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Abstract 
In view of the impact of climate change on human development, countries have taken 
measures to reduce carbon emissions and sequester carbon. China has proposed a "two-
carbon" goal of carbon peaking and carbon neutrality. This paper selects the relevant 
time series data of China's carbon emissions from 1990 to 2017, and through the 
research on the influencing factors of China's CO2 emissions, discusses its correlation 
with economic development, and puts forward effective suggestions on how to achieve 
carbon neutrality in China in the future. 
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1. Introduction 

Because the burning of fossil energy such as petroleum and coal, or cutting and burning, will 
release a lot of CO2, that is, a greenhouse gas. This greenhouse gas has a high transmittance to 
sunlight and is also very attractive to the long-wave radiation of the earth. , which can absorb 
the infrared radiation on the surface very well, causing the earth's temperature to rise and 
causing the global greenhouse effect. 
China is the world's largest carbon emitter and a major exporter of externalities. At present, 
China’s carbon emissions account for 28.8%, the highest in the world, significantly higher than 
China’s share in the global economy (16.3%). Therefore, any international environmental issue 
cannot be without China's participation. At present, China is facing a lot of pressure in the 
international public opinion field. In this context, actively participating in carbon neutrality is 
an important starting point for China to promote international cooperation with developed 
countries, and it also has moral legitimacy [1]. 
Carbon emissions and economic development have always attracted attention. China is the 
world's largest carbon dioxide emitter and the world's second largest economy. It has a solid 
economic foundation in reducing carbon dioxide emissions and can promote coordinated 
emission reductions in other developing countries. It is also an important factor in our 
construction of a human future. By studying the relationship between carbon dioxide and 
economic development, we can deeply understand the changes of China's carbon emissions 
during the economic transition period, which has important guiding significance for 
formulating carbon emission reduction policies and suggestions [2]. 

2. Sample Selection 

The explained variable (yi) is China's CO2 emissions, and the explanatory variables are China's 
national GDP (x1), national population (x2), and industrial energy consumption (x3). Due to the 
outbreak of the epidemic in recent years, China's economy has suffered a huge impact. 
Therefore, the data of recent years are excluded, and the data of these three indicators from 
1990 to 2017 are selected as samples. The data comes from the "National Bureau of Statistics". 
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3. Analysis of China's Carbon Emissions 

China has been one of the most powerful drivers of the global economy for nearly three decades, 
and its carbon dioxide emissions have kept pace with its GDP growth [3]. As can be seen from 
Figure 1, China's carbon emissions generally showed an upward trend from 2001 to 2017, and 
its trend was parabolic, that is, carbon emissions showed a high-speed upward trend from 2001 
to 2009, and the growth rate from 2010 to 2017 In 2015, the carbon emission growth rate 
showed a negative value, which shows that China's carbon emission reduction governance 
effect has been very good in recent years, and it is developing in the direction of a low-carbon 
economy. Carbon economy and green travel are inseparable. 
 

 
Figure 1. China's carbon emission trend map 

 
To measure the degree of economic development of a country, the most important indicator is 
its industrial development degree. Industrialization, as the only path for a country's 
development, not only requires a large amount of production factors such as capital and labor, 
but also has a relatively high level of production in the early stage of industrialization. energy 
dependence, and energy plays a vital role in the development of a country. As can be seen from 
Figure 2, China's energy consumption is on the rise as a whole, but the growth rate has slowed 
down significantly in recent years [4]. Considering the trend of China's economic growth, 
China's economic development before 2011 mainly relied on the input of energy, which caused 
a huge impact on China's environment. With the emphasis on the ecological environment and 
the implementation of carbon emission reduction policies, China's energy investment has 
undergone tremendous changes, gradually becoming an eco-friendly new energy source. 
 

 
Figure 2. China's economy and energy consumption trend map 
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4. Model Setting 

Use EViews software to draw scatter diagrams of national carbon emissions related to national 
GDP, national population, and industrial energy consumption, as shown in Figure 3. 
 

 
Figure 3. Correlation plot of explanatory variable and explained variable 

 
It can be seen from the scatter plot that the explained variables change linearly with respect to 
the explanatory variables and the explained variables change nonlinearly with respect to the 
explanatory variables, so the overall regression model can be set as: 
 

log(𝑦 ) = 𝛽 + 𝛽 𝑙𝑜𝑔(𝑥 ) + 𝛽 𝑥 + 𝛽 𝑙𝑜𝑔(𝑥 ) + 𝜀                               (1) 

5. Parameter Estimation 

Figure 4 shows the model estimation result obtained by using the OLS estimation model. 
 

 
Figure 4. Regression Model Estimation Results 

 
As can be seen from the figure, the sample regression function is: 
 

𝑙𝑜𝑔(𝑦 ) = −5.0444 − 0.2421𝑙𝑜𝑔(𝑥 ) + 0.0046𝑥 + 0.8042𝑙𝑜𝑔(𝑥 )                      (2) 
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Se = (0.6285)(0.0653)(0.0008)(0.0416)                                           (3) 
 

t = (−8.0259)(−3.7101)(5.7313)(19.3398)                                     (4) 
 

𝑅 = 0.9970      2 = 0.9966       𝐹 = 2658.53      𝐷𝑊 = 1.9788                      (5) 

6. Model Checking 

6.1. Economic Significance Test 
The sample estimation results show that the regression coefficient of log(x ), is negative, which 
is inconsistent with that shown in the correlation diagram and does not meet the economic 
significance. The reason may be the existence of multicollinearity. 

6.2. Goodness of Fit and Statistical Tests 
The coefficient of determination is very close to 1, indicating that changes in the national GDP, 
national population, and industrial energy consumption in the sample can explain 99.70% of 
the national carbon dioxide emissions changes, indicating that the sample regression model fits 
the sample data well. 
At the significance level of 0.1, according to the accompanying probability P value of the t-test 
of the regression coefficient, it can be seen that the P values of all explanatory variables are less 
than 0.1, that is, the national GDP, national population, and industrial energy consumption are 
considered to have significant linear effects on national carbon dioxide emissions. 

6.3. Econometric Test 
6.3.1. Multivariate Collinearity Test 
1) Simple correlation coefficient method 
In order to verify the appearance of multicollinearity, the correlation coefficient matrix is 
obtained by calculating the correlation of each explanatory variable, as shown in Figure 5. 
 

 
Figure 5. Correlation coefficient matrix plot between explanatory variables 

 
It can be seen from the correlation matrix that each explanatory variable has a high correlation, 
confirming the existence of severe multicollinearity. 
2) Variance inflation factor method 
In order to further test the multicollinearity of the model, an auxiliary regression is performed, 
and each explanatory variable is used as the explained variable to regress the remaining 
explanatory variables, and the coefficient of determination and variance inflation factor are 
obtained as shown in Figure 6. 
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Figure 6. VIF menu calculation result 

 
Studies have shown that if the variance inflation factor (VIF) is greater than 10, it usually means 
that the explanatory variable and the other explanatory variables have severe multicollinearity 
directly. The variance inflation factors of the three explanatory variables in this model are all 
greater than 10, so there is a serious of multicollinearity. 
3) Correction for multicollinearity 
Use the stepwise regression method to correct the multicollinearity, and the regression results 
are shown in Figure 7. 
 

 
Figure 7. Stepwise regression results with forward in and out method 

 
Therefore, the established multiple regression model is: 
 

y = −2.7828 − 0.0017log(x ) + 0.6915log(x )                                             (6) 
 

Se = (0.1882)(0.0349)(0.0003)                                                          (7) 
 

T = (−14.7871)(19.8109)(6.5891)                                                     (8) 
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𝑅 = 0.9953      2 = 0.9949       𝐹 = 2635.33      𝐷𝑊 = 1.0500                               (9) 
6.3.2. Heteroskedasticity Test (White Test) 
In order to confirm whether the model has heteroscedasticity, a White test is performed on it, 
and the results are shown in Figure 8. 
 

 
Figure 8. White test operation result 

 
Under the condition that the significance level is 0.1, since the auxiliary regression model of 
White test has nR = 8.2675 , and the P value of nR  is 0.1421>0.1, the null hypothesis is 
accepted, and it is considered that the model does not have heteroscedasticity. 
6.3.3. Autocorrelation Test 
1) DW test method 
The DW test method is used to test the autocorrelation of the model, and the results are shown 
in Figure 9. 
 

 
Figure 9. DW test results 

 
It can be seen from the figure that the DW value of the model is 1.0500, and there is 
autocorrelation, but this method cannot judge whether the model has high-order 
autocorrelation. 
2) Partial correlation coefficient test 
In order to better judge the degree of autocorrelation of this model, this paper uses the partial 
correlation test method to test its autocorrelation, and the results are shown in Figure 10. 
 

 
Figure 10. Partial correlation coefficient test 
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By observing whether the length of the bar graph exceeds the left and right dotted lines, it can 
be judged that the model has a first-order positive autocorrelation. 
3) Correction for autocorrelation 
The generalized difference method is used to correct the first-order positive autocorrelation of 
the model, and the results are shown in Figure 11. 
 

 
Figure 11. Generalized difference method correction results 

 
It can be seen from the figure that after changing the estimation method to the GLS estimation 
method, the DW value of the model is 2,1646, which is close to 2, indicating that the model no 
longer has autocorrelation. In order to further verify whether the model has autocorrelation, a 
B-G test is performed, and the results are shown in Figure 12. 
 

 
Figure 12. B-G test results 

 
It can be seen from Figure 12 that the P value of n is 0.1385>0.1, so the null hypothesis is 
accepted and it is believed that the model does not have autocorrelation. Therefore, the model 
can be expressed as: 
 

y = −0.0250 − 0.0002log(x ) + 0.0046log(x ) + [AR(1) = −0.0480]               (10) 
 

Se = (0.0209)(0.0002)(0.0039)(0.0269)                                              (11) 
 

T = (−1.1940)(−1.1224)(1.1886)(−1.7885)                                        (12) 
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𝑅 = 0.9964      2 = 0.9960       𝐹 = 2226.54      𝐷𝑊 = 2.1646                     (13) 
 
The economic significance of this model is that when other conditions remain unchanged, for 
every 1% increase in China's national GDP, China's national carbon dioxide emissions decrease 
by 0.027% on average; when other conditions remain unchanged, China's industrial energy 
consumption per with an increase of 1%, China's national carbon dioxide emissions will 
increase by 0.4597% on average. 

7. Weaknesses of the Model and Directions for Improvement 

7.1. Flaws in the Model 
The sample data of the study only stays in the last three decades, and the data has certain 
limitations. 
There is a lack of unknown qualitative and quantitative factors in the process of model 
establishment, and the established model is still different from the real situation. 

7.2. Improvement Direction 
Try to grasp as much data as possible and collect the impact of relevant policies to improve the 
accuracy of the model. 
Increase the sample size and increase the explanatory variables that have an important impact 
on fiscal revenue within a reasonable range. 

8. Conclusions and Recommendations 

8.1. Conclusions 
With the acceleration of technological innovation and the constant emphasis on the ecological 
environment, although China's carbon dioxide emissions have not grown so fast, the link 
between economic development and carbon dioxide emissions is still very large. Therefore, it 
is necessary to accelerate the transformation and upgrading of the industrial structure, reduce 
the dependence on energy, and accelerate the realization of technological innovation and new 
energy development. 
It can be seen from the model that China's carbon dioxide emissions are affected by many 
factors, among which the most significant and most important factor is China's industrial 
energy consumption. The increase in China's industrial energy consumption has largely 
resulted in a significant increase in China's carbon dioxide emissions. At the same time, 
assuming that China's industrial structure and external environmental conditions remain 
unchanged, China's CO2 emission level and China's industrial energy consumption are non-
linear. Positive correlation, that is to say, as China's industrial energy consumption level 
continues to increase, CO2 emissions will also increase; conversely, when industrial energy 
consumption decreases, China's carbon dioxide emissions will also decrease. 

8.2. Recommendations 
8.2.1. Accelerate the Optimization of Industrial Structure and Develop Green Economy 

Industries 
Since most of CO2 emissions come from fossil energy, in order to achieve carbon peaking and 
carbon neutrality, it is necessary to continuously reduce the consumption of fossil energy. As 
far as China is concerned, coal is the main fossil fuel, and the CO2 released by burning coal 
accounts for 70% of the country's CO2. Therefore, the current energy structure adjustment is 
mainly achieved through restrictions on coal. At present, China's energy consumption has 
reached 65%, and there is still a certain distance from the energy consumption of developed 
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countries in the world [7]. China should speed up the adjustment of its industrial structure, 
prompting industries with high carbon emissions to speed up the optimization of its internal 
energy structure and move closer to a low-carbon and green economy. 
8.2.2. Give Full Play to the Role of the Market and the Government to Build a Modern 

Climate Governance System 
It is necessary to guide people's low-carbon production and consumption through price, 
taxation, trading, etc. At the same time, to promote the implementation of China's carbon 
peaking plan through the establishment of a national carbon trading and climate investment 
fund. Strengthen the guidance of financial funds, broaden the channels for environmental 
investment, and increase the input of raw materials, fuels and production processes in key 
industries; implement price adjustments and preferential treatment for production and other 
links, and provide tax concessions for energy-saving and emission-reducing products. Establish 
and improve China's carbon trading market, establish and improve the carbon emission quota 
system, and integrate the automatic emission reduction work certified by the state into the 
carbon trading system. It is necessary to revise the environmental tax law and study and 
formulate a plan to include carbon dioxide in the environmental tax. Actively promote the 
development of "carbon" services, and promote the low-carbon behavior and green 
consumption concepts of small and micro enterprises, families and individuals [8]. 
8.2.3. Promote Core Technology Innovation and Promote the Development of Hard-to-

decarbonize Industries 
Technological progress plays a key role in promoting China's development of low-carbon 
technologies and low-carbon economy. In response to the growing global demand for climate 
change, occupying the forefront of "green technology" will become a key factor for China to gain 
development advantages in the future, and "green energy" should be listed as one of China's 
major scientific and technological development priorities. The development of carbon capture 
and application technology plays an important role in the development of hard-to-decarbonize 
industries such as steel and cement, but it also increases the operating cost of the industry. Low 
technical support is of great significance to the realization of China's carbon neutrality goal [9]. 
8.2.4. Innovation to Promote the Urbanization Process and Reduce the Pressure of 

Carbon Emissions 
Due to the increase of domestic population and the implementation of urbanization, by 2019, 
China's urbanization rate has reached 60.60%, far lower than the level of more than 80% in 
developed countries. The acceleration of urbanization will inevitably give urban infrastructure 
and carbon dioxide emissions cause a huge burden. Introducing the concept of low-carbon in 
the initial stage of the future urbanization process is to control its source and control it 
effectively, thereby reducing CO2 emissions, to achieve the goal of green and low-carbon 
development, in order to build a sustainable ecological civilization society as soon as possible 
[10]. 
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