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Abstract — With the development of the national economy and the growth of the population, the supply and demand of energy is 
becoming increasingly unbalanced. Most of the current prevailing energy sources such as petroleum, natural gas and other 
important sources are nonrenewable forms of energy, and in the short term it is difficult to change. Public demand for energy is 
growing, therefore, it is vital to study the influencing factors on demand, and determine the strategy of energy industry 
development. 
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I. INTRODUCTION 

As the world's most populous, the fastest developing 
countries in economic growth, China's energy is facing the 
challenge for a long time. Since the founding of the people, 
China's per capita energy demand and energy demand 
appeared relatively substantial growth, energy demand is 
from 620 million tons of standard coal in 1978 to 1.35 
billion tons of standard coal in 2000, and then 3.318 billion 
tons of standard coal in 2012.As to Energy structure, 
China's total energy demand in 2012, demand for coal is 
2.538 billion tons, accounting for 76.5%;Demand for oil is 
295 million tons, accounting for 8.9%;Demand for natural 
gas is 142.6 billion cubic meters, accounting for 4.3%;Water 
and electricity and other energy accounted for 10.3%. 

Due to the energy involved in all aspects of the national 
economy and people's livelihood, it is intimately involved 
with industrial, agricultural, commercial and other 
production services department, many scholars are trying to 
explore what factors played an important even decisive role 
for the efficiency of energy. Owing to the different 
environment of science and technology, politics, economy, 
the same factors in different regions, different time will play 
a different role. 

In the all study of the factors of energy efficiency, 
almost all scholars to do the research for technology 
improvement, the result is most support on the impact of 
technological progress on energy efficiency significantly. 
Qun-wei wang, de-qun zhou (2008) application of 
nonparametric Talmudist index method based on DEA 
study found that technical efficiency is more helpful in 
improving energy efficiency than technological progress, 
this may be related to the technological progress of the 
rebound effect. Liu chang (2008), do the empirical study 
according to panel data of 29 Chinese industry, the results 

showed that the technology spending increase contributes to 
energy-intensive industries to enhance the efficiency of 
energy. There are a lot of research studying from total 
industrial structure, study the relationship between the two. 
Run-sheng liu (2009) in its paper, named “energy 
consumption and industrial structure change -- based on the 
VAR model to empirical analysis of China”, through the 
granger causality tests found that the change of industrial 
structure and energy consumption is a one-way causal 
relationship. That is to say, the change of industrial structure 
is the cause of the energy consumption. 

This paper uses the relevant data from 1990 to 2013 in 
Zhejiang province, selected four related factors to influence 
on energy demand factors for econometric analysis. In the 
reality of energy demand structure need to be adjusted and 
energy demand is increasing, the analysis of factors affecting 
the demand for energy will be helpful to study how to further 
improve people's living standard, and is helpful to research 
how to solve the problem of today's energy. Therefore, the 
energy demand in the accurate analysis of the influencing 
factors, and to provide scientific basis for future energy 
demand forecasting analysis, has important practical 
significance in keeping healthy, sustainable and stable 
development of China's national economy. 

II. EMPIRICAL ANALYSIS ON THE FACTORS 

AFFECTING ENERGY DEMAND 

A. Variables and data selection  

In order to fully and accurately reflect the factors 
affecting energy demand, In this paper, on the basis of 
available data， we select the index of energy prices(X1), 
disposable income of urban households(X2), the total 
energy supply(X3) and the total industrial output value(X4), 
study the equilibrium relationship of China energy demand 
and influence factors using the time series model, establish a 
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long-term equilibrium equation and error correction model, 
and predict the energy demand, all date are from 《Zhejiang 
Statistical Yearbook》(2014). 

 We selected the data of the total energy consumption of 
Zhejiang Province（Y）from 1990 to 2013, here, the total 
energy consumption include coal, oil, natural gas and 
hydropower. 

As everyone knows, the most important factors affecting 
people's purchasing power is product price, as the necessities 
of daily work and life, energy price directly affects the 
energy demand, because the statistics department did not 
formally announced Chinese energy prices, here we use 
energy products ex-factory price index to instead. 

B. Regression models and equations  

Through analyzing the data, we establish a relationship 
among the five as following: 

            Y=β0+β1*X1+β2*X2+β3*X3+β4*X5+μ      (1) 

Using Eviews software, we obtained the following 
results (Figure 1): 

 

Figure 1. Uses the OLS method to estimate model. 

 

Y=2973.428 - 8.1626X1 - 0.0619X2 + 5.4057X3+0.684X4 

    t=            (-0.5327)       (-0.3847)     (5.1086)     (2.081) 

R2=0.98378   Adjusted R-squared = 0.98036,      F=288.01 

Here, symbols of each parameter is consistent the 
economic theory. Adjusted R-squared equals 0.98036, so 
the overall goodness of fit is relatively high. 

III. MODEL ECONOMETRIC TEST  

By the regression results, R-squared equals 0.98036, in 
addition to X3, the coefficient values of P were greater than 
α(If α=0.05), so there were not significant using the T-test, 
this indicates that there may be serious multi-collinearity.  

A. Multiple linear test  

With the Eviews, respectively do a simple regression of 
Y on X1, X2, X3, X4, The results are as follows(Table I). 

In Table 1, Adjusted R-squared by adding the X4 is the 
largest, we choose the X4 as the base, adding other variables 
to the stepwise regression, the results are shown in Table 2 

In Table 2, by adding the X3, Adjusted R-squared 
=0.9817,  it is the largest,  And the parameters of the T-test 
is significant, Choose to retain the X3, then add the other 
new variables stepwise regression, by adding the X1 and 
X2, Adjusted R-squared are decline, and the parameters of 
the T-test are not significant. This shows that the X1 and X2 
cause multicollinearity and should be removed. 

Correction serious multicollinearity effects, the return 
results as follows: 

Y= 1847.479 + 0.5743X4 + 5.3159 X3        (2) 

t=  (4.5396)     (6.1501)     (5.2491)             (3) 

R2=0.9833    Adjusted R-squared=0.9817    F=619.53 

B. Heteroscedasticity test 

Using the White method to test, we have the following 
Figure 2. 

By White-Test, we known: If a=0.05, this show the 
model exists heteroscedasticity, so, we need to revise the 
regression equation. 

The modified regression equation is following: 

Y= 1847.479 + 0.5743X4 + 5.3159 X3       (4) 

   t=  (6.033)      (8.908)      (8.9288)              (5) 

R2=0.9833   Adjusted R-squared=0.9817   F=619.53 

TABLE I Regression results 
Variable X1 X2 X3 X4 

Parameter 
estimator 

-118.3778 0.5229 11.2179 1.0387 

t-Statistic -1.1468 20.7024 21.1958 24.4298 
R-squared 0.0564 0.9512 0.9533 0.9615 
Adjusted 
R-squared 

0.0135 0.9490 0.9512 0.9597 

 

TABLE II STEPWISE REGRESSION RESULTS 

Model X1 X2 X3  X4 
Adjusted  R-

squared 

Y=f(X4)  
 
 

  
1.0387 

(24.4298) 
0.9597 

Y=f(X1,X4)
-0.6354 

(-0.0289)
  

1.0384 
(22.2100) 

0.9578 

Y=f(X2,X4)
 
 

-0.0246 
(1-0.1060)

 
1.0871 

(2.3715) 
0.9578 

Y=f(X3,X4)
 
 

 
5.3160 

(5.2491) 
0.5743 

(6.1501) 
0.9817 

Y=f(X1,X3,X
4) 

-9.1631 
 (-0.6201)

 
5.3871 

(5.2085) 
0.5634 

(5.8446) 
0.9812 

Y=f(X2,X3,X
4) 

 
-0.0765 

(2-0.4910)
5.3487 

(5.1743) 
0.7218 

(2.2903) 
0.9811 
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White Heteroskedasticity Test:  

F-statistic 3.6666     Probability 0.02242

Obs*R-squared 10.4554     Probability 0.03342

Figure 2. White Heteroskedasticity Test. 

C. Granger causality test 

In order to verify the changes between the direction of 
causality, this paper carry on Granger causality tests for Y 
and X3 or X4 (Table 3). 

We find that there is a two-way causal relationship 
between Y and X4. So we can conclude that there is a causal 
relationship between Zhejiang's total energy consumption 
and the gross value of industrial output during the period 
from 1990 to 2013. Zhejiang's total energy consumption 
will lead to the increase the gross value of industrial output, 
at the same time, the increase of the gross value of industrial 
output will also affect total energy consumption. 

TABLE III  GRANGER CAUSALITY TEST RESULTS 

null hypothesis F statistic Probability 

X3 does not Granger cause Y 2.00515 0.16525 

Y does not Granger cause X3 3.05412 0.07359 

X4 does not Granger cause Y 23.4750 1.3E-05 

Y does not Granger cause X4 6.52411 0.00790 

D. Stability test  

We use ADF test method to conduct a stationary test of 
the time series data. We find that each ADF value is bigger 
than critical value of significance 1%. So we can't reject the 
assumption that the time series has unit roots and the time 
series of Y and X3,X4  are non-stationary. We do unit root 
test for the variables of the difference sequence, then we 
find: DYt, DX3t and DX4t are stationary series. 

IV. CONCLUSION 

Since China's reform and opening up, China's total 
energy production, hadt rapid growth year by year, the 
average growth rate of 1.066%, in 2013, the total energy 
output is 4.37 times that of 1978. Thus, China's energy 
industry has seen great progress since the reform and 
opening up, currently at the height of the momentum of 
development, and vigorously supporting the development of 
other related industries. 

China is a populous country, is also a consumption 
country of energy. The total energy consumption all over 
the world in 2013 is 16.741 billion tons of oil equivalents, 
an increase of 4.32% over the previous year. And China's 
energy consumption is 3.75 billion tons of oil equivalents, 

an increase of 3.7%, accounting for 22.4% of the world's 
energy consumption, China is becoming the largest energy 
consumer in the world. The development of energy industry 
depends on demand; supply and demand have always been 
inseparable, when demand increases it will encourage 
enterprises to increase the supply of goods to seek more 
benefits. The obvious rise of total energy consumption 
warns us on how to face the future of non-renewable energy 
resources, energy supply situation, how to timely adjust the 
industrial structure, problems such as how to deal with 
challenges through technical innovation,- this is the way of 
the energy industry development which cannot be escaped. 

In order to address these challenges, some corresponding 
suggestions are as follows: 

(1) Our country should go to the path which is high 
technological content, good economic benefits, low 
resources consumption, little environmental pollution and 
human resources advantages fully developed. China has 
identified the first two decades of this century goal, strive to 
achieve industrialization in 2020 and per capita GDP 
amounting to more than $3000 into the moderately 
developed countries. But our country's mineral resources per 
capita is lower than the world average, only 8% of the 
world's proven oil reserves in our country, per capita is only 
8% of the world's average level. Oil and iron ore in China 
now has been more than a third of external dependency. 
Therefore, to achieve industrialization, our country has to 
take a new road to industrialization. 

(2) Our country should attach importance to influence on 
the energy industry, with the future energy consumption 
product structure change and adjustment's of energy 
industry. It is a long time that demand of energy exceeds 
supply, and energy policy mainly focus on how to boost the 
supply, but from 1992 years later, energy demand began to 
change, become the main factors affecting the development 
of energy. Predictably with the open crude oil production 
and accelerated the reform of electric power industry, 
energy prices is as a kind of signal, plays a more and more 
important role in configuration of energy products, China's 
energy consumption product structure, industrial energy 
consumption is bound to happen major changes, so as to 
bring significant influence on the development of energy 
industry. At present our country is still pursues a policy of 
adjusting supply in energy industry, whether the engineering 
of the power transmission from west to east, and west to 
east gas pipeline project is successful or not, will be 
strongly influenced by energy market demand change. 

(3) Our country should give full play to the role of 
market mechanism, promote our country to develop in the 
direction of high efficient, clean energy consumption. In the 
future, the government can adopt the way of collecting 
taxes, to adjust the different energy usage and the total 
energy use, achieve the goal of reducing pollution, 
improving energy efficiency. 

(4) To promote circular economy and logistics with each 
other and zero discharge mode of production. Strengthen to 
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save resources, reduce the consumption activities, 
promoting the development of circular economy. At the 
same time, strengthen cooperation between the regions, and 
achieve complementary resources. What’s more, our 
country should establish energy conservation fund, increase 
financial support, carry out a variety of energy-saving 
demonstration project, support and encourage enterprises to 
improve the efficiency of energy utilization, make the 
energy-saving industry become the point of economic 
growth. 

Overall, China's energy resources are rich, can give 
strong backup support from the energy industry, at the same 
time, our country organize advanced energy technologies 
research application, pay attention to strengthen the 
cultivation of energy science and technology talents, perfect 
the policies and regulations and technical standards, are to 
create good conditions for the development of energy 
industry. We have reasons to believe that, under the strong 
demand in our country, after the reform and opening up, the 
momentum of the energy industry will continue to proceed. 
Under the premise of the road in sustainable development, 
of building a resource-conserving and environmentally 
friendly society, the future development of energy industry 
must also pay attention to as far as possible to reduce the 
harm to the environment in the process of production, focus 
on long-term interests, use the sustainable development of 
energy industry to promote the sustainable development of 
the society. 

Although Zhejiang’s energy efficiency is higher than the 
national average, but compared with developed countries, 
the gap is very big. Zhejiang also has a great potential of 
managing the sources of energy. As long as it insists on 
adjusting the energy structure, there must be improvement 
in efficiency and improvement in energy supply security 
systems. Energy consumption in small province such as 
Zhejiang is able to overcome the energy bottleneck and 
realize sustainable development. If eastern coastal areas can 
solve the problems of energy, the Midwest area can also 

solve it, and then China's energy future will let people fulfill 
their expectations. 
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