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Abstract: Background, aim, and scope Scientific evaluation of enterprise carbon information disclosure quality
(ECIDQ) and explore its influencing factors are crucial to achieving carbon peak and carbon neutrality in China
as scheduled. The enhancement of ECIDQ is not only an important basis for improving the carbon trading
system, but also an important way to promote corporate emission reduction. Materials and methods Based on
the four dimensions of carbon information disclosure, including disclosure carrier, carbon governance, carbon
business and carbon performance, an evaluation index system of ECIDQ is constructed, and the methods of
comprehensive principal component analysis, entropy weight method and random forest model are integrated
to study the real level and change trend of carbon information disclosure quality of manufacturing enterprises in
China from 2018 to 2020, and the importance of each index. Results (1) The combination of principal component

and entropy weight method can effectively reduce the impact of interfering dimensions with less information
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on ECIDQ, and can objectively and truly evaluate the ECIDQ of China’s manufacturing enterprises, so as to
obtain more effective evaluation results than the traditional single method alone. (2) From 2018 to 2020, the
overall ECIDQ of China’s manufacturing enterprises showed an upward trend, and reaching a peak in 2020.
(3) The overall ECIDQ of China’s manufacturing enterprises was low, and there were great differences in
different enterprises. (4) Factors such as research and development (R&D) investment, total assets, and total
liabilities have a great impact on ECIDQ. Discussion ECIDQ has been greatly improved in 2020, most likely due
to that Chinese government put forward the goals of carbon peak and carbon neutrality in 2020, most companies
disclose potential opportunities and risks in their social responsibility reports and annual reports. The score of
ECIDQ with the highest quality of carbon disclosure remains unchanged, indicating that the content of corporate
carbon disclosure is consistent and comprehensive. In the analysis of the influencing factors of ECIDQ, based
on the root node splitting frequency and node purity increase, it is found that the asset dimension has the highest
impact on ECIDQ, while the management dimension has the lowest impact. Conclusions From 2018 to 2020, the
overall ECIDQ of China’s manufacturing enterprises was low, but showed an upward trend. R&D investment,
total assets, and total liabilities have a great impact on ECIDQ. Recommendations and perspectives In the future,
it is necessary to continue to improve the incentive mechanism for carbon information disclosure, promote the

increase of enterprise innovation investment, rationally and efficiently allocate enterprise assets through multiple

channels, and improve the quality of corporate carbon information disclosure.

Key words: manufacturing; carbon information disclosure; principal component analysis; random forest
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Tab. I Evaluation index and its assignment criteria
— IR R & 1Y TR AEL bR i
Primary indicator Secondary indicator Assignment criteria Symbol
. 5 PEAAL ST o 2 48, SRERTEARAR PN 143, A0 0 43,
WERARIE SRR S e
X . . . 2 points for disclosure in social responsibility, 1 point for disclosure in I
Disclosure carrier ~ Disclosure status of independent reports. . .
the annual report, otherwise 0 points.
BB I B PR T AR NS W R 14, A0 43,
Management’s low carbon statement 1 point if the management’s low-carbon statement and philosophy are /6
and philosophy. disclosed, otherwise 0 points.
PO PR IR AT R BRI 2 43, A FLE AT A E T BRI
AT AR RAT A - < <
. N1 gr, B0 g3,
Low carbon concept and behavior of . . . . . . . I
I 2 points for disclosing specific items of ideas and behaviors, 1 point for
employees.
o ideas and behaviors but no specific items, otherwise 0 points.
EEE T AU B L 17057 A BRI 2 4, BT AU ER Bl 97 5%
ifi 2 B USHEAR DG b LA B HASUN 1 5, B0 53,
Carbon governance  Setting up of jobs or institutions related 2 points for disclosing the specific matters that the organization or 1,
to carbon emissions reduction. position is responsible for, 1 point for establishing an organization but
not disclosing the specific matters in charge, otherwise 0 points.
BRI S AL B o WL 7B RERLE 0 12, B0 43,
Carbon emissions reduction assessment 1 point for establishing an assessment or incentive mechanism, I
or incentive mechanism. otherwise 0 points.
Tl BRI H b Sl FERHIA 2 735 EVEIA 12y B0 43,
Develop carbon reduction targets and 2 points for quantitative description; 1 point for qualitative description; I
plans. otherwise 0 points.
EAHEIOH Al 55 I 55 AR FEREIR 2 735 EVERA 1285 A0 43
Business and financial risks associated 2 points for quantitative description; 1 point for qualitative description; I,
with carbon emissions. otherwise 0 points.
SRR S IV SPLE ., SRR 2 40 ETERR 14y I 0 43
ol 55 Business and financial opportunities 2 points for quantitative description; 1 point for qualitative description; Iy
Carbon business related to carbon emissions. otherwise 0 points.
B ISHFROARBI & B0 H A5 . .
o o SRR 2 435 EPERA 14k T 0 4.
Carbon emissions reduction technology . . o . L L
. 2 points for quantitative description; 1 point for qualitative description; I
research and development or project . .
. otherwise 0 points.
investment.
, FERHIA 2 735 EVEIA 12y B0 43,
BRISARRF I . - o . - .
L. . 2 points for quantitative description; 1 point for qualitative description; I
Carbon emissions reduction. . .
otherwise 0 points.
WRHEEE 5 B e B B FEREIR 2 735 EVERE 1285 A0 23
WG Carbon emissions trading and asset 2 points for quantitative description; 1 point for qualitative description; I,
Carbon performance management. otherwise 0 points.
. PR Beig T BRI T bRy 2 . DRI BREESR 1 4,
BHIBUI T T bR % 0 4 B ’
Accounting methods or standards for o ° I

carbon emissions.

2 points for quantitative description; 1 point for qualitative description;
otherwise 0 points.
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Tab. 2 Correlation coefficient between indicators

f8F5  Indicator i I I A I I Ik I 1, I, 1, I,
I 1
L 0.69% 1
I 0.45* 0.33* 1
I 0.17* 0.12%* 0.16* 1
Il 0.13* 0.12* 0.08* 0.21* 1
/A 0.27* 0.22* 0.16* 0.12* 0.09* 1
JE 0.43* 0.09* 0.06* 0.01 0 0.23* 1
Iy 0.45%* 0.12%* 0.05%* 0 0.05 0.23* 0.77* 1
I 0.45* 0.36* 0.25* 0.19* 0.13* 0.18* 0.08* 0.12* 1
Lo 0.40%* 0.33%* 0.29* 0.18%* 0.11* 0.23* 0.01 0.04 0.29%* 1
I 0.20* 0.09* 0.08* 0.09* 0.02 0.05* 0.06* 0.04 0.09* 0.12* 1
Iy 0.20* 0.17* 0.19* 0.01 0.07* 0.09* 0.06* 0.03 0.10* 0.19* 0.14* 1

* FONFE 0.1 MK B,

* indicates significant at a significance level of 0.1.
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Tab. 3 Result of KMO test and Bartlett’s test of sphericity

[OL SRS E(=17 Fer e 4t R
Testing method Indicator Test result
KMO 4 KMO A o
KMO test KMO value
Bartlett BRIE A5 Ve 7086.224
Bartlett’s test of H i  Degrees of freedom 66
sphericity P 0.000

%145

K4 A LT ZTTReR

Tab. 4 Eigenvalue and variance contribution rate

EW S - J7 2ETTHRA AT €S
Principal %HE{E Variance Cumulative
component notation Eigenvalue contribution rate  contribution rate

C 3.314 0.276 0.276

G, 1.687 0.141 0.417

(0 1.139 0.095 0.512

C, 1.022 0.085 0.597

Cs 0.845 0.070 0.667

Cs 0.835 0.070 0.737

(o8 0.780 0.065 0.802

Cq 0.700 0.058 0.860

Cy 0.645 0.054 0.914

Co 0.619 0.052 0.966

Cy 0.225 0.019 0.984

Cp 0.189 0.016 1.000

®5 MR RBUERE

Tab. 5 Principal component score coefficient matrix

185  Indicator C; G @ €, Cs Cs C;
I 0.477 —0.006 —0.108 —0.160 —0.207 —0.161 0.097
I, 0.380 —0.156 —0.092 —0.268 -0.376 -0.207 -0.019
I 0.331 —0.195 —0.057 —0.186 0.187 0.200 0.247
I 0.168 —0.196 0.511 0.285 0.403 =0.200 0.546
15 0.136 -0.126 0.509 0.461 —0.618 0.119 —0.159
I 0.278 0.111 0.263 0.037 0.394 0.304 —0.638
Ik 0.251 0.620 0.003 0.080 0.033 0.012 0.150
Iy 0.259 0.611 0.042 0.047 —0.043 -0.010 0.105
1y 0.323 —0.154 0.023 -0.139 0.038 —0.233 -0.114
Ik, 0.325 —0.262 0.002 —0.081 0.206 0.153 -0.175
Jha 0.137 —0.063 —0.432 0.621 0.173 -0.517 -0.239
I 0.187 -0.130 —0.446 0.391 -0.076 0.632 0.253

®6 KFHWIME
Tab. 6 The weight of principal component

AE Weight/%

4 Principal component

@ 90.914
G, 2.186
Cy 0.525
C, 3.587
C4 0.531
Cs 1.142
G, 1.115

SRS TR AR S5, ] Rk Al Y
W fs BB K AT LA SR, R 7 Mk 8 4l
JER T 2018 —2020 47l 3 b Al ik {7 B9 52 o e
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Tab. 7 Average quality of carbon information disclosure of
manufacturing listed companies from 2018 to 2020

Ay Year PIE  Mean
2018 0.09006
2019 0.08959
2020 0.14244

8 2018 —2020 AFil il b2 ml kAR B 4 R U
B35
Tab. 8 Top 10 scores of carbon information disclosure
quality of manufacturing listed companies from 2018 to 2020

H#

Ranking 2020 2019 2018
1 0.945424 0.945424 0.945424
2 0.806704 0.817144 0.727500
3 0.760698 0.806704 0.719967
4 0.677623 0.727500 0.648139
5 0.659433 0.559792 0.587007
6 0.653411 0.548885 0.548885
7 0.645758 0.538234 0.532264
8 0.625425 0.532264 0.521047
9 0.613417 0.521047 0.473056
10 0.613210 0.473056 0.443052
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Tab. 9 Internal factors influencing the quality of corporate carbon information disclosure
A YL L= i
Variable dimension Variable name Variable symbol
W& NG Number of R&D personnel X,
B WF& N 518 i e The proportion of the number of R&D personnel X%
Innovation R BEAEH  R&D investment amount X,
FERA BB L] R&D investment as a percentage of operating income X
B Total assets X
Bffit Total liability X,
Assets ;
TCIE¥E P Intangible assets X,
JHJEFBANE A Net profit attributable to shareholders X
-~ HHFE  Net profit X,
\
. FElLA  Operating income X,
Business o .
LA Operating cost X,
ELANE  Operating profit X
MSZFEH S Proportion of independent directors X,
e W24 Size of supervisory board X,
" & AZL  Number of executives X5
Management
EHZEF ML The percentage of men in management Xis
EHZ AR, Average age of management X,
BT A% Number of workers X
BT ANJBIF]  Per capita profit X
Staff AR 1K Overemployment rate X
AT Staff density X,
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Fig. 2 Importance of each influencing factor (frequency of root node splitting)
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