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Zhenghui Lia, Fanqi Zoub and Bin Moa

aInstitute of Finance, Guangzhou University, Guangzhou, China; bSchool of Economics and Statistics,
Guangzhou University, Guangzhou, China

ABSTRACT
Corporate social responsibility (CSR) reports are important carriers
of enterprises non-financial information disclosure, which are inex-
tricably related to the production efficiency and performance of
enterprises. The objective of this paper is discovering the causal
effect of the CSR mandatory disclosure policy and the total factor
productivity (TFP) of enterprises. This paper uses the sharp regres-
sion discontinuity design based on the micro data of the enter-
prises to study the impact by taking China’s mandatory disclosure
policy in 2008 as a quasi-natural experiment. This paper makes
some contribution to the impact of mandatory CSR disclosure on
enterprise TFP and the mechanism and heterogeneity of this
impact. The research draws the following conclusions: First, the
CSR mandatory disclosure can significantly improve the TFP of
enterprises on the whole, and this effect has the characteristics of
long-term and dynamic decline. Second, the mechanism of man-
datory disclosure of CSR on TFP is through the mediating effect
of R&D and innovation expenditures. Third, the heterogeneity of
the impact of CSR mandatory disclosure on TFP is reflected in
two aspects: industry and equity nature differences. These conclu-
sions are strongly correlated with the contingent decision-making
behaviour of enterprises and give some ideas to the pol-
icy makers.

ARTICLE HISTORY
Received 26 March 2021
Accepted 12 December 2021

KEYWORDS
mandatory CSR disclosure;
TFP; sharp regression
discontinuity design

JEL CODES
A13; D04; D24

1. Introduction

CSR reports are important carriers of enterprises non-financial information disclos-
ure, and their impact on the behavior of enterprises has aroused a lot of discussion.
Enterprises compile CSR reports by summarizing their concept, strategy, ways and
methods to fulfill their social responsibility, as well as information like the direct and
indirect impact, achievements and shortcomings caused by their business activities.
Any information disclosure may have impacts on the production and operation of
enterprises (Jinglin et al., 2021; Mayorova, 2019; Sedl�a�cek & Popelkov�a, 2020). Many
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scholars have studied the impact of CSR on the economic benefits of enterprises,
including the market value, stock price and debts (Xu, Albitar, & Li et al., 2020; Ji
et al., 2019; Okafor et al., 2021). The core goal of almost all enterprises is to improve
productivity, and the TFP, which is closely related to the information disclosed in
CSR report (Uras, 2014), has a comprehensive function of measuring the technology
upgrading, management mode improvement, product quality improvement and struc-
ture upgrading of enterprises. Therefore, it is necessary to study the impact of CSR
report disclosure on the total factor productivity of enterprises.

As a developing country, China is transforming from high-speed development to
high-quality development and has implemented a series of environmental policies,
with particular emphasis on the popularization of environmental awareness and the
implementation of environmental protection measures (Sial et al., 2018). Due to dif-
ferent development stages, China did not make mandatory requirements on CSR dis-
closure in 2007, that is, it implemented voluntary disclosure. Accordingly, before
2007, less than 3% of China’s listed companies disclosed CSR reports. In order to
reduce the opportunities of hidden environmental pollution by enterprises, as well as
to decrease the cost of government regulation, Shanghai Stock Exchange (SSE) issued
the SSE Environmental Disclosure Guideline of Listed Companies in May 2008, stipu-
lating that SSE listed enterprises must report environmental information in the form of
temporary public announcement, serious polluting enterprises recognized by the envir-
onmental protection department must disclose certain scopes of information. It also
clarifies the procedural requirements on environmental information disclosure. On
December 31, 2008, the Shanghai Stock Exchange issued the “Notice on Doing a Good
Job in the 2008 Annual Report of Listed Companies”, requiring three types of compa-
nies, namely sample companies of the "SSE Corporate Governance Sector", companies
issuing overseas listed foreign shares and financial companies, to disclose their social
responsibility reports, and encouraging other qualified companies to voluntarily disclose
their social responsibility reports and social contribution value per share.

This paper focuses on the impact of CSR mandatory disclosure on corporate TFP
with the purpose of observing if the policy is effective and what enterprises will do to
achieve the standard of policy and therefore is addressed to the policy makers. The
specific marginal contributions are as follows: First, we use regression discontinuity
design to evaluate the impact of CSR mandatory disclosure on corporate TFP. This
empirical study shows that CSR mandatory disclosure can significantly improve the
TFP of enterprises as a whole, which has the characteristics of long-term and
dynamic decline. From the analysis of corporate behaviour characteristics, the CSR
mandatory disclosure increases the cost of enterprises in R&D expenditure, but on
the other hand improves the technical level and reputation of enterprises, thus pro-
moting the growth of TFP. Based on this, through CSR mandatory disclosure, enter-
prises can achieve a certain degree of coordination between social responsibility and
economic effect. The TFP dynamic decline feature reveals that the promotion of TFP
has a certain limit, so CSR mandatory disclosure can reduce the output gap of enter-
prises. Second, the impact mechanism of CSR mandatory disclosure on TFP is
through the intermediary effect of R&D innovation expenditure. The mandatory dis-
closure of CSR will bring some costs to enterprises, but it can not only enhance the
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reputation of enterprises, but also realize their economic effects in the medium and
long term by achieving their sustainable development strategies through R&D and
innovation expenditure. Therefore, the path of CSR mandatory disclosure to improve
TFP is realized through R&D innovation expenditure. Third, the heterogeneity of the
impact of CSR mandatory disclosure on TFP is reflected in the differences of industry
and ownership nature, and this heterogeneity reveals the contingent decision-making
behaviour of enterprises. Enterprises have different decision-making motivations due
to their own attributes. Industrial enterprises are more sensitive to the impact of
CSR, especially environmental responsibility, and their R&D and innovation expend-
iture have more significant effects on their environment and profits, so the manda-
tory disclosure of CSR has a stronger impact on the TFP of industrial enterprises. For
Chinese enterprises, the goal and purpose of state-owned enterprises is to achieve the
coordination of economic interests and social responsibility. Therefore, the mandatory
disclosure of CSR can enhance the TFP of state-owned enterprises more obviously.

The rest of this paper is arranged as follows: The second part the review of litera-
ture. The third part is the research methodology, which describes the basic hypoth-
esis, model setting of regression discontinuity design, data and core variable
measurement. The forth part is the empirical analysis. Through parameter estimation,
we get the impact of CSR mandatory disclosure on corporate TFP and its mechanism.
The fifth part is the robustness test. In this paper, the robustness of the empirical
results is tested from perspectives like the bandwidth, the discontinuity and algorithm
selection. The sixth part is the heterogeneity analysis of the impact of CSR mandatory
disclosure on TFP. The seventh part is the discussion about the results obtained. The
eighth part draws the basic conclusion and provide further research recommendations.

2. Review of the literature

With the deepening of the concept of sustainable development, a lot of countries
begin to pay more attention to the release of environmental information and green
policies (Utomo et al., 2020), and the academia also pays increasing attention to the
impact of green policies on corporate performance. Xu and Li (2020) and Yuming
et al. (2020) have found that green credit policy significantly improves the financing
convenience of green listed companies, and Simin et al. (2021) further discovers that
green credit has welfare effects on the society. Anzolin and Lebdioui (2021) believe
that green industrial policy has three dimensions: the consumption-centered dimen-
sion, the firm-level sustainability dimension, and the production innovation-driven
dimension. This obviously has a positive effect on the green development of enter-
prises. Chen et al. (2020) alternatively think that green industrial policies with dual
objectives are effective ways to encourage the development of heavy polluting enter-
prises in a more balanced and sustainable manner. Both types of above-mentioned
policies have been proven to be effective in pollution control, but they have not been
linked to the other behaviours such as economic performance of enterprises.

Since CSR has attracted great attention, a large number of scholars have studied
the role of CSR reports from various aspects. On the macro level, CSR has a positive
impact on both inclusive finance and financial stability (Muhammad et al., 2021;
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Tuzcuoglu, 2020), and it can improve social welfare (Miller, Eden, & Li et al., 2020;
Zhang, Cao, Zhang, Liu, & Li et al., 2020). In terms of business operation, Chen et al.
(2021) have proved that CSR can improve the profit of manufacturers for the real
economy, and meanwhile, Manzoor et al. (2019) and Muhammad et al. (2021) believe
it can improve the financial performance. In terms of investment and financing,
Ubeda-Garcia et al. (2021) have proved that CSR can improve the financing perform-
ance of enterprises by improving productivity and Bousselmi et al. (2019) point that
it can significantly improve the efficiency of enterprises’ foreign investment. As for
the enterprise value, CSR reports reveal a number of important non-financial infor-
mation, so they reduce the chances for enterprises to shelter evil people and practices
(Nguyen, 2020). Depending on whether enterprises adopt environmental regulations
or not, and what kind of risk they face, CSR reports would have different effects on
firm value (Li et al., 2020; Lu et al., 2021). In general, CSR reports have positive
effects on all aspects of enterprises, but whether these positive effects can be turned
into improvement of total factor productivity is remained to be studied.

According to the research methods, the above-mentioned literature can be divided
into two categories: one is the evaluation literature based on double difference model.
This kind of research well avoids the problem of endogeneity. Bamezai (1995) points
out that the setting is very scientific, and the basic principle is easy to understand,
but the application is very flexible, so the requirement for data quality is high, based
on a series of assumptions. The second category is based on sample grouping to
observe the applicability and mechanism of the research object. The grouping methods
are mainly as follows: the nature of equity (Zhang & Vigne, 2021), the size of enter-
prises (Yuming et al., 2020), the nature of pollution (Xu & Li, 2020), and so on.
Compared with general policy evaluation method, this paper adopts the sharp regres-
sion discontinuity design, which has the following advantages: first, all the samples are
accurately included, avoiding the error caused by missing data; second, it can effectively
use the realistic constraints to analyze the causal relationship between variables.

3. Research methodology

3.1. Research hypotheses

The first objective of this research is to observe the relationship between the policy
implementation of CSR mandatory disclosure and the TFP of enterprises. CSR man-
datory disclosure can promote the full disclosure of enterprise information, thus
effectively realize the coordination of stakeholders (Clarkson, 1995), promoting the
TFP. Theoretically, from the perspective of labour factors, such as caring for employ-
ees, training and organizing employees to do volunteer service, can enhance the cohe-
sion of employees, reserve the company’s talents, cultivate employees’ sense of
responsibility, and ultimately improve the human value of the company; from the
perspective of capital and technical factors, the adoption of new technology and the
development of environmentally friendly products are the driving forces to maintain
continuous innovation of products and technologies(Hong et al., 2020); from the per-
spective of output, through initiatives such as fostering emerging markets and cause
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marketing, enterprises can expand the market scale and improve profits and perform-
ance. Based on the above analysis, the following hypothesis is proposed:

H1: The CSR mandatory disclosure can significantly improve enterprise TFP.

The second objective of this research is to discover the mechanism of how CSR
mandatory disclosure cause impact on the TFP of enterprises. After mandatory dis-
closure of CSR reports, in order to meet relevant disclosure requirements, enterprises
will make adjustment decisions based on their own pursuit of economic benefits, so
as to achieve the balance of interests of stakeholders. The green R&D and innovation
expenditures of enterprises can on the one hand fulfill their environmental responsi-
bilities, on the other hand promote the technological improvement of enterprises and
realize their sustainable development strategy. Therefore, enterprises tend to invest in
green R&D and innovation to fulfill CSR, so as to achieve the balance of interests of
all stakeholders as well as meet the requirements of CSR mandatory disclosure. In
this context, this paper puts forward the following hypothesis:

H2: The CSR mandatory disclosure enhances enterprise TFP through the mediating
effect of R&D and innovation input.

The third objective of this research is to discover the heterogeneity of the impact
we observed at the first step. Faced with the CSR mandatory disclosure policy, enter-
prises will make decisions based on their own attributes, external characteristics and
profit optimization. Therefore, the impact of CSR mandatory disclosure on enterprise
TFP is heterogeneous. Enterprises in different industries have different costs and ben-
efits in fulfilling their CSR. For example, industrial enterprises have relatively large
input costs, but they can generate relatively long-term benefits after the investment of
green technology innovation. Therefore, it is beneficial for industrial enterprises to
consider the implementation of CSR strategically. Enterprises in the service industry
has a relatively low technology intensity and the cost of CSR fulfilment is relatively
low, so the significant degree of TFP enhancement in the process of CSR fulfilment is
relatively low. At the same time, the behaviour pattern of enterprises will also be
affected by the nature of equity. Different nature of enterprise equity results in differ-
ent stakeholders as well as different interest demands of all parties. For example,
shareholders of state-owned enterprises emphasize more on strategic development
and CSR, and mandatory disclosure of CSR has a more significant impact on their
TFP. However, non-state-owned enterprises focus more on the maximization of eco-
nomic benefits, so that to some extent, shareholders will make contingent decisions
on all dimensions of CSR mandatory disclosure to maximize their economic value.
Based on this, this paper puts forward the following hypothesis:

H3: Heterogeneity exists in the impact of CSR mandatory disclosure on enterprise TFP
due to industry and equity differences.

3.2. Model specification

Regression discontinuity (RD) is second only to random experiment, which can
effectively use real constraints to analyze the causal relationship between variables
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(Hahn et al., 2001). In this paper, every enterprise has a score of TFP, and the CSR
mandatory disclosure policy implemented by Shanghai Stock Exchange in 2008 which
can be regarded as a quasi-natural experiment will generate discontinuity to the
enterprise TFP. Samples selected in this paper are companies that strictly responded
to the policy but did not disclose CSR reports before 2008. The discontinuous change
can be used to learn about the local causal effect of the policy, because enterprises
with scores barely below the cutoff before 2008 can be used as counterfactuals for
enterprises with scores barely above it after 2008. Therefore, this paper uses the sharp
regression discontinuity models (1) and (2) to test hypothesis 1:

TFPit ¼ aþ bðYearit�cÞ þ dPLi þ c1 � Sizeit þ c2 � CLDitþ
c3 � FAit þ c4 � Ageit þ c5 � Leverit þ yrit þ idit þ eit

(1)

PLi ¼ 1, year> ¼ 2008
0, year<2008

�
(2)

In functions (1) and (2), TFP refers to the total factor productivity of company i;
Year represents the year; c indicates that discontinuity begins in 2008 when mandatory
disclosure policy is implemented; PLi is the processing variable: when company i is
affected by the policy and discloses CSR report, it takes 1, otherwise it takes 0. Size rep-
resents the size of the company; CLD is the logarithm of capital-labour density, FA
refers to the fixed asset ratio; Age is the age of the company; Lever is the capital struc-
ture; yr is the fixed variable of the year, and id is the fixed variable of the industry.

3.3. Data

3.3.1. Samples
This paper selects Chinese A-share listed companies that were forced to disclose their
CSR in 2008 as the initial research samples. In order to implement the regression dis-
continuity design and take into account the availability of data, this paper only con-
siders the data of the samples affected by the policy 4 years before and after the
policy implementation, that is, the annual data of sample listed companies from 2004
to 2012. Besides, due to the performance loss of enterprises, their TFP and operation
will change significantly, so that their decision-making behaviourss when facing the
policy implementation cannot fully reflect those of normal operation. Therefore, this
paper follows the standard practice and excludes the enterprises that have been ST/
ST� during the research period from January 2004 to December 2012.

In addition, the target of CSR compulsory disclosure policy includes financial
enterprises. Besides their own CSR performance, financial enterprises also involve the
support for green projects of non-financial enterprises, which to a certain extent
reflects the correlation between the society as a whole. Therefore, the samples of
financial enterprises are included in this paper. The time period of the annual data in
this paper starts from 2004, thus companies listed after January 1, 2004 are excluded.
After the above sample processing, the sample size of this empirical study is 239.
Since the policy was issued on December 31, 2008, the CSR disclosure of the
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company in 2008 was subject to the policy disclosure, while the total factor product-
ivity of the enterprise in 2008 was not affected by the policy; on the other hand,
some companies may feel the policy direction and have made corresponding changes
in advance, so the data in 2008 are not stable, and 1912 annual data are obtained
after elimination. The financial data and social responsibility data of this paper are
from the CSMAR database and the China Research Data Service Platform (CNRDS).

3.3.2. Control variables
For the control variables, referring to Feng et al. (2020), this paper mainly considers
the internal characteristics of enterprises: (1) The enterprise scale, expressed by the
logarithm of total assets. Small companies usually have less motivation for reform
and less advantages in technological innovation, while large companies have more
advantages in technological innovation and productivity improvement (Cowen et al.,
1987; Cormier et al., 2005) thus causing impact on the explained variable. (2) The
capital labour density, which is expressed by the ratio of the net value of fixed assets
to the total number of employees. In the same industry, productivity factors (such as
capital and labour) and their weights have a great impact on productivity changes.
(3) The fixed assets ratio, which is the ratio of net fixed assets to total assets. The
smaller the ratio is, the more liquid the company is, which is a good sign of company
operation. (4) The company age. In this paper, the age of a company is expressed by
the difference between the study year and the year the company was founded.
According to enterprise life cycle theory, the characteristics such as productivity of
enterprises are different when they are under different life stages. (5) The capital
structure, namely the leverage ratio. The higher the debt ratio is, the greater the debt
risk the enterprise bears, which may limit the productivity of the enterprise to a cer-
tain extent (Gray, Javad, Power, & Sinclair, 2001).

3.3.3. Measurement of the explained variables
Referring to Luasa et al. (2018), this paper uses the Bootstrap-DEA model based on
the Global Malmquist (GM) index proposed by Pastor and Lovell (2005). The Data
envelopment analysis was proposed by Charnes et al. (1978) to evaluate the relative
efficiency of a group of decision-making units with multiple inputs and outputs. Each
company is regarded as an investment-decision-making unit (Demirtaş & Keçeci,
2020), with total assets and labour as input indicators, main business income and
earnings per share as expected output, based on which, we use the Bootstrap method
proposed by Kneip et al. (2008) to sample several times and get the final TFP. The
input-output indicators are shown as Table 1.

3.3.4. Descriptive statistics
In order to connect the distribution characteristics of variables as a whole, descriptive
statistics are made for each variable according to the distribution before policy imple-
mentation (before treatment) and after policy implementation (after treatment). With
2008 as the processing discontinuity, before processing, the data of companies are
from 2004 to 2007, and after processing, the data of companies are from 2009 to
2012. Considering the differences of variables of different industries and different
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equity rights, descriptive statistics are also made for the corresponding groups, so the
sub-samples include enterprises of industry, construction industry, service industry,
state-owned and non-state-owned. According to the sample division, the number of
industrial enterprises is about twice that of the other two enterprises, and the number
of state-owned enterprises (SOEs) is about three times that of non-state-owned enter-
prises (non-SOEs). The descriptive statistics of related variables before and after treat-
ment are shown in Table 2.

As can be seen from the descriptive statistics in Table 2, TFP changes significantly
before and after the implementation of the CSR mandatory disclosure policy, and het-
erogeneity is observed in enterprises of different industries and equity rights. From
the perspective of TFP, on the whole, the mean TFP of enterprises before 2008 is
1.002, and after 2008, it is 1.027, significantly increased by 0.025. In terms of different
industries, the mean TFP of industrial enterprises significantly increased by 0.02, that
of construction enterprises decreased by 0.02, and that service enterprises increased
by 0.03. In terms of the nature of equity rights, the mean TFP of state-owned enter-
prises significantly increased by 0.02, while that of non-state-owned enterprises
increased by 0.04. These indicate that TFP has changed significantly after the imple-
mentation of CSR mandatory disclosure. As for other control variables, from the
horizontal perspective of company size and fixed asset ratio, the mean values of all
kinds of enterprises are similar. The capital labour density of construction industry is
the highest, but that of state-owned enterprises is the lowest. At the same time, the
age of construction industry companies is also the smallest, and the leverage ratio of
capital structure is the highest. Therefore, there is no significant change of control
variables after CSR mandatory disclosure.

4. Empirical analysis of the impact of mandatory disclosure on TFP

4.1. Analysis of regression results

There are differences between RD estimation and benchmark regression in dealing
with natural experiments. On the one hand, RD estimation does not require endogen-
ous variables; on the other hand, RD design is closer to randomized controlled
experiment (Lee & Lemieux, 2010). Before RD estimation, we need to examine
whether mandatory CSR will cause significant changes in TFP. First, the years of vari-
ables are standardized, that is, the policy implementation year 2008 is subtracted
from each year to investigate whether the TFP of enterprises has discontinuous
changes at the breakpoint (Calonico et al., 2015). The results are shown in Figure 1.

As can be seen from Figure 1, before and after the implementation of the CSR
mandatory disclosure policy, the TFP of enterprises has changed significantly, show-
ing a jump fluctuation. TFP of enterprises had an upward jump in 2008, from 0.99 to

Table 1. Input-output indicators of TFP measurement.
First-level indicators Second-level indicators Third-level indicators

Input indicators Capital Fixed assets
Labor Average number of employees per year

Output indicators Productivity main business income and earnings per share

Source: Authors.
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1.04. The trend of TFP after 2008 was significantly higher than that before 2008, indi-
cating that the CSR mandatory disclosure policy is an important factor leading to the
change of TFP of enterprises, which proved that the RD method is suitable for the
study. In the regression, local polynomials need to be set. In this paper, by setting an
appropriate local polynomial and then carrying out parameter estimation, we obtain

Table 2. Descriptive statistics of variable.
Before Treatment

Variables Full sample
Industrial
enterprises

Construction
enterprises

Service
enterprises SOEs Non-SOEs

The enterprise scale Obs. 956 644 20 292 750 206
Mean 22.2490 22.0947 22.4366 22.5766 22.3267 21.9664
Minimum 19.7245 19.7245 21.1766 20.0921 19.9976 19.7245
Maximum 27.9015 25.9615 23.9866 27.9015 27.9015 27.5474

The capital labour density Obs. 956 644 20 292 750 206
Mean 2074138 2123156 549806.7 2070437 2337454 1115466
Minimum 17466 18243.1 69249.7 17466.3 17780.5 17466.3
Maximum 260000000 240000000 1600000 260000000 260000000 38000000

The fixed assets ratio Obs. 956 644 20 292 750 206
Mean 0.3147 0.3405 0.2008 0.2646 0.3345 0.2410
Minimum 0.0011 0.0141 0.0059 0.0011 0.0031 0.0011
Maximum 0.9261 0.8730 0.6227 0.9261 0.9261 0.7638

The company age Obs. 956 644 20 292 750 206
Mean 10.0439 9.6863 7.5000 11.0069 9.8307 10.8204
Minimum 2 2 5 3 2 4
Maximum 27 27 10 24 27 24

The capital structure Obs. 956 644 20 292 750 206
Mean 0.4844 0.4639 0.6506 0.5183 0.4825 0.4917
Minimum 0.0444 0.0912 0.4787 0.0444 0.0444 0.0912
Maximum 0.9780 0.8448 0.7773 0.9780 0.9729 0.9780

TFP Obs 956 644 20 292 750 206
Mean 1.0025 1.0039 0.9677 1.0018 1.0006 1.0095
Minimum 0.7035 0.7035 0.8772 0.7964 0.7035 0.8161
Maximum 1.3588 1.3194 1.0363 1.3588 1.3217 1.3588

After treatment

The enterprise scale Obs. 956 644 20 292 751 205
Mean 23.2056 23.0280 23.6713 23.5655 23.2834 22.9206
Minimum 20.4370 20.4370 22.1631 20.6815 20.4370 20.4534
Maximum 28.8572 26.4873 25.0594 28.8572 28.8572 28.7979

The capital labour density Obs. 956 644 20 292 751 205
Mean 1252071 1334869 225307.5 1139788 1353539 880349.5
Minimum 6742.0 25984.1 45508.1 20.7 6741.5 25984.1
Maximum 110000000 110000000 1300000 24000000 110000000 28000000

The fixed assets ratio Obs. 956 644 20 292 751 205
Mean 0.2597 0.2899 0.1086 0.2035 0.2761 0.1998
Minimum 0.0006 0.0064 0.0024 0.0006 0.0006 0.0022
Maximum 0.9363 0.8742 0.2103 0.9363 0.9363 0.8597

The company age Obs. 956 644 20 292 751 205
mean 15.0439 14.6863 12.5000 16.0069 14.8549 15.7366
Minimum 7 7 10 8 7 9
Maximum 32 32 15 29 32 29

The capital structure Obs. 956 644 20 292 751 205
Mean 0.5331 0.5131 0.7223 0.5641 0.5386 0.5129
Minimum 0.0749 0.0826 0.5941 0.0749 0.0749 0.0826
Maximum 0.9652 0.8670 0.8564 0.9652 0.9580 0.9652

TFP Obs. 956 644 20 292 751 205
Mean 1.0277 1.0261 0.9493 1.0366 1.0221 1.0480
Minimum 0.6766 0.6766 0.8889 0.8387 0.7625 0.6766
Maximum 1.5183 1.5183 1.0029 1.4234 1.5183 1.45489

Source: Authors.
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the specific baseline regression estimation and RD estimation results, as shown in
Table 3.

As can be seen from Table 3, the impact results obtained by different methods are
opposite, but there is no difference in significance. Column (1) is the result obtained
by using baseline regression; Column (2) is the parameter estimation result obtained
by RD. Column (1) shows that the coefficient of PL is significant under the condition
of 5%, but it is �0.0774, indicating a negative influence. Column (2) shows The RD
estimation result, which is significant under the condition of 1% and is 0.0403, indi-
cating a positive effect. By comparing the two methods, it is found that the estimation
results by using the baseline regression parameters are not significant, indicating that
the information provided by the data captured by the model is insufficient. The RD
estimation results are significant, so RD regression can capture most of the informa-
tion provided by relevant data. Therefore, RD regression model should be selected.
From the parameter estimation results of RD regression model, it can be seen that

Figure 1. Regression discontinuity estimation.
Source: Authors.

Table 3. Sharp RD estimation using local polynomial.
（1） （2）
TFP TFP

year-2008 0.0124���
(0.00450)

PL �0.0774��
(0.0322)

RD_Estimate 0.0403���
(0.0124)

Constant term 0.651���
(0.0752)

Control variable yes yes
Fixed-year effect yes yes
Fixed-industry effect yes yes
N 1912 1912

Note: �, � �, � �, respectively represent the significance level of 10%, 5% and 1%, and the values in brackets are
standard errors.
Source: Authors.
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the CSR mandatory disclosure policy has a significant promoting effect on TFP of
enterprises. After the implementation of the policy in 2008, the total factor productiv-
ity of enterprises has been significantly improved.

4.2. Mechanism analysis

Mandatory disclosure of CSR has a significant positive effect on TFP, but the mech-
anism may have multi-path characteristics. According to the analysis of various
dimensions of CSR and the stakeholder theory, enterprises can improve their reputa-
tion by performing employee protection(Fang et al., 2021；Hooghiemstra, 2000), and
then obtain corporate brand effect, so as to enhance their goodwill value; enterprises
can improve the role of technological innovation in the whole process by investing in
green technological innovation (Su & Yu, 2019), which can on the one hand promote
the sustainable development of enterprises, on the other hand, fulfill their CSR.
Through a number of experimental comparison and theoretical analysis of research
hypotheses, this paper finds that mandatory disclosure of CSR improves TFP through
the path of R&D innovation expenditure. Based on this, this paper uses the mediating
effect to test the impact of R&D expenditure ratio on TFP. The basic form of the
model is as follows:

TFPit ¼ a1 þ b1 � PLit þ c � Xit þ eit (3)

RDSRit ¼ a2 þ b2 � PLit þ c � Xit þ eit (4)

TFPit ¼ a3 þ b3 � PLit þ b4 � RDSRit þ c � Xit þ eit (5)

In formula (3) � (5), RDSR represents the R&D expenditure ratio of an enterprise,
which is measured by the ratio of R&D expenditure to main business income. In this
paper, the regression coefficients are tested step by step. The meaning and the calcu-
lation method of other variables are consistent with the RD model. b1 measures the
impact of mandatory disclosure policy on the TFP; b2 measures the impact of manda-
tory disclosure policy on RDSR; b3 measures the direct impact of mandatory disclos-
ure policy on the TFP of enterprises, and b4 measures the impact of R&D
expenditure ratio on the TFP. The results of parameter estimation are shown in
Table 4.

It can be seen from Table 4 that the impact mechanism of mandatory disclosure
of CSR on TFP is realized through the mediating effect of R&D and innovation
expenditure. Column (1) verifies the direct impact of CSR mandatory disclosure on
enterprise TFP; Column (2) verifies the impact of CSR mandatory disclosure on the
R&D expenditure ratio of enterprises. The regression coefficient is 0.00613 and sig-
nificantly positive, which means that CSR mandatory disclosure does lead to an
increase in the R&D expenditure ratio; In the third column, the impact coefficients of
CSR mandatory disclosure on TFP and R&D expenditure ratio are significantly posi-
tive, which means that the R&D expenditure of enterprises partially plays a mediating
effect in the impact of CSR mandatory disclosure on TFP. The empirical results
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indicate that the impact of CSR mandatory disclosure on enterprise TFP is realized to
some extent by increasing the R&D investment. Meanwhile, Sobel test is used to ver-
ify that the mediating effect is robust.

According to the empirical results, we can find that, due to the implementation of
mandatory disclosure of CSR, enterprises increase R&D and innovation expenditure
in order to fulfill their environmental responsibilities; at the same time, the invest-
ment in green technology innovation increases, which can promote the technological
improvement of enterprises, realize the sustainable development strategy of enter-
prises, and improve the TFP of enterprises as a whole.

5. Robustness test

5.1. Validity test of RDD

In order to ensure the robustness of the above research conclusions, mandatory dis-
closure of CSR is taken as a quasi-natural experiment in the design process. In the
robustness test, the validity of RDD should be tested first, and the following aspects
needs to be paid attention to: First, the driving variables of RDD are not artificially
manipulated. Since the processing variable in this paper is the year variable and the
driving variable is the mandatory disclosure policy of CSR, the year exists objectively
and cannot be manipulated artificially, so the requirement that the driving variable
itself is not manipulated artificially is satisfied. Second, in order to avoid capturing
the discontinuity effect of control variables, it is necessary to investigate whether
other control variables change continuously at the breakpoint. Figure 2 can help ver-
ify whether the control variable is smooth at the breakpoint.

Figure 2 shows that there are differences in the significance of whether there are
discontinuity effects in the control variables. The size, the age and the capital struc-
ture of the enterprise obviously do not jump and rise smoothly, but the ratio of cap-
ital labour density and fixed assets seem to jump. Therefore, it is necessary to make a
strict statistical test on whether there is a discontinuity effect in these two indicators.
The results of the discontinuity effect test are shown in Table 5.

Table 5 shows that in the implementation of CSR mandatory disclosure, each con-
trol variable has no significant jump at the breakpoint under the regression, which
meets the premise requirements of the RDD smoothness hypothesis.

Table 4. RDSR mediating effect test results.
（1） TFP （2） RDSR （3）TFP

PL 0.0195���
（0.0044）

0.0061���
（0.0008）

0.0196���
（0.0044）

RDSR 0.2160��
（0.0949）

Constant term 0.7850���
（0.0533）

0.0173��
（0.0072）

0.7820���
（0.0533）

Control variable yes yes yes
N 1912 1912 1912
R-squared 0.1266 0.0891 0.1291

Note: �, � �, � �, respectively represent the significance level of 10%, 5% and 1%, and the values in brackets are
standard errors.
Source: Authors.
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5.2. RDD placebo test

In order to eliminate the possibility that the conclusion above only reflects the differ-
ence of enterprise TFP in time, this part mainly changes the year of the discontinuity,
that is, the two years 2007 and 2009 are respectively taken as the implementation
timepoint of mandatory disclosure, so as to test whether there is any error in the
impact of CSR mandatory disclosure, and the data of 2008 are added in this part.
The specific results are shown in Table 6.

Figure 2. Discontinuity effect of control variable.
Source: Authors.

Table 5. Discontinuity effect of the control variables.
（1） （2） （3） （4） （5）
Size CLD FA Age Lever

RD_Estimate �0.0556 �1984322 0.0099 0 0.0091
（0.1920） （2012115.1） （0.0289） （0.5530） （0.0255）

N 1912 1912 1912 1912 1912

Note: �, � �, � �, respectively represent the significance level of 10%, 5% and 1%, and the values in brackets are
standard errors.
Source: Authors.
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It can be seen from Table 6 that there is no significant jump in TFP after changing
the discontinuity time, indicating that the aforementioned conclusion is robust in the
placebo test. In Table 6, column (1) shows the results of changing the discontinuity
year to 2007, and column (2) shows the results of changing the discontinuity year to
2009. The TFP of enterprises did not jump significantly in 2007 nor 2009. It indicates
that the change of enterprise TFP didn’t occur in 2007 or 2009, but in 2008 when the
mandatory disclosure of CSR policy was released.

5.3. Robust test of different bandwidths

The accuracy of RDD is affected by the model setting, of which the bandwidth is the
key (Arai & Ichimura, 2018). In this part, the nonparametric estimation method is
used to verify the results after changing the bandwidth, and the triangular kernel esti-
mation and rectangular kernel estimation results are reported at the same time. Since
three times of the optimal bandwidth is close to the time period of four years tested
in this paper, changing the bandwidth to 1.5, 3 and 6 times of the optimal bandwidth
corresponds to 0.5, 1 and 2 times of the bandwidth in this paper. The estimated
results are shown in Table 7.

The results in Table 7 show that the above empirical conclusions are also robust by
changing the bandwidth. In Table 7, column (1) is the estimation result of triangular
kernel, and (2) is the estimation result of rectangular kernel. There are four blocks in
total. The number after lwald is the percentage of optimal bandwidth. The triangular
kernel estimation is similar to the rectangular kernel estimation. The implementation of
the policy starts to have a strong effect from one year to one and a half years, which is
significant under the condition of 1%, and the coefficient gradually increases before
3.5 years, but gradually decreases after 3.5 years; it becomes significant under the condi-
tion of 5% after 6 years, which indicates that the mandatory disclosure policy can still
have a significant impact on the TFP of enterprises until 6 years later.

6. Heterogeneity analysis of the impact of CSR mandatory disclosure
on TFP

6.1. Industry heterogeneity

This part verifies Hypothesis 3 by examining the heterogeneity of the impact of CSR
mandatory disclosure on enterprise TFP in different industries. According to the clas-
sification of industrial production process and referring to the existing literature, all
industries are divided into four categories: agriculture, industry, construction, and

Table 6. Test results after changing the discontinuity years.
（1） （2）

TFP (2007) TFP (2009)

RD_Estimate 0.0112 �0.0075
(0.0105) (0.0089)

N 2151 2151

Note: �, � �, � �, respectively represent the significance level of 10%, 5% and 1%, and the values in brackets are
standard errors.
Source: Authors.
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service. Since there are no agricultural enterprises in the sample, the samples in this
paper are divided into three categories. Table 8 is the reclassification standard accord-
ing to the subdivided industry standards. The final classification results show 161
samples of industrial enterprises, 5 samples of construction enterprises and 73 sam-
ples of service enterprises.

Models (1) and (2) are used again to estimate the parameters of each sub-sample
obtained according to the differences in the production process. The parameter esti-
mation results are shown in Table 9.

Table 7. Test results of different bandwidths.
（1） （2）
TFP (tri) TFP (rec)

lwald100 0.0319��� 0.0319���
(0.0079) (0.0079)

bandwidth 1.4734 1.1573
lwald150 0.0485��� 0.0319���

(0.0177) (0.0079)
bandwidth 2.2101 1.7360
lwald300 0.0316��� 0.0356���

(0.0107) (0.0120)
bandwidth 4.4203 3.4719
lwald600 0.0241�� 0.0215��

(0.0097) (0.0096)
bandwidth 8.8406 6.9439
N 1912 1912

Note: �, � �, � �, respectively represent the significance level of 10%, 5% and 1%, and the values in brackets are
standard errors.
Source: Authors.

Table 8. Industry classification results.

Industry（161samples）

B. Mining
C. Manufacturing

D. Production and supply of electricity, gas and water

The construction industry
（5 samples）

The construction industry

The service industry（73 samples） Transportation, warehousing and postal services
G. Information transmission, computer services and software
Accommodation and catering
Finance
Real estate
Rental and commercial services
N. Water conservancy, environment and public facilities management
Residential and other services
Culture, sports and entertainment
Public administration and social organization

Source: Authors.

Table 9. Industry heterogeneity analysis.
（1） （2） （3）

Industry TFP Construction TFP Service TFP

RD_Estimate 0.0441��� �0.0321 0.0322
（0.0150） （0.8300） （0.0234）

N 1288 40 584

Note: �, � �, � �, respectively represent the significance level of 10%, 5% and 1%, and the values in brackets are
standard errors.
Source: Authors.

4916 Z. LI ET AL.



As can be seen from Table 9, the impact of CSR mandatory disclosure on enter-
prise TFP is heterogeneous among different industries. Column (1), (2) and (3) in
Table 9 are the RD estimation results of industrial, construction and service enter-
prises respectively. The regression result of TFP of industrial enterprises is significant
at 1%, while the sample size of construction industry is too small, while that of ser-
vice industry is not significant at all.

6.2. Equity rights heterogeneity

The difference in the nature of equity rights leads to the difference in corporate
stakeholders and discretionary choices. Therefore, this paper continues to discuss the
impact of CSR mandatory disclosure on TFP in view of the difference in ownership.
According to the white paper on China’s Corporate Social Responsibility Research
Report (2012) issued by the corporate social responsibility research centre of the
Economics Department of the Chinese Academy of Social Sciences, there are clear
differences between state-owned enterprises and non-state-owned enterprises in their
CSR development index and difficulty amplification. This part tests the impact of
CSR mandatory disclosure on enterprise TFP with different equity rights to verify
Hypothesis 3. In 2008, there are 188 state-owned enterprises and 51 non-state-owned
enterprises. The results of RD regression are shown in Table 10.

As can be seen from Table 10, the impact of CSR mandatory disclosure on enterprise
TFP is heterogeneous among enterprises with different equity rights. Column (1) and (2)
in Table 10 are the RD parameter estimation results of state-owned enterprises and non-
state-owned enterprises respectively. We can see that state-owned enterprises are signifi-
cant at 1%, while non-state-owned enterprises are not significant. There are clear differen-
ces between the stakeholders of state-owned enterprises and non-state-owned enterprises.

7. Discussion

This study used RDD to analyze and interpret the impact of CSR mandatory disclos-
ure on corporate TFP based on 1912 annual micro data. In what follows, we discuss
our key findings of the research.

First of all, the policy of CSR mandatory disclosure has a significant effect on enter-
prises’ TFP as a whole. It can be seen that CSR mandatory disclosure can promote the
full disclosure of enterprise information, thus effectively realize the coordination of stake-
holders. Although this policy increases the cost of the enterprise in some aspects, the tech-
nology and reputation of the enterprise are also improved correspondingly, which

Table 10. Equity rights heterogeneity analysis.
（1） （2）

TFP（state-owned enterprises） TFP（non-state-owned enterprises）

RD_Estimate 0.0397��� 0.0357
（0.0140） （0.0273）

N 1501 411

Note: �, � �, � �, respectively represent the significance level of 10%, 5% and 1%, and the values in brackets are
standard errors.
Source: Authors.
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promote the growth of the enterprise TFP. In the subsequent test of changing the band-
width, we also observed that the effect of the policy has the characteristics of long-term
and dynamic decline. It began to produce a strong effect in about 1.4 years, reached the
highest effect in 3 or 4 years, and then the effect decreased, but it still had a strong effect
until 6 years later. Enterprises will gradually develop a habit of disclosing its non-financial
information as they are always forced to achieve the standard. Moreover, importance will
be attached to not only the behaviour of disclosure but also the quality of the report in
the later time. Therefore, the policy can keep a strong effect in a longer period.

Secondly, mandatory disclosure of CSR enables enterprises to achieve TFP improve-
ment by increasing R&D and innovation expenditure to a certain extent. In order to
fulfill their social responsibility, enterprises turn to the green R&D and innovation
expenditures. With more green products, enterprises can on the one hand fulfill their
environmental responsibilities, on the other hand promote the technological improve-
ment, thus enhancing their reputation and realizing their sustainable development strat-
egy. Therefore, enterprises can achieve medium- and long-term economic benefits.

Thirdly, the impacts of implementing mandatory disclosure policy on different
enterprises are heterogeneous. First, the policy has a significant impact on industrial
enterprises, but no significant impact on other industries. Compared with other
industries, the pollution problems of industrial enterprises are more serious. They
have to make bigger changes to meet the standard, so the information disclosed in
their CSR reports has a greater impact on their input and output. On the other hand,
industrial enterprises are also the main target of the policy, just as what shows in the
mandatory list, in which industrial enterprises accounts for a big part. From this per-
spective, we can tell that the policy does make a difference. Second, the policy has a
better effect on SOEs than non-SOEs. One of the stakeholders of state-owned enter-
prises is the state (investor), while the investors of non-state-owned enterprises are
from the private sector. As an investor, the country’s effect on capital is not only eco-
nomic oriented (Matei, 2020), but also reflects the will of the country and relevant
strategies for sustainable development. Therefore, the initial goal of state-owned
enterprise investors is different to a certain extent. At the same time, the motivation
of state-owned enterprises to implement national strategies is stronger than that of
non-state-owned enterprises to some extent. Therefore, when mandatory disclosure of
CSR is made, state-owned enterprises will have a stronger ability to implement rele-
vant policies, and the effect will be reflected in advance or even to a deeper degree.

8. Conclusions

After dealing with the environmental governance of enterprises, China attaches import-
ance to the role of corporate social responsibility reports. Combined with the discussion
in part 7, this paper draws the following conclusions: First, the CSR mandatory disclosure
can significantly improve the TFP of enterprises on the whole, and this effect has the
characteristics of long-term and dynamic decline. Second, the mechanism of mandatory
disclosure of CSR on TFP is through the mediating effect of R&D and innovation expen-
ditures. Third, the heterogeneity of the impact of CSR mandatory disclosure on TFP is
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reflected in two aspects: industry and equity nature differences. The study also has some
shortcomings and there are some suggestions for future research:

It should be noted that the sharp RDD method used in this paper can ensure that
all samples are included in the study, but at the same time, the conclusion is drawn
only for enterprises that strictly follow the policy. However, it takes time for the pol-
icy to affect all enterprises, and more studies are needed to evaluate the comprehen-
sive effect of the policy. Meanwhile, corporate social responsibility reports measure
various performance of enterprises from multiple dimensions including shareholder,
employee, stakeholder’s right, environment and social responsibility, and more
detailed and accurate analysis from each of the above five dimensions is worth study-
ing. On the other hand, it is also recommended that more factors of TFP and their
mechanism to be discovered not only from the perspective of CSR. Moreover, in
response to the appeal of environment protection, green total factor productivity
(GTFP) might be a meaningful topic.
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