between the Western China and the Middle and 
Eastern China. After studying the causes, we think in energy industry, the 
correlation degree of industries, the refresh rate of technology, the driving force 
for technological innovation and its demand for highly skilled labor are lower 
compared with other manufacturing industries. The increasing input in energy 
industry will inevitably cause decreasing input in other manufacturing industries. 
Thus, in the Western region where technology is not at a high level and the loss 
of human capital is very serious, the high share of the energy industry will 
indirectly lead to recessions of those manufacturing industries with large 
demands for high-skilled labor and advanced technology and high added value 
products, then restrict the technology diffusing ability in regional economic 
development, further slow down the S&T progress and human capital 
accumulation, finally impede the economic growth. Moreover, most of the 
energy industries in China are national monopoly, especially the production and 
management of petroleum and natural gas which are unified allocation and 
control, while the coal industry is almost the only one that the private can be 
involved in, but it has the lowest technical content and technological progress 
rate among energy industries. To a large extent, it will certainly lead to a lack of 
entrepreneur behavior and motivation of production technology innovation in the 
Western China with a high share of the energy industry. The talented 
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entrepreneurs will go to either the Middle or Eastern China where they can play a 
more important role or work at the coal mining industry with low technology 
content. And also in the specific social underground, they consciously or 
unconsciously concentrate on the rent-seeking activities rather than management 
and technological innovation. In this way, energy exploitation has crowding-out 
effect on innovation and inhibits the economic growth. 

From the above analysis, now we can give the reasons why the curse effect 
appears after the Western development: Before the Western development, energy 
exploitation intensity is low, which restricts the economic growth by slowing 
down the opening degree and reducing the inputs in S&T innovation and 
education, but these restrictions have not yet reached such a critical level that the 
energy exploitation has negative effect on economic growth. While after western 
development energy exploitation intensity increases, although it promotes 
opening degree, the negative effects of the energy exploitation on the S&T 
innovation and human capital input enhance gradually to some level, so the curse 
effect is highlighted. 

Unfortunately, due to the lack of data, we are unable to carry out the 
comparative analysis on the relationship between energy exploitation and 
corruption before and after the western development, but we will give specialized 
review on the relationship in next section. 

6.2  Specialized analysis of the period of the western development 

Now we use the panel data set including separated data of Chongqing from 1997 
to 2006 and Eq. (4), to specifically study each transmission channel of resource 
curse effect in the period of the Western development. The analysis results are in 
Table 5. 

 
Table 5  Results of specialized analysis of “curse of resources” effect transmission 
mechanism in the period of the western development 

Variables Inv Ope RD Edu Cor 

Constant 
16.9321 
(3.70)*** 

5.49613 
(4.11)*** 

0.93362 
(6.69)*** 

7.37226 
(6.75)*** 

4.09439 
(7.47)*** 

E 
1.10327 

(6.48)*** 
0.15214 

(4.09)*** 
–0.01292 

(–6.25)*** 
–0.47694 

(–11.74)***
0.05948 

(2.92)*** 
      

Model fe Re re fe fe 
R2 0.2998 0.1391 0.2915 0.5846 0.0799 

Number of 
samples 110 110 110 110 110 
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The results in Table 5 coincide well with the conclusions in prior section. First, 
energy exploitation positively correlates with material capital investment and 
opening degree, which means it can drive fixed assets investment and raise 
opening degree; Second, energy exploitation negatively correlates with S&T 
innovation and human capital investment, which means it can reduce the inputs 
in S&T innovation and education; Finally, energy exploitation positively 
correlates with corruption, which means it can breed corruption behavior. We can 
see that the last three variables become indirect transmission channels through 
which energy exploitation hinders the economic growth after the Western 
development. 

Now we can more clearly understand why the absolute value of energy 
exploitation intensity variable in column (4) is greater than that in column (3) of 
Table 3, and then increases gradually in column (5) and (6). This is because 
energy exploitation has an indirect negative effect on economic growth through 
S&T innovation, human capital investment and corruption. At the beginning of 
the introduction of S&T innovation variable, such negative effects manifest 
themselves gradually, and then the negative effects on economic growth 
gradually enhance. So the absolute value of variables increases inevitably. 

Different from the analysis of resource curse transmission mechanism made by 
Xu and Wang (2006) who took Shanxi province as an example, we do not find 
“Dutch disease” effect reflected by the variables of capital investment and 
opening degree in transnational analysis, this is because of high capital 
investment-based economic growth in recent years and the promotion of opening 
degree by the Western development. Previous studies show, with Shanxi province 
as an example, the infrastructure investment in oil and gas accounts for a very 
high proportion in fixed assets investment, which has a significant impact on the 
growth of local industrial total investment (Hu and Jiao, 2007); while comparing 
with the period before the Western development, the quantity of foreign trade and 
foreign investment increases significantly in the West, to some extent, the 
Western development policies stimulate the development of the Western foreign 
trade (Tan and Bai, 2006). It can be seen that energy exploitation does not 
completely hinder economic growth, but can promote economic growth by 
increasing the fixed assets investment and foreign trade. Nevertheless, we can 
not infer that the “Dutch disease” effect does not exist in Western China. At 
national level, the “Dutch disease” generally manifests as recession of 
manufacturing industry, aggravation of inflation, simplification of economic 
structure, rising of real exchange rate and so on. Just as Papyrakis and Gerlagh 
(2006) said: “compared with the national level, at state level the linking 
mechanism between resource abundance and opening degree will certainly be 
different”. Due to the differences of macroeconomic characteristics between 



Energy exploitation and economic growth in Western China 
 

 

145 

regional and national level, “Dutch disease” might have shown some variation 
forms at regional level. So it may draw a biased conclusion to judge whether 
“Dutch disease” exists in the West from its symptoms at the national level. 
Therefore, the existence of “Dutch disease” in West is still problematic and needs 
further confirmation. We will analyze “Dutch disease” at the regional level in the 
following study and we wish readers who are interested in this topic can put 
forwards valuable suggestions and research methods. 

For the three identified indirect transmission channels, we can find evidence in 
the current state and related literatures. 

S&T innovation is playing a more and more important role in present 
worldwide competition. It undertakes the mission of promoting technological 
progress, and is the main source of national and regional competitiveness. But 
compared with other transmission channels, it does not receive extensive concern 
in related literatures. As mentioned above, resource abundance attracts potential 
innovators and entrepreneurs to engage in the production of primary products, 
and squeezes out entrepreneur behaviors and technological innovation activities, 
then induces the capital to flow from the department of R&D to primary 
industrial sector, furthermore makes the crowding-out effect of energy 
exploitation on S&T innovation strengthen gradually. The proportion of the 
Western R&D input to GDP has been increasing slowly. In 2005 it only increased 
by 0.08 percent compared with 2000, while national and eastern R&D inputs rise 
by 0.32 and 0.41 percent respectively in the same period. In the aspect of inputs 
in S&T personnel, the quantity of the Western S&T researchers decreases 
continuously from 0.6837 million in 2000 to 0.6689 million is 2005. Oppositely, 
the quantity of national and eastern S&T researchers has been increasing 
constantly, and increases from 3.219 million and 1.713 million in 2000 to 3.8176 
million and 2.2592 million in 2005 respectively (Li and Yan, 2007). In addition, 
there are great gaps between the Western and the Eastern regions even the middle 
regions in the indicators of S&T innovation undertakings such as social 
fund-raising capability, the quantity of patent applications examined and 
high-tech product exports, etc. In the condition that energy exploitation has 
crowding-out effects on S&T innovation and entrepreneurial activities, the gap 
will further expand with no doubt. 

As a key factor of economic growth, human capital is easily neglected in the 
economic environment in which primary production is valued. Because the 
expansion of primary industry does not need high skilled labor force, there would 
be no urgency and pressure for increasing the expenditures on education 
(Papyrakis and Gerlagh, 2004). The demands and returns of education 
investment are both lower without corresponding high income (Gylfason, 2001). 
This leads to shrinking of other industries which treat high skilled labor forces as 



SHAO Shuai, QI Zhongying 

 

146 

an important production factor, including manufacturing sector, and restrains the 
technology diffusion effects, further hinders economic growth. That is why 
economic bodies which have high resource exploitation intensity, often seem to 
be lack of stamina in long-term economic growth. In Western China, the 
education level is low, the proportion of illiterates is high, the problems of brain 
drain and chasm of talents are serious. And it is common to see that people run 
off to rich East areas or would choose government job rather than enterprises. 
Most human resources attach on primary industry and the adherence rate reaches 
61.7%, which is 11.7% higher than the national average level (Wang, 2007). This 
situation is improved along with the financial support and favorable policies after 
the Western development, but the low level of human capital has not been 
fundamentally changed. The Western education investment is only accounting for 
40.68% of the Eastern level, and the financial funds in education obtained by 
Western areas is only accounting for 45.39% of the eastern level; the average 
education years in the West are short of 0.7671 and 0.6391 year compared with 
the Eastern and Middle region respectively (Wang, 2006). The significant 
development of the energy industry attracts more labor force with low education 
including illiterates, semi-literates to enter the primary industries such as coal mining 
industry, although this alleviates the employment pressure of low quality labors to 
some extent, from another point of view, it also reduces the motivation of local 
people’s access to education and skills training and squeeze out high-tech talents so 
that they flow into other industrial sector and regions where they are better suited to 
achieve their own values. The facts above will further slow down the accumulation 
of human capital and worsen the shortage of human capital in the Western region. 
This is one of the reasons why the negative effect of energy exploitation on human 
capital investment strengthened after the western development. 

Therefore, the development of primary product leading industries including 
energy exploitation could restrain S&T innovation and the accumulation of 
human capital by crowding-out effect, which are the two crucial factors to 
promote economic growth. In the implementation of Western development 
strategy, the inputs in S&T and education are still inadequate compared with the 
high exploitation intensity in natural resources. Under the circumstances in 
which energy exploitation has negative effects on the development of S&T and 
education, this situation will undoubtedly further hinder economic development 
of the western region. 

At last, we will discuss the correlation mechanism between energy exploitation 
and political institution. The study of Barro and Sala-i-Marlin (1992) shows that 
the institutional characteristics such as highly efficient administrative system, 
perfect legal environment and a good market economic order, etc., are the 
necessary conditions to achieve ideal growth efficiency. However, the 



Energy exploitation and economic growth in Western China 
 

 

147 

exploitation of natural resources has often caused the trend of weakening the 
quality of the political institution, for example, the natural resources are often 
accompanied by the emergence of certain political interest groups (Mauro, 1998). 
Natural resources bring the high economic rent which is relatively easy to obtain, 
and this will easily cause a variety of legal and illegal game behavior of different 
interest groups in the process of distribution and redistribution. Through the 
hidden ways such as bribing administrators, they distribute the rents to maximize 
the scope of political manipulation (Auty, 2001). This will not only distort the 
distribution of resources income but also lead to the rapid spread of this bad 
ethos, thereby weakens the quality of government’s political institution and 
further hinders economic growth. In China, the root why resources exploitation 
results in rent-seeking and corruption is unclear property right relationship of 
mineral resources. Modern property rights theory regards indistinct property right 
relationship as the deep root of rent-creation. To some extent, the “national” or 
“collective” property of China’s mineral resources is the concept being built on 
stilts by “internal agents”. In fact, China’s mineral resources are in the state of 
owner absence (Ding, 2006). As the local governments and all levels of resource 
management department have great rights to control the mineral resources, the 
costs in the process of resources exploitation are undertaken by national and local 
government, while most of the profits are enjoyed by the managers and relative 
government officials. The maximization of individual interests will inevitably 
cause the behavior of seeking quick success and instant benefit exploitation, in 
order to cover all losses in the process of rent-seeking, the managers will further 
spare no efforts to strengthen exploitation. Of course this will result in a 
significant waste of mining resources (Xu and Wang, 2006). In addition, some 
officials will attract rent-seekers by setting rents in the authorization process of 
resource exploitation, while some social power groups or individuals may also 
carry out rent-seeking for exploitation rights of mineral resources in order to 
costlessly or low-costly put resource rents into the pockets of interest groups and 
individuals together with those officials. In this way, the rent-seeking activities 
set up a bridge between political groups and vested interest groups, then natural 
resources become the tools and shortcuts by which the two groups seek benefits 
mutually, finally the above facts distort the allocation of resources and further 
encumber the regional economic development seriously. 

6.3  Analysis of influence degree of transmission channels 

Combination of the regression results in Table 3 and Table 5, we can calculate 
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relative influence degree of the three transmission channels. In Table 6, the 
second column is the corresponding coefficient values of three transmission 
channels variables in the last line of Table 3; the third column is the 
corresponding coefficient values of energy exploitation intensity respectively in 
Table 5; the product of the two (see column 4）represents absolute influence 
degree of the energy exploitation on economic growth through each transmission 
channel; The last column gives us the relative influence degree of each 
transmission channel which is the proportions of each absolute influence degree 
to the total one. The results show that, the influence degree of the human capital 
investment is the largest one and reaches 85.494 percent, while that of corruption 
and S&T innovation is smaller and reaches 10.062 percent and 4.444 percent 
respectively. This is consistent with the conclusions of Papyrakis and Gerlagh 
(2006) and Hu and Xiao (2007). Hu and Xiao (2007) think that among the 
economic factors affecting resource curse, the level of investment in human 
capital behaves most obviously in China, and the institutional factors and R&D 
level could weaken the resource curse but their influence degrees are limited. 
 
Table 6  Results on the degree of contrary influence of transmission channel 

Transmission channel 
3α  1β  3 1×βα  Degree of 

contrary influence 
RD 0.43884 –0.01292 –0.005670 4.444 
Edu 0.22868 –0.47694 –0.109066 85.494 
Cor –0.21580 0.05948 –0.012836 10.062 
Total   –0.127572 100 
 
Through the above analysis we can find that the resource curse effect which 

the energy exploitation has on Western economic growth is realized through 
three indirect transmission mechanisms, including the crowding-out effect on 
S&T innovation and human capital investment and the weakening effect induced 
by rent-seeking and corruption on political institution. Among them, the strongest 
indirect conduction effect is human capital investment, and the following are 
corruption and S&T innovation. 

7  Conclusions and policy enlightenment 

This paper introduces the resource curse hypothesis into China’s cross-province 
level, then studies empirically the relationship between energy exploitation and 
economic growth in Western China, and further makes quantitative analysis of 
the transmission mechanism through which energy exploitation impacts on 
economic growth. In view of the results of global empirical test, energy 
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exploitation in Western China has indeed hindered economic growth since the 
1990s. Moreover, in the specialized analysis of the period of the Western 
development, we find that in the process of gradually adding controlling 
variables into regression, energy exploitation keeps a significant negative effect 
on economic growth. This further proves that the large-scale energy exploitation 
in the Western China does not effectively promote economic growth, and on the 
contrary restrains economic growth to a certain extent, which means resource 
curse effect exists. Meanwhile, it also indicates that the resource curse theory is 
applicable to explain the lagged economic development in the Western China 
and energy-resource endowments has become a potential factor which leads to 
China’s regional imbalance in economic development. 

The comparative analysis before and after the Western development shows 
that, before the Western development, although energy exploitation has negative 
effects on the opening degree, S&T innovation and human capital investment, 
these negative effects have not yet accumulated to a crucial level so that the 
resource curse effect does not appear. However, after the Western development it 
further strengthens the inhibitory effect on the S&T innovation and human 
capital investment, as a result of which the resource curse effect is protruding. 

At last, through further analysis of the transmission mechanism, we have 
found that energy exploitation not only has a direct negative effect on economic 
growth, but also hinders economic growth by three indirect transmission 
channels including S&T innovation, human capital investment and corruption. 
Hereinto, human capital investment is the strongest transmission factor and is 
followed by corruption and S&T innovation. However, energy exploitation does 
not restrain the economic growth completely, it can promote economic growth to 
some extent through driving investment in fixed assets and raising the opening 
degree. 

It should be justified here that our argument is not to point out that energy 
exploitation in the Western China has absolutely negative effects on economic 
growth, but to reiterate the advice that natural resource is by no means a 
sufficient condition for economic growth, which was proposed by an economist, 
Lewis, more than 50 years ago. Some countries’ development experiences tell us 
that, only in the specific conditions of the high-quality government management, 
rational allocation of resource income and strengthening other aspects of 
promoting economic growth all at the same time, resource exploitation can 
promote economic growth. Therefore, we must clearly realize that, despite the 
fact that the abundant natural resource is easy to produce negative effects on 
economic growth, but this “curse” is not impossible to crack. Since under certain 
circumstances, the natural resource exploitation has positive effects on some 
economic growth factors, well then in the appropriate condition, its inhibition 
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effects on other economic growth factors should be able to eased and improved. 
What we can do is to face this phenomenon with a positive attitude, and try to 
have an in-depth understanding of its generation and operating mechanism, and 
then we can take the pointed economic regulation means and administrative 
measures and make proper policies and rules to prevent the curse effect from 
appearing and even further expanding. 

The policy enlightenment this paper gives us for the Western development is 
as follows: For the rich natural resources in Western China, we cannot just 
exploit them blindly and extremely, but we should clearly understand and solve 
the various problems produced in the process of resource exploitation and 
coordinate the resource exploitation with economic development properly. This 
requires that we should first pay attention to improving the educational level in 
Western China, increase education investment and retain high-quality personnel, 
especially college graduates by favorable policies in order to promote human 
capital accumulation. As to the S&T and industrial development, on the one hand, 
we must increase the investment in R&D, and improve the cooperation efficiency 
of production, education and research to facilitate a faster transition ability from 
scientific research to actual production; on the other hand, we should lay stress 
on guiding the development of high-tech industries, adjust and optimize 
industrial structure with its own characteristics of resource-exporting regions, 
diversify the paths of industry development to reduce path-dependence on the 
resources industry and furthermore prevent the Western China from falling into 
the resource advantage trap. Moreover, we also need to establish comprehensive 
laws and regulations as well as supervisory mechanisms, improve the 
implementation of government policies, reform the current property rights 
system duly, define the ownership and the use right of natural resource, 
strengthen the supervision and constraints over resources management 
organizations, root out the interest groups’ and government officials’ chances of 
corruption and rent-seeking, to prevent the natural resource from becoming a 
breeding ground for corruption. 

It is clear that, the thorough analysis on the indirect transmission mechanism 
of the resource curse is the premise and the key of establishing policies and 
measures to avoid or mitigate the effect of resource curse; it also should be one 
of the main directions of the following studies. 
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