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Abstract

From the perspective of company managements’ motivation and ability to
adopt real earnings management, the impact of applying blockchain technol-
ogy on real earnings management is empirically investigated by OLS multiple
regression model with a sample of A-share listed companies in Shanghai and
Shenzhen from 2012 to 2022. The results show that the application of block-
chain technology by listed companies can significantly inhibit their real earn-
ings management, and the proportion of institutional investors’ shareholding
and the proportion of independent directors have a positive adjusting effect
on this inhibition. In addition to this, other factors also have an impact on the
relationship between blockchain and true earnings management, so further
research finds that the implementation of blockchain technology by non-state-
owned enterprises is more effective in suppressing their real earnings manage-
ment than state-owned enterprises; the implementation of blockchain tech-
nology by listed companies has a stronger suppression effect on the level of
real earnings management in cities with a higher level of Internet develop-
ment; and digital transformation strengthens the suppression effect of block-
chain technology on real earnings management.

Keywords

Blockchain Technology, Real Earnings Management, Corporate Governance
Structure, Proportion of Independent Directors, Proportion of Institutional
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1. Introduction

Today, with the rapid development of information technology, blockchain tech-

nology has come into being, triggering a new round of technological trends around
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the world. The Outline of the Fourteenth Five-Year Plan clearly states that block-
chain should be one of the seven key industries of digital economy in the Four-
teenth Five-Year Plan. China has entered a period of a new round of scientific
and technological revolution and industrial revolution represented by the Inter-
net, which also puts forward higher requirements for various economic and
social fields, and blockchain, as an important carrier of “digital economy” and
“digital China”, will surely play an increasingly important role in the process
of digital industrialization and industrial digitization. As an important carrier
of “digital economy” and “digital China”, blockchain will play an increasingly
important role in the digital industrialization and industrial digitization, pro-
mote the deep combination of digital technology and the real economy, em-
power the transformation and upgrading of traditional industries, and streng-
then the new engine for economic development. Therefore, it is of great signi-
ficance to explore the promotion and application of blockchain technology in
China.

In recent years, the management of listed companies such as Kangdexin and
Kangmei Pharmaceuticals have frequently engaged in myopic behaviour, which
has seriously affected the development of the capital market and the rights and
interests of investors. In fact, since the principal-agent theory was put forward,
the short-sighted behaviour of the management has become a major problem in
the theoretical and practical circles, but it has not been well solved so far. Short-
sighted behaviour at the cost of the company’s sustainable development will not
only affect principals and agents, but also bring negative effects to stakeholders
such as regulators, creditors and employees. In short, management’s short-sighted
behaviour is not fully restrained and curbed at present, which remains a major
problem in corporate governance and urgently needs to be explained from a
scientific perspective. And the real earnings management activity is a very typi-
cal management short-sighted behaviour, which manages the earnings by ad-
justing the company’s production, investment and financing activities, which
will make the investors as well as the company’s interests suffer. Therefore, how
to effectively curb real earnings management behaviour through sound corpo-
rate governance mechanisms has become an important issue of common con-
cern in both theoretical and practical circles. This paper introduces blockchain
technology to test whether it can play a certain role in curbing the real earnings
management of the company.

The research contributions of this paper: firstly, while most of the existing
literature studies the integration mechanism between blockchain technology
and various industries from a theoretical perspective, this paper investigates the
impact of blockchain on real earnings management from an empirical perspec-
tive, enriching the research on the implementation effect of blockchain tech-
nology. Secondly, this paper explores the impact of the proportion of inde-
pendent directors and the proportion of institutional investors’ shareholding

on the relationship between blockchain and real earnings management from
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the perspective of internal and external corporate governance respectively, and
the findings provide some insights into the application of blockchain technol-
ogy in corporate governance. Thirdly, the conclusions of this paper are of ref-
erence value for improving the short-sighted behaviour of real earnings man-
agement of listed companies and constructing a high-level corporate governance

structure.

2. Literature Review and Research Hypotheses
2.1. Literature Review

2.1.1. Studies Related to the Management of Real Earnings

The real earnings management that penetrates the earnings manipulation in the
real activities is highly hidden, the regulator is not easy to detect, and even after
detection, it is not easy to be investigated and punished, and it has become a
earnings manipulation method adopted by more and more managers, and the
specific manipulation methods at present are: sales manipulation (Li & Zhang,
2010), expense manipulation (Cheng, 2004), production manipulation, and asset
disposal manipulation (Roychowdhury, 2006). For enterprises, the implementa-
tion of real earnings management will increase the future operational risk and
affect the allocation efficiency of the capital market as well as the sustainable de-
velopment of the company, so how to curb the real earnings management beha-
viour of corporate management is of great importance. Existing empirical stu-
dies on how to curb management’s real earnings management behaviour: Cao et
al. (2014) found that auditing behaviour can inhibit real earnings management.
Hu et al. (2016) argued that technologically independent directors can increase
management’s emphasis on R&D expenses, thus improving the quality of the
company’s earnings information. Liu et al. (2013) found that institutional inves-
tors have an inhibitory effect on management’s real earnings management, and
the inhibitory effect of institutional investors in non-SOEs on real earnings
management is significantly stronger than that of SOEs. It remains to be further
researched by academics as to what other means can effectively curb real earn-
ings management and thus reduce its damage to the long-term interests of the

company.

2.1.2. Studies Related to the Digital Economy in the Field of Corporate
Governance

Currently, scholars have conducted extensive research on the relationship be-
tween the development of digital economy and corporate governance. Li (2014)
pointed out that technological innovation in the mobile Internet era brings
about governance changes such as the reduction of corporate governance costs,
the broadening of external governance subjects, the reorganisation of gover-
nance power, the innovation of governance models, and the weakening of in-
formation asymmetry in the governance chain. Tan et al. (2016) found that In-
ternet information communication helps to improve the level of information ef-
ficiency in the stock market. Qi et al. (2020) demonstrated that the digital eco-
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nomisation of enterprises improved the level of corporate governance through
two paths: improving information transparency and prompting management to
make more rational and scientific decisions. Liu et al. (2020) found that the pop-
ular application of digital technology in modern enterprises improves the infor-
mation transparency of enterprises in processes such as financial management
and internal control, which is conducive to cutting down the organisational
agency costs and inducing organisational downward empowerment. Luo and
Wu et al. (2021) showed that the firm-wide application of digital technology
can inhibit the real surplus management activities of firms by enhancing re-
source operation efficiency and information transparency. Wu et al. (2021) em-
pirically examined the positive effects of deeper digitalisation of firms in im-
proving information asymmetry, enhancing R&D and innovation performance,
stabilising finances and enhancing value, and increasing stock liquidity levels.
In summary, existing research on the impact of digital economic development
on corporate governance mainly focuses on the perspective that digitalisation
accelerates real-time information interaction and improves business perfor-
mance, and deduces that the development of digital economy is conducive to
reducing information asymmetry, lowering corporate agency costs, and promot-

ing corporate governance.

2.1.3. Research Related to Blockchain Technology in the Field of Corpo
Rate Governance

Against the background of the rapid development of information technology,
blockchain technology has made up for the shortcomings of traditional technol-
ogy with its own advantages in meeting the needs of the information age, and
has set off a new wave of technology worldwide. Blockchain technology is an
important new type of infrastructure, and China has laid out a layout for its de-
velopment at the national strategic level and has given strong support in terms of
policy, which has made the development of blockchain technology enter a policy
dividend period.

Foreign scholars have conducted in-depth discussions on the application of
blockchain in corporate governance from the aspects of internal business process
optimisation and external transformation of supply chain management, from
establishing relevant framework models, conceptualising specific implementa-
tion plans to exploring opportunities and challenges in practice, and carrying
out relevant case studies in the context of energy, construction, textile and other
industries. Domestic scholars’ research in this field mainly focuses on improving
supply chain management and optimising internal corporate governance. For
the application of blockchain to enterprise supply chain management, Yang and
Li (2021) found that blockchain technology can effectively improve the degree of
supply chain data sharing. Sheng (2021) conducted an in-depth study on the ap-
plication of blockchain in supply chain management based on blockchain tech-
nologies such as smart contract, distributed ledger and consensus mechanism,

which provided a flexible and portable information resource sharing platform
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for enterprises. Yang and Tan (2018), on the other hand, argued that the use of
blockchain for supply chain management can achieve the purpose of cost reduc-
tion and quality improvement. Regarding the application of blockchain tech-
nology to internal corporate governance, Yao (2019) proposed that combining
blockchain technology and cloud computing can create a new type of financial
sharing system. Yang et al. (2020) concluded that listed companies applying big
data and blockchain will have increased risks when facing material misstate-
ments, at which time auditors need to increase relevant audit procedures, which
will increase the company’s audit fees.

In summary, in recent years, academics have conducted extensive research on
the specific application of blockchain technology in the process of corporate go-
vernance, and explored in depth the opportunities and challenges that it may
face in the process of practical application. However, from the perspective of
corporate governance, empirical research on blockchain technology and its ap-
plication effects through regulated large samples is still lacking. Therefore, this
paper investigates the impact of blockchain technology on real earnings man-

agement from the perspective of corporate governance structure.

2.2. Research Hypotheses

Blockchain technology allows for the establishment of a decentralised, open and
transparent ledger system to record corporate financial transactions and infor-
mation flows, achieving data traceability and non-tamperability. This technology
eliminates intermediaries and redundant audits, greatly improves the efficiency
of information sharing, enhances the transparency and credibility of information
disclosure, and management’s opportunistic behaviour is effectively supervised
and restrained, thus inhibiting management’s motivation and ability to imple-
ment real earnings management.

Firstly, blockchain technology inhibits management’s incentives to implement
real earnings management by alleviating financing constraints. Myers and Maj-
luf (1984) points out that information asymmetry makes firms face the problem
of adverse selection, which leads to difficulties in corporate financing. In China’s
capital market, due to the crisis of trust of external capital in the information of
the company’s real situation, the cost of external financing is higher than the
cost of internal financing, which is unable to meet the company’s financing needs.
Blockchain technology with its characteristics of decentralisation and openness
can alleviate the problem of information asymmetry to a certain extent and pro-
vide a good credit environment for financing constraints, thus alleviating the
financing constraints (Wan & Chen, 2021). Distributed computing unique to
blockchain technology enables multi-party verification and real-time synchroni-
sation between companies on the same node and between various departments
of the company, which in turn improves the quality of information. As a result,
managers are able to make timely judgements based on high-quality informa-

tion, which improves the company’s decision-making ability and operational ef-
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ficiency, and attracts more external financing for the company. The advantage of
the whole process traceability of blockchain technology can improve the transac-
tion problems in a weak trust environment, thus strengthening the communica-
tion and collaboration between the company and financial institutions, and broa-
dening the financing methods and approaches for enterprises, which can effec-
tively alleviate the financing constraints faced by the management of the com-
pany (Wei et al., 2014) and inhibit the motivation of the management of the
company to implement real earnings management.

Secondly, blockchain technology reduces management’s ability to implement
real earnings management by improving internal controls. The use of blockchain
technology can construct a distributed physical network with complete equality
and decentralisation of each node, which can achieve the purpose of information
sharing without the need to introduce intermediate links. The effective use of
blockchain consensus mechanism can construct a true, reliable and tamper-proof
multi-node distributed accounting information recording system, which can
provide convenience for the company to unify the internal control track and
dynamically track the internal control activities (Huang & Liu, 2018). In addi-
tion, the timestamp function of blockchain technology makes it more difficult to
tamper with information that has been recorded for a longer period of time,
which provides a technical guarantee for the traceability of internal control re-
sponsibilities and rights. The blockchain technology smart contract enables the
company to compile a list of responsibilities according to relevant regulations
and construct an intelligent early warning system, which helps the company dis-
cover internal control risks in a timely manner, reduces the space for rent-seeking
of power, and forces the main body exercising the power to enhance the aware-
ness of responsibility, so that the level of the company’s control of power can be
improved (Yang et al., 2020). The improvement of the effectiveness of internal
control can not only better alleviate the principal-agent conflict, enhance the
transparency of accounting information, and timely detect the damage of man-
agement’s real earnings management behaviour to the company’s value, especial-
ly the long-term value, but also form a better regulation of management’s oppor-
tunistic behaviour, which in turn restrains the management’s ability to carry out
the real earnings management behaviour. In summary, this study proposes the
following hypotheses:

H1: Subject to other conditions, the application of blockchain technology can
inhibit real earnings management activities of listed companies.

The agency problem arising from information asymmetry has an important
impact on the firm’s earnings management decisions, and management is likely
to use private information to engage in opportunistic behaviour when share-
holders do not have full control over management’s actions. The lower the de-
gree of information asymmetry, the more it can restrain the opportunistic beha-
viour of management and the more it can restrain the earnings management

behaviour of management. In the process of applying blockchain technology to
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listed companies, the degree of information asymmetry is reduced due to the
decentralised, tamper-proof, smart contract and other characteristics of block-
chain technology, and at the same time, corporate governance mechanisms that
have been proved to be effective, such as independent directors and institutional
investor shareholding, also act as a disincentive to earnings management activities.

According to the principal-agent theory, independent directors, as a third
party, should supervise management’s implementation of earnings manage-
ment, act as guardians of the company’s contractual rules, protect sharehold-
ers’ interests and improve the quality of the company’s accounting informa-
tion. As a key role in corporate governance, independent directors can play a
role in monitoring and restraining management’s real earnings management
activities (Chen et al., 2019). The specific impacts are as follows: Firstly, inde-
pendent directors can independently and prudently assess the company’s finan-
cial statements, and can actively expose and criticise the real earnings manage-
ment activities to ensure the transparency and authenticity of the company’s fi-
nancial statements. Secondly, as a member of the company’s board of direc-
tors, independent directors can, through participation in the board of directors
and the relevant audit and finance committees and other organisations, carry
out comprehensive supervision and gate-keeping of the company’s internal
control and business operations, so as to reduce the occurrence of real earn-
ings management. Thirdly, independent directors are mostly industry leaders
who are familiar with professional knowledge, and can provide independent
advice and recommendations based on their professional knowledge and expe-
rience in performing their duties to review and supervise management’s earn-
ings management decisions, so as to make management’s decisions more prag-
matic and robust. In general, independent directors play an important role in
restraining and supervising the management’s real earnings management ac-
tivities, which helps to ensure the transparency and authenticity of the com-
pany’s financial statements, and enhances investors’ confidence and motiva-
tion to participate. Based on the above theories, this paper gives the following
assumptions:

H2: The higher the proportion of independent directors, the stronger the in-
hibitory effect of listed companies’ application of blockchain technology on real
earnings management.

Institutional investors, whose financial strength and ability to collect and ana-
lyse information are much stronger than that of ordinary investors, can better
identify and interpret the company’s financial information, and through in-depth
analysis of the company’s financial situation, they can discover the manage-
ment’s real earnings management and financial falsification phenomenon in a
timely manner, so as to carry out control and inhibit the management’s mo-
tivation to implement the real earnings management behaviour more effec-
tively (Feng & Wei, 2022). Moreover, institutional investors can transmit vari-

ous information about the company’s operating conditions through the media
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of newspapers, the Internet and television, making it easier for external investors
to receive the relevant information disclosed by the company, thus playing a su-
pervisory role over the financial information of listed companies to a certain ex-
tent. This study argues that blockchain technology can effectively restrain man-
agement from manipulating its own interests due to its own decentralisation,
high security and traceability. Companies with a higher shareholding ratio of in-
stitutional investors tend to satisfy the needs of institutional investors by dis-
closing more comprehensive information, which weakens the management’s
freedom to make decisions on daily operating activities, and thus reduces the
space for management to manipulate the company’s profits, and this positive ef-
fect will be more effective in the companies applying blockchain technology,
which will play a stronger role in the management’s real earnings management
behaviour. Based on the above analysis, this paper gives the following assump-
tions:

H3: The higher the shareholding ratio of institutional investors, the stronger
the inhibitory effect of listed companies’ application of blockchain technology

on real earnings management.

3. Research Design

3.1. Sample Selection and Data Sources

In this paper, the listed A-share companies in Shanghai and Shenzhen from 2012
to 2022 are selected as samples, considering that China’s blockchain industry has
stepped into the stage of rapid development since 2016, so it is reasonable to
choose the samples between 2012 and 2022 as the research object. The missing
data, ST and financial companies are excluded, and all continuous variables are
subjected to before and after 1% shrinking tail treatment, and 25,960 observa-
tions are obtained. The data are mainly from CSMAR database and annual re-

ports of listed companies.

3.2. Variable Design and Measurement

3.2.1. Explanatory Variable: Blockchain Technology

Referring to the measurement method of Xu et al. (2022), the application of
blockchain by listed companies in China is portrayed through text analysis and
word frequency statistics. The annual reports of listed companies are collected,
and then Python language is used to analyse the text of the annual reports, and
the word frequency of keywords such as “blockchain, decentralisation, distri-
buted computing, smart contracts” is used as a proxy indicator to measure the
application of blockchain by enterprises. Drawing on the methodology of Pan et
al. (2020), as well as the white papers of the sample companies and other rele-
vant public information, this paper assigns a value of 1 to the samples that have
applied blockchain technology, and 0 otherwise; for the time segmentation
problem, the first year of the implementation and each subsequent year are as-

signed as 1.

DOI: 10.4236/0jacct.2023.124007

92 Open Journal of Accounting


https://doi.org/10.4236/ojacct.2023.124007

Y. Zhang, C. P. Guan

3.2.2. Explained Variable: Real Earnings Management

Referring to Roychowdhury’s (2006) methodology, the level of real earnings man-
agement of the company is measured from three perspectives: abnormal produc-
tion costs, abnormal cash flows and abnormal manipulative expenses. The mea-

surement model is as follows:

Cfo,, 1 Sales, ASales,
L =q, +a, “t+a, ~+eg,, (1)
T4, T4, T4, T4,
Pro,, 545 1 5 Sales, 5 ASales, 5 ASales; ,_, @)
==+ + =+ =~ + —+0,
TA[,[—I ’ 1 TA;,H ? TA[,H ? TA;,H ! TA[,/—I o
Dis,, 1 Sales, ,_, 3)
— =y, + + —+ o,
TA[,I—I ot TAi,t—l & TA[,:-] o
REMi,t = Proi,r - CfOi,t _Disi,t (4)

where 7 denotes the company, ¢ denotes the year, Cfo is the net cash flow from
operating activities; Pro is the production cost; Dis is the abnormal discretionary
expense; REM is the real earnings management level; 74 is the total assets at the
end of the period; Sales is the operating income; ASales is the amount of change
in the operating income; a,, B, and y, are the intercept terms; a, and a,, 5, to B,
y, and y, are the coefficient; & oand w are the residual terms. The regression of
Equations (1) to (3) by industry and year, the obtained £is Cfo, ois Pro, and wis
Dis. Eventually, this paper obtains the explanatory variable real earnings man-
agement through the calculation of Equation (4), and the larger the absolute

value of REM is, the larger the degree of real earnings management is.

3.2.3. Adjusting Variable: Corporate Governance Structure

In this paper, the proportion of sole directors and the proportion of institutional
investors’ shareholding are selected as moderating variables to represent the in-
ternal and external corporate governance structure, respectively. 1) Proportion
of sole directors: the proportion of the number of independent directors to the
number of all directors in the enterprise. 2) Institutional investor shareholding
ratio: the ratio of the number of shares held by institutional investors to the
number of shares outstanding at the end of the year. The reason for choosing
these two indicators is mainly based on the degree of influence of corporate go-
vernance structure on real surplus management. On the one hand, enterprises
with a larger proportion of sole directors have their corporate management
power concentrated in the hands of directors who are independent and objective
in their judgemental relationships, and the objectivity will be conducive to the
introduction of corporate blockchain technology; on the other hand, companies
with a higher proportion of institutional investor shareholdings tend to satisfy
the needs of institutional investors through disclosure of more comprehensive
information, which weakens the management’s discretionary power of deci-
sion-making on daily operational activities, and thus reduces the management’s

ability to manipulate the space for the company’s profits.
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Table 1. Definition of variables.

3.2.4. Control Variable

See Table 1 for specific variable definitions.

3.3. Regression Equation

To test H1 and H2, the following regression model was set up in this study:
REM,, = a,+a,BC;, +¢,, (5)
REM,, = B, + p,Control, , + B,BC,, + 7, (6)
REM,, =y, +y,Control, , + y,INST,, + y;BC, , + y,INST, , x BC,, +»,,  (7)

REM,, = A, + A, Control,, + A, Indep, , + 1,BC, , + A, Indep, ,x BC, , + &, (8)

In the above model, Control;, denotes all control variables.

4. Empirical Results

4.1. Descriptive Statistics

The results are shown in Table 2, the mean (0.115) and median (0.087) of the

variable type variable name variable symbol
explained variable real earnings management absREM
explanatory variable  blockchain technology BC

adjusting variable proportion of institutional INST

Investors shareholding

proportion of independent Indep
directors
control variable company size SIZE

earning capacity ROA
debt-servicing capacity LEV
nature of ownership SOE
market value to book ratio MB
is big 4 audited BIG4
proportion of the largest TOP
shareholder

management shareholding ratio Mshare

company age

FirmAge

variable measurement
see text for detailed measurements
see text for detailed measurements

number of shares held by institutional investors at
the end of the year/number of shares outstanding at
the end of the year

number of corporate independent directors/total
number of board members

natural logarithm of the company’s total assets at
the end of the period

net profit of the company at the end of the period/
Total assets of the company

total liabilities of the company at the end of the
period/total assets of the company

dummy variable, take 1 if the controlling
shareholder is a state-owned unit, 0 otherwise

total market capitalisation of the company at the
end of the period/corporate net assets

dummy variable, take 1 if the accounting firm is an
international Big 4, 0 otherwise

shares held by the largest shareholder/total shares of
the company

management shareholding/total shares of the
company

Ln(current year - year of establishment +1)
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Table 2. Descriptive statistics.

sample statistic absREM INST Indep
average value 0.132 44.446 37.523
blockchain technology median 0.093 46.851 35.710
not implemented  gtandard deviation 0.132 24.530 5.574
sample size 24545 24545 24545
average value 0.115 38.829 38.354
implementation of 1. gjap 0.087 38996  37.500
blockchain
technology standard deviation 0.102 25.385 5.776
sample size 1415 1415 1415
average value 0.132 44.140 37.568
median 0.093 46.5105 36.360
total

standard deviation 0.130 24.610 5.588

sample size 25960 25960 25960

real earnings management of the sample implementing blockchain technology
are smaller than the mean (0.132) and median (0.093) of the sample not imple-
menting blockchain technology, which to a certain extent reflects the fact that
the company’s application of blockchain technology can inhibit its real earnings

management.

4.2. Regression Analysis

4.2.1. Baseline Regression

The results are shown in Table 3. Model 1 is the regression model of blockchain
technology on real earnings management, and model 2 is the regression model
with control variables added on the basis of model 1. As can be seen from Table
3, the regression coefficients of blockchain technology are all significantly nega-
tive, indicating that the company’s implementation of blockchain technology

can inhibit its real earnings management, and H1 is verified.

4.2.2. Adjusting Effect

The results are shown in Table 3. The regression coefficients of the interaction
term BC x INST in Model 3 are significantly negative at the 1% level, and the
regression coefficients of the interaction term BC x Indep in Model 4 are signif-
icantly negative at the 5% level, which implies that the higher the proportion of
institutional investor’s shareholding and the proportion of independent director,
the better the blockchain technology suppresses the real earnings management,
which is in line with the hypotheses H2 and H3.

4.2.3. Robustness Testing
1) Robustness test for one period lagging

As blockchain technology may have a lagged effect, this paper regresses the
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core explanatory variables one period lagged, and the regression results are sim-

ilar to the original regression, and the results are shown in Table 4.

Table 3. OLS multiple regression and regulating effect regression results.

variant (1) ) 3) (4)
BC —0.028*** —0.020*** —0.022%** —0.019***
(-7.42) (—5.54) (-6.02) (-5.32)
BC x INST —0.001%**
(=3.20)
INST 0.001***
(6.49)
BC x Indep —0.001**
(-2.53)
Indep 0.0002
(0.83)
SOE —0.011*** —0.011*** —0.011***
(—4.80) (—-4.94) (-4.79)
ROA 0.381*** 0.371%** 0.382%**
(20.56) (20.05) (20.57)
SIZE —0.001 —0.004*** —0.001
(-1.24) (-3.20) (-1.25)
LEV 0.078*** 0.079*** 0.078***
(12.95) (13.18) (12.96)
BIG4 -0.001 -0.002 -0.001
(-0.17) (-0.59) (-0.22)
TOP 0.001 —0.001** 0.001
(1.27) (=2.50) (1.20)
MB 0.014*** 0.013*** 0.014%**
(14.34) (13.17) (14.30)
Mshare —0.001*** 0.001* —0.001***
(=3.17) (1.84) (-3.21)
FirmAge —-0.006* —0.005 —-0.006*
(-1.80) (~1.44) (-1.79)
Ind/Year Yes Yes Yes Yes
cons 0.144*** 0.126%** 0.1627%** 0.122%%*
(10.02) (4.49) (5.66) (4.29)
N 25960 25960 25960 25960
R? 0.107 0.165 0.167 0.165
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Table 4. Robustness test for one period lagging.

variant (5) (6) (7)
BC —0.020*** —0.022%** —0.019*%**
BC x INST (-4.98) (-5.53) (—4.65)
—0.001***
INST (-2.93)
0.001%**
BC x Indep (6.36)
—0.002***
Indep (-2.99)
0.001
Ind/Year/Controls (0.87)
Yes Yes Yes
cons 0.133%** 0.179%** 0.127%%*
N (3.90) (5.14) (3.71)
19672 19672 19672
R? 0.156 0.159 0.156

2) The placebo test.

In order to test whether the regression results are caused by hard-to-observe
omitted factors, a placebo test is conducted by drawing on the method of Yang
and Yang (2023), where the sample is reallocated randomly and 1000 regression
tests are conducted, and from this, a kernel density plot of t-statistics of the coef-
ficients of the blockchain technology indicators is constructed (Figure 1). The
empirical results found that most of the t-statistics of the blockchain technology
indicators are concentrated around the value of 0 and no regression coefficients
with t-values (in absolute value) greater than the t-statistic in the baseline re-
gression (—5.54) were observed. This suggests that the dampening effect of
blockchain technology on real earnings management is not shaped by random
chance events and that there is no statistically significant causal association be-
tween this relationship and other unknown random disturbances. Thus, the core
findings of this paper are once again validated.

3) Propensity score matching (PSM)

To avoid sample selection bias, the samples after matching using PSM were
regressed again. In this paper, three methods of radius matching, kernel match-
ing, and intra-caliper 1:4 nearest-neighbour matching are used for matching,
and the regression results of the matched samples are shown in Table 5. The re-
gression results are highly consistent with Table 3 and Table 4.

a) Co-support domain and PSM matching results. As can be seen from Figure

2, the overlap range of the density function after PSM matching is obviously
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Figure 1. Placebo test (1000 simulations).

Table 5. Robustness test for propensity score matching.

radius match

nuclear matching

1:4 near-neighbour
matching in calipers

variant
(8 9 (10) (11) (12) (13) (14) (15) (16)
-0.016%*  —-0.017***  —-0.015"** —0.016*** —-0.017*** —-0.015** —-0.016*** —0.017%*  —0.015%**
BC
(-4.32) (-4.72) (-4.11) (-4.30) (-4.70) (—4.09) (-4.32) (-4.72) (-4.11)
BC x ~0.001%* ~0.001%* ~0.001%*
INST (=2.76) (=2.72) (=2.76)
0.001%%* 0.001%%* 0.001%%*
INST
(3.75) (3.67) (3.75)
BC x —0.001** —0.001** —0.001**
Indep (-1.98) (-1.97) (-1.97)
0.001 0.001 0.001
Indep
(1.18) (1.23) (1.18)
Ind/Year/
Yes Yes Yes Yes Yes Yes Yes Yes Yes
Controls
0.087** 0.117%%* 0.078** 0.089** 0.120%%* 0.079* 0.087** 0.117%%* 0.078**
cons
(2.33) (3.05) (2.08) (2.05) (2.72) (1.83) (2.33) (3.05) (2.08)
N 15584 15584 15584 15573 15573 15573 15584 15584 15584
R? 0.170 0.171 0.170 0.169 0.170 0.169 0.170 0.171 0.170
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Figure 2. Kernel density function plot before and after matching.

Table 6. PSM sample loss results.

. . 1:4 near-neighbour
radius match nuclear matching . .
Matching in calipers
Sample type
Unmatched matched Unmatched  Matched Unmatched  Matched
total total total
samples sample samples sample samples sample
control group 2700 14,168 16,868 2712 14,286 16,998 2700 14,168 16,868
treatment
0 1415 1415 0 1415 1415 0 1415 1415
group
total 2700 15,583 18,283 2712 15,701 18,413 2700 15,583 18,283

Table 7. Balance test.

Matching method Pseudo R* LR statistical quantity =~ Standardised deviation/%
pre-matching 0.273 2087.94 13.0
radius match 0.020 60.91 2.7
nuclear matching 0.004 12.20 1.2
1:4 near-neighbour Matching in calipers 0.019 56.91 2.5

increased compared with that before matching, which indicates that the quality
of matching is better. The sample loss results are examined in Table 6, there is
no loss of samples in the treatment group under the three matching methods,

and the control group samples lose up to 2084 samples, the final matching
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Table 8. PSM mean treatment effects.

Matching . nuclear 1:4 near-neighbour  average
radius match . s .
method matching  matching in calipers value
ATT —0.0175 —0.0165 —0.0175 —0.0172
S.E. 0.0041 0.0042 0.0041 0.0041
T-stat —4.30 —3.92 —4.24 —4.15

results are good.

b) Balance test. The results, as shown in Table 7, show that PSM matching ef-
fectively reduces the difference in the distribution of explanatory variables in the
experimental and control groups and eliminates sample self-selection bias.

c) Average treatment effects of PSM multiple matching methods. As shown in
Table 8, the results of the three methods are similar, indicating good robustness

of propensity score matching.

5. Further Analysis
5.1. Heterogeneity Test
5.1.1. Impact of the Nature of Property Rights

China’s unique economic system determines that state-owned enterprises (SOEs)
have special resource endowments and governance structures, thus forming a
unique management model. Therefore, this paper argues that SOEs and non-SOEs
will have different strategic plans when facing the new innovative technological
means of blockchain. Based on this, this paper conducts group regressions for
SOEs and non-SOEs, and Table 9 shows the regression results. Models 17 to 19
show the regression results for the non-SOE samples, with blockchain technolo-
gy being significantly negative at the 1% level, the interaction term BC x INST
being significantly negative at the 1% level, and the interaction term BC x Indep
being significantly negative at the 5% level. Models 20 to 22 are regressed on the
sample of SOEs, and the results show that blockchain technology is negative or
insignificant at the 10% significance level, and the coefficients of the interaction
term BC x INST and the interaction term BC x Indep are also insignificant,
which suggests that the extent of inhibition of real earnings management by

blockchain technology is weakened in SOEs.

5.1.2. Impact of the Level of Urban Internet Development

The higher the internet development level of the city where the company is lo-
cated, the higher the possibility of applying blockchain technology. Referring to
the study of Yang et al. (2020), the variable of internet development level CITY
is used for grouping study, when the company is located in 10 cities such as
Hangzhou, Guangzhou and Zhuhai CITY = 1, otherwise CITY = 0. The results
of Table 9 show that when CITY = 1, listed companies’ implementation of
blockchain technology significantly inhibits their real earnings management at

1% level of significance; whereas, when CITY = 0, it only inhibits its real
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Table 9. Regression results for subgroups on the nature of property rights and subgroups on the level of urban Internet development.

non-state-owned state-owned CITY=0 CITY =1
variant
17) (18) (19) (20) (21) (22) (23) (29 (25) (26) (27) (28)
—0.024*%*% —0.034*** —0.023*** —-0.011* -0.006 -0.011* -0.010* —0.011* —0.009* —0.024*** —0.027*** —0.023***
BC
(-5.01) (-6.25) (-4.65) (-1.89) (-0.77) (-1.94) (-1.76) (-1.94) (-1.68) (-5.02) (-5.59) (-4.89)
BC x —0.001*** —-0.001 —-0.001 —0.001***
INST (~4.12) (~1.24) (~0.41) (~3.76)
0.001*** 0.001 0.001*** 0.001***
INST
(6.32) (1.30) (5.29) (3.75)
BC x —0.002%* 0.001 —-0.001 —0.002%**
Indep (-2.51) (0.36) (-0.96) (-3.14)
0.001 0.001 —-0.001 0.001
Indep
(1.39) (0.18) (-0.08) (0.73)
Ind/
Year/Con Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
trols
0.056 0.098** 0.044  0.235%%% (0.248%%* 0.234*%%*  (0.153%** (0.189%** 0.154%** (0.162*** 0.192*** (0.155***
cons
(1.39) (2.39) (1.06) (6.03) (6.24) (5.90) (4.27) (5.23) (4.24) (3.05) (3.58) (2.95)
N 15598 15598 15598 10362 10362 10362 11985 11985 11985 13975 13975 13975
R? 0.188 0.191 0.188 0.142 0.143 0.142 0.165 0.168 0.166 0.177 0.179 0.177

earnings management at 10% level of significance. This implies that the increase
in the level of urban Internet development can enhance the inhibiting effect of

blockchain technology on real earnings management.

5.2. Adjusting Effects of the Degree of Digital Transformation

Referring to the study of Zhang et al. (2021), the ratio of digitisation-related in-
tangible assets to total intangible assets in the year-end financial reports of listed
companies was selected to measure the degree of digital transformation (intang-
ible). In the process of implementing blockchain technology, the degree of digi-
tal transformation of listed companies plays a decisive role, which has a direct
impact on the implementation effect of blockchain technology and determines
the upper limit of the constraints imposed by the application of blockchain
technology on the management’s real earnings management behaviour. Digital
transformation provides the basic software and hardware foundation for the ap-
plication of new information technologies, including blockchain, thus accelerat-
ing the application process of blockchain technology and enabling it to exert
more significant effects. The empirical results are shown in Table 10, the coeffi-
cient of real earnings management and blockchain technology is —0.019 and sig-
nificantly correlated at 1% level and the cross-multiplier term of blockchain
technology and the degree of digital transformation is —0.038 and highly
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Table 10. Regression results for the regulating effect of the degree of digital transformation.

variant (29) (30)
—0.023*** —0.019***
BC
(-6.423) (-5.183)
—0.038***
BC x intangible
(-3.458)
0.019%%*
intangible
(3.134)
Ind/Year/Controls Yes Yes
0.125%** 0.121***
cons
(4.441) (4.311)
N 25932 25932
r? 0.165 0.166

significant. From the above results, it can be seen that the digital transformation
of listed companies strengthens the binding effect of blockchain on real earnings

management.

6. Conclusions and Implications

Since 2016, China’s blockchain technology has begun to develop rapidly and has
been gradually applied in the fields of e-government, finance and depository,
etc., and the effect of its implementation and the factors affecting it have also re-
ceived extensive attention from the academic community. Against this back-
ground, this paper selects a sample of China’s A-share listed companies in
Shanghai and Shenzhen from 2012 to 2022 for empirical research, defines dum-
my variables by whether blockchain technology is applied in that year, and eco-
nometrically analyses the impact of the implementation of blockchain technolo-
gy by listed companies on the management of the real earnings, as well as the
adjusting effect of the proportion of institutional investor shareholding and the
proportion of independent director. The empirical results show that blockchain
technology is negatively correlated with the real earnings management of listed
companies. In this negative correlation, the proportion of institutional investors’
shareholding and the proportion of independent director both play a positive
adjusting role. Further research finds that the implementation of blockchain
technology by non-state-owned enterprises and enterprises with a higher level of
urban Internet development has a better inhibiting effect on real earnings man-
agement, and digital transformation strengthens the inhibiting effect of block-
chain on real earnings management. The conclusions of this paper remain stable
after robustness tests using lagged one-period regression, placebo test and pro-
pensity score matching method. The findings of this paper have implications for

listed companies, investors and regulators.
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First of all, listed companies should follow the pace of China’s digital devel-
opment and new infrastructure construction, pay active attention to the tech-
nology of blockchain, take blockchain technology as an important breakthrough
in innovation to accelerate their own transformation, and promote the coordi-
nation of macro policies with their own micro-economic effects, so as to bring
economic benefits to enterprises; the implementation of blockchain technology
by listed companies is also conducive to the improvement of the quality of in-
formation disclosure and information transparency, thus inhibit management
from implementing real earnings management behaviour and attract more in-
vestors.

Secondly, for investors, on the one hand, it increases the ways for investors to
pay attention to enterprises, and they can judge the investment value of the
company from different perspectives, so as to reduce the investment risk and
achieve highly efficient investment; on the other hand, investors should, on the
basis of supervising listed companies through traditional channels in the past,
make use of digital platforms to achieve information communication with other
investors, strengthen supervision of management’s short-sighted behaviour, and
promote the corporate governance system to a higher level.

Finally, regulators should improve the legal system, increase the punishment
for false accounting information disclosure, and establish and implement the
“blacklist” system to strengthen the governance of accounting information, so as
to ensure the quality of earnings; for the highly hidden short-sighted behaviour
of the management, it is difficult to detect and stop it in time with the traditional
supervision methods, and the combination of digital technology should be used.
For highly hidden management short-sightedness, it is difficult to detect and
stop it in a timely manner with the traditional regulatory methods, while the use
of regulatory means combined with digital technology can detect the hidden in-

formation of the management in a more timely and effective manner.
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