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Abstract

Based on entropy weight-TOPSIS and Grey Relational Analysis, the Bloom-
berg ESG indicator system is reconstructed, and the impact of the optimized
ESG score on the financial performance of the carbon-neutral concept enter-
prise is studied. The results show as follows. 1) The relative importance of
environment (E), society (S) and governance (G) will change with time and
the objects being evaluated. Generally, society (S) has the highest importance.
2) There is a time-lag effect on the impact of ESG scores on financial perfor-
mance. The latter worsens in the short term due to the high investment cost
of ESG and improves in the long term due to the improvement of corporate
image and reputation. 3) The results of heterogeneity analysis show that the
impact of ESG score on the financial performance of an enterprise is related
to the regional economic development level and the relative carbon emission
intensity.

Keywords

Entropy Weight-TOPSIS, Grey Correlation Analysis, Carbon Neutralization,
Comprehensive ESG Score, Financial Performance

1. Introduction

ESG (Environment, Social Responsibility, Corporate Governance) is the basis of
socially responsible investment and an important part of the green finance. At
present, the ESG concept has become a national consensus: from the perspective

of the government, ESG has been included in the policy formulation process to
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help the traditional industrial restructuring and carbon emission reduction; from
the perspective of financial supervision, a unified ESG industry information dis-
closure standard is being constructed; from the perspective of financial institu-
tions, ESG is being included in the whole credit process to promote financial sup-
port to lean towards low-carbon projects and enterprises. Therefore, the fulfill-
ment of corporate ESG responsibilities is a key link in the achievement of Chi-
na’s “dual carbon goals” and the sustainable development of the whole society.
Capital investment related to ESG will also have an impact on corporate market
performance and financial performance.

At present, a number of domestic and foreign studies related to this topic have
been carried out, and most of them focus on the three subdivision dimensions of
E, S, and G. In terms of environment, Yin et al. (2020) used the data of 159 listed
companies to analyze the impact of environmental performance on the financial
performance of heavily polluting companies based on institutional theory and
stakeholder theory and found that heavy polluting companies often choose to
sacrifice the environment to improve financial performance, and the larger the
enterprise scale, the smaller the negative impact of environmental performance
on financial performance; Chang & Lee (2022) points out the importance of the
industrial environment surrounding the company in enhancing firm value through
ESG activities. In terms of society, by studying the data of 67 large American
companies, Preston & O’Bannon (1997) pointed out that there is a significant
positive correlation between corporate social responsibility performance and fi-
nancial performance indicators; Mulchandani et al. (2022) find that timely in-
formation disclosures create long-term value for investors and build investors’
confidence. In terms of governance, by constructing a CGI index system and a
corporate value measurement model, Liu & Zhu (2011) proposed that the im-
pact of corporate governance on the short-term performance of a company is
more significant than the corporate value that reflects long-term performance;
Wu et al. (2022) find that executive institutional ownership positively and sig-
nificantly affect firm value. However, investment in environmental protection by
enterprises is a manifestation of fulfilling their social responsibilities, and enter-
prises with sound governance structures and a strong sense of social responsibility
tend to have higher environmental protection qualities. Therefore, the three sub-
dimensions of the ESG evaluation system are interrelated and need to be viewed
comprehensively (Gigante & Manglaviti, 2022; Wanday & Ajour El Zein, 2022;
Wen et al., 2022; Wang & Hu, 2022; Wang et al., 2022).

Bloomberg is the world’s leading provider of business and financial informa-
tion. In terms of ESG ratings, it has a professional analyst team covering many
companies and a wide range of data sources. It is authoritative to use the ESG
data disclosed by it. Based on the Bloomberg ESG rating score, Li (2021) studies
the impact of ESG performance on corporate idiosyncratic risks, Zhao (2021)
conducts empirical research on a full-sample stock portfolio, etc. However, the

Bloomberg ESG indicator system (shown in Table 1) assigns same weights (all
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Table 1. Bloomberg ESG indicator system.

Pillar (Weight) Main topics

Air Quality
Climate Change
Ecological & Biodiversity Impacts
Environmental (33%) Energy
Materials & Waste
Supply Chain

Water

Community & Customers
Diversity
Ethics & Compliance
Social (33%)
Health & Safety
Human Capital

Supply Chain

Audit Risk & Oversight
Board Composition
Compensation
Diversity
Governance (33%)
Independence
Nominations & Governance Oversight

Sustainability Governance

Tenure

33%) to the three first-level indicators, which actually has a certain degree of
subjectivity. Therefore, the weighting method needs to be optimized, and the
relative importance of indicators should be adjusted according to changes in
time and specific evaluation objects.

As a hot spot in China, ESG is compatible with the goal of carbon neutrality.
On the one hand, it can guide the realization of carbon neutrality and satisfy
huge financing needs. On the other hand, it can be transmitted from the invest-
ment level to the business operation level, forcing companies to decarbonize and
reduce carbon emissions. At present, many traditional high-carbon enterprises
start their green transformation, increasing ESG-related investment and improv-
ing their market presence. Shenzhen Energy has invested billions of yuan to car-
ry out energy-saving and emission reduction technical transformation for exist-
ing coal-fired units, and has completed the goal of ultra-low emission transfor-
mation, making an important contribution to improving the quality of the at-
mospheric environment. Huaneng Power International is the world’s largest listed

thermal power enterprise. In recent years, its proportion of new energy invest-
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ment has increased rapidly, and the installed capacity growth rate is leading in
the industry. Chenming Paper has cooperated with professional institutions to
develop carbon sinks on the basis of its own forest land, giving full play to the
advantages of the whole industrial chain and taking the road of circular econo-
my. However, previous studies have paid less attention to these companies.
Based on the above analysis, this article will reconstruct the Bloomberg ESG
index system and study the impact of the optimized ESG comprehensive score
on the financial performance of carbon-neutral concept companies, so as to eva-

luate the value of their green transformation.

2. Research Methods and Empirical Analysis

2.1. Sample Selection and Data Sources

To ensure the integrity of data and the reliability of research results, sample se-
lection and data preprocessing mainly follow the following steps (summarized in
Figure 1).

First of all, taking the carbon-neutral concept stocks in iFinD as the research
object, 50 stocks with the highest average market capitalization in the past two
years are selected to form a stock pool;

Secondly, from the Bloomberg ESG database, the historical data of the com-
panies corresponding to the above stocks are screened out, companies with dis-
continuous scoring years and incomplete scoring data are eliminated, 16 com-
panies were finally left as research samples;

Finally, the annual financial data (return on total assets, return on equity, etc.)

of the above companies are obtained from iFinD database.

2.2. Reconstruction of the ESG Primary Indicator System

First of all, based on the above discussion, Bloomberg’s weighting of the indica-
tor system is subjective, so an objective weighting method is used. In the entropy
weight method, entropy refers to the uncertainty of information. The greater the
variance between the data within an indicator, the greater its impact on the com-

prehensive evaluation and its weight.

Carbon-neutral N=50, the highest average

Concept Stocks | market capitalization in the past two years Stock Pool

N=16, annual financial data

discontinuous scoring yearsx,
incomplete scoring datax

Final Objects

Bloomberg

Figure 1. Funnel chart for data filtering.
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1) The entropy weight method assumes that there is an m evaluation object,

each object has n indicators,and x; is the actual value:

T=(x) , i=12-mj=12-n

2) Matrix T can be transformed to a standardized matrix S. The formula

for positive indicators is the left, and that for negative indicators is the right.

S - Xij — Xinin -S = Xinax _Xij
ij — » Vi —
X . —X

Xmax ~ Xmin max min

3) Matrix U can be transformed to a normalized matrix U . e is the en-
tropy value of an indicator and W is it’s the entropy weight.

1\& ] 1-¢;
e :[—mjguu InU;; W=w; =————

n—zn:ej
j=1

Entropy weights of the indicators for each year are summarized in the Table 2
below. It can be seen that, except for 2014 when the weight of environment was
relatively low, the rest were around 30%; except for 2012 when the weight of so-
ciety was relatively low, the rest were around 40%; except for 2012 and 2014
when the weight of governance was relatively high, the rest were around 30%
and most of them were lower than the weight of environment. Therefore, it can
be concluded that in the ESG comprehensive evaluation system based on car-
bon-neutral enterprises, the importance of the three dimensions (E, S and G) is
different and will change over time. Historical data shows that the order of im-
portance is generally S > E > G, indicating that companies with a strong sense of
social responsibility often have a good governance structure and a strong aware-

ness of environmental protection.

2.3. Calculation of the New ESG Score

After obtaining the weights, it is necessary to use evaluation methods to inte-
grate the indicators so as to obtain a new ESG score. The following methods can
be used.

First, the TOPSIS method, which is an effective multi-indicator evaluation
method. the calculation steps are as follows.

1) The normalized matrix U and the weighting result are combined into a
weighted matrix C;

2) The maximum value of each indicator form the optimal ideal solution
C. = (e )s

3) The minimum value of each indicator form the worst ideal solution
C=(cec)s

4) The distance of each object to the optimal and worst ideal solutions is cal-
culated;

5) The relative proximity of each object to the best and worst solution is cal-

culated.
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Table 2. Weighting results of entropy weight method.

years E. S G years E. S G

2011 0.2901 0.4427 0.2672 2016 0.3331 0.3485 0.3184
2012 0.3369 0.2903 0.3728 2017 0.2819 0.4532 0.2649
2013 0.2852 0.4089 0.3059 2018 0.3522 0.3939 0.2539
2014 0.2261 0.3769 0.3970 2019 0.3298 0.4302 0.2400
2015 0.2952 0.3762 0.3286 2020 0.3301 0.4300 0.2399

+ 4 +\°. Q- 3 ) - S;

Second, the Gray Relational Analysis. The calculation steps are as follows.

1) Matrix T is carried out logarithm dimensionless to obtain matrix
D= (Dij )nm , in which the maximum value of each indicator is 100, and the min-
imum value is 60;

2) Matrix T can be transformed to matrix K , the maximum value of each

indicator is taken as the ideal value D,y ;

D,
K, = ——x100%

i
lideal
3) The difference sequence and the correlation coefficient matrix & are cal-
culated, where p is the resolution coefficient (here is 0.5), the maximum dif-
ference A, is |0.6 —1| =0.4 and the minimum difference A, is |1—1| =0;

A+ pA
A"=|Kij_K min T PPmax

]

Jideal | §ij =

Ay + PA ey

4) Matrix ¢ is combined with the entropy weighting result for final evalua-
tion.

In addition, since two evaluation methods are used, together with the original
Bloomberg ESG comprehensive score, a total of three scoring results are pro-
duced, so the consistency of the three methods should be further tested by using
the Kendall synergy coefficient test method. The left and right are the calculation
formulas for the number of evaluation objects less than and greater than 7, re-
spectively, where m is the number of evaluation methods, n is the number of
evaluation objects, and R refers to the sum of ranks of a certain evaluation ob-
ject under all evaluation methods. The average synergy coefficient from 2011 to
2020 is 0.8774 (which is close to 1), indicating that the three evaluation results
are statistically consistent.

12i RZ -3m*n(n+1)°

W =Zn:Ri2—%£Zn:Ri]2i W =izt

i=1 i=1

mzn(n2 —1)

Due to space limitations, only the scoring and ranking results of 2020 are

listed here (The ranking results of previous years are listed in the Table Al). As
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can be seen from the Table 3 below, most of the companies with higher com-
prehensive scores are traditional high-carbon companies (For example, under
the GRA method, Shenzhen Energy, Power Construction of China, Chenming
Paper and Huaneng Power International rank first to fourth respectively), indi-
cating that they have actively responded to the national policy of “double car-
bon” as well as increased environmental protection investment, improved the

corporate governance structure and enhanced the sense of social responsibility.

2.4. Influence of ESG Comprehensive Score on Financial
Performance

After obtaining the optimized ESG comprehensive score, the following steps can
be followed to explore the impact of carbon-neutral companies’ ESG performance
on their financial performance.

First, variable selection. Select the comprehensive ESG score (obtained by
the entropy weight-TOPSIS method) as the explanatory variable, the company’s
return on total assets (ROA) as the explained variable, and select the logarithm
company’s size LNV and logarithm macroeconomic conditions LNGDP as the
control variables. The size of the company is usually positively correlated with
the financial performance of the company. The larger the size of the company,
the more its investment in ESG, the higher possibility can it refine its public im-
age and improve its economic benefits.

Second, collinearity test. The calculated average value of the variance infla-
tion factor VIF is 1.12, so there is no multicollinearity problem among variables.

Third, model building. Liu et al. (2022) point out that there is a complex re-
lationship between environmental, social, and governance (ESG) and corporate
financial performance (CFP). Qu (2022) finds that as companies invest more in
ESG, their current ESG scores will increase, but there may be differences in
short-term and long-term impacts on financial performance. In the short term,
the increase in ESG investment will increase the total cost of the company in the

current period, which may have a negative impact on its short-term ROA; in the

Table 3. Comparison of comprehensive evaluation results (2020).

Name Original GRA  TOPSIS Name Original GRA TOPSIS
Huaneng Power International 1 4 3 Shaangu Power 11 12 12
Power Construction of China 4 2 1 Chenming Paper 2 3 5
Shenzhen Energy 3 1 2 Zhongtian Finance 13 16 16
Shanghai Construction Engineering 10 10 11 Financial Street 14 15 15
Yuntianhua 5 5 6 State Grid Yingda 7 8 8
Hainan Rubber 9 9 9 Tielong Logistics 7 6 4
Zhongtai Chemical 6 7 7 TEDA Business 12 11 10

CNPC

Urban Development
15 13 13 15 14 14

Environment
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long run, the increase in ESG investment can improve the market image of the
company, enabling it to obtain more high-quality resources, which is conducive
to improve financial situation. Therefore, the regression containing lagging pe-

riods of ESG is constructed.

ROA, = B, + BESG;_ + B,LNV,, + BLNGDR  +¢,,, k=0,1,2,---

Fourth, robustness test. Return on net assets (ROE) is used to reconduct the
above regression model to see if similar empirical conclusions are obtained.

Fifth, heterogeneity analysis. The 16 enterprises can be classified according
to the following two aspects. On the one hand, according to their location, they
can be divided into two categories: Beijing, Shanghai, Guangdong and other prov-
inces; On the other hand, according to the relative intensity of carbon emissions
of their traditional businesses, they can be divided into “low-carbon” group (fi-
nance, transportation, wholesale, etc.) and “high-carbon” group (thermal power,
construction, chemical, etc.). By grouped regression, the relationship between
the ESG scores of different types of enterprises and their financial performance
can be examined.

Sixth, impulse response analysis. Furthermore, the 16 companies can be con-
sidered as a whole, and the VAR model can be built to explore the impact of
their average ESG performance on their average financial performance in the
past decade.

Steps 3 to 5 require regression analysis based on panel data. The Hausman test
result shows that the P value is 0.0062, so the null hypothesis is rejected and the
fixed effect model is used. The empirical results of the above modeling process
are summarized in Table 4 (The values in the table are regression coefficients,
and *, **, *** represent significance at the 1%, 5%, and 10% levels, respectively).

First, there is a significant negative correlation at the 10% level between the
current ESG score and the current ROA. With the increase in the number of
ESG lag periods, although the coefficient is not obvious, it starts to turn from
negative to positive until the fourth period shows a significant positive correla-
tion. The robustness test is performed by replacing ROA with ROE, and similar
results are obtained. This proves the correctness of the assumptions of the origi-
nal model, that is, there are time differences in the impact of ESG scores on fi-
nancial performance: in the short term, companies’ investment in ESG has im-
proved their scores, but higher costs have also reduced profitability. In the long
run, high ESG score has established a positive image of the company in the market
and attracted investments, thereby improving financial performance.

Secondly, from the results of location heterogeneity analysis, with the increase
of the lag period, the ESG coefficients of carbon-neutral enterprises in Beijing,
Shanghai, and Guangdong turn from positive to negative, and the ESG coeffi-
cients of other enterprises change from negative to positive, indicating that the
impact of ESG investment on financial performance is related to reginal eco-
nomic development level. The ROA of carbon-neutral enterprises located in first-

tier cities is affected by more factors, and the influence mechanism of investment
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Table 4. Regression coefficients and significance.

Model ESG Model ESG
ROA t —4.1340% ROE t —11.6403
t-1 -3.6728 t-1 —10.8381
t-2 2.1648 t-2 21.9927
t-3 1.0322 t-3 4.1828
t-4 6.6320*** t-4 31.0345**
B,S, G t 1.6115 other provinces t —6.6692*
t-1 2.5719 t-1 -6.2573*
t-2 2.0212 t-2 2.0483
t-3 0.8441 t-3 0.4294
t-4 -0.6752 t-4 10.8527***
low-carbon t —4.6889 high-carbon t —4.5683%
t-1 —2.9497 t-1 —4.4066*
t-2 -1.7727 t-2 3.0247
t-3 4.7445 t-3 -0.4509
t-4 3.8808 t-4 6.2485%**
B, S, G + low-carbon —2.1481 other provinces + low-carbon —-5.0675%
B, S, G + high-carbon -3.1204 other provinces + high-carbon —5.5443%*

on ROA is more complex, so the effect of a single ESG investment on the im-
provement of financial performance is not obvious, too much emphasis on eva-
luating ESG score while ignoring other factors will have a negative impact on the
long-term financial status of the company.

Finally, from the results of the heterogeneity analysis of corporate attributes,
with the increase in the number of ESG lag periods, the coefficients of both “low-
carbon” and “high-carbon” companies turn from positive to negative, but the for-
mer is not significant all the time, and the latter is significant in both the short
term (current period + lag one period) and the long-run (lag four periods). This
phenomenon indicates that the green transformation of relatively low-carbon en-
terprises is less difficult and requires less investment, so the short-term suppres-
sion and long-term improvement of ESG investment on financial performance are
not as obvious as those of high-carbon enterprises.

Step six requires the construction of a vector autoregressive model for
impulse response analysis.

First of all, the ADF test is used to test the stationarity of the two-time series.
According to the test results, at the 10% level, the first-order difference of ESG
and ROA series have passed the stationarity test, so the two are in the same or-
der (Table 5).
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Table 5. Unit root test results.

Variable ADF statistic p-value Stationarity
DESG -3.7784 0.0275 yes
DROA -3.0703 0.0752 yes

Secondly, the co-integration of the two is tested, and the Johansen method is
used. The p-value was 0.5737, which is not significant and means that there is no
co-integration relationship.

Third, the Granger causality test shows that at the 10% level, DESG is the
one-way Granger cause of DROA, indicating that changes in the average com-
prehensive ESG scores of carbon-neutral companies lead to changes in their av-
erage financial performance (Table 6).

Finally, the impulse response is plotted. It can be seen from Figure 2 that
when the ESG score rises, ROA will decline in the short term after being im-
pacted and then rise again, indicating that the improvement of ESG performance
of carbon-neutral enterprises will worsen their financial status in the short term,
but will improve their financial performance in the long run. It is consistent with

the previous research conclusions.

3. Conclusion and Suggestions

3.1. Conclusion

This paper reconstructs the Bloomberg ESG index system based on entropy
weight-TOPSIS and Gray Relational Analysis, and studies the impact of the op-
timized ESG comprehensive score on the financial performance of carbon-neutral
companies. Conclusions are drawn as follows.

First, there is a time-lag effect on the impact of ESG scores on financial per-
formance. In the short term, maintaining good ESG performance tends to wor-
sen financial status due to increased costs, but in the long run, ESG investment
will help companies improve their reputation, attract better resources and the-
reby improving financial performance.

Second, the impact of ESG investment on financial performance is related to
the level of regional economic development. The ROA of enterprises in areas
with high economic development level is affected by more factors, single ESG
investment has no obvious effect on improving financial performance, and too
much emphasis on ESG while ignoring other factors will actually affect the long-
term financial performance.

Third, compared with “high-carbon” enterprises, the green transformation of
relatively “low-carbon” enterprises is less difficult. Therefore, the short-term and

long-term impacts of ESG investment on financial performance are not obvious.

3.2. Recommendations

Firstly, the government can promote the establishment of a comprehensive ESG-
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Table 6. Granger causality test.
Null hypothesis F-statistic p-value  Result
DROA is not the Granger reason for DESG 1.0339 0.3559 accept
DESG is not the Granger reason for DROA 6.5605 0.0506* reject
Response to Cholesky One S.D. (d.f. adjusted) Innovations ?2 S.E.
Response of DESGN to DESGN

et ST
14 e

g G

Response of DESGN to DROAN

ST e
0 j-‘/‘\
- \//
N R e
) T _ T e e mmnent N \\
3 N e .~ ' :
)
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Figure 2. Impulse response analysis.

ment ideas to better integrate the ESG framework into the corporate strategic
decision-making.
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supporting reward and punishment mechanism. For example, according to the

ESG performance of enterprises, incentive policies such as green credit conces-

sions and tax reductions can be implemented for enterprises with good ESG

opment strategies.

performance, and credit for enterprises with poor performance can be reduced.

The government needs to compensate companies for the short-term losses caused

by green transformation and ESG investment, so that companies will be more

motivated to ESG investment and more willing to adhere to sustainable devel-

Secondly, enterprises need to pay attention to the coordination between the

external economic environment and their internal development, improve the

ability to use reginal advantages and learn from comprehensive risk manage-

Finally, enterprises should increase their enthusiasm for green transformation

143

and awareness of ESG information disclosure. On the one hand, “low-carbon”
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enterprises have fewer difficulties in green transformation than “high-carbon”
ones, so they are able to obtain financing advantages at a lower cost by disclosing
their good performance in the environment, social responsibility and corporate
governance. On the other hand, although the green transformation of “high-
carbon” enterprises is more difficult, actively improving the transparency of ESG
information disclosure can demonstrate their consistent ESG efforts to share-

holders, which is of great help to improve market image and social reputation.
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Appendix
Table Al. Comparison of comprehensive evaluation results (2011-2019).
2011
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 2 3 3 Shaangu Power 4 4 4
Power Construction of China 6 7 10 Chenming Paper 16 8 7
Shenzhen Energy 8 10 9 Zhongtian Finance 15 16 16
Shanghai Construction Engineering 6 11 11 Financial Street 9 8 7
Yuntianhua 1 2 1 State Grid Yingda 5 5 5
Hainan Rubber 10 12 13 Tielong Logistics 13 14 14
Zhongtai Chemical 3 1 2 TEDA Business 12 6 6
CNPC 14 15 15 Urban Development Environment 11 13 12
2012
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 2 2 2 Shaangu Power 4 5 4
Power Construction of China 6 4 5 Chenming Paper 15 10 10
Shenzhen Energy 11 13 13 Zhongtian Finance 16 16 16
Shanghai Construction Engineering 7 9 9 Financial Street 9 11 11
Yuntianhua 7 7 7 State Grid Yingda 5 6 6
Hainan Rubber 1 3 1 Tielong Logistics 11 8 8
Zhongtai Chemical 2 1 3 TEDA Business 13 12 14
CNPC 14 15 15 Urban Development Environment 10 14 12
2013
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 3 5 5 Shaangu Power 7 7 8
Power Construction of China 5 4 4 Chenming Paper 12 13 13
Shenzhen Energy 8 9 9 Zhongtian Finance 16 16 16
Shanghai Construction Engineering 8 11 12 Financial Street 11 12 11
Yuntianhua 6 6 6 State Grid Yingda 4 3 3
Hainan Rubber 1 2 2 Tielong Logistics 12 14 14
Zhongtai Chemical 2 1 1 TEDA Business 14 8 7
CNPC 15 15 15 Urban Development Environment 8 10 10
2014
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 4 4 5 Shaangu Power 6 5 6
Power Construction of China 2 1 2 Chenming Paper 10 6 7
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Continued
Shenzhen Energy 7 12 11 Zhongtian Finance 16 16 16
Shanghai Construction Engineering 11 14 14 Financial Street 14 15 15
Yuntianhua 7 9 10 State Grid Yingda 3 3 3
Hainan Rubber 1 2 1 Tielong Logistics 14 13 13
Zhongtai Chemical 5 7 4 TEDA Business 12 10 9
CNPC 13 11 12 Urban Development Environment 7 8 8
2015
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 8 10 9 Shaangu Power 6 6 6
Power Construction of China 1 1 1 Chenming Paper 8 7 8
Shenzhen Energy 7 11 11 Zhongtian Finance 16 16 16
Shanghai Construction Engineering 8 8 10 Financial Street 15 15 15
Yuntianhua 5 3 4 State Grid Yingda 3 4 3
Hainan Rubber 2 2 2 Tielong Logistics 11 13 13
Zhongtai Chemical 4 5 5 TEDA Business 11 9 7
CNPC 11 12 12 Urban Development Environment 11 14 14
2016
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 1 3 4 Shaangu Power 9 11 10
Power Construction of China 3 2 2 Chenming Paper 11 12 12
Shenzhen Energy 10 14 14 Zhongtian Finance 16 16 16
Shanghai Construction Engineering 8 8 8 Financial Street 15 15 15
Yuntianhua 2 1 1 State Grid Yingda 6 5 5
Hainan Rubber 5 7 6 Tielong Logistics 7 6 7
Zhongtai Chemical 4 4 3 TEDA Business 13 10 9
CNPC 11 9 11 Urban Development Environment 13 13 13
2017
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 1 3 4 Shaangu Power 9 12 12
Power Construction of China 3 2 2 Chenming Paper 9 12 12
Shenzhen Energy 12 14 14 Zhongtian Finance 16 16 16
Shanghai Construction Engineering 8 9 9 Financial Street 14 15 15
Yuntianhua 2 1 1 State Grid Yingda 5 5 5
Hainan Rubber 4 6 6 Tielong Logistics 6 4 3
Zhongtai Chemical 7 7 7 TEDA Business 12 8 8
CNPC 14 10 10 Urban Development Environment 11 11 11
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2018
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 2 4 3 Shaangu Power 11 13 13
Power Construction of China 4 1 2 Chenming Paper 1 3 4
Shenzhen Energy 10 5 5 Zhongtian Finance 16 16 16
Shanghai Construction Engineering 9 9 10 Financial Street 14 15 15
Yuntianhua 3 2 1 State Grid Yingda 6 6 6
Hainan Rubber 5 8 8 Tielong Logistics 7 7 7
Zhongtai Chemical 7 10 9 TEDA Business 12 11 11
CNPC 14 12 12 Urban Development Environment 13 14 14
2019
Name Original GRA TOPSIS Name Original GRA TOPSIS
Huaneng Power International 1 4 3 Shaangu Power 11 12 12
Power Construction of China 4 2 2 Chenming Paper 2 3 5
Shenzhen Energy 3 1 1 Zhongtian Finance 13 16 16
Shanghai Construction Engineering 10 10 11 Financial Street 14 15 15
Yuntianhua 5 5 6 State Grid Yingda 8 8 8
Hainan Rubber 9 9 9 Tielong Logistics 6 6 4
Zhongtai Chemical 6 7 7 TEDA Business 12 11 10
CNPC 15 13 13 Urban Development Environment 15 14 14
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