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Abstract: Energy is an essential factor for modern economic and social development and daily lives of
people. Establishing a regression model of energy consumption is of great significance for predicting future
energy consumption, formulating energy supply plans, and saving and efficient use of energy in Anhui Prov-
ince. This study used the data of Anhui Province from 2000 to 2018 to sort out a multivariate regression mod-
el using eviews software; and it is regression tested according to related theories to make it have a higher de-
gree of fit and practicability. Research results: Among the energy consumption in Anhui Province, the three
indicators of the province's GDP, population number of household registration, and coal consumption have
the greatest impact on them. It also proposed that Anhui Province should actively make energy strategic plans,
carry out scientific and technological innovation, and develop new energy in the future energy utilization, in
order to provide some policy ideas for the study of energy consumption in Anhui Province.
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1. Introduction

Energy is a resource that can provide energy. Energy
usualy refers to a variety of resources that can be ob-
tained directly or through processing and conversion,
including coal, oil, natural gas, and so on. Energy is an
important material foundation for economic growth stab-
ly and social development sustainably of China, and is
the lifeblood of the national economy. On the one hand,
energy resources are the main driving force of Chinas
economic growth. Economic development requires more
energy to support it, and energy shortages will further
restrict economic development of China. On the other
hand, economic growth in turn will affect energy con-
sumption. Nowadays, the global economy is developing
a a high speed, and energy and resource security has
risen to the nationa level. All countries have formulated
energy policies with energy supply security as the core.
This study addresses the issue of energy consumption in
Anhui Province. First, the relevant influencing factors are
analyzed theoretically, and then a set of prediction mod-
els that fit the energy consumption is constructed based
on the stepwise regression method and its test. It is of
great guiding significance for the formulation of the
energy planning strategy of Anhui Province.

2. Theoretical Analysis of Influencing Fac-
torsof Energy Consumption
From the historical process of human society, energy has

adecisive role in human socia development. Thisis spe-
cificaly reflected in the fact that energy can not only

promote the development of social productive forces, but
also promote the expansion of the economic scale. It isan
indigpensable material foundation for improving the liv-
ing standards of a country's people. There are many fac-
tors influencing energy consumption, but according to
previous research, it is mainly the regional economic
level. The demand of energy for economic growth and
the role of energy for economic growth are usualy the
strongest when the energy supply cannot meet the de-
mand [1]. Combining many domestic and foreign experts
and scholars with a large number of research results, this
study selects four major factors: GDP, population num-
ber of household regigtration, total output value of indus-
try and coal consumption [2].

2.1. GDP

For the causal relationship between GDP and energy
consumption, experts and scholars at home and abroad
have made a quantitative study. Abroad, two scholars,
Kraft Jand Kraft A, discovered for the first time in 1978
about economic research on energy that there is a one-
way causal relationship between GDP of USA and ener-
gy consumption, that is, GDP can promote energy con-
sumption. Although many scholars have different opi-
nions about the research conclusions of Kraft Jand Kraft
A, the research on the causal relationship between energy
consumption and GDP has been extended to Britain,
Germany, Canada, Japan and other countries. With the
acceleration of urbanization and industrialization, China's
energy consumption has increased rapidly. The contra-
diction between the constraints of resources and the envi-

254



HK.NCCP

International Journal of Intelligent Information and Management Science

ISSN: 2307-0692, Volume 9, Issue 2, April, 2020

ronment and the rapid economic growth is intensifying,
which has become a severe challenge for Chinas eco-
nomic and sociad development. Domesticaly, Han
Zhiyong, Wei Yiming and other people selected data
from 1978-2000 to analyze the co-integration and causal-
ity of China's energy consumption and economic growth.
They aso concluded that there is a two-way causal rela-
tionship between China's energy consumption and eco-
nomic growth, that is, energy consumption promotes
economic growth, which in turn increases energy con-
sumption [3]. Therefore, this study selects GDP as an
important influencing factor for the energy consumption
in Anhui Province.

2.2. Population number of household registration

The population of household registration refers to people
that have registered their permanent residence at the pub-
lic security household registration management office of
their place of permanent residence in accordance with the
Regulations of the People's Republic of China on House-
hold Registration. The possession of energy resources is
a necessity for the progress of human society and the
people's production and life. Because the absolute
amount of energy savings and output in China is large,
but the large population base leads to a small per capita
possession, with the large-scale increase in population
and the rapid development of industrial modernization,
China's energy is becoming increasingly tight. Especially
since the 21st century, the smooth implementation of
China's urbanization strategy has led to arapid and large-
scale increase in population number of household regis-
tration in various regions [4]. And with the advancement
of urbanization and the increase in the population number
of household registration, energy consumption of China
is also increasing, and energy resources are becoming
increasingly scarce. For Anhui Province, the increase in
population number of household registration brought by
rapid urbanization has become another important factor
affecting energy consumption.

2.3. Total output value of industry

Anhui Province is currently transforming into a strong
industrial province and isin atransition period. However,
according to statistics from relevant departments, our
province is currently in serious shortage of energy re-
sources. High energy-consuming and high-emission in-
dustries such as steel, nonferrous metals, and building
materials account for a large proportion, which has be-
come a bottleneck restricting the sustainable economic
development of Anhui Province, which has seriously
affected the transformation of our province. In addition,
most domestic experts and scholars mainly study the
relationship between GDP and energy consumption, ig-
noring the characteristics of different industries with dif-
ferent energy consumption structures and technological

levels. Based on this, for the energy consumption in An-
hui Province, in addition to some common influencing
factors, the total output value of industry is selected as
another important influencing factor. Research and ana-
lyze the annual data of Anhui Province's total industrial
output value from 2000 to 2018 as a sample to analyze
the relationship between the province's energy consump-
tion and the growth of total output value of industrial.
Thisisof great significance for promoting the sustainable
development of industrial economy and society in Anhui
Province.

2.4. Coal consumption

Coalis the main energy source of China. According to the
statistics from relevant departments, the total natural re-
sources of China are the seventh in the world and the
total energy resources are the third in the world. The pro-
portion of coal in Chinais about 70%; and the proportion
of natural gas, oil, electricity and other energy sourcesin
China accounts for about 30%. Compared with the other
countries in the world, China has maintained its position
as the largest coa producer and consumer of the world
for many years. The production and consumption of coal
has played an important role in China's social and eco-
nomic development. In 2008, China's total coal produc-
tion accounted for 42.5% of the world's total coal con-
sumption and total coa consumption accounted for
42.6% of the world's total. And with the social and eco-
nomic development and the acceleration of infrastructure
construction, Chinas industrial production of coa has
increased rapidly, and national consumption demand has
increased significantly. Anhui Province is aso rich in
coal resources of the "Two Huai Rivers' and is an impor-
tant energy export place in East China. Such good innate
conditions determine the structural dependence of Anhui
Province on coal in terms of energy consumption. There-
fore, this study believes that coal consumption has a cer-
tain impact on Anhui's energy consumption.

3. Establishment of Stepwise Regression
M odel

After the above analysis of influencing factors on energy
consumption. The study selected 4 influencing factors of
GDP, population number of household registration, total
output value of industry and coal consumption as expla-
natory variables, and total energy consumption as ex-
plained variables. An empirical analysis was made on the
energy consumption of Anhui Province. Variables and
their explainations of symbols are in Table 1.The data
collected by the Ingtitute from 2000 to 2018 in Anhui
Province mainly comes from the Anhui Statistical Year-
book, the China Energy Statistical Yearbook and so on.
At the same time, in order to make certain data compara-
ble and operable, some data are averaged, summed and
calculated in this study.
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Table 1. Variables and their explainations of symbols

Symbol Variable name Symbol Variable name
Y Coal consumption (10,000 tons of standard coal) X, Total output value of industry(100 million yuan)
X, GDP(100 million yuan) X, Coal consumption(10,000 tons)
X, Population number of household registration(ten thousand people) - -

According to the above variables, a linear regression
model between the energy consumption of Anhui Prov-
ince and each influencing factor is asfollows:

Y, =b,+b, X, +b,X, +b,X;+b,X, +m
Where b, is a constant; and b,, b,, b,, b, is aregres-

sion coefficient; is a random perturbation term, which
has nothing to do with the explanatory variable and the
explained variable [5].

3.1. Correlation analysis

In order to explore the correlation between the variables,
the research uses Eviews software to do a correlation
analysis between the selected explanatory variables and 6
explanatory variables. According to the output results of
software, the correlation coefficients between total ener-
gy consumption Y and GDP X, , population number of
household registration X, , total output value of industry
X,, and coal consumption X, are 0.985, 0.976, 0.976,
and 0.990, respectively. There is a strong correlation be-
tween explanatory variables and explained variables. At
the same time, it can be seen from the output correlation
coefficient that there is aso a high correlation between
the six explanatory variables. For example, the correla
tion coefficients between the three influencing factors of
GDP X, and population number of household registra-

tion X, , total output value of industry X, , and coa con-

sumption X, are all above 0.9, which indicates that there
must be multiple collinearity between variables.

3.2. Inspection and correction of model

3.2.1. Goodness-of-fit test and equation significance
test

Based on the collected data of Anhui Province from 2000
to 2018, the study uses Eviews to perform the least
sguares regression and obtain the regression results.
Among them, the value of the determinable coefficient
R? is 0.9982, and the value of the determinable coeffi-
cient R? after correction is 0.9976, both of which are
very close to 1, indicating that the model has a high ex-
planatory power for the explanatory variables and good-
ness of fit isgood; the value of the F statistic is 1638.268,
its Sig value is very close to 0, and its value of signific-
ance level is 0.05, which shows that the four explanatory
variables have a strong ability to explain the model to-
gether, and passed the significance test of the equation.

3.2.2. Parametric significance test

The study uses Eviews to perform simple univariate li-

near regression on the total energy consumption and
four explanatory variables, and summarizes the results
output by Eviews. Finaly, a table of parameter signific-
ance test is obtained, as shown in Table 2.

Table 2. Thetable of parameter significance test

Explanatory variables X, X, X, X,
b 0.3710 10.7961 0.1789 0.7321
It] 22.3448 17.4942 17.4137 27.7423
R? 0.9708 0.9533 0.9529 0.9809

According to the analysis of the results in the above table,
it can be known that the |t| of GDP X, , population num-
ber of household registration X, , total output value of
industry X, , and coal consumption X, are much larger
than their critical values, which indicates that they have
passed the parameter significance test.

3.2.3. Correction of multiple collinearity

Here, Eviews software is used to perform manua step-
wise regression correctionon the regression equation. The
correction processis as follows:

First, perform simple linear regression on the four expla-
natory variables selected, and the regression results are
shown in Table 2; according to the principle of selecting
the optimal explanatory variable (whether it is economi-
cally meaningful; whether the determination coefficient
is higher than the original one; whether the equation is
significant; whether the parameter is significant), a op-
timal explanatory variable X; is selected as the basis.
According to Table 2, al explanatory variables have
passed the parameter significance test, and they all con-
form to the principle of optimal explanatory variables.
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Because coal consumption has the highest determinable
coefficient, which is 0.9809, coal consumption X, is

selected as the first explanatory variable, and other ex-
planatory variables are sequentially added for the first
regression, and the results are obtained.

Then, based on the results of the first regression, on the
basis of X, , the parameter significance test of the expla-

natory variables X, failed, and the principle of optimal

explanatory variables was not satisfied. Although the
remaining explanatory variables are in line with the prin-
ciple of optimal explanatory variables, the highest deter-
mination coefficient of X, is 0.9949. Therefore, we

choose GDP as the second explanatory variable, and se-
quentially add other explanatory variables for the second
regression, and get the results.

Then, based on the results of the second regression, it
was found that on the basisof X, and X, , the coefficient

of the total output value of industry X, was negative,

which did not meet the economic significance and was
contrary to the actual situation. While explanatory varia-
ble X, failed the parameter significance tedt, its |t| is

very close to the critica value (p value is very close to
0.05 and not more than 0.1). And this explanatory varia-
ble has a very large impact on total energy consumption.
Therefore, the explanatory variable of population number
of household registration X, is retained as the third ex-

planatory variable.

Finally, through the above-mentioned series of amend-
ments and analysis, it is finally determined that the re-
gression model has three explanatory variables. coal con-
sumption X, , GDP X, , and population number of

household registration X, .

3.2.4. Heter oscedasticity test

The study uses the White test in Eviews to test for the
presence of heteroscedasticity, and the cross product term
is checked during the test. According to the test results,
the White test statistic was found to be 10.9950, and the
corresponding P was 0.2020.This means accepting the
null hypothesis that the model does not have heterosce-
dasticity.

3.3. Stepwise regression equation

After correlation analysis, a series of tests, and correction
of multiple collinearity, Eviews was used to perform the
least squares regression and the regression result was
obtained, as shown in Figure 1.

From this, the regression equation of total energy con-
sumption in Anhui Provinceisfinally obtained:

Y =-18277.83+0.1454X, + 0.1905X, +3.4539X,

Among them, represents the total energy consumption
(10,000 tons of standard coal) of Anhui Province in that

year, X, represents the GDP of Anhui Province in that
year (100 million yuan), X, represents the population
number of household registration in Anhui Province
(210,000 people), and X, represents the coal consumption

in Anhui Province.
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Figure 1. Result of the least squaresregression

Moreover, from the above regression model, under the
condition that other conditions remain unchanged, for
each unit of GDP increase in Anhui Province, an addi-
tional 0.1905 units of standard coal will be consumed
accordingly. In the same way, with other conditions un-
changed, every additional unit of population number of
household registration in Anhui Province will consume
an additional 3.4539 units of standard coal. For every 1
unit increase in coal consumption in Anhui Province, the
total energy consumption will increase by 0.1454 units.

4. Analysis Conclusion and Policy Sugges-
tion
4.1. Analysis conclusion

Through the above series of tests and corrections, the
regression equation of total energy consumption in Anhui
Provinceisfinally obtained:

Y =-18277.83+0.1454X,, +0.1905X, + 3.4539X,

From this, we find that the coefficient of the population
number of household registration is the largest, so the
impact on the total energy consumption is also the largest.
The coefficient of coa consumption is the smallest, and
it has the smallest impact on the total energy consump-
tion of Anhui Province. This indicates to a certain extent
that Anhui's coal energy utilization rate is low, the more
coal is used, the more other resources need to be con-
sumed to make up. The reason why the total output value
of industry was excluded may be that the industria ener-
gy consumption in Anhui Provinceis not high.

4.2. Policy suggestion

4.2.1. Optimize energy consumption structure and
develop new clean energy

From the above analysis, we can see that coal consump-
tion has a certain impact on the energy consumption of
Anhui Province. Therefore, in order to promote the sus-
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tainable development of the industrial economy in Anhui
Province, the relevant provincia government depart-
ments should take a series of measures to make a strateg-
ic plan for energy. For example, we can implement a
diversified energy consumption structure strategy, optim-
ize the energy consumption structure, and make our
province's energy use consistent with the industrial de-
velopment strategy; can effectively use rural renewable
energy, which not only solves the energy gap problem in
our province, but also eases the environmental pollution
situation; can also introduce corresponding industrial,
technological, and economic policies to effectively pro-
mote the diversification of energy imports; can actively
carry out scientific and technological innovation and de-
velop new clean energy. In addition, clean coa technolo-
gy can be vigorously developed, and technical means can
be used to effectively solve the problem of resource
shortage and environmental pollution caused by the large
use of cod. In this way, a diversified and clean energy
structure can be formed in the medium and long term,
which can promote the healthy development of Anhui's
industrial economy [6].

4.2.2. Integrate relevant policy systems and control
the population growth rate

The population number of household registration has the
greatest impact on the energy consumption of our prov-
ince, and there are many reasons for the increase in the
population number of household registration. In this re-
gard, the provincial government needs to further integrate,
perfect and improve the relevant policy system in order
to control the increase in the population number of
household registration; Opppewssddddddddevarious con-
trol measures can be taken to effectively reduce the popu-
lation increase and aleviate the severe situation of rapid
growth of energy demand in our province. In addition,
the energy authority in Anhui Province should also adopt
avariety of policy measures such as total amount control,
classified guidance, price control and energy-saving
technological transformation, strengthen the development
of new energy and improve the efficiency of energy use
to effectively curb the problem of excessive growth of
energy consumption demand.

4.2.3. Coordinate the relationship between economy
and energy to promote sound and rapid economic
development

There is dso a quantitative relationship between GDP
and energy consumption. It is necessary to coordinate the
relationship between energy consumption and economic
development. For example, in the future energy use, the
provincia government of Anhui must handle the rela-
tionship between rural economic development and indu-

strialization process, set scientificaly and steadily the
goal of reducing emissions, formulate low-carbon devel-
opment policies, and change the way of economic devel-
opment. This can achieve good and fast economic devel-
opment in the province while ensuring people's daily
lives. It is also necessary to adjust the relationship be-
tween energy consumption structure and ecologica pro-
tection, expand energy supply channels, control total
energy consumption, control greenhouse gas emissions
and further support renewable energy.

4.2.4. Adjust the industrial structure and promote
the development of the tertiary industry

In the above analysis, the total output value of industry
did not pass the regression test and was eventualy re-
jected. However, from the perspective of statistical indi-
cators, the total output value of industry has a significant
correlation with the province's energy consumption
through significant tests and correlation analysis. Judging
from the actual situation, the economic structure of An-
hui Province is unreasonable, especially the tertiary in-
dustry is ill in the development stage, and industrial
development requires a large proportion of energy.
Therefore, the provincial government must increase its
efforts to adjust the industrial structure and vigorously
develop industries with low energy consumption and
high added value; for the development of the tertiary
industry, incentive policies can be adopted to adjust the
proportion of the tertiary industry in all industries; for the
development of heavy industry, it is necessary to control
the total volume, adopt technological advancement, and
adopt high-tech transformation to change the industria
structure and reduce the energy consumption while creat-
ing economic value.
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