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Abstract: In recent years, the quality of carbon emission disclosures has become a central area of
concern for different stakeholders of companies. Specifically, stakeholders of state-owned
enterprises (SOEs) want these companies to legitimize their actions regarding carbon emissions
reductions reporting. The current study aims to explore the impact of carbon emission trading
system participation and the level of internal control on the quality of carbon emission disclosures.
Using a sample of Chinese state-owned electricity companies from 2012 to 2018 and employing the
difference-in-differences (DID) method, we find a positive impact of the carbon emission trading
system participation on the quality of carbon emission disclosures, which suggests that the state-
owned electricity companies' participation in the carbon emission trading system leads to the higher
quality of carbon emission disclosures. Likewise, we find a positive relationship between the level
of internal control and the quality of carbon emission disclosures, which suggests that the state-
owned electricity companies with stronger internal control provide the higher quality of carbon
emission disclosures. In addition, we find that the findings are only significant in the case of central
SOEs as compared to local SOEs. Our findings contribute to the practical, policy, and research
implications as the quality of carbon disclosures is the primary concern from a variety of
stakeholders.

Keywords: carbon emission disclosures; low carbon; carbon emission trading system; internal
control; electricity companies; state-owned enterprises

1. Introduction

Carbon emission disclosures are required by different stakeholders such as the government,
investors, regulators, and the general public of the companies to legitimize their environmental
performance due to global warming. In particular, state-owned enterprises (SOEs) in China are facing
more pressure from the government and the public to disclose more information regarding carbon
emission reductions [1,2]. However, the quality of the carbon emission disclosures is the main
concern of the stakeholders because it is extremely low in China from the benchmarks as compared
to the developed countries [3]. Carbon emission disclosures among SOEs in China are provided for
political rent-seeking purposes [4], as SOEs aim to achieve more complex goals comprising economic
profit and political goals such as maintaining social stability and promoting policy implementation.
Thus, the quality of carbon disclosures in SOEs is uncertain.
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Chinese state-owned electricity companies are selected for the following reasons. First, China’s
electricity sector is one of the largest carbon emitters among Chinese economic sectors [5-8]. Given
more stringent binding targets for carbon emissions, the Chinese government has adopted several
policies and measures that remarkably improve the energy structure and energy efficiency in this
sector [8,9]. Second, China’s electricity sector is going to be the first fully implementing sector in
China’s national emission trading scheme. China's emissions trading system (CN-ETS) was
implemented in 7 pilot regions in 2013; CN-ETS pilot schemes are unique and provide a solid base
for building China's national emission trading scheme [10]. In setting up the CN-ETS system, China
followed the guidelines of European ETS for effective functioning [11]. The seven CN-ETS pilots were
constructed on provincial and municipal administrative rules as their central legal enforcement and
accompanied by relevant local standards. Several recent studies have examined the effectiveness of
CN-ETS pilots in China [10,12-14]. However, there is a lack of consideration of the impact of the
participation of electricity companies in CN-ETS on the quality of their carbon disclosures. Thus, our
study aims to explore the influence of CN-ETS participation on the quality of carbon disclosures in
Chinese state-owned electricity companies. In addition, our study wants to explore the impact of the
level of internal control on the quality of carbon information disclosures in Chinese state-owned
electricity companies.

Internal control has gained significant importance in sustainability disclosures in the Chinese
context. As Chinese regulators (e.g., The Ministry of Finance, and the other four regulators) issued
the specific internal control policies in 2010. Specifically, regulators require Chinese companies to
fulfil social obligations by complying with national rules and regulations under Article 1 of the
“Application Guideline No.4 of Enterprise Internal Control—Social Responsibility”. A few studies
have examined the impact of these policies on corporate social responsibility and carbon disclosures
[15-20]. However, there is no evidence regarding the impact of the level of internal control on the
quality of carbon information disclosures in Chinese state-owned electricity companies.

In this study, we have investigated the impact of CN-ETS participation and the level of internal
control on the quality of carbon disclosures in Chinese state-owned electricity companies. We have
measured the quality of carbon emission disclosures through an index of 0-54 scores based on the
presence or absence of eighteen carbon disclosures items multiplied with their specific quality level
(0-3) by following Choi et al. (2013) [21] and Lee (2017) [22]. We have manually collected the data of
electricity companies' participation or a registration in the CN-ETS in their concerned markets from
2012 to 2018. Finally, the level of internal control is measured through publically available Dibo Index.
After applying the DID method, we find a positive impact of the carbon emission trading system on
the quality of carbon emission disclosures, which suggests that the state-owned electricity companies'
participation in the carbon emission trading system leads to a higher quality of carbon emission
disclosures. Likewise, we find a positive relationship between the level of internal control and quality
of carbon emission disclosures, which suggests that the state-owned electricity companies with
stronger internal control provide the higher quality of carbon emission disclosures. In addition, we
find that the findings are only significant in the case of central SOEs. Our findings contribute to the
practical, policy, and research implications as the quality of carbon disclosures is the primary concern
from a variety of stakeholders. Our study also contributes to the emerging carbon emission
disclosures literature. Our findings have implications for managers and regulators of Chinese state-
owned electricity companies to legitimize their actions by providing more quality carbon emission
disclosures. Managers should enhance the level of carbon disclosures to provide more quality
information to different stakeholders regarding climate change risks and opportunities. We also urge
the regulators to facilitate and monitor the companies for higher carbon disclosures for different
stakeholders.

The rest of the paper is structured as follows. The second section contains the prior literature
and hypothesis development. The third section describes data, sample and research methodology.
While the fourth section presents the results and discussion, and the final section concludes the study.

2. Literature Review and Research Hypothesis
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2.1. Carbon Emission Trading System and Quality of Carbon Emission Disclosures

According to the 12th and 13th five-year plans of the Chinese government to control greenhouse
gas (GHG) emissions, the establishment of a national carbon emissions trading market is required,
which should be promoted and implemented after December 30, 2014 [23]. Under the carbon trading
system, if the GHG emissions of a company exceed the free allocation limit prescribed by the
government for a certain period, then the excess amount of carbon quota must be purchased from
the market [24]. In the carbon market, for buyers, the purchase of carbon emissions is equivalent to
the cost of "carbon assets" which will affect corporate profits; for sellers, the sales proceeds are
obtained [25].

China introduced seven pilot schemes in 2013. Since the implementation of CN-ETS, its
effectiveness becomes a hot issue for regulators and academicians in China [26-32]. Prior research
concludes that the implementation of an ETS can effectively improve the carbon transparency of
companies [33,34]. However, carbon disclosures vary significantly across different sectors [34].
Momin et al. (2017) [7] analyzed the extent of carbon disclosures of Chinese electricity companies and
claimed that carbon disclosures practices were largely symbolic. However, there is no evidence
regarding the impact of CN-ETS on the quality of carbon emission disclosures of Chinese state-owned
electricity companies. Prior research indicates that the stakeholders of the companies that participate
in ETS demand a significant amount of information regarding carbon reductions [34-36]. According
to stakeholder and legitimacy theories [37,38], the managers pursue socially responsible objectives to
fulfil the expectations of different stakeholders to maximize their wealth/interests and provide more
transparent information in the sustainability reports. Thus, Chinese companies that participate in
CN-ETS requires to be more transparent in terms of their carbon reductions and environmental
commitments. Based on the above, we expect that Chinese state-owned electricity companies'
participation in CN-ETS leads to a higher quality of their carbon emission disclosures. If the quality
of carbon emission disclosures reaches the requirement before accessing/participating in CN-ETS, it
expects to to have less or no change in the quality of disclosures. However, prior evidence indicates
that this is not the case concerning CN-ETS as the quality of carbon emission disclosures in Chinese
companies is low [3,7]. Hence, we claim that CN-ETS participation significantly influences the quality
of the carbon emission disclosures and hypothesizethat:

H1: There is a positive relationship between the companies participated in CN-ETS and the quality
of their carbon emission disclosures.

2.2. Internal Control and Quality of Carbon Emission Disclosures

According to agency theory, effective internal control indicates a strong internal environment
with reliable environmental reporting [39—41]. The internal control regulations state that the objective
of internal control is to ensure the reliability of financial reporting, improve the effectiveness of
business operations, and comply with laws and regulations [42]. Internal control is a process of
realizing an internal system plan based on continuous supervision [43]. Prior literature on
sustainability disclosures claims that effective internal control enhances the disclosure quality which
helps the companies to meet the disclosure demand of different stakeholders [15,16,44]. In the
existing literature, very few studies have linked internal control effectiveness with carbon
disclosures. Li and Zhang (2017) [44] find that the environmental spillover effect of internal control
is an essential factor in improving the quality of environmental information disclosures. Qiao (2015)
[20] points out that there is a significant positive correlation between the effectiveness of internal
control and the level of carbon information disclosure in high polluting firms. Chen (2016) [19]
considers that the level of carbon information disclosure can be improved through perfecting the
internal control of companies. Ren and Li (2018) [18] find that the level of internal control is the
influencing factor of whether a company responds to the CDP questionnaire and the quality of carbon
information disclosure is positively correlated with the level of internal control. We expect, based on
prior findings, Chinese state-owned electricity companies with strong or weak internal control



Sustainability 2020, 12, 1788 4 of 14

significantly influence the quality of carbon emission disclosures. Therefore, this paper puts forward
Hypothesis 2:

H2: The level of internal control is significantly related to the quality of carbon information
disclosures.

3. Data, Sample and Research Methodology

The current study selects the data of the state-owned electricity companies from 2012 to 2018.
The information related to carbon emission disclosures of companies in the sample comes from the
stand-alone corporate social responsibility (CSR) reports and/or annual reports. The information
regarding companies’ participation in CN-ETS is collected from the websites of the concerned Carbon
Emission Exchanges. The data regarding the level of internal control is collected from the Dibo Index.
The data for control variables is collected from the China Stock Market & Accounting Research
(CSMAR) database. After merging all variables from different sources, we have a final sample of 356
firm-year observations of state-owned electricity companies from 2012-2018, as shown in Table 1.
Initially, we had an unbalanced panel of 423 firm-year observations from 66 companies that took part
in CN-ETS. For the purpose of this study, we have excluded the data from privately-owned electricity
companies and companies with missing data.

Table 1. Sample selection criteria.

Criteria Observations
The initial sample of electricity companies from 2012-2018 423
Less: Privately owned/ non-state owned companies (42)
Less: Missing data for independent and control variables (25)
Final firm-year observations from 2012-2018 356

The regression model of the study is as follows:
QCDIit = Po + PiTie+ B2ETS(treat)it + BsT*ETSie+ B4LCEit + Controlit + piit. 1)

The primary coefficients in the above regression models are (31 (ETS) and (4 (LCE) that predicted
to be positive. Our study employs the difference-in-differences (DID) method to explore the impact
of CN-ETS participation on the quality of carbon emission disclosures. The DID is the most
appropriate method for evaluating the impact of CN-ETS implementation on the quality of carbon
emission disclosures as suggested by the prior literature [45-48].

The description of the variables used in our study are as follows:

The dependent variable, QCDI is the quality of carbon emission disclosures measured through
the content analysis of 18 items in the following two steps. In the first step, following Choi et al. (2013)
[21], we extract the carbon emission disclosures from stand-alone CSR and/or annual reports of
electricity companies based on 18 carbon disclosure items from five different dimensions of climate-
change-related issues such as 1) climate-change risks and opportunities; 2) GHG emissions
accounting; 3) energy consumption accounting; 4) GHG reduction and cost; and 5) carbon emission
accountability. In the second step, following Lee (2017) [22], our study uses 0-3 scores to ensure the
quality of carbon emission disclosures based on the following criteria:

e  General disclosure (1): The company has provided the information of a particular carbon
emission disclosure item in general without any precise explanations.

¢ Non-quantitative disclosure (2): The company has provided specific information about a
particular carbon emission disclosure item without any facts and figures.

e  Quantitative disclosure (3): The company has provided the quantitative information of a
particular carbon emission disclosure item.

The maximum score granted to a company is 54 in a case when a company discloses quantitative
disclosures of all 18 items (e.g., 18*3). Finally, our study measures the quality of carbon emission
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disclosures (QCDI) through an index of 0-54 scores, which is the ratio of scores obtained by a
company in a year divided by the maximum score (e.g., 54) for carbon disclosures.

Independent variables, according to the literature review and research assumptions, this paper
takes t as time period, participation in CN-ETS as the treatment variable, the interaction of both time
period and treatment (T * ETS) as the DID estimation, and internal control effectiveness as an
explanatory variable. First, the participation of companies in CN-ETS is measured as a dummy
variable, 1 for participation, and 0 for non-participation. The second variable, internal control
effectiveness, is measured through the Dibo Index as used in prior studies [15,16].

In line with prior studies such as Choi et al. (2013) [21], Kashyap (2016) [36], and Tang and Luo
(2011) [34], the size of the company, board size, CEO duality, profitability, solvency, auditor selection,
and company’s growth are included as control variables as these variables significantly influence the
quality of carbon emission disclosures. The definitions of variables are shown in Table 2.

Table 2. Variables definitions.

Variabl
Variable type Variable name ariab’e Variable definition
symbol
Using a two-step measure to determine QCDI: The
Quality of first stage .uses f:ontent an‘alysis to ic.lentify 18.
Dependent carbon emission QCDI carbon emission disclosures items as did of Choi et
variables . al. (2013) [21]; the second step follows Lee (2017)
disclosures . .
[22] to score with 0-3 the quality of carbon
emission disclosures.
Carbon
erssion ETS Participated in ETS,1; otherwise, 0.
trading system
Explanatory
. (treat)
variables - .
. . Before and after the carbon emission trading
Time period T
system started; after 1; before, 0.
Internal control LCE Natural log of the Dibo internal control index.
Company size SIZE Natural log of the total assets at the end of the year.
Board size BS Natural log of the total number of directors in a
year.
Position of . .
, Taken 1 if one person acting as both CEO and
chairman and DUAL - .
Control chairman; 0 otherwise.
variable CEO
Profitability ROA Return on assets.
Solvency LEV Asset-liability ratio.
Natural log of the growth rate of total sales volume
Company . .
GROW in the current year as compared to the previous
growth ,
year’s sales volume.
Auditor BIGA Taken 1 if the external auditor of the company is

from a Big 4 audit firm, 0 otherwise.

Finally, additional analysis is performed by splitting the sample into the Chinese central
government-owned and local government-owned companies as did in prior studies [49-51].
Sensitivity analysis is conducted by using the five dimensions of climate-change-related issues such
as 1) climate-change risks and opportunities; 2) GHG emissions accounting; 3) energy consumption
accounting; 4) GHG reduction and cost; and 5) carbon emission accountability of the quality of carbon
emission disclosures on overall sample, the Chinese central government-owned and local
government-owned companies sub-samples.

4. Results and Discussion
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Table 3 presents the actual frequency of the quality of carbon emission disclosures (QCED) out
of the total 54 points (e.g., all disclosures items 18*3 with quantitative disclosures) Panel A of Table 3
presents the results of Chinese state-owned electricity companies, It shows that Chinese state-owned
companies have scored 6 points on average out of a maximum of 54 points of carbon emission
disclosures. Although in the period of 2012-2018, the extent of carbon emission disclosures of Chinese
state-owned electricity companies was improved as compared to the GHG disclosures from 2000 -
20090f eight Chinese electricity companies as shown in Momin et al. (2017) [7], our findings indicate
that the quality of carbon emission disclosures is still very low for the Chinese state-owned electricity
companies.

Panel A results are split into Panels B and C for the central and local government-owned
companies respectively. Panel B of Table 3 presents the results of Chinese central government-owned
electricity companies, showing that central government-owned companies have scored 7 points on
average out of a maximum of 54, which is slightly higher than the average scores of 6 points for all
SOEs. Our findings indicate that the most frequent score of quality of carbon emission disclosures is
8 out of a total of 54 scores with only 18 firm-year year observations. In contrast, Panel C of Table 3
presents the results of Chinese local government-owned electricity companies, showing that local
government-owned companies have scored 5 points on average out of a maximum of 54 points
assigned to carbon emission disclosures. Our findings indicate that the most frequent score of quality
of carbon emission disclosures is 6 points out of a total of 54, with only 26 firm-year year observations.
In a nutshell, the quality of carbon emission disclosures is slightly higher in central government-
owned companies than local government-owned companies.

Table 3. Frequencies of carbon emission disclosures.

Panel A: Overall sample of state-owned electricity companies (median value = 06).

QCED 2012 2013 2014 2015 2016 2017 2018 Total
0 9 8 8 5 5 4 4 43
1 3 4 4 6 3 4 3 27
2 7 8 7 4 6 3 3 38
3 4 2 1 3 4 5 4 23
4 8 7 6 3 2 2 2 30
5 2 1 3 1 2 1 1 11
6 3 5 5 4 4 5 7 33
7 3 4 4 5 3 6 5 30
8 4 4 5 5 5 5 7 35
9 0 0 1 3 2 1 2 9

10 3 3 3 3 3 3 3 21
11 4 4 4 2 2 1 0 17
12 0 0 0 2 1 1 1 5
13 0 0 0 2 3 2 2 9
14 0 0 1 1 1 2 1 6
15 0 0 0 0 2 1 1 4
16 0 0 0 0 1 3 1 5
17 0 0 0 0 0 1 2 3
18 0 0 0 0 0 1 0 1
19 0 0 0 1 0 0 2 3
20 0 0 0 0 0 0 1 1
22 0 0 0 0 0 1 1 2
Total 50 50 52 50 49 52 53 356

Panel B: Central government-owned electricity companies (median value = 07).
QCED 2012 2013 2014 2015 2016 2017 2018 Total
0 4 4 4 2 2 2 2 20
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1 1 2 2 4 2 2 1 14
2 3 3 2 2 3 1 1 15
3 1 0 0 1 2 3 2 9
4 2 2 1 0 0 0 2 7
5 1 1 1 0 0 0 0 3
6 1 2 2 1 1 0 0 7
7 1 1 2 2 1 4 3 14
8 2 2 3 3 3 2 3 18
9 0 0 1 2 2 1 2 8
10 2 2 2 2 2 2 2 14
11 2 2 2 2 1 1 0 10
13 0 0 0 1 1 1 1 4
14 0 0 0 0 1 1 0 2
15 0 0 0 0 1 1 1 3
16 0 0 0 0 1 3 1 5
17 0 0 0 0 0 0 1 1
19 0 0 0 1 0 0 1 2
20 0 0 0 0 0 0 1 1
22 0 0 0 0 0 1 1 2
Total 20 21 22 23 23 25 25 159
Panel C: Local government-owned electricity companies (median value = 05).
QCED 2012 2013 2014 2015 2016 2017 2018 Total
0 5 4 4 3 3 2 2 23
1 2 2 2 2 1 2 2 13
2 4 5 5 2 3 2 2 23
3 3 2 1 2 2 2 2 14
4 6 5 5 3 2 2 0 23
5 1 0 2 1 2 1 1 8
6 2 3 3 3 3 5 7 26
7 2 3 2 3 2 2 2 16
8 2 2 2 2 2 3 4 17
9 0 0 0 1 0 0 0 1
10 1 1 1 1 1 1 1 7
11 2 2 2 0 1 0 0 7
12 0 0 0 2 1 1 1 5
13 0 0 0 1 2 1 1 5
14 0 0 1 1 0 1 1 4
15 0 0 0 0 1 0 0 1
17 0 0 0 0 0 1 1 2
18 0 0 0 0 0 1 0 1
19 0 0 0 0 0 0 1 1
Total 30 29 30 27 26 27 28 197
Panel D. Summary statistics of quality of carbon emission disclosure.
Variable N Mean Median St.Dev Minimum Maximum
Overall 356 5.91 6 4.67 0 22
Central SOEs 159 6.57 7 5.18 0 22
Local SOEs 197 5.38 5 4.14 0 19
Year
2018 53 1.77 7 5.64 0 22
2017 52 7.42 7 5.45 0 22
2016 49 6.35 6 4.65 0 16
2015 50 6.02 6 4.49 0 19
2014 52 4.90 4.5 3.75 0 14
2013 50 4.46 4 3.54 0 11
2012 50 4.32 4 3.52 0 11
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Panel D of Table 3 presents the descriptive statistics of quality scores of carbon emission
disclosure including the average (mean and median), variance statistics (standard deviation), along
with the minimum and maximum values of quality of carbon emission disclosures score (0-54). The
overall sample has the average values of 5.91 points for mean and 6 points for the median in terms of
the quality of the carbon emission disclosures, indicating a very low quality of carbon emission
disclosures. Our study shows a lower level of quality of carbon emission disclosures in state-owned
electricity companies as compared to the prior study in the Iranian context which reports the average
values of 16.19 and 14 of mean and median of the quality of the environmental disclosures
respectively [52]. Our study also compares the quality of carbon emission disclosures between central
and local SOEs, indicating that central SOEs have a better quality of carbon emission disclosures as
compared to local SOEs. Finally, the yearly comparison indicates that the quality of carbon emission
disclosures was improving from 2012 to 2018 and recent years of 2018 and 2017 had a better quality
score of carbon emission disclosures as compared to other years.

Table 4 illustrates the descriptive statistics of variables. There are in total of 356 firm-year
observations. Table 4 presents the average (mean and median) and variance statistics (standard
deviation) along with the first and ninety-ninth quartiles of the variables used in this study. The
average value of the quality of the carbon emission disclosure index is 0.11, indicating that the quality
of carbon emission disclosures is around 11% out of 100% (54) maximum scores. The independent
variable, i.e., participation in ETS, has an average value of 0.24, indicating around 24% of companies
were participating in CN-ETS throughout 2012-2018. The level of internal control has an average
value of 6.49, indicating that Chinese state-owned companies have a moderate level of internal
control.

Table 4. Summary of descriptive statistics of variables.

Variable N Mean St.Dev pl Median p99
QCDI 356 0.11 0.09 0.00 0.11 0.35
ETS 356 0.24 0.43 0.00 0.00 1.00
T 356 0.71 0.45 0.00 1.00 1.00
LCE 356 6.49 0.17 5.70 6.50 6.84
LEV 356 0.59 0.19 0.07 0.60 0.93
ROA 356 0.03 0.05 -0.10 0.03 0.16
DUAL 356 0.91 0.29 0.00 1.00 1.00
SIZE 356 23.36 1.46 20.57 23.38 26.44
GROW 356 24.60 1.76 20.04 24.61 28.19
BS 356 2.29 0.23 1.79 2.20 2.83
BIG4 356 0.07 0.25 0.00 0.00 1.00

Table 5 describes the Pearson correlation for the sample, showing that the quality of carbon
emission disclosures (QCDI) has a positive and significant association with participation in CN-ETS
as expected. Likewise, there is a positive and significant relationship between the quality of the
carbon emission disclosures and the level of internal control (LCE). Regarding the correlation
between independent variables, we find the highest correlation value of 0.36 between firm size and
board size, which does not exceed from the cut point 0.7. Thus, there is less chance to have
multicollinearity in our model.

Table 5. Correlation analysis.

Variables 1 (2) (3) @) (5) (6) (7) (8) 9) (10) (11)
(1) QCDI 1.00
(2) ETS 027*  1.00
@)T 020* 032*  1.00

(4) LCE 0.15* -0.08 -0.18* 1.00
(5) LEV -0.05 003 -0.12* -0.05 1.00
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(6) ROA 0.03  -0.06 0.00 0.18* -0.36* 1.00

(7) DUAL 0.05 0.06 -0.09 0.13* -0.04 0.04 1.00

(8) SIZE 047 0.23* 0.14* 024 026* 006 0.21* 1.00

(9) GROW 0.18*  0.09 -0.03  0.16* 0.07 0.00 003 027 1.00

(10) BS 029 o017 -0.09 0.14* 026* 000 0.17¢ 0.36* 0.09 1.00

(11) BIG4 0.26* 0.13* 0.02 0.10 006 0.02 0.09 035 022* 035 1.00

Note: * shows significance at the 0.05 level.

The main results of this study conducted by using the DID method are shown in Table 6. We
find that there is a positive and significant relationship between companies’ participation in CN-ETS
and the quality of carbon emission disclosures (model 1), which indicates that Chinese state-owned
companies that participate in CN-ETS, provide relatively higher quality carbon emission disclosures.
The DID estimation, interaction of T * ETS significantly influences the quality of carbon emission
disclosures, which indicates that CN-ETS implementation improves the quality of carbon emission
disclosures of Chinese state-owned electricity companies. Our findings strongly support hypothesis
1 and are generally in line with legitimacy theory and results of prior studies. Our findings suggest
that the CN-ETS pilot scheme plays an important role in enhancing the quality of carbon emission
disclosures for different stakeholders. Our study contributes to contemporary research on CN-ETS in
China [45,48].

Table 6 also reveals that the level of internal control (LCE) has a positive and significant
relationship with the quality of the carbon emission disclosures, indicating the higher level of internal
control is associated with the quality of carbon emission disclosures, which supports hypothesis 2.
Thus, our findings suggest that effective internal control enhances the disclosure quality of carbon
emissions of Chinese state-owned electricity companies and this is in line with prior studies [18,20].

Models 2 and 3 of Table 6 present the results of the sub-samples of central and local government-
owned electricity companies, respectively, showing that only in the central government-owned
companies subsample, the results are significant. The findings indicate that central government-
owned electricity companies perform better in meeting the carbon emission disclosures demand of
their stakeholders as indicated by their higher value of median score of 7 of the quality of carbon
emission disclosures as compared to 5 median value of the quality of carbon emission disclosures of
local government-owned electricity companies.

Table 7 provides the sensitivity tests of the study using five dimensions of carbon emission
disclosures as dependent variables. We find similar results as the main study described before.
However, the results of quality of climate risks and opportunities disclosures are more pronounced
as compared to the other dimensions due to the higher values of their coefficients of the interaction
of time period and participation of CN-ETS (T *ETS) and the level of internal control.

Table 6. Main results of the impact of CN-ETS and internal control on the quality of carbon
emission disclosures.

Variable @ (2) 3)

Overall C_SOEs L_SOEs

ETS 0.035* 0.032* 0.030
(0.019) (0.019) (0.027)

T 0.024 0.046** 0.005
(0.028) (0.020) (0.014)
T*ETS 0.057%* 0.085*** 0.033

(0.023) (0.029) (0.027)

LCE 0.022%** 0.034*** 0.008
(0.003) (0.004) (0.005)

LEV —0.105*** -0.131** -0.087**

(0.028) (0.052) (0.034)



Sustainability 2020, 12, 1788

10 of 14

ROA -0.157* 0.094 —-0.204**
(0.093) (0.284) (0.087)
DUAL -0.027* -0.080* -0.000
(0.015) (0.040) (0.016)
SIZE 0.016* 0.015 0.026**
(0.009) (0.015) (0.012)
GROW 0.034 0.056** 0.039
(0.035) (0.028) (0.029)
BS 0.081*** 0.067** 0.066***
(0.017) (0.029) (0.023)
BIG4 0.012 —0.048** 0.083***
(0.016) (0.019) (0.021)
Constant -0.537%** -0.704*** -0.228*
(0.077) (0.106) (0.116)
Observations 356 159 197
R-squared 0.361 0.498 0.330
Year Yes Yes Yes

Notes: Robust standard errors in parentheses. *** p <0.01, ** p < 0.05, * p < 0.1. Overall: the whole sample of the
study; C_SOEs: the central government-owned companies sub-sample; and L_SOEs: the local government-

owned companies sub-sample. Variable definitions are given in Table 1.
Table 7. Sensitivity tests.

Panel A: Quality of climate risks and opportunities disclosures.

Variable (1) (2) (3)
Overall C_SOEs L_SOEs
ETS 0.284*** 0.394*** 0.041
(0.106) (0.131) (0.211)
T 0.299 0.672*** 0.004
(0.288) (0.166) (0.179)
T*ETS 0.479*** 0.333** 0.254
(0.174) (0.154) (0.206)
LCE 0.158** 0.204** 0.063
(0.072) (0.092) (0.114)
Control Included Included Included
Observations 356 159 197
R-squared 0.202 0.333 0.197
Year Yes Yes Yes
Panel B: Quality of GHG emission accounting disclosures.
ETS 0.218** 0.195** 0.017
(0.106) (0.082) (0.023)
T 0.028 0.026 0.019
(0.022) (0.050) (0.019)
T*ETS 0.138*** 0.167*** 0.055
(0.042) (0.031) (0.043)
LCE 0.108** 0.154** 0.013
(0.052) (0.072) (0.064)
Control Included Included Included
Observations 356 159 197
R-squared 0.140 0.220 0.218
Year Yes Yes Yes
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Panel C: Quality of energy consumption accounting disclosures.

ETS 0.333** 0.384** 0.204
(0.169) (0.181) (0.196)
T 0.034 0.114 0.046
(0.142) (0.220) (0.193)
T*ETS 0.152%** 0.212%** 0.058
(0.041) (0.050) (0.066)
LCE 0.098*** 0.187*** 0.055**
(0.024) (0.034) (0.026)
Control Included Included Included
Observations 356 159 197
R-squared 0.090 0.271 0.114
Year Yes Yes Yes
Panel D: Quality of GHG reduction and cost disclosures.
ETS 0.198* 0.057 0.239
(0.114) (0.100) (0.168)
T 0.015 0.084 0.031
(0.074) (0.123) (0.089)
T*ETS 0.292%* 0.393** 0.227
(0.129) (0.180) (0.159)
LCE 0.097* 0.127* 0.057
(0.058) (0.075) (0.057)
Control Included Included Included
Observations 356 159 197
R-squared 0.306 0.437 0.430
Year Yes Yes Yes
Panel E: Quality of carbon emission accountability disclosures.
ETS 0.041%** 0.046** 0.026
(0.015) (0.022) (0.022)
T 0.047 0.104 0.036
(0.140) (0.074) (0.151)
T*ETS 0.279*** 0.307*** 0.131
(0.102) (0.062) (0.161)
LCE 0.071* 0.096* 0.059
(0.041) (0.053) (0.062)
Control Included Included Included
Observations 356 159 197
R-squared 0.281 0.338 0.310
Year Yes Yes Yes

Notes: Robust standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. Overall: the whole
sample of the study; C_SOEs: the central government-owned companies sub-sample; and L_SOEs:
the local government-owned companies sub-sample. Variable definitions are given in Table 1.

5. Conclusions

The quality of carbon emission disclosures is the main concern of stakeholders of companies.
Using hand-collected data on the quality of carbon emission disclosures of Chinese state-owned
companies for 2012-2018, our study documents that companies participate in CN-ETs pilot schemes
are associated with higher quality carbon emission disclosures. Our study also concludes that
companies with a higher level of internal control provide more transparent and better quality carbon
emission disclosures. The findings are more pronounced in the case of central government-owned
companies. Our study contributes to the contemporary carbon emission disclosure literature by
providing empirical evidence on the importance of a company participating in CN-ETs and internal
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control in enhancing the quality of carbon emission disclosures. Our findings have implications for
managers and regulators of electricity companies in China. To enhance the quality of carbon emission
disclosures, the regulators should assist the companies with appropriate guidelines regarding the
preparation of sustainability reports and carbon emission disclosures. For managers, it is clear that
Chinese state-owned electricity companies can legitimize their actions by providing a higher quality
of carbon emission disclosures. Of course, our findings should be interpreted with some cautions as
our study is limited to only the electricity sector. The upcoming studies should examine these issues
in different sectors.
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