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Abstract. Thermal power industry is a key area of China’s energy conservation and emission reduction.
Using the national recommendation method, we calculated the carbon emissions data of Shaanxi’s
thermal power in the 1995-2015 period, and analyzed the response to environmental management
policies. The policy response selects energy industry development and environmental governance as the
endogenous variables, and uses the methods of co-integration and error correction model to analyze the
long-term ensuring future equilibrium and short-term impact mechanism for the three. Based on variance
decomposition, this paper refines the contribution of dynamic energy industry development and
environmental governance to thermal power carbon emissions. The research shows that the carbon
emission of thermal power in Shaanxi province rose from 1891.63 x 10* t in 1995 to the peak of
11086.14 x 10* t in 2010, and then the improvement of energy efficiency has brought a downward trend
of carbon emissions. Energy industry development and environmental governance can negatively effect
carbon emissions from thermal power plants. In the long run, carbon emissions from thermal power
plants can be gradually reduced. The contribution of the two variables is about 5% and 6% respectively,
which has great room for improvement.

Keywords: energy industry development, environmental governance, call mechanism, efficiency
improvement, pollution reduction

Introduction

Using the heat generated from coal and other combustion-based methods to produce
electricity, thermal power generation is the main source of power in China and one of
the main CO2 emission sources. At present, the thermal power industry has become a
key area of national energy conservation and emission reduction. China’s thermal
power enterprises are mainly concentrated in Jiangsu, Shandong, Shaanxi and several
other, and Shaanxi in 2010 became the first batch of the country’s low carbon
experimental development province, therefore, the measurement of thermal power
carbon emission in Shaanxi province can provide effective data basis for the
management of regional energy saving and emission reduction (Nas and Talebian-
Kiakalaieh, 2017; Majumder et al., 2019).

In the current research, the calculation of carbon emission of thermal power is
mainly expressed as “energy consumption method”, that is to sum up energy
consumption, and calculate carbon emission volume in combination with various energy
carbon emission factors (Licht et al., 2018; Pazand and Hezarkhani, 2018). “Energy
consumption law” can be used to estimate the carbon emissions of the industry better,
but this method is limited to static research, neglects the carbon emission in the process
of power transmission from the thermal power industry and the process of
desulfurization, which eventually leads to the leakage calculation of carbon emissions
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(Bergthorson, 2018; Joseph et al., 2019). Therefore, it is necessary to improve the
carbon emission research systematically and dynamically.

In 2013, the State Development and Reform Commission of China issued the
Guidelines for the Accounting Methods and Reporting of Greenhouse Gas Emissions by
China’s Power Generation Enterprises (Trial Implementation) to determine the emission
standards of air pollutants in thermal power plants. Based on the national development
and Reform Commission’s guidance method, this paper calculates the thermal power
carbon emission data in Shaanxi province in 1995-2015, probes the response
relationship of relevant policies to thermal power carbon emissions, and analyzes its
long-term equilibrium and short-term impact mechanism to provide reference for future
environmental management policy formulation (Ma et al., 2017; Sufiyan et al., 2018).

Shaanxi, also known as Qin, is located between the eastern longitude 105°29°—
111°15” and northern latitude 31°42°-30°35". It has jurisdiction over 10 prefecture-level
cities, such as Xi’an, Xianyang, Yan’an and Hanzhong, and is an important hub
connecting eastern, central, northwestern and southwestern China. The topography of
Shaanxi includes mountains, highlands, plains and basins (Fig. 1). The total area is 205
thousand and 800 km?. The forest coverage rate was 43.06%. The Yellow River basin
covers an area of 133 thousand and 300 km?, and the Yangtze River Basin has an area
of 72 thousand and 300 km? (Velea et al., 2009; Rajput et al., 2019). The annual average
temperature of the province is 13.6 centigrade; the annual precipitation is 598.1 mm.
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Figure 1. Elevation map of the Shaanxi Province
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Methodology
Calculation of carbon emission in thermal power

The Accounting Methods and Reporting Guidelines for Greenhouse Gas Emissions
from China’s power generation enterprises (Trial Implementation) regulates that the
total amount of greenhouse gas emissions from power generation enterprises is equal to
the emission of fossil fuel combustion in the boundary of the enterprise, the discharge of
the desulfurization process and the emissions generated by the net purchase and use of
electricity. Among them,

Eer!ergy consumption — ZHDE X EF:.' (qu)
Edesui,r'urizcrinﬂ procesz — E CAL x EF (qu)
Eeierrr!rir_r purchazs — Z AD x EF (Eq?’)

In Equations 1, 2 and 3, AD; is the level of i energy activity, which is expressed in the
calorific value (Atimtay, 2003; Kumar et al., 2017; Kumar, 2018), EF; is the i emission
factor; CAL is the consumption of carbonate in the process of desulfurization; EF is the
emission factor of carbonate in the desulfurizer. Based on the real situation of thermal
power generation in China, the desulfurizer is limestone, its carbonate content is 90%
by default, and the carbon emission factor is 0.44. 2 thousand and 700 tons of limestone
is consumed at 100 million kW h of power generation. AD is the purchase of electricity,
and error factor (EF) is the emission factor.

Vector autoregression and vector error correction model construction
(1) Vector autoregressive model and error correction model

Vector autoregressive models are often used to predict interconnected time series
systems and to analyze the dynamic effects of random disturbances on variable systems.
The expression is:

Yo =AY +AY e AY  +BX +ep 1=12,-T (Eq.4)

Among them, Yt is a vector of k endogenous variable; X; is a d dimension exogenous
variable vector; p is a lag order; T is a sample number; ¢, is a k dimension error vector,

A1, A2 Ap, B is an estimated coefficient matrix.

However, the defect of vector autoregressive model is that it cannot describe the
relationship between synchronous variables, and the error correction model can deal
with this problem better.

p-1
AY, =aECM , + Y LAY, +¢, (Eq.5)

i=1

Among them, ecm, , is the error correction term, « is the adjustment coefficient, and
the influence coefficient of 1, is Av, ,’s short term fluctuation on Av,.
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(2) Selection and treatment of index

In the field of environmental governance, energy industry technology upgrading and
industrial pollution control are the main strategies for energy conservation and emission
reduction (Valiani et al., 2016; Jamil et al., 2018). As the electricity belongs to the
energy industry, in order to better reflect the corresponding management, the energy
industry investment (EIS) and the industrial pollution control investment (IPS) are
selected to represent the status quo of the development of energy industry and the status
of environmental governance respectively, and the endogenous variables of the thermal
power carbon emission (CES) model are constructed (Reddy and Momoh, 2016; Ali et
al., 2018).

CES

According to the selection index, Equation 4. Y =|EIS |, X =0. In order to
IPS

reduce the large fluctuation of data, the natural logarithms of CES, EIS and IPS
sequences are taken respectively. The X, Y, t value substitution (Eq. 4) can be obtained:

LCES a, b, b, b, |[ LCES
LEIS =|a, |+|b, b,, b; || LEIS
LIPS | a, by, by, byg || LIPS |
(Eq.6)
C;; Ci» Ci5 |[ LCES & |
+|C,, C,y Cys || LEIS +| &
Ca1 C3p Ca3 LIPS t—2 ‘§2_t

Results, analysis and discussion

The data of thermal power consumption, the average low calorific value of energy
and electricity purchased are derived from the (Shaanxi statistical yearbook) . The
unit calorific value carbon content data comes from the provincial carbon emission
accounting guide and Intergovernmental Panel on Climate Change (IPCC) standard.
Some energy data and the average emission factor of regional power grid are derived
from “The guide to China’s carbon emissions accounting”. Among them, the average
emission factor of the northwest regional power grid is 0.977 kg/KW h, Over the
years, the investment in Shaanxi’s energy industry and investment in industrial
pollution control came from the National Bureau of statistics of China (Salem, 2018;
Hossain et al., 2019).

Empirical results and analysis
(1) Carbon emission of thermal power in Shaanxi

The results of thermal power carbon emission calculation in Shaanxi Province from
1995 to 2015 are in Table 1. The carbon emission of thermal power in Shaanxi Province
has been increasing since 1995 until the turning point of 2010. The emission reached its
peak of 11086.14 x 10* t in 2010, which is due to the 190.52 x 108 KW h increase of
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the thermal power generation in 2010 compared with the previous year. The amount of
raw coal used for thermal power generation increased from3949.22 x 10* t in 2009 to
4850 x 10* t, and then dropped t04107.56 x 10* t in 2011 (Boutabba and Lardic, 2016;
Shrestha and Baral, 2018).

Table 1. The carbon emission of thermal power generation in Shaanxi Province (unit: 10*t)

Time Emission value Time Emission value Time Emission value
1995 1891.63 2002 3312.53 2009 8177.14
1996 2177.56 2003 4350.98 2010 11086.14
1997 2471.41 2004 5148.33 2011 9206.80
1998 2589.26 2005 5014.09 2012 9428.29
1999 2701.68 2006 5805.92 2013 9445.80
2000 2737.83 2007 6296.26 2014 9502.33
2001 2902.70 2008 7134.40 2015 9533.27

At the same time, according to the composition of Shaanxi’s thermal power carbon
emissions (Fig. 2), we can also see in the purchase of electric power plate, Shaanxi’s
purchase of electricity carbon emissions also reached a maximum of 1608.92 x 10* tin
2010 (Moon and Seo, 2016). Since 2011, the purchase of electricity has been blank,
which has led to the historical peak of Shaanxi’s thermal power carbon emissions in
2010.
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Figure 2. Carbon emission from Shaanxi Province

In the comparison of three components of thermal power carbon emissions, energy
consumption becomes the key source of carbon emissions again (Moon and Shin,
2017). The total amount of carbon emissions in the desulfurization process is the lowest,
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and the purchase of electricity has been kept low before 2009. In 2010, the purchase of
electricity in Shaanxi province increased sharply, followed by a state of “0” in the
following years.

For the fluctuation of carbon emission in Shaanxi thermal power industry, the reason
is the policy changes (Deleidi, 2017). In the plan of “11th Five-Year” from 2005 to
2010, carbon emission reduction in Shaanxi province is to by the means of “optimize
the development of thermal power enterprises”, the main measures are to actively
improve the power generation technology and to the reduce the coal consumption
during the process of power generation. During that period, thermal power generation or
province is the main form of power generation (Kalshian, 2016). In the period of “12th
Five-Year”, the plan clearly proposes to vigorously develop hydropower, wind power
and solar power, and carries out the project of “gasification Shaanxi” in an all-round
way. So the standard coal consumption per unit energy consumption and thermal power
supply were reduced by 16% and 13% on the basis of 2010. In 2011-2015, thermal
power generation continued to increase, but carbon emission is under control, indicating
that thermal power energy efficiency has been improved. At the same time, the
improvement of clean energy production capacity, such as hydropower, has also
contributed to the efficiency of carbon emission reduction.

Taking hydroelectric power as an example, the generation of hydropower in Shaanxi
Province increased five times from 25.43 x 108 KW h in 1995 t0112.98 x 108 KW h in
2014. The generation of wind power in 2015 was 28 x 108 KW h. Average utilization
hours of power generation in 2015 were 281 h less than the previous year, 499 h for
hydropower, 210 h for wind power and 354 h less for thermal power (Bloom et al.,
2016). Therefore, the improvement of energy efficiency and the rapid construction of
clean energy such as water conservancy and wind power have promoted the low-carbon
development of Shaanxi electric power industry.

In a comprehensive view, although the power generation capacity of hydropower and
wind power is increasing annually, the proportion of the total amount of electricity
generated by these powers is very small compared with the amount of thermal power
generated. The thermal power occupies 90% of the power generation, so currently the
thermal power is main the power production in Shaanxi. In 2015, the total installed
capacity of China’s power generation was149000 x 10* KW, and the total installed
capacity of thermal power was 101150 x 10* KW. It is predicted that the total installed
capacity of thermal power generation in China will increase to 200000 x 10* KW and
380000 x 10* KW by 2020 and 2050, among which thermal power is also predicted to
reach 124650 x 10* KW and 154700 x 10* KW in each year. The increase of the
capacity cannot be separated from the capital investment of the country, so in the
environment management, the investment in the energy industry and the treatment of
industrial pollution will play key roles in the carbon emissions in the related industries
(Taylor, 2009).

Model verification and analysis
(1) Model parameter estimation

The stability of time series data is the precondition to ensure the validity of the
model. Automatic Direction Finder (ADF) method is used to test the stability of data by
unit root (Table 2). In the selection of lag order, the optimal lag period is determined to
be 2 order based on Chichi information criterion (AIC) and Schwartz criterion (SC).
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Variable ADF 1% critical | 5% critical | 10% critical P value Conclusion
statistics value value value
LCE -0.636 -2.700 -1.961 -1.607 0.2361 Unstable
ALCE! -2.910 -2.700 -1.961 -1.607 0.0097 Stable
LEI -1.602 -2.700 -1.961 -1.607 0.1088 Unstable
ALEI -3.692 -2.700 -1.961 -1.607 0.0018 Stable
LIP! -0.9613 -2.700 -1.961 -1.607 0.2236 Unstable
ALIP¢ -4.299 -2.700 -1.961 -1.607 0.0005 Stable

From Table 2 we can see that LCES | LEIS and LIPS of the ADF statistics are
greater than 10%, which contain unit roots and non-stationary sequences. But the test
values of the first difference are less than 1% of the critical value, the difference
sequence does not contain the unit root, so the difference sequence is stable, and the
data series conforms to the requirement of the construction model. The statistical
software EViews7.2 is used to build the model. The result of operation data is
substituted (Eg. 6), and the vector auto regression model is:

LCES 3.047 0.596 0.319 0.109 LCES
LEIS | =|—4.290|+|0.946 0.819 —0.152 || LEIS
LIPS 0.990 0.813 0244 0.167 LIPS | |
(Eq.7)
~0.216 —0.200 0.033][ LCES &,

+|(—0.117 —0.163 0.095| LEIS +| &

—0.410 0.059 0.301 || LIPS | | &, |,

The model (Eq. 7) is a variable system of carbon emissions, energy industry
development and environmental governance of thermal power plants in Shaanxi. The
AR root test of the model is based on the principle that the reciprocal of the model with
all the characteristic roots of the model is less than 1. From Figure 3 we can find that
the model has 6 characteristic roots, and the reciprocal of all the eigenvalues of the
model is in the unit circle, so the model is stable.

Meanwhile, according to the residual synchronization correlation matrix between
variables, we can test the variables have mutual influence, and the correlation
coefficients of LCES and LEIS, LIPS are 0.6071 and 0.4259 respectively (Bloch et al.,
2012; Rojamary and Uma, 2017). Therefore, in order to explore the response
mechanism between the energy industry development, environmental governance and
thermal power carbon emission, we need to further cointegration test of the residual
sequence of model (Eq. 7), in order to understand whether there is a long-term
equilibrium relationship between the three variables. The real economic data are often
caused by the “unbalanced process”, the long-term equilibrium relationship can not
reflect the short-term change. So we need to build vector error correction model to
analyze what kind of short-term effects the variables will have if they deviate from
equilibrium relations.

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(4):8435-8448.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1704_84358448
© 2019, ALOKI Kft., Budapest, Hungary



Wang — Li: Calculation and policy responses of thermal power carbon emissions in 1995-2015 in Shaanxi Province, China
- 8442 -
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Figure 3. Unit circle and characteristic root

(2) Response mechanism of thermal power carbon emissions

Pseudo regression is likely to occur in nonstationary sequences. Johansen
cointegration test is used to verify multiple variables, and whether there is a stable
relationship between variables (Table 3).

Table 3. Johansen co-integration test

Number of equations | Characteristic value | Trace statistics|5% critical value| P value |Conclusion
0 0.8225 35.9189 29.7971 0.0087 | Refuse
Uptol 0.3044 6.53111 15.4847 0.6327 | Accept
Upto2 0.0211 0.36107 3.84147 0.5479 | Accept

Table 3 shows a co-integration relationship at the 5% level, indicating a long-term
equilibrium between energy industry development and environmental governance, and
thermal carbon emissions. The cointegration equation is as follows:

LCES =0.3470LEIS —0.1225LIPS (Eq.8)
Standard deviation = (0.0249) (0.0252)

According to cointegration equation, the elastic coefficient of energy industry
development to thermal power carbon emission is 0.3470, that is, the investment of
energy industry increases by 1%, the carbon emission of thermal power increases by
about 0.35%, and the treatment of environmental pollution is negative (Oluleye et al.,
2018 ; Li et al., 2013). It shows that the investment of industrial pollution control can
effectively reduce the carbon emissions of thermal power enterprises. At the same time,
the error correction term can be constructed based on the cointegration equation (Eq. 8)
and the error correction model is established (Table 4).
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Table 4. Error correction model coefficient vector statistics

Error correction D(LCES) D(LEIS) D(IPS)
CointEql -0.4445 2.0404 -0.0995
D((LCES)-1) 0.3750 -0.7096 1.6479
D((LCES)-2) 0.1972 -0.8650 0.4596
D((LEIS) -1) 0.0163 0.3469 -0.0187
D((LEIS) -2) -0.1912 0.0351 0.4608
D((IPS) -1) -0.0544 -0.0020 -0.8466
D((IPS) -2) -0.1293 -0.0729 -0.5882

C 2.9200 0.6578 39.0031

A vector error correction model (Eg. 9) is established from Table 4:

D(LCES) 2.920 0.375 0.016 —0.054 |[ D(LCES)
D(LEIS) |=]0.658 |+|—-0.7100.347—-0.002 || D(LEIS)
D(LIPS) 39.003] |1.648 —0.019-0.847 || D(LIPS) | ,

0.197 -0.191 0.129 |[ D(LCES) |

+ |-0.8650.035 -0.073|| D(LEIS) (Eq.9)
0.460 0.461 -0.588 || D(LIPS) |
-0.445
+|2040 |[(LCES, —0.347LEIS +0.123LIPS) 4 4
-0.100

Equation 9 the error correction model consists of two parts: one is the short-term
effect of itself and other variables, and the other is the effect of deviating from the long-
term equilibrium relationship. Among them, -0.445, 2.040 and -0.100 respectively
indicate that the carbon emission of thermal power, the development of energy industry
and the environmental governance will deviate in the speed and direction from the long-
term cointegration. Judging from the absolute value, the development of the energy
industry has the fastest speed (Kang et al., 2018; Jiang et al., 2018; Raja, 2017). From
the view of direction, the investment of thermal power carbon emissions and the
environmental governance have a negative adjustment effect on the cointegration
relationship.

Based on the research object of this paper, the error correction model of thermal
power carbon emission is emphatically analyzed. Its determinant is:

D(LCES)= — 0.4445*(LCES(-1) — 0.3470*LEIS(~1) +0.1225* LIPS (1) — 5.1705)
+0.3750*D(LCES(-1)) + 0.1972*D(LCES(-2)) + 0.01630*D(LEIS(-1)) (Eqg.10)
~ 0.1912*D(LEIS(-2)) — 0.0544*D(LIPS(-1)) — 0.1294*D(LIPS(-2)) + 2.9200

From Equation 10, we can judge energy industry development and environmental
governance can negatively adjust carbon emissions from thermal power plants.
Investment in energy industry construction can improve the level of technological

APPLIED ECOLOGY AND ENVIRONMENTAL RESEARCH 17(4):8435-8448.
http://www.aloki.hu e ISSN 1589 1623 (Print) ¢ ISSN 1785 0037 (Online)
DOI: http://dx.doi.org/10.15666/aeer/1704_84358448
© 2019, ALOKI Kft., Budapest, Hungary



Wang — Li: Calculation and policy responses of thermal power carbon emissions in 1995-2015 in Shaanxi Province, China
- 8444 -

productivity, and industrial pollution investment directly promotes the control of
various pollution sources. IPS lag difference coefficient is - 0.0544 and - 0.1294
respectively, indicating that short-term fluctuations in environmental management can
reduce the amount of carbon emissions from thermal power plants. The impact of
EIS on carbon emissions of thermal power is not stable, but from the view of impact
coefficient, it can inhibit carbon emissions.

(3) Analysis of contribution

Co-integration analysis and error correction model estimate the long term
equilibrium and short-term impact mechanism between the development of energy
industry and environmental governance and the carbon emissions in thermal power
plants from a static point of view. The impulse response function can help us understand
the dynamic characteristics of the development of the energy industry, environmental
governance and the response of thermal power to carbon emissions better.

Figure 4 shows the results of impulse response of carbon emission from thermal
power to the energy industry development and environmental governance respectively.
The horizontal axis represents the lag period of impact, the vertical axis represents the
amount of carbon emissions, the solid line represents the impulse response function, and
the dotted line represents the deviation band of positive and negative double standard
deviation. According to Figure 4, the response of thermal power carbon emissions to
energy industry development and environmental governance are similar, reaching the
highest value in the second phase. Energy industry investment keeps declining from the
third phase until the sixth phase to reach the stability, showing the trend of convergence.
Environmental governance has a response fluctuation in the third and fourth periods,
and tends to be stable and convergent after the fifth phase. It shows that the
development of energy industry and environmental control in Shaanxi Province are
effective in the long run, and the carbon emission of thermal power can be slowed down
step by step. Variance decomposition is used to analyze the contribution of each
structural shock to the change of thermal power carbon emissions (Table 5), so as to
evaluate the contribution of different variables.

Response of LCES to LEIS Response of LCES to LIPS

_______________________
---------------------------

____________________

____________________________

T T T T T 1T T T T T T T T T T T T 11 LIS, B U B Y D B U B I N I O B |
2 4 & & 10 12 14 18 12 20 £ e 10 1L 2 e A

Figure 4. Impulse response of thermal power carbon emissions to energy industry development
and environmental governance

As can be seen from Table 5, the interference response of thermal power carbon
emission itself shows the trend of decreasing, and the contribution degree of energy
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industry development and environmental governance is increasing gradually in the ninth
phase. From the second to the fourth, the contribution of the energy industry is higher
than the environmental governance, and the improving of energy efficiency can reduce
the carbon emissions rapidly. However, due to the phase nature of the technology
renewal, the contribution of the energy industry is slowed down from the fifth stage; the
contribution of the two is 5% and 6% respectively in the 20 phase. It shows that the
development of energy industry and the intensity of environmental pollution control
have certain explanatory to the fluctuation of carbon emissions from thermal power
plants, which have a greater room for improvement.

Table 5. Variance decomposition

Variance contribution
Phases LCES LEIS LIPS
1 100.0000 0.0000 0.0000
2 94.5204 2.7914 2.6882
3 93.4209 3.7777 2.8015
4 92.0112 4.1107 3.8780
5 91.4399 4.2839 4.2762
6 90.8427 4.4295 4.7279
7 90.4889 4.5483 4.9628
8 90.1787 4.6484 5.1729
9 89.9582 4.7307 5.3111
10 89.7720 4.7995 5.4284
15 89.2392 5.0082 5.7524
20 88.9946 5.1045 5.9009
Conclusions

Economic development depends on the drive of power and energy. Based on the
estimated carbon emission values of thermal power in Shaanxi province in 1995-2015,
combined with the investment of energy industry and environment governance, the
VCE model is constructed to explore the long-term equilibrium and short-term
fluctuation response mechanism between the three variables. The following conclusions
are drawn:

(1) Shaanxi thermal power carbon emission keeps rising from 1995 until 2010.
Because of the drastically increase of the amount of raw coal used in thermal power in
2010, thermal power carbon emissions reaches the peak in the recent 20 years. The
development of hydropower, wind power, solar power generation and the reduction of
standard coal consumption have promoted the low carbon industry in Shaanxi province.

(2) There is a long-term co-integration relationship between energy industry
development, environmental governance and thermal power carbon emissions. Energy
industry development and environmental governance can negatively adjust thermal
power carbon emissions.

(3) In terms of contribution rate, the contribution rate of energy industry
development and environmental governance has gradually increased. The contribution
rate of industrial pollution control investment is slightly higher than that of energy
industry investment. Therefore, in the future development of Shaanxi thermal power
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industry, we should adjust the energy structure, make full use of non-fossil energy, and
actively optimize and upgrade of industrial structure.

(4) Increase investment in wind power and hydropower to reduce environmental
pollution caused by thermal power generation.

Generally speaking, most scholars use the energy consumption method to calculate
the carbon emission of thermal power, that is, the energy consumption of thermal power
is multiplied by the energy carbon emission factor. On the basis of “energy
consumption”, this paper takes the desulfurization process and the carbon emission of
power transmission into consideration. So it is relatively comprehensive. Industrial
pollutants include waste water, waste gas, solid waste, noise and so on, due to the lack
of part of the waste gas treatment data, this paper uses the total investment of industrial
pollution control to construct the error correction model. Since the average proportion
of investment in waste gas control in 2004-2015 was 49.72%, in 2013 and 2014 the
annual waste gas investment accounted for 77%, the total investment in environment
governance can represent the objective impact of waste gas treatment. Meanwhile, the
electricity consumption of specific industries is an important basis for carbon emission
reduction of thermal power plants. Based on the analysis of industrial macro data, this
paper will further explore the main emission reduction paths of thermal power carbon
emissions.
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