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The development of low-carbon economy has become the hot topic in every 
region, nation and even the whole world. The paper empirically analyses 
low-carbon economic development status in Suzhou the prosperous city of 
advanced economic development and manufacturing, which based on 
developmental goals of China's low-carbon city. The empirical study found 
that the population and per capita GDP have a significant positive impact on 
the total carbon emissions, but the technical level has a significant negative 
impact on the total amount of carbon emissions. Reasonable 
recommendations are put forward to promoting city of Suzhou to translate 
into a low carbon city in view of low-carbon emission factors of Suzhou.  
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INTRODUCTION 
 
Low-carbon economy (A Low-Carbon Economy, LCE) was 
first proposed by the British government that released the 
energy white paper in 2003"Our Future Energy: Creating 
Low-Carbon Economy" (UK Energy White Paper, Our 
Energy Future - Creating a Low Carbon Economy, 
Feb.2003). Low-carbon economy aims to reduce carbon 
emissions and curb global warming, which has the basic 
features of popularity, relatively, and phrasal sense (Omer, 
2008). The basic path to achieve the target lies in a high 
degree of integration of technological innovation and 
institutional innovation. (Navabakhsh  and Motlaq, 2009) 
The essences in the new model which integrated modern 
industrial civilization and civilized and harmonious not 
only stressed the pace of development based on the 
precondition of development, but also concerned about the 
quality of development (Winkler and Marquand, 2009). As a 
responsible developing country, China has been 
increasingly emphasized on low-carbon development. As 
the city of Suzhou is the prosperous city of advanced 
economic development and manufacturing, the study of 
low-carbon economic development of Suzhou has a very 
important significance. 

MATERIALS AND METHODOLOGY 
 
Variants and data description  
 
The STIRPAT model was analyzed empirically in the paper 
on the basis of previous studies, which aims to study the 
impact of economic development level, population scale, 
and technical level on carbon emissions.  

The total sum of Carbon emissions are defined as the 
explained variants in the paper. Because the carbon 
emissions are changed by the economic development level, 
population size and the level of technology, here we will 
define these factors as explanatory variants. Sample data 
are collected during the years from 2002 to 2009 by Suzhou 
Statistical Bureau. 
 
Description of STIRPAT Model  
 
STIRPAT formerly known as IPAT environmental stress 
equation, namely I = PAT, where I is the environmental 
pressure, P is the population, A is the degree of affluence, 
and T is the technology. The  equation  could  identify which  
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Table 1.  Suzhou population, affluence degree, technological level of industry  
 

Year  I(10000 tons) P(10000 persons) A($ /person) T($ /ton） 

2002 1965.75 583.86 5584.846 2763.527 
2003 2614.66 590.97 7430.428 2983.245 
2004 3410.87 598.85 9029.846 3358.038 
2005 4955.78 607.31 10391.99 3133.854 
2006 4789.18 616.08 12263.45 4103.592 
2007 5713.46 624.43 14309.85 4364.362 
2008 5888.58 629.75 17616.81 5883.411 
2009 6451.29 633.29 19157.06 5759.232 

 

Sample data are collected during the years from 2002 to 2009 by Suzhou Statistical Bureau. 

 
 
 
driving force is more evident of the influence of 
environmental stress among the humanity driving forces of 
population, degree of affluence, technology, etc.  

STIRPAT is expressed as random form of the IPAT 
equation by York and Dietz, which randomly regression 
analysis the influence of environmental pressure by the 
driving forces of population, affluence and technology.  

The formula is as follows:     I=aPbAcTde ( Jingshui  et al., 
2011). 

Where, a is the model coefficients, b, c, d are the driving 
force indexes, e is the error. 

In practice, in order to test the impact of human factors 
on the environment, we usually take the natural logarithm 
of both sides of the equation for the corresponding 
logarithmic equation: 

lnI = lna+blnP+clnA+dlnT+lne 
In the logarithmic form, the coefficients of the driving 

force (b, c, d) indicate that if other factors remain 
unchanged, the environmental impact change in percentage 
caused by 1% changing of factors (P or A or T) of the 
driving force. 

 By using this model, we can take the case of total time 
series data of energy consumption in Suzhou from 2002 to 
2009 to analyze the impact of CO2 emissions to 
environmental pressures in recent years in Suzhou caused 
by the human driving forces such as population of Suzhou, 
the level of affluence and technology degree etc.  

 
The Selection of Indicators and Data Sources 

 
For the selection of appropriate indicators in the model, P is 
to take the total population of residence in Suzhou City, and 
A is indicated by per capita GDP. Because of the impact of 
price index, in the analysis we used per capita GDP in the 
year of 2005, which could reflect the level of wealth in 
Suzhou to some extent. Given that the current industrial 
structure of Suzhou is still dominated by the second 
industry, the gross industrial output value caused by 
industrial coal consumption per ton can be seen as the level 
of technology variable T, and the corresponding I can be 
seen as energy consumption of the above-scale industrial 
enterprises (standard coal). 
Per  capita  GDP (A) = GDP  of  Suzhou / total  population  in 

Suzhou. 
Industrial technology level (T) = industrial GDP of Suzhou 

/energy consumption of industrial enterprises in 
Suzhou.(Table 1). 
 
 
RESULTS AND DISCUSSION 
 
Result of the regression analysis is obtained, by putting the 
data of data of energy consumption in Suzhou from 2002 to 
2009, using least squares method and Eviews3.0 estimation 
model.The result is shown as follows: 

        lnI= -44.52 + 8.07lnP + 1.18lnA -1.20lnT  
             (-1.62)   (1.65)   (3.26)   (-6.36) 

 R2=0.994          R 2 =0.989      F =207.68 

For this model, under the 5% significance level, the 
explanatory variables all have great goodness of fit, and 
their coefficients are tested. According to the coefficients 
before the explanatory variables, Further analysis is drawn 
as follows: 

First, the growth of urban population will increase 
environmental pressure in the region, which is to say the 
more population, the more energy they consume. It can be 
seen from the model, each 1% increase of population, can 
lead to 8.07% increased emissions of carbon, which 
increase 8.07% environmental pressure (Figure 1). 
According to the sixth Chinese national population census, 
the latest total Registered Permanent Residence is 637.77 
million in Suzhou in the year 2010, which  increased by 
0.7% in the year 2009, by 5.65% on the environmental 
pressure. And it also caused much pressure on the local 
resource consumption, environmental protection and 
infrastructure capacity (Oroian et al., 2006). 

Second, increasing per capita wealth will encourage 
people to increase the demand for energy, 1% per capita 
GDP increasing would result in a corresponding increase in 
carbon emissions by 1.18%. It can be seen from Figure 2, 
Suzhou's per capita GDP from 2002 to 2008 kept growing 
but decreased in 2009 and 2010. Per capita GDP in 2008 
dropped from $16,749.69 to $ 13,118.5 in 2009 and to 
$11,494.25 in the year 2010, so per capita GDP declined by 
21.7% from 2008 to 2009, with a corresponding reduction 
in  carbon  emissions  declined  by  25.61%.  Per capita  GDP  
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Figure 1:  The population of Suzhou from 2002 to 2010 (Unit:Ten Thousand) 
 

 Data are collected during the years from 2002 to 2010 by Suzhou Statistical Bureau. 
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Figure 2:  Real GDP per capita of Suzhou(Unit:Yuan)  

 
 
 
declined by 12.4% from 2009 to 2010, with a 
corresponding reduction in carbon emissions declined by 
14.63%. 

Thirdly, the technological progress can reduce the 
amount of energy consumption, and further inhibit the 
emissions of carbon, ultimately to alleviate the 
environmental pressure. When technological level can be 
improved 1%, the amount of carbon emission would be 
reduced 1.20%. Currently, nearly every industry is in the 
pursuit of Low Carbon Economy, but actually apart from a 
part of big enterprises which have a strong scientific 
research power, most of small and medium-sized 
companies have a widespread problem, that is they have 
weak technological skill and shortage of funds, which 
become a big bottleneck of developing Low Carbon 
Economy in Suzhou.  In order to shorten the gap with the 
international advanced level and really achieve energy 
conservation and emission reduction, it is necessary to 

increase the intensity of technological support to low 
carbon technology. 
 
 
Conclusions and Recommendations 
 
As demographic factors, technology, and Suzhou's per 
capita GDP indeed have a larger carbon impact on carbon 
emission, then how to effectively put forward the 
corresponding Recommendations has become an important 
initiative under the premise that population can not be 
forced to reduce in Suzhou. This will require the joint 
efforts of government, business and individual residents, 
the bad practice of any level will affect the normal 
development of Suzhou transformation to low carbon city. 

1. We should develop renewable energy vigorously. High 
carbon energy are with limited reserves, which are not 
conducive  to  economic sustainable development .We  need  
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to fully develop and utilize hydropower, solar energy, wind 
and biomass energy, new energy and renewable energy, 
which will be greatly alleviated the growth rate of carbon 
emissions.  

2. We should strengthen technological innovation, 
improve energy utilization efficiency. Technology 
innovation is one of the core of low carbon economy, so we 
need to accelerate the promotion, application and 
innovation of existing low carbon technology, and improve 
the technological innovation capability of enterprises 
constantly, which would provide a powerful intellectual 
support for the development of low carbon economy 
(Anandarajah et al., 2008). 

In a word, China must take actions to positively accept 
this challenge as soon as possible, establish modes of 
production, consumption patterns adopting to the 
development of low carbon and encourage the policies, 
legal system and market mechanisms of low-carbon 
development. Ultimately China could realize the historic 
span from high carbon emissions to low carbon emissions 
and truly realize the harmonious development between 
economy and society, man and nature. 
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