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Abstract: Rankings (RKS) and Hexun are the two most widely used corporate social responsibility
(CSR) ratings in research on CSR in China’s capital market. These scores are used as a proxy for
CSR performance and disclosure quality. However, research is lacking on the validity of measuring
CSR performance and disclosure quality, as well as the convergent validity between these scores.
In this paper, a comparative and quantitative analysis was performed for the period 2010-2017, and
the following results were obtained: (1) Based on a comparison of the rating methods, information
sources, and other factors, RKS is more suitable for measuring the CSR disclosure quality, while Hexun
is more suitable for measuring the CSR performance; (2) based on a Spearman correlation analysis,
the convergent validity between these two scores is very low, particularly after 2013; and (3) the
sub-indicator weights of the RKS system always maintain a high stability, whereas those of the Hexun
system suffer from severe fluctuations starting in 2013.

Keywords: corporate social responsibility performance; non-financial disclosure; third-party rating;
environmental information disclosure; environmental performance

1. Introduction

In China, the world’s second largest economy, corporations are increasingly interested in
sustainability information disclosure, including corporate social responsibility (CSR) disclosure.
The number of CSR reports by Chinese companies increased by nearly 53% in the decade from 2006 to
2015 [1]. Increasing attention has been paid to CSR activities in China’s capital market [2-10], and this
increased attention has provided many opportunities for scholars to conduct quantitative research on
CSR activities and related information disclosure activities based on China’s capital market [11-14].
In this regard, a large number of studies have focused on the driving factors and economic consequences
of CSR activities and related disclosure activities of Chinese companies, especially in the past five
years. These studies inevitably involve quantitative issues of CSR performance and CSR disclosure
quality. Currently, two methods are mainly used. In the first category, researchers, such as Li and
Zhang [15], use content analysis to perform subjective scoring based on custom criteria. However, this
method has problems related to the reproducibility and comparability of the research conclusions due
to differences in the selection of the ranking system and differences in the subjective judgement of
researchers. The second category directly uses third-party rating scores. To some extent, this approach
helps improve the reproducibility of research and the comparability between studies, although such
improvements must be based on the rationality of the design and use of these scores.

In China’s capital market, existing research on CSR mainly uses Runlin Global’s Rankings rating
(hereafter referred to as RKS) and Hexun’s CSR rating (hereafter referred to as HX). In previous
empirical research, overlaps and differences are observed in the employment of these two scores as
shown in Figure 1: (1) The RKS score is used not only to represent the quality of CSR disclosure but also
for CSR performance levels, such as in research on the drivers of CSR disclosure quality [16-19], the
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mechanisms of economic consequences [20-23], the drivers of CSR performance [24-29], and economic
consequences [30-35]; and (2) the HX score is used only as a proxy for the CSR performance level,
such as in research on the drivers of CSR performance [36—40] and the economic consequences of
CSR performance [19,33,41-43]. Some studies even use the level-1 sub-indicator of the HX score, the
environmental dimension HXE, to score a firm’s environmental performance level [44,45].

RKS ranking scores

A 4

CSR disclosure [CSR performance]

quality

U:

A

Corporate
environmental HX ranking scores
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Figure 1. Comparison of the application of Rankings rating (RKS) and Hexun rating (HX).

When researchers do not consider the characteristics of these ratings and rashly use them to
measure CSR-related constructs, their results may suffer from two important problems: First, is it
reasonable for the RKS score to be used as a proxy, not only for CSR performance but also for CSR
disclosure quality? If the RKS score is designed to be biased towards measuring the CSR disclosure
quality, then in practice, its use to measure the CSR performance may exhibit poor construct validity.
For example, if a researcher wants to determine whether a firm with high CSR performance will
obtain a lower or higher capital cost, he may use RKS scores as a proxy for the CSR performance
in the research design. However, empirical analyses performed to test whether firms with a high
CSR disclosure quality obtain a lower or higher capital cost may not obtain accurate results, because
companies with a higher CSR disclosure quality may not necessarily have a better CSR performance.
Existing research has found that there is a gap between CSR performance and CSR disclosure quality,
because some companies with a lower CSR performance will make a high-quality CSR disclosure for
CSR-washing or green-washing [46—48]. Second, for the measurement of CSR performance constructs,
some studies choose RKS scores while others choose HX scores; however, it is not reasonable that
studies do not test the conclusions based on the simultaneous use of these two scores. If there is a
large difference between the two ranking systems of these scores, then the robustness of the relevant
research conclusions will be highly problematic [43]. If the two indicator systems have significant
differences in their theoretical basis, scoring design, scoring method, information source, and firm
coverage, then the use of both to measure the same CSR construct is likely to present a convergent
validity problem. Unfortunately, research has not been performed to analyze the differences between
and convergence of these two scores.

In view of the above research gaps, this paper first compares and analyzes the design of the
RKS and HX rating systems, and then reveals the possible problems of convergent validity based on
quantitative analysis methods, such as Spearman correlation analysis. This paper finds the following:
First, based on a comparison and theoretical analysis of information sources, scoring methods, and
indicator design, RKS is more suitable for measuring the quality of CSR information disclosure, while
HX is more suitable for measuring CSR performance; second, based on Spearman correlation analysis,
we found that the correlation between the two is very low, indicating that the convergent validity
of the two is very poor; and finally, this paper analyzes the weights of the sub-indicators of the RKS
and HX indicator systems year-by-year, and finds that the HX score sub-indicator weights begin to
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show strong inconsistency after 2013, while the RKS scoring system maintains strong stability and
convergent validity.

The main contributions of this paper are as follows: (1) This paper helps non-Mandarin language
researchers interested in CSR topics in China’s capital market form a more comprehensive understanding
of the two most widely used CSR rating systems in China; (2) the conclusions of our analysis can help
researchers in the area of CSR in China’s capital market better understand the difference between the
two scores, and they provide a reference for the design of subsequent quantitative research; and (3)
this article helps socially responsible investors, business managers, CSR rating researchers, and other
practitioners strengthen their understanding of China’s CSR evaluation system and better understand
the scope and significance of China’s CSR rating systems, and it also provides a reference for CSR
rating system designers to improve the rating systems in the future.

The remainder of this paper is organized as follows. In Section 2, we review the background and
make comparisons. In Section 3, we describe the data resources, variable definitions and descriptive
statistics. In Section 4, the quantitative analysis results are presented. Finally, we present our main
conclusions in Section 5.

2. Background and Comparison of Ranking Systems

Since the Reform and Opening-up policy was enacted in 1978, China’s market has made tremendous
progress in economic development, which has provided a favorable development space for the
development of the CSR system. Prior to 2008, the information disclosure system related to the CSR
concept was scattered among various legal provisions, such as the Environmental Protection Law in
1989, the Consumer Protection Law in 1993, and the Public Welfare Donation Law in 1999. Since 2003,
the “Code of Corporate Governance for Listed Companies in China” issued by the China Securities
Regulatory Commission (CSRC) has signaled that market regulators have officially introduced the
concept of CSR. Subsequently, the market regulator further strengthened the legal status of CSR in 2005,
specifically in the fifth revision of the newly revised Company Law, which states that corporations
should abide by social ethics and business ethics and undertake social responsibilities. In 2008, the
Chinese government officially launched the construction of a mandatory disclosure system for social
responsibility information for large state-owned enterprises and important listed companies, and it
includes the “Guiding Opinions on the Implementation of Social Responsibilities of Central Enterprises”
released by the State Council, and a series of notices from of the Shanghai Stock Exchange (SSE) and
the Shenzhen Stock Exchange (SZSE). As a result, the number of China’s CSR reports has surged, thus
providing space for the development of third-party CSR rating activities. Since 2008, there have been
five major rating agencies in the Chinese market: The CSR Research Center of the Chinese Academy of
Social Sciences, SynTao, Golden Bee, Runlin, and Hexun. However, the first three rating agencies are
more focused on providing CSR report consulting services, only publish rating data of active rating
companies, or do not provide whole rating data and only publish certain lists, such as the list of top
100 companies in CSR ratings. Only Runlin and Hexun provide complete rating data, namely, RKS and
HX scores. Therefore, in the existing Mandarin and English literature, quantitative research mainly
uses Runlin’s RKS score and Hexun’s HX score.

Following previous studies [5,49,50], CSR disclosure is defined as “the process of communicating
the social effects of organizations’ economic actions to particular interest groups within society and
to society at large”. CSR performance is “regarded as a “pragmatic approach’ to addressing CSR,
specifically, to model and measure social responsibility in terms of performance”. Due to the lack of
a mandatory information quality assurance system for non-financial information in China’s market,
e.g., mandatory disclosure formats or auditing requirements, the quality or level of CSR disclosure
cannot be equivalent to the level of CSR performance. For example, a firm may claim to produce
a very detailed and exquisite CSR report and other information disclosure when, in actuality, the
firm has not made a high investment in CSR activities and does not present higher CSR performance.
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Thus, this firm only has a high level of CSR disclosure instead of CSR performance, which reflects the
“CSR-washing” or “green-washing” problem.

2.1. RKS Rating

RKS ranking scores are a product of the Runlin Global Consulting Limited Company (hereafter
referred to as Runlin Global). The characteristics of the RKS rating system mainly include the following
three points.

First, the RKS information sources are basically corporate CSR reports and sustainability reports
(collectively referred to as CSR reports). The official website of RKS discloses that the sources of
information are as follows: (1) The disclosure data of the Shanghai Stock Exchange (SSE) are collected
from the information disclosure column of the official website of the SSE; and (2) the disclosure data of
the Shenzhen Stock Exchange (SZHE) are collected from the website of Juchao.com. The RKS ranking
only covers companies that have published CSR reports.

Second, the RKS rating system is more original in design. Compared with the international
mainstream, the design of the RKS level-1 indicators is not based on the stakeholder perspective
or the social responsibility component classification. Rather, the RKS system includes four level-1
sub-indicators: Macrocosm (M), content (C), technical (T), and industry (I). The development of the
RKS-rated indicator system has gone through three phases from the 2009 beta version to the 2012_1.2i
version (additional details are reported in Table A1 of the Appendix A). The standard referenced by RKS
at the beginning of the design was the Global Reporting Initiative (GRI) G3 Guide and Sustainability
Report Evaluation Guide, which included only three level-1 indicators: Macrocosm (M), content
(©), and technical (T). Among them, the level-2 sub-indicators of the content-level indicator C were
designed based on the stakeholder perspective, including economic performance, labour and human
rights, the environment, and consumers. In 2010, the ranking system was improved with reference to
ISO 26000 and the industry sub-indicator I was added. The rating manual version currently used by
the RKS scoring system is the MCT 2012_1.2i version, in which 16 level-2 indicators and 70 level-3
indicators fall under three level-1 indicators: M, C, and T. In addition, under the fourth level-1 indicator,
for industry I, 141 sub-indicators were designed according to 22 industry classifications.

Third, the RKS scoring method is based on content analysis, which does not involve horizontal
comparisons of specific CSR indicators. The specific scoring progress of RKS is as follows: First, each
level-3 indicator is manually scored by rating personnel, with a score range of 0 to 4 points and a
minimum unit of 0.5 points. The rules defining the scoring are as follows: No information description or
no representation at all: 0 points; only sporadic fuzzy information or sporadic information mentioned:
0.5 points; information is literally mentioned or there is no open disclosure: 1 point; language statement
information disclosure: 1.5 points; system category and a small amount of data-based information
disclosure: 2 points; system and some data-based information disclosure: 2.5 points; system and a large
amount of data-based information disclosure: 3 points; basic and complete data-based information
disclosure: 3.5 points; and complete and clear data-based information disclosure: 4 points. RKS then
adds the level-3 sub-indicator scores directly to the level-1 indicator scores and multiplies the sum by a
weight to obtain the total score. RKS discloses only the level-1 indicator score, whereas the scores of
the level-2 to level-3 sub-indicators are not published. The indicator system for the currently used
ratings is detailed in Table A2 of the Appendix A.

2.2. HX Rating

The HX score is from Hexun.com, which is controlled by Hexun Information Technology Limited
Company (hereafter referred to as the Hexun Company). The HX CSR rating business is derived from
a cooperative venture with Runlin Global. In September 2010, the Hexun Company co-hosted the
second “A-share listed company CSR report forum” with Runlin Global and Det Norske Veritas (DNV).
Since then, the Hexun Company and Runlin Global have carried out CSR rating cooperation. On 13
September, 2013, the Hexun Company began to independently release CSR evaluation products on
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Hexun.com, and they are still in use today. Compared with the RKS rating system, the HX rating
system has the following characteristics.

First, HX has a wider range of information sources and every listed company that publishes its
annual report is covered by the rating. The sources of information used by the HX ratings are not only
the CSR reports, but also the annual reports from the SSE and SZSE official websites. For example, if
the rated company does not publish a CSR report, then HX will still determine a CSR rating based on
its annual report information while RKS will not rate it. Thus, the HX scores cover more firms that do
not release CSR disclosures, while the RKS scores have much more narrow coverage. For example, the
number of firm-years for rating companies from 2010 to 2017 is reported in Table 3, and the observations
of HX are 25,156, which is nearly 4.5 times more than that of RKS. As a result, the Hexun rating system
has a much wider range than the RKS rating system.

Second, the design of the HX sub-indicator system includes the following three main aspects:
(1) In the design of the level-1 indicator system, HX applies a theoretical stakeholder framework,
including five level-1 sub-indicators: Shareholder equity responsibility HXSH, employee responsibility
HXST, supplier, customer and consumer rights responsibility HXC, environmental responsibility HXE,
and social responsibility contribution HXS; (2) to consider industry differences, HX adopts weight
adjustment, wherein the weights of the level-1 indicators are adjusted according to the industry of
the rated firms; in contrast, RKS establishes an industry-level sub-indicator; and (3) in terms of the
design of the underlying indicators, the range of indicators covered by HX is small, which causes a
more serious problem in the non-shareholder responsibility indicators. HX includes only 13 level-2
indicators and 37 level-3 indicators, which is far fewer than the RKS scoring system, and there are
18 level-3 indicators that fall under the shareholder equity responsibility HXSH dimension, which
accounts for nearly 50% of the indicators for this level. The sub-indicator system and indicator weights
of the HX rating system are detailed in Table A3 of Appendix A.

Third, in terms of scoring methods, HX uses a weighted summation method involving horizontal
comparisons of specific indicators at various levels. The scoring process completely discloses all scores
from the first level to the bottom level-3 sub-indicators. The specific scoring method of HX is as follows:
First, the HX level-3 indicators are assigned by the rating staff. Here, scores for numerical indicators,
such as the return on net assets, are calculated according to the data model, while scores for qualitative
indicators, such as environmental awareness, are scored according to whether the social responsibility
report discloses the indicator and the disclosure is detailed; if the reporting company does not disclose
the indicator, then the value is 0. Then, HX normalizes the values of the level-3 sub-indicators to
calculate the value, multiplies it by the corresponding weight, and sums the products to generate the
final total score.

Therefore, in its scoring process, HX is more automated and objective than the RKS rating system.
Although HX scoring staff play major roles as information collectors, they do not make important
subjective judgements in the scoring process. For example, when calculating the quantitative indicators
of HX, the HX staff only need to substitute the values of the indicators collected from the annual report
or CSR report into the calculation formula system; and when calculating the qualitative index, they only
score 0 or 1 according to whether the related information is disclosed and then substitute the number
into the calculation formula system. The final scoring results of HX are highly dependent on the
initial evaluation formula system and do not depend on the subjective judgement of the scoring staff.
However, RKS staff are tasked with evaluating the information disclosure level of all the underlying
level-3 sub-indicators and scoring a specific value from 0 to 4 points, item by item. Therefore, the final
RKS scoring results are more dependent on the subjective judgement of the scoring staff.

2.3. Summary of the Comparison

In summary, as shown in Table 1, the main differences between the RKS and HX rating systems
are as follows.
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Table 1. Comparison of differences between RKS and HX ratings.

Dimension

RKS Rating

HX Rating

Information Collected

CSR reports

Annual reports and CSR reports

Range of Rated Firms

Listed firms that publish CSR reports

Listed firms that publish CSR reports or
annual reports

Indicator Design

The current version is MCT 2012_1.2i,
which contains 3 level-1 sub-indicators ,
16 level-2 sub-indicators, and 70 level-3

sub-indicators; in addition, the
industry-level sub-indicator includes
141 sub-indicators for 20
industry classifications.

The current version is the 2010 version,
containing five level-1 sub-indicators, each
of which contains 13 level-2 indicators and
37 level-3 indicators. Indicator weights are

adjusted with the industry.

Scoring Method

The content analysis used by RKS does not
involve horizontal comparisons of specific
CSR sub-indicators. First, each level-3
indicator is assigned by rating staff
according to the specific degree of
information disclosure. Subsequently, RKS
adds the level-3 indicator scores to the
level-1 indicator scores step by step; then,
the sums are multiplied by the
corresponding weights of the level-1
indicators to obtain the final total score.

The system uses a weighted sum method,
which involves horizontal comparisons of
CSR sub-indicators at each level. First, each
level-3 indicator is assigned by the rating
staff. Here, numerical sub-indicator scores
are calculated according to the data model
and qualitative sub-indicator scores
according to the specific degree of
information disclosure. Subsequently, the
level-3 sub-indicator values are normalized
and then multiplied by the corresponding
weights, and the products are summed

step-by-step to generate the final total score.

First, the scope of the firms covered by the RKS scores is small, with only firms listed in the SSE
and SZHE that publish CSR reports covered, and the scoring method is content analysis. The analytical
methods do not involve horizontal comparisons of specific indicator values. A higher RKS evaluation
means that the information disclosure in the CSR reports issued by rated firms is more detailed and
specific; however, this does not mean that the firms have a higher level of specific CSR input or
performance. For example, according to RKS rating rules, when a rating company only reports its
charitable donation indicator without an additional detailed explanation, it may only be rated 2 points
or lower in the rating sub-indicators of RKS. However, when another company reports the same
indicator and explains it in detail, even if its value is much less than that of the former firm, it will still
get a high score of 4 points from RKS. Conversely, the HX rating rules will compare the amount of
charitable donations and do not consider which company explained more. Companies with a high
value on charitable donation will receive higher scores for the corresponding sub-indicators. Therefore,
RKS scores are more suitable for measuring the quality of the information disclosure in CSR reports.

Second, HX scores have greater coverage, including all listed companies in the SSE and SZSE.
The HX rating method is mainly based on the numerical calculation of specific CSR indicators, which
can provide horizontal comparisons between firms with specific indicators. Thus, HX scores are more
suitable for measuring CSR performance instead of CSR reporting quality. However, the scope of
the sub-indicators of the HX rating is relatively small and the proportion of the shareholder equity
responsibility sub-indicators is too high. As a result, some of the sub-indicators identified at the
beginning of the design may be invalidated by changes in the CSR information disclosure system of
the rated firms. In addition, the design included too few level-3 indicators; as a result, the HX ratings
may be flawed in their ability to measure the validity of the concept of each CSR dimension.

3. Data, Variable Definitions, and Descriptive Statistics

In terms of data sources, the rating data used in our analysis were obtained from the RKS rating
database and the HX rating database. Since the earliest available year for the HX data is 2010, we set
the sample period from 2010 to 2017. The number of observations for RKS and HX was 4675 and 21,622,
respectively. Table 2 reports the variable definitions of the total indicators and level-1 sub-indicators
for RKS and HX.
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Table 2. Variable definitions.

Variable Definition Explanation Theoretical
Range
RKS RKS total score Total of all RKS level-1 sub-indicator scores 0-100
HX HX total score Total of all HX level-1 sub-indicator scores 0-100
RKS first level-1 sub-indicator, which evaluates the company’s
RKSM RKS macrocosm sub-indicator score comprehensive performance in terms of CSR strategy 0-30
effectiveness and content balance
RKS second level-1 sub-indicator, which evaluates the CSR
RKSC RKS content sub-indicator score performance in specific dimensions, such as economic 0-45 (50)

performance, labour and human rights performance,
environment performance, etc.
RKS third level-1 sub-indicator, which evaluates the content
RKST RKS technical sub-indicator score balance and information comparability in CSR 0-15 (20)
information disclosure
RKS fourth level-1 sub-indicator, which evaluates CSR

RKSI RKS industry sub-indicator score performance according to the industry to which the rating 0-10 (0)
company belongs
HX shareholder equity HX first level-1 sub-indicator, which evaluates performance in
HXSH o o . - 0-30
responsibility sub-indicator score equity responsibility
HX employee responsibility HX second level-1 sub-indicator, which evaluates performance
HXST O . o 0-15
sub-indicator score in employee responsibility
HX suppl?er, customer a nd HX third level-1 sub-indicator, which evaluates performance
HXC consumer rights responsibility . . s 0-15
.9 in customer and consumer rights responsibility
sub-indicator score
HX environmental responsibility =~ HX fourth level-1 sub-indicator, which evaluates performance
HXE o . . o 0-20
sub-indicator score in environmental responsibility
HX social responsibility HX fifth level-1 sub-indicator, which evaluates performance in
HXSR R . . i 0-20
contribution score direct social responsibility

Note: The numbers in brackets are the weights of the comprehensive industry and other industries that do not have
score for industry the level-1 sub-indicator RKSL

Table 3 reports the definitions and observations as well as the mean, standard deviation, minimum,
quartile, and maximum values for the total indicators and level-1 sub-indicators of the RKS and HX ratings.

Table 3. Descriptive statistics.

Variable N Mean SD Min P25 P50 P75 Max
RKS 5525 40.68 13.02 13.33 31.75 37.71 47.03 89.3
HX 25,156 25.45 16.28 0 17.18 21.64 27.35 90.87
RKSM 5525 13.92 4.464 0.83 10.78 13.36 16.41 28.22
RKSC 5525 17.51 6.124 2.64 13.31 16.52 20.74 41.66
RKST 5525 7172 2.035 1.78 5.74 6.73 8.09 18.38
RKSI 5525 2.077 1.907 0 0.75 1.56 2.92 27.09
HXSH 25,156 14.25 5.473 0 10.94 14.92 17.76 28.19
HXST 25,156 2.703 3.385 0 0.57 1.5 3.21 15
HXC 25,156 1.809 4771 0 0 0 0 20
HXE 25,156 1.831 5.089 0 0 0 0 30
HXSR 25,156 5.25 4.006 0 2.57 4.44 7 30

Here, the second row presents the descriptive statistics of the total indicators of RKS. The theoretical
upper limit of the indicators is 100, the actual maximum value is 89.3, and the mean and median
values are 40.68 and 37.71, respectively. The 75% quantile is 47.03, indicating that more than 75%
of companies fail to score more than half. The third row presents a descriptive statistic for the HX
total indicator. The theoretical upper limit is also 100 points, and the actual maximum value is 90.87.
However, the mean and median values of the HX total indicators are only 25.45 and 21.64, respectively,
and the 75% quantile is 27.35, indicating that the HX total indicator scores are lower than that of
RKS. This result may be related to the large number of rated companies that do not issue CSR reports
in the HX sample. Most of these companies score a non-zero value only on the shareholder equity
sub-indicator HXSH. The fourth to seventh rows present descriptive statistics for the four level-1
sub-indicators of the RKS scoring system: Macrocosm sub-indicator RKSM, content sub-indicator RKSC,
technical sub-indicator RKST, and industry sub-indicator RKSI. Compared with theoretical weights
of 30, 45, 15, and 10%, the contributions of the macrocosm dimension sub-indicator RKSM and the
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content dimension sub-indicator RKSC scores are consistent with the theoretical design; whereas the
contributions of the technical sub-indicator RKST and the industry sub-indicator RKSI are lower than the
levels of the theoretical design. The remaining rows present the descriptive statistics of the five level-1
sub-indicators of the HX ratings: The shareholder equity dimension sub-indicator HXSH, the employee
dimension sub-indicator HXST, the consumer rights dimension sub-indicator HXC, the environmental
responsibility dimension sub-indicator HXE, and the social contribution dimension sub-indicator HXSR.
Among them, sub-indicators HXC and HXE have a 75% quantile of 0, indicating that a large number of
sample companies do not disclose information pertaining to the employee and environmental indicators,
and this situation is particularly serious after 2015. This result may be related to the adoption of a
new environmental code in 2014, which caused firms to issue additional environmental information
disclosures that are no longer relevant in the annual report and CSR report. The mean values of the five
level-1 sub-indicators, i.e., HXSH, HXST, HXC, HXE, and HXSR, were 14.25, 2.703, 1.809, 1.831, and 5.25,
respectively; the percentages of these values in relation to the total score were 56, 10.32,7.11, 7.19, and
20.63%, respectively, which are quite different from the theoretical weights. Specifically, the weight of
the shareholder equity sub-indicator HXSH was too large and the weights of the consumer rights and
environmental dimension sub-indicators HXC and HXE were too small.

4. Quantitative Analysis Results

In this section, this analysis mainly consists of two parts. First, the Spearman correlation analysis
results of the RKS and HX scores, which are used to evaluate the degree of coverage between them.
The Spearman correlation coefficient is calculated based on the nonparametric (distribution-free) rank,
which is less affected by the data distribution and extreme values. Therefore, it is more robust than
the Pearson correlation coefficient. Hauke and Kossowski [51] provide detailed explanations and
a comparison of the Spearman correlation and the Pearson correlation. Chatterji [52] also use the
Spearman correlation method to analyze the convergence validity of the CSR ratings in the European
and U.S. capital markets. Therefore, this paper uses the Spearman correlation coefficient as a reference
for the degree of aggregation between the two indexing indicator systems. Second, the annual analysis
of the weights of the RKS and HX sub-indicators, which are used to evaluate the rationality and
stability of the weighting design of the sub-indicator systems.

4.1. Spearman Analysis Results

Table 4 reports the Spearman correlation matrix between the total and level-1 sub-indicators of
RKS and HX. In column two, row three, the correlation coefficient between the RKS and HX total
indicators is 0.0254, which indicates that the difference between the two rating systems is extremely
large and that the convergent validity is very low; thus, there is only a weak positive correlation.
In column two, rows from two to seven, the RKS total indicator is highly consistent with the RKS
level-1 indicators RKSM, RKSC, RKST, and RKSI, with coefficients between 0.6430 and 0.9118. The
remaining rows in column two show that the correlations between the RKS total indicator and the
HX sub-indicators are still relatively low. Although, the correlations between the shareholder equity
sub-indicator HXSH and the social contribution sub-indicator HXSR are positive, and the coefficient
values are very small at only 0.1486 and 0.0917, respectively. The coefficients of the sub-indicators in
the employee, consumer rights, and environmental dimensions are negative, i.e., —0.0375, —0.0604, and
—0.1196, respectively. These correlation coefficients indicate that the low-aggregation validity of the
RKS and HX rating systems does not exist only in terms of the total indicators, because there are also
significant differences in the design of the sub-indicators that originate from the dimensions of the
grassroots. In column three, rows four to seven, the correlation between the HX total indicator and
the RKS sub-indicator is also very low. Except for the correlation with the content indicator RKSC,
which is maintained at a level above 0.1, the correlations with the other variables are all less than
0.1 and the correlations with the macrocosm indicator RKSM and the technical indicator RKST are
even negative, i.e., —0.0201 and —0.1462, respectively. The remaining rows in column four present the
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correlations between the total HX sub-indicator and each HX level-1 sub-indicator; the correlation
coefficient of the shareholder equity sub-indicator HXSH is higher, above 0.7, and the correlations
of the other sub-indicators are between 0.5 and 0.6. The above analysis supports the findings of our
previous comparison analysis. In the indicator design, an enormous difference is observed between
the RKS rating and the HX rating, which leads to a very low level of convergent validity.

Table 4. Spearman correlation matrix between the RKS and HX indicator systems.

RKS HX RKSM RKSC RKST RKSI HXSH HXST HXC HXE HXSR
RKS 1
HX 0.0254 " 1
RKSM 09118 ™ -0.0201 1
RKSC 0.9244 ™ 0.1123 ™ 0.7413 ™ 1
RKST 0.7606 ™ -0.1462""  0.7339 0.6085 ™" 1
RKSI 0.6430 ™ 0.025 0.5102 ™ 0.5529 ™ 0.3809 ™ 1
HXSH  0.1486 ™ 0.7108 ™ 0.1052 0.1826 ™ 0.0355 ™ 0.1377 ™ 1
HXST  -0.0375™" 05030  —0.0727™"  0.0339™  -0.1536""  -0.0098 0.1434 ™ 1
HXC  -0.0604™" 05893  —0.0784"" 0.0098 -0.1779 ™ -0.0593™"  0.1680 ™ 0.5886 ™" 1
HXE  -0.1196"" 05886  —0.1530""  -0.0153  —0.2336"" —0.1280 """  0.1594 ™" 05909 ™" 0.9927 " 1
HXSR  0.0917 ™ 0.4969 ™ 0.0699 ™ 0.0970 ™ 0.0022 0.1435 ™ 0.1231 ™ 0.0933™ 01937 0.1723™ 1

Note: ™, ™ and " indicate significance at the 1, 5, and 10% levels, respectively.

Table 5 reports the annual mean value and Spearman correlation results of the RKS and HX total
indicators in 2010 to 2017. First, the RKS score showed an upward trend year-by-year, indicating
that the overall quality of CSR reports in China showed an upward trend year-by-year, which was
consistent with the previous research conclusions [53]. Despite the lack of verification and guidance
systems, the CSR report level of Chinese firms still improved significantly; however, the annual
trend of the HX scores was more confusing. Before 2013, the HX scores showed an increasing trend
year-by-year, whereas in 2014, a steep decline occurred, with the mean value dropping from 62.32 to
30.77, which represented a decline of more than 50%. From 2015 to 2016, this value gradually increased
to 49.31 but plummeted to 23.31 in 2017. As shown in Table 5 and Figure 2, the annual Spearman
correlation analysis results of the two systems indicated that between 2010 and 2012, the Spearman
correlation coefficient remained approximately 0.4; however, it then decreased year-by-year, dropping
to within 0.07 in 2016, and the significance test level also decreased, with the p-value increasing to
0.0605. Although it recovered in 2017, the Spearman correlation coefficient was still only 0.2040, which
was far from 0.4. Therefore, in general, the difference between the two systems gradually expanded
and the convergent validity worsened.

Table 5. Year-by-year analysis of the RKS and HX general indicators.
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Figure 2. Comparison analysis of the means of the RKS and HX scores and Spearman correlation
coefficients by year.

4.2. Sub-Indicator Weight Analysis Results

To further investigate the differences in the scoring system between RKS and HX, panel A of
Table 6 reports the mean value and actual weight of the HX level-1 sub-indicators year-by-year, while
panel B reports the same statistics of the RKS level-1 sub-indicators year-by-year. This analysis is based
on a sample of all firms that receive RKS and HX ratings. We also tried to use the common coverage
sample of each rating, and the analysis results are similar. Based on panel A, we found that before 2013,
the deviation between the proportional weight and the theoretical weight of each sub-indicator of HX
is still small. For example, the sub-indicator HXSH of the shareholder equity dimension is maintained
at approximately 0.5 and the theoretical weight is 0.3; however, in 2015, the weights of sub-indicators
at various levels fluctuate greatly. For example, the sub-indicator HXSH reaches 0.69 in 2017, which
is more than 2.3 times the theoretical weight. The theoretical weight refers to the ratio of the upper
limit of the sub-indicator dimension to the upper limit of the total indicator dimension in the design
of the rating indicator. For example, the upper limit of the sub-indicator HXSH is 30 and the upper
limit of the HX total indicator is 100. Therefore, the theoretical weight is equal to 30 divided by 100,
namely, 30%. The proportional weight refers to the ratio of the mean value of the actual neutron index
dimension to the mean of the total indicator dimension, e.g., the average value of the sub-indicator
HXSH in 2010 is 13.49 and the average value of the HX total indicator in 2010 is 27.22. Therefore, the
theoretical weight is equal to 13.49 divided by 27.22, which is 49.56%. The actual weight fluctuation of
such sub-indicators is very abnormal, which shows that after 2014, the design of the HX rating system
has become unreasonable due to possible systematic changes in the CSR reporting system of Chinese
listed companies.
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Table 6. Annual analysis of the mean and percentage of the mean of each indicator system.

Panel A

Y N Mean of Weight of Weight of Weight of Weight of Weight of

ear HX HXSH HXST HXC HXE HXSR

Theoretical 5 o o 5 o
Weight 30% 15% 15% 20% 20%
2010 2390 27.22 49.56% 11.67% 9.34% 9.94% 20.38%
2011 2660 28.44 50.14% 11.35% 9.63% 10.06% 19.88%
2012 2846 29.5 50.00% 11.84% 10.01% 11.14% 18.23%
2013 3140 28.7 50.63% 10.64% 10.22% 9.94% 19.71%
2014 3506 21.39 64.52% 8.61% 2.90% 2.73% 23.36%
2015 3541 22.89 60.33% 9.77% 4.99% 4.97% 22.25%
2016 3539 26.63 54.30% 11.88% 8.61% 7.80% 18.94%
2017 3534 21.23 69.43% 8.94% 0.26% 0.30% 23.07%
Panel B
Mean of Weight of ~ Weightof =~ Weight of .
Year N RKS RKSM RKSC RKST Weight of RKSI
Theoretical N o o o
Weight 30% 45% 15% 10%

2010 518 34.92 31.16% 45.30% 20.44% 3.22%
2011 582 37.06 30.84% 46.03% 17.13% 5.98%
2012 644 38.98 33.84% 45.61% 16.02% 4.54%
2013 681 40.5 35.56% 44.10% 15.76% 4.59%
2014 708 42.61 35.23% 42.83% 16.21% 5.72%
2015 747 42.47 35.74% 40.78% 17.85% 5.64%
2016 795 43.25 35.08% 40.53% 18.80% 5.62%
2017 850 42.51 34.06% 42.13% 18.96% 4.85%

Panel B of Table 6 reports the analysis results of the RKS rating system. The sub-indicators of
RKS maintain actual weight ratios that are similar to the theoretical weight. The mean value of each
sub-indicator is similar to the average of the total indicators and basically maintains the overall upward
trend. Parts A and B of Figure 3 more intuitively describe the year-on-year trend of the HX and RKS
weights. The fluctuations of the HX sub-indicator weights are more severe, and the fluctuations of the
RKS sub-indicator weights are more stable. In summary, we believe that after 2014, the rationality
of the design of the HX rating system began to become problematic. This phenomenon reached
its peak in 2017. The total score of the HX rating is highly dependent on the HXSH score, which
represents corporate economic performance, with a weight that reaches 69%. This dependence can
cause considerable problems with measurement validity. For example, if a firm has a high score on
the economic performance dimension sub-indicator, namely, the HXSH score, but low scores for the
non-economic performance dimension sub-indicators, then it is still possible to obtain a high HX score.
However, a firm with a low HXSH score but large scores for the non-economic performance dimension,
which means it may spend more on the CSR input, is more likely to receive a low HX total score.
In fact, we found in the pre-analysis that between 2013 and 2017, the Spearman correlation coefficient
between a firm’s total return on assets (ROA) and the total score of HX was as high as 0.5729, which
was significant at >1%, while the coefficient of the total score of RKS was only —0.0088, which was not
significant. This finding leads to the conclusion that after 2013, if HX is used as a proxy variable for the
CSR performance, it will be largely polluted by the economic performance of the firm, whereas the
RKS index system can still maintain a reasonable score weight.
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Figure 3. Weight changes in the RKS and HX sub-indicator scores by year.

5. Conclusions

RKS and HX ratings are the two most widely used CSR ratings in China’s capital market,
and their effectiveness in measuring CSR-related concepts, including CSR performance and CSR
disclosure quality, has not received adequate attention. To fill this gap, this paper compares the
system characteristics and conducts a Spearman correlation analysis based on the 2010-2017 period.
We find that the RKS and HX rating systems have significant differences in terms of information
sources, indicator design, and scoring methods. As a result, there are serious validity problems
in the measurement of CSR-related concepts. For example, the Spearman correlation coefficient
between the RKS and HX total scores is very small at only 0.0254. Furthermore, this paper compares
the year-on-year changes in the means and weights of the HX sub-indicator system and the RKS
sub-indicator system and finds that in 2013 and subsequent years, the weights in the HX sub-indicator
system show abnormal fluctuations, which may be related to the systematic changes in the CSR
reporting system for China’s companies.

Based on the above analysis results, we draw the following inferences. (1) Based on the information
sources, indicator design, and evaluation methods used for rating, RKS scores are more suitable for
measuring CSR information disclosure quality. If RKS scores are used to measure the CSR performance,
then there will be a potential difference between a company that has a high CSR reporting quality and
a company with a high CSR performance, which will be significantly different from actual conditions.
For example, due to the problem of green-washing caused by information asymmetry, companies with
a lower CSR performance can still disguise themselves as high-performance companies by providing
high-quality CSR disclosures. (2) HX scores are more suitable for measuring CSR performance.
However, due to the defects related to design problems in the HX sub-indicator system and the
systematic changes in China’s CSR information reporting system, after 2013, HX scores have become
increasingly dependent on corporate economic performance, and the rationality of the indicator system
has been affected. (3) RKS scores better maintain a relatively stable weight in each year. As shown in
part B of Figure 3, the difference between the actual weight and the theoretical weight is not obvious.
The sub-dimension index weight of the HX score fluctuated drastically after 2013. These observations
indicate that the sub-indicators selected by the HX scoring index system may not be suitable for the
changes of China’s new CSR information and other related information disclosure systems.

The main limitations of the research are as follows. (1) Due to the disclosures of the scoring
processes restricted by the RKS and HX ratings, we cannot specifically know that the two are in the
lower-level design and calculation process of rating indicators; therefore, we cannot further compare
the characteristics of the underlying indicator design. Specifically, for RKS, it fails to disclose the
ratings of the level-2 and level-3 sub-indicators and allows some dimensions to be compared with some
indexes of HX, e.g., RKS content dimension level-1 sub-indicator RKSC contains level-2 sub-indicators
“C1 Economic performance”, “C2 Labour and human rights”, “C3 Environment”, “C5 Consumers”,
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etc., which can be highly correlated with HX level-1 sub-indicators HXSH, HXST, HXE, HXC, etc.,
respectively. Unfortunately, RKS did not disclose the scores of these sub-indicators, which prevented
us from further opening the research black box. For HX, although it discloses the values of all
rating sub-indicators, it does not disclose the formula for calculating the three-level indicators to the
second-level indicators and a more specific process, which also limits our in-depth exploration. (2)
Due to space limitations, we were unable to evaluate the impact of the robustness and validity of the
empirical research findings on CSR performance and CSR disclosure quality issues in China’s capital
markets using these two ratings. Specifically, if a study uses RKS as a proxy variable for the CSR
performance and finds that firms with a high CSR performance can achieve lower financing costs, then
does this conclusion still stand when using HX as a proxy? Or does it actually reach the empirical
conclusion that firms with a high CSR disclosure quality get lower financing costs? In addition, we
also attempted to conduct a correlation analysis on the two scores and some major firm characteristic
variables, such as asset size, financial leverage, political connection, financial performance, etc., in a
pre-analysis. Due to space limitations, we did not report the results in the text. A large difference was
observed in the correlation coefficient between the two scores. Therefore, these pre-analysis results
mean that the validity and robustness of the empirical research findings observed in previous studies
deserve further investigation.

The future direction of this research mainly includes the following: (1) The low degree of
convergence between the RKS and HX scores may imply the divergence between CSR performance
and CSR disclosure levels. That is, some companies with poor CSR performance may also choose
high-quality CSR disclosures, which may be related to “CSR-washing” behavior and warrant further
exploration. (2) According to our analysis conclusions, the two main CSR scores in China, RKS and
HX, are not suitable for use as proxy variables for CSR performance. The question of how to more
reasonably measure the CSR performance of China’s companies warrants further in-depth discussion.
(3) In recent years, China’s CSR information disclosure system has been further developed. For example,
the implementation of a new environmental law in 2015 and new corporate governance guidelines in
2019 may strengthen the disclosure quality of environmental and CSR information. These institutional
changes may further affect the effectiveness of the RKS and HX evaluation systems, and the validity of
the two issues needs further tracking in the future.
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Appendix A

Table A1l. Development of the RKS index system.

Phase Version Name

Period Main Content

MCT beta and MCT

First Stage 2009_1.0 version

In January 2008, Runlin referred to the GRI 3.0 report to prepare international guidelines and sustainability report
evaluation guidelines, and designed the initial MCT social responsibility report evaluation system, namely, the beta
version. Subsequently, from June to December of that year, Runlin improved the rating system and issued the first
official version of the rating system, MCT 2009_1.0.

From 2008 to 2009

MCT 2010_1. 1

Second Stage .
version

The main changes include three points. (1) The weight of the level-1 sub-index is adjusted. The weight of sub-index
RKSM decreased from 40% to 30%, and that of sub-index RKSC increased from 40% to 50%. The increase in the
weight of sub-index RKSC means that the evaluation of social responsibility reports focuses more on the information
disclosed in the reports and emphasizes the substantiality of the social responsibility reports. (2) Performance
indicators are further specified. For example, in the "environmental responsibility performance" dimension, level-3

2010 sub-indicators, such as "the company’s status through environmental management system certification and annual
review", were added. (3) RKS adds evaluation sub-indicators for reporting the expression form into its system. For
example, an "expression form" item is added to the technical evaluation progress, including the two level-2
indicators "degree of improvement of the disclosure effect of the report art design and typesetting" and "degree of
diagramming and pictorial presentation of report data and information". The purpose of this adjustment is to
evaluate the expressiveness of the CSR report and ensure the effectiveness of the information conveyed.

Third Stage MCT 2012_1.2i version

The rating version further refers to ISO 26000, begins to consider industry differences, establishes the industry

sub-index RKSI, and classifies the rated companies into 22 industries according to the industry classification

standard of the China Securities Regulatory Commission (CSRC). The RKS system also further adjusts the design of

From 2011 to the . . : . g

resent some level-2 and level-3 indicators. For example, content sub-index RKSC is decomposed into six level-2
p sub-indicators: "economic performance”, "labour and human rights", "the environment", "fair operations",

"consumers", and "community participation and development". Indicators such as "information on climate change
mitigation and adaptation” and "information on social investment" are added to the level-2 indicators.

Table A2. Sub-indicator system of the RKS rating (MCT 2012_1.2i version).

Level-1 Sub-Indicators Level-2 Sub-Indicators Level-3 Sub-Indicators

M1.1 Overall responsibility strategy information
M1.2 Information on sustainable development adaptation and response

M1 Strategy M1.3 Responsibility strategy and valid firm matching information

M1.4 Corporate executives consider information on social responsibility at the strategic level
ML.5 Social responsibility goal setting and achievement information

Macrocosm (M)

M2 Governance

M2.1 Basic information of the company
M2.2 Values, principles, and guidelines information
M2.3 Social responsibility management organization information
M2.4 Decision flow and structure information
M2.5 Governance transparency information
M2.6 Risk management information
M2.7 Business ethics governance information
M2.8 Internal practice information

14 of 20
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Table A2. Cont.

Level-1 Sub-Indicators Level-2 Sub-Indicators

Level-3 Sub-Indicators

C1 Economic performance

C1.1 Profit and return information
C1.2 Year-on-year economic information
C1.3 Basic information of main products or services

C2 Labour and human rights

C2.1 Employment and employment relationship information
C2.2 Employee career development information
C2.3 Occupational health and safety information
C2.4 Information on human rights protection
C2.5 Working conditions and social security information
C2.6 Social dialogue and caring information
C2.7 Responsibility education information

C3 Environment

Content (C)

C3.1 Overall environmental management information
(3.2 Pollution prevention information
(3.3 Sustainable resource use information
C3.4 Climate change mitigation and adaptation information

C4 Fair operation

C4.1 Anti-corruption management information
C4.2 Promoting social responsibility information within the sphere of influence

C5 Consumers

C5.1 Providing product or service quality assurance information
(5.2 Consumer (customer) management information
(5.3 Protecting consumer safety and health information
C5.4 Consumer (customer service) information
C5.5 Protection of consumer (customer) data and privacy information
C5.6 Consumer education information

C6 Community engagement and
development

C6.1 Public welfare donation information
C6.2 Voluntary service information
(6.3 Political participation information
C6.4 Job creation information
C6.5 Information on scientific and technological development
C6.6 Creating wealth and income information
C6.7 Promotion of health information
C6.8 Social investment information
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Table A2. Cont.

Level-1 Sub-Indicators Level-2 Sub-Indicators

Level-3 Sub-Indicators

T1 Content of the balance
T2 Information comparability

T3 Report on innovation

T4 Credibility and transparency

T1.1 Integrity
T1.2 Cogency

T2.1 Consistency

T2.2 Data
T3.1 Innovative
T3.2 Effectiveness of innovation
T4.1 Degree of disclosure of stakeholders’ opinions
T4.2 Degree of third-party examination (comprehensive, deep, principled, none)

Technicality (T) T4.3 Authority of third-party inspection institutions
T4.4 Report on the effectiveness of reader feedback mechanisms
T5.1 Reporting on policy compliance
T5 Normative T5.2 Reporting standards
T5.3 Report seriousness
T6.1 Report language version adequacy
T6 Availability and effectiveness of information delivery T6.2 Access to reports and speci'al methods of access to 1jep0rts that take .into accounfc people with special needs
T6.3 Report on the improvement of art design and typesetting to the disclosure effect
T6.4 Degree of diagramming and pictorialization of report data and information
Industry Number of level-3 sub-indexes
Extractive industries 5
Communication and cultural industries 2
Production and supply of electricity, gas, and water 5
Electronics industry 5
Real estate industry 13
Textile, clothing, fur manufacturing 5
Machinery, equipment, instrumentation manufacturing 6
Construction industry 10
Financial insurance industry 6
Industry (I) Transportation and warehousing industry 7
Metal and non-metal manufacturing 13
Wood furniture manufacturing 8
Agriculture, forestry, animal husbandry, and fishery 7
Wholesale and retail trade 6
Social services 4
Petroleum, chemical, plastic industries 11
Food and beverage industry 6
Information technology industry 3
Pharmaceutical biological products industry 14
Pulp and paper industry 5
Other manufacturing 0
Comprehensive 0

Note: (1) The sub-indicator systems of macrocosm (M), content (C) and technology (T) contain 15 level-2 sub-indicators and 63 level-3 sub-indicators. The sub-indicator system of industry
I contains 22 industries and a total of 141 indicators. Among them, firms in other manufacturing and comprehensive industries do not obtain an industry I score; instead, they obtain higher
weights in C and T. (2) Due to space limitations, the table no longer lists the industry sub-indicators and only lists the number of sub-indicators of each industry.
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Table A3. HX index system and comparison with RKS.

HX Level-1 Sub-Indicators

HX Level-2 Sub-Indicators

HX Level-3 Sub-Indicators

HXSH (30%)

Earnings (10%)

Return on equity (2%)

Return on total assets (2%)

Profit margin of main business (2%)
Rate of return on cost (1%)
Earnings per share (2%)
Undistributed profit per share (1%)

Solvency (3%)

Quick ratio (0.5%)
Current ratio (0.5%)
Current ratio (0.5%)
Equity ratio (0.5%)
Asset-liability ratio (1%)

Returns to shareholder (8%)

Ratio of dividends to equity (2%)
Dividend pay-out ratio (3%)
Ratio of dividends to distributable profits (3%)

Credit approval (5%)

Number of penalties imposed by the exchange on the company and
relevant responsible persons (5%)

Innovation (4%)

Product development expenditure (1%)
Technological innovation concept (1%)
Number of technological innovation projects (2%)

HXST (15% in common industries, 10% in consumption
industries)

Performance (5%)

Per capita income of employees (4%)
Employee training (1%)

Safety (5%)

Safety inspection (2%)
Safety training (3%)

Caring for employees (5%)

Employee caring consciousness (1%)
List of members of caring for employees (2%)
Consolation money for employees (2%)

HXC (15% in common industries, 20% in consumption
industries)

Product quality 7%

Quality management awareness (3%)
Certificate of quality management system (4%)

After-sales service3%

Customer satisfaction survey (3%)

Integrity 5%

Fair competition among suppliers (3%)
Anti-bribery training (2%)

HXE (20% in common industries, 30% in manufacturing
industries, 10% in service industries)

Environmental management (20%)

Environmental protection consciousness (2%)
Environmental management system certification (3%)
Investment in environmental protection (5%)
Number of pollutant discharge types (5%)

Number of energy-saving measure types (5%)

HXS (20% in common industries, 30% in service
industries, 10% in the manufacturing industries)

Contribution value (20%)

Ratio of income tax to total profits (10%)
Public donation amount (10%)

Note: The numbers in brackets are the weights of the sub-indicators.
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