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Blockchain technology plays a significant role in new technology infrastructure and has a
significant influence on artificial intelligence, big data, and 5 G, and its application has been
extended to the Internet of Things, digital asset transactions, digital finance, and so on. In
financial systems, it could improve the efficiency of data processing, reduce errors, and detect
fraud. However, blockchain adoption could increase the stock price and induce manipulation
opportunisms. Managers could also use this advantage to mask their performance and
increase corporate default risk. Using the data of Chinese listed companies from 2001 to
2021, we investigate whether blockchain technology adoption could increase or decrease
corporate default risk. Using the expected default risk model to estimate the risk, the results
show that the default risk increases once the firm adopts blockchain technology, which
indicates managerial opportunism behavior. The effect works in firms with CEO duality and
higher power consolidation. And similar results are also shown in the dual-duty companies.
The results are also robust in instrumental variable tests, difference-in-difference tests
(DIDs), firm-fixed effect, placebo tests, and other robustness tests.
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Introduction

lockchain technology has a profound influence on new

infrastructure and has become further integrated into the

digital industry, such as 5G technology, Al operation and
digital finance. And it also has received high attention in the
capital market. Blockchain technology adoption also has sig-
nificant financial implications for the stock market. Investors of
U.S. listed companies have made positive responses to 8-K dis-
closures involving blockchain technology (Cheng et al., 2019),
and blockchain technology was found to be the most marketable
type of fintech patent (Chen et al,, 2019). The trend was upward
after 2009, and the blockchain technology adoption disclosure has
significantly increased, indicating that the adoption of blockchain
technology is pervasive.

However, blockchain technology is considered an immature
technological concept by many opponents. There are various
cases of corporate violations, lawsuits, and so on. In August 2018,
the Los Angeles Times reported that Playboy Enterprises, based
in Beverly Hills, filed a lawsuit against the Canadian company
Global Blockchain Technology (GBT) for failing to integrate
blockchain technology into Playboy’s online media channels.
Playboy claimed that GBT not only failed to meet the agreed-
upon requirements but also neglected to make a $4 million
payment stipulated in the contract. Similar cases were also shown
in China. In September 2019, when blockchain technology was
popular in China, the news of Hongtu Gaoke’s (listed on the
Shanghai Stock Exchange, SSE: 600122) entry into blockchain
technology and digital currency spread like wildfire, resulting in
three consecutive daily limits. To crack down on such activities,
the Chinese authority has implemented a series of measures. On
January 16, 2018, the Shenzhen Stock Exchange issued an
announcement stating that it would strictly investigate listed
companies that “sneak on blockchain hotspots”, and Penalty 1
would be imposed for any violation of the use of blockchain
concepts for hype. Therefore, whether blockchain technology
adoption can increase market values or is just like “hype” remains
a question (Autore et al., 2024).

One perspective of the adoption of blockchain technology is
the Technology Acceleration Perspective, suggesting that tech-
nology can improve data processing efficiency (Chen et al., 2019;
Cheng et al., 2019; Xu and Zou, 2021). According to Chen et al.
(2019), the Internet of things (IoT), robo-advising, and block-
chain technology have been identified as the most valuable digital
innovation types. As a core issue in the financial science and
technology field (Xu and Zou, 2021), blockchain technology is a
platform for various financial activities, such as mutual funds,
securities, and high-frequency trading; it can also record trans-
actions in digital cash; and has payment and settlement functions,
as well as supply chain finance, among other functions; thus, it
has high value in the financial market (Beck et al., 2010). Its huge
number of nodes can easily attract more users and create sub-
stantial usage of the network. In the financial market, investors
could perceive a higher market value once a company discloses its
blockchain technology. In this paper, we capture the blockchain
technology that has already generated very high investor attention
and was at the peak of its “hype curve”. Therefore, blockchain
technology adoption could induce higher market value.

Another perspective is the managerial opportunism perspec-
tive. This perspective states that technology could mislead
investors by releasing untruthful information and price manip-
ulation (Cheng et al., 2019; Cahill et al., 2020). Cioroianu et al.
(2021) found that blockchain information disclosure increases
contagion risk. Autore et al. (2024) discuss whether the hype and/
or increased expectations associated with blockchain technology
impact market perceptions. They found that the market’s mis-
perception—that blockchain adoption could increase data
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integrity—may incentivize and provide opportunities for firms to
manage their earnings upward. Managers may use this advantage
to mask their self-interested activities. Although the above
research fills the gap between blockchain innovation and the
capital market, however, they did not analyze the market value of
blockchain innovation in China. There are few literature studies
on whether chain adoption is hype-like.

Therefore, our research questions are as follows: Does block-
chain technology increase or decrease the corporate default rate?
What are the possible mechanisms?

In this paper, we employ the expected default model to mea-
sure default probability (Bharath and Shumway, 2008), and
examine the relationship between blockchain technology adop-
tion and corporate default risk. Our results indicate that man-
agers may use blockchain technology to mask self-interested
activities. The results show that, after blockchain technology
adoption, the probability of corporate default increases. The
behavior also leads to lower earnings quality and lower invest-
ment efficiency. The results are also robust in instrumental
variable tests, difference-in-difference (DID) tests, and other
endogenous tests. First, to overcome the omitted variable pro-
blem, we adopt the number of subscribers to broadband Internet
access and the number of post offices at the prefecture level in
1984 as instrumental variables. The variable is related to block-
chain technology, but it does not relate to corporate default risk.
The results are consistent with prior research. Second, we use the
DID approach to examine the effect of blockchain technology
adoption on corporate default risk. We consider whether to adopt
blockchain technology and find that after blockchain adoption,
the default risk increases, which is proxied by the expected default
risk. To mitigate the firm-level heterogeneous problem, we also
conduct the propensity score matching-difference-in-difference
(PSM-DID) and firm-fixed effect tests, and the results are con-
sistent with prior tests. Finally, we conduct placebo tests. The
results show that blockchain technology adoption could induce
high corporate default risk.

In mechanism tests, we find that the effect is working through
CEO short-termism and power consolidation. When executive
power is consolidated, executives are more likely to utilize their
power to weaken the supervisory role of the board of directors
(Finkelstein and D’aveni, 1994). It will lead to exaggeration or
manipulation of the disclosure and application of the company’s
blockchain technology to achieve greater personal gains. Man-
agerial Self-interest Motivation management, driven by self-
interest, may utilize blockchain technology to pursue personal
gains. We proxy it by the ownership of the stock. We find that the
behavior is mainly in selling shares, rather than buying shares.
Power consolidation refers to duality, dual duties of both the CEO
and the board of directors (Cheng and Warfield, 2005; Brockman
et al, 2010; Brown and Lee, 2010). According to organizational
theory (Finkelstein and D’aveni, 1994), the duality of the CEO
establishes strong and clear leadership. Based on agency theory,
duality reduces the effectiveness of board monitoring, thus pro-
moting the consolidation of the CEO’s position. In our paper,
internal control is used to proxy power consolidation. If the firm
issues an internal control evaluation report, we define it as a
higher internal control level. We find that the default probability
is higher in a firm that issues internal control evaluation reports.
And similar results are also shown in the dual-duty companies.

The paper contributes to several areas: First, it contributes to
the “dark side” of blockchain adoption (Cioroianu et al., 2021;
Griffins and Shams, 2020; Gandal et al., 2018), which means that
blockchain technology adoption could do harm to corporations.
Nakamoto (2008) first introduced the blockchain, and since then,
it has had a significant positive influence on new technology
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infrastructure. It could also generate huge returns in the capital
market. However, few studies focus on the “dark side” of block-
chain technology, and our paper investigates whether firms could
mask their performance by adopting the technology. The results
show that, due to the high value of the technology, managers may
view it as a financing opportunity and, therefore, hide their actual
returns, thereby increasing the default risk.

Our paper also contributes to the corporate default in the
digital economy. In the digital economy, corporations could
accelerate data processing efficiency and reduce risks. However,
managers could use it to defraud creditors. Previous studies focus
on the “bright side” of the digital economy (Chen, 2020). Few
studies focus on its “dark side” (Malik and Froese, 2022). Our
paper finds that managers mask the performance of firms by
introducing blockchain technology.

The paper is organized as follows: the section “Institutional
background and hypothesis development” describes the institu-
tional background and theoretical analysis; section “Research
design” presents our research design; section “Empirical analysis”
sets out the empirical analysis; section “Additional Tests” and
section “Robustness tests” provides the additional test and
robustness test respectively. Section “Conclusions and Policy
Implications” draws the conclusions and highlights the policy
implications.

Institutional background and hypothesis development
Blockchain technology in the capital market. The application of
blockchain technology in financial services has long been praised
for its impeccable ability to bring transparency, time efficiency,
and productivity into the financial ecosystem. In short, block-
chain technology helps reduce the chances of data breaches as
well as operational risks. A PwC report revealed that 56% of
Indian businesses are willing to adopt blockchain technology as
part of their core processes. Additionally, a report released by
PwC in 2021 indicated that cryptocurrency M&A transaction
activity shifted back to the Americas in 2021, with the United
States leading in the number of transactions, accounting for 51%
of the total, up from 41% in 2020. Europe, the Middle East, and
Africa (EMEA) accounted for 33% of all transactions, while the
Asia Pacific (APAC) region accounted for 16%. China’s block-
chain applications have received strong support from the gov-
ernment in terms of institutional background, and have made
significant progress in policy formulation, technological innova-
tion, and industrial development.

Hypothesis development. There are two competing hypotheses
regarding the relationship between blockchain technology adop-
tion and corporate default risk. On one hand, blockchain tech-
nology adoption may positively influence corporate behavior,
leading to increased market value. In contrast, managers may
have incentives to strategically disclose blockchain technology to
obtain more financing resources at the cost of creditors.

Technology acceleration hypothesis. The technology accelera-
tion perspective posits that blockchain technology can enhance
data processing efficiency and reduce information asymmetry
between companies and investors (Chen et al., 2019; Cheng et al.,
2019; Xu and Zou, 2021). By decreasing the high degree of
information asymmetry, blockchain technology fosters greater
trust between customers and suppliers. Cheng et al. (2019) were
the first to use the event study methodology and found that
investors responded positively to 8-K disclosures involving
blockchain terminology by US-listed companies. Chen et al.
(2019) went further to calculate the cumulative abnormal returns
of companies around the announcement dates of blockchain

technology innovation patents and, based on these calculations,
estimated the market value of blockchain patents. By 2020, China
had become the country with the most blockchain patent appli-
cations (Cai et al., 2021). Song and Xu (2023) found that while the
cumulative abnormal returns around the announcement of
blockchain invention patents are positive, the mean market value
of blockchain patents turns negative after excluding the rational
expectations of investors based on the firm’s R&D intensity for
stock price growth. This suggests that blockchain innovation
improves the stock market reaction, and its speculative nature is
not strong.

Blockchain technology adoption also enhances the credit-
worthiness between suppliers and customers (Raman and
Shahrur, 2008). Suppliers face significant information risks when
they are evaluating the creditworthiness of the customers identity.
Therefore, blockchain technology could verify the customers’
identity and help to eliminate manipulation risk. blockchain
technology reduces the default risk and alleviates the information
asymmetry between the upstream and downstream members of
the supply chain (Xu and Zou, 2021). blockchain technology can
also help to reduce misunderstandings in transactions, maximize
transactions, and optimize resource allocation (Huang et al,
2019). Therefore, blockchain technology can help to reduce risk
by increasing trustworthy.

Blockchain technology reduces the corporate default risk
(Smith, 1987). The consensus mechanism of blockchain, along
with smart contracts and other technologies, ensures that
information from upstream enterprises is tamper-proof and
traceable. This helps to decentralize trade credit by improving
information screening and preventing risks (Gong et al., 2021).
Distributed storage allows all enterprises to have master records
and share information, similar to forming an alliance with a
shared public ledger. The recorded information accurately reflects
transactions between enterprises, and its credibility is recognized
by all parties in the chain, reducing the likelihood of customer
defaults.  Additionally, blockchain’s consensus algorithm
addresses the traceability of data registration. Each piece of data
has a digital signature, and the blockchain’s tamper-proof and
traceable nature helps control risk (Xu and Zou, 2021). For
example, if a customer defaults, the supplier can record this on
the blockchain and share the information across the entire
network. The consensus mechanism, supported by the digital
signature system, prevents any changes to the data, ensuring the
accuracy of the shared information. In this way, blockchain
technology reduces opportunistic behavior linked to incomplete
contracts by enabling better governance and enforcement.

Technology Acceleration Hypothesis: Blockchain technology
adoption could reduce the corporate default rate.

Managerial opportunism perspective. Managerial opportunism
refers to the self-interested actions of managers who prioritize
their own benefits over the interests of shareholders, stakeholders,
or the organization. This behavior can manifest in various ways,
including excessive compensation, empire building, and earnings
management. In our paper, this perspective demonstrates that
blockchain adoption could mislead investors, especially firms that
change their names to ‘blockchain’ and ‘cryptocurrency’ (Cheng
et al,, 2019; Akyildirim et al., 2020).

Blockchain technology could significantly influence stock
prices, often leading to marked inflation. A considerable portion
of existing research centers on Initial Coin Offerings (ICOs).
Previous research focuses on the theoretical model, Cong et al.
(2021) established the price of tokens based on user demo-
graphics, showing that tokens can expedite platform adoption.
Li and Mann (2018) and Sockin and Xiong (2023), examined the
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benefits of tokens in facilitating platform adoption and compiling
insights into a platform’s inherent value. ICOs offer advantages to
entrepreneurs by helping gauge the value that consumers place on
the platform (Catalini and Gans, 2018) and enabling the transfer
of unique venture risks without relinquishing control rights
(Chod and Lyandres, 2021). Numerous studies delve into ICOs,
particularly the what reasons lead ICO success (Fisch et al., 2021).
Benedetti and Kostovetsky (2021) uncovered significant under-
pricing of ICOs relative to their opening market prices on the
first day.

Cioroianu et al. (2021) demonstrate that blockchain technology
adoption increases their default probability. Rating agencies
underprice the risk by these speculative firms at the time when
they enter into the blockchain industry. Griffins and Shams
(2020) and Gandal et al. (2018) show that Bitcoin transactions
could cause market value manipulation. Cathcart et al. (2020)
found that the adoption of blockchain technology increases the
average default rate, leading to a substantial downgrade. For
strategic blockchain announcements, the risks are relatively
minimal (Cioroianu et al,, 2021). Managers and insiders could
speculatively use Blockchain technology to gain for own profit. By
disclosing blockchain technology adoption, managers could
simply generate substantial marketability and public interest by
attracting investors and cash inflow. Managers could get involved
in blockchain and cryptocurrency projects to inflate the capital
market. therefore, blockchain technology adoption could induce
high risk.

Managers and insiders may have incentives to manipulate the
timing and content of disclosure. Blockchain technology
information could induce higher market value; therefore,
managers could strategically choose the timing and content to
increase the probability of financing, even though it fails to meet
the basic requirements. Thereafter, the corporate default risk will
increase after the disclosure. Therefore, we derive the
hypothesis below:

Managerial Opportunism Perspective: Blockchain adoption
could increase the corporate default risk.

We have assembled a logic diagram of the paper to better
demonstrate the logic and research framework.

Research design

Variables

Blockchain technology adoption. Following the approaches used
by Chen et al. (2019), we identified the listed companies’ block-
chain adoption using a keyword search. Chen et al. (2019)
investigated the impact of firms’ blockchain innovation activities
on total factor productivity, calculating the practical application
value of blockchain innovation. However, the manual method of
subjectively selecting key terms related to blockchain technology
adoption is likely to overlook many significant terms, thereby
hindering the widespread and general identification of blockchain
adoption. At the same time, it introduces subjectivity induced by
researchers into the analysis. We address this challenge by con-
structing a blockchain dictionary in an objective, data-driven
manner using machine learning.

Specifically, we first employed a vast corpus of 49,654 corporate
annual reports submitted by publicly traded companies from
2001 to 2021, to train an artificial neural network, word2vec, to
recognize the patterns of word co-occurrence within the training
data (Mikolov et al., 2013). We then started with a clearly
blockchain-related “seed word” and used the trained word2vec to
automatically select other words which are semantically like
“blockchain.” This word2vec model projects each word in the
lexicon into vectors within a 300-dimensional vector space,
thereby allowing the identification of word vectors like the
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“blockchain” vector using cosine similarity measures. This
automated approach successfully captured a broad collection of
22 terms, such as “blockchain,” “key,” “smart contract,”
“distributed ledger,” and others, essentially covering the vocabu-
lary related to blockchain types, features, underlying technology,
and applications. Lastly, using the Bag of Words (BoW) method
to count in the Management Discussion & Analysis (MD&A)
sections of the annual reports, Tables 1 and 2 display the
frequency of the top 10 blockchain-related terms as follows:

By using the method above, we identified whether there were
blockchain-related words in the company’s MD&A that year to
determine whether the company adopted blockchain technology.
Blockchain technology adoption is an indicator of whether the
firm adopts blockchain technology. It is a dummy variable as to
whether the enterprise adopts blockchain technology. Following
Du et al. (2023), we define it as 1 if the firm adopts the
technology, and 0 otherwise.

Proxy for default probability. We introduce the model by Bharath
and Shumway (2008) to estimate the probability of default (EDP)
as default risk. In the previous literature, the use of expected
default risk has been widely used and recognized. For example,
Bharath and Shumway (2008) and Atif and Ali (2021) elaborated
on the advantages and applications of the expected default risk
model in their research. We take the following steps to calculate
the default risk:

Equity, , 4+ Debt; iy
1 g( Debr,, + (1o =) x Ty
DD, =

€Y

Ovyi X T;,

In this model, DD;; represents the default distance or
probability of default; Equity;, is represented by the total market
value of the company, which is the product of the total number of
shares issued and the market price at the end of the year; Debt; is
the total value of the company’s debts; r;, ; is the annual rate of
return of the company with a lag of one year, the company’s
monthly stock rate of return in the previous year; Tit is set as 1
year in the formula; oy;, is the estimated amount of volatility of
the company’s assets, calculated by og;. og; is the volatility of
stock returns, the standard deviation of the company’s monthly
return data in the previous year. ov;, is calculated as follows:

Equity,,
GVitt = Equity,, +[Y)ebt,v)[
x (0.0540.25% 0y ,)

Debt;,

X Ogip + Equity; , + Debt; 2)

On formula (1) and formula (2), we measure the default risk
distance DD;; by using the standard cumulative normal distribu-
tion function Normal(.) to proxy the enterprise default
probability, as shown in formula (3):

EDP,, = Normal(—DDi’t) 3)

The calculation process is shown in the Table of Definitions in
the Appendix.

Sample. We used the data of Chinese listed companies from 2001
to 2021 to test these hypotheses." The dataset for blockchain
technology in Chinese listed companies initially included
42,552 samples. We removed 15,119 observations with missing
data. Excluded were 2,117 financial companies and firms classi-
fied as ST or PT. Additionally, we deleted 2,749 samples with
missing values. Table 2 demonstrates the sample selection. We
extract the blockchain technology information from the MD&A
in firms” annual reports (China Research Data Services Platform),
and other variables extracted from the China Stock Market &
Accounting Research Database (CSMAR). To control for
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heteroscedasticity, we clustered the data at the company level.
The company-level data is winsorized at 1%.

Control variables. The hypothesis states whether companies use
blockchain technology to improve data processing efficiency or
not, and the model is constructed as follows:

Following Zeitun and Tian (2007), other factors potentially
affecting corporate default risk were controlled for. We control at
corporate level variables, including firm size (Size), leverage ratio
(Lev), net operating cash flow (Cash), financial performance
(ROA), income growth (Growth), ownership (SOE), net fixed
assets (Fixed), history (Firmage), whether CEO or board of
director are the same person (Dual), and the share ratio of the
largest shareholders (Hold1l). We also controlled for the fixed
effect of industry and year using dummy variables. See Table 1 for
the variable definitions. The total number of samples was 42,552,
and the omitted variables were deleted, resulting in 22,567
samples.

Table 1 Variable definition.
Variables Name Calculation
Dependent variable  EDP In our paper, the model proposed by Bharath and Shumway (2008) is used to estimate the probability of default
(EDP) as a proxy variable forZ default risk. We take the following steps to calculate the default risk:
DDi't = ovieX o/ Tit (1)
Among them, DD represents the default distance; Equityit represents the total market value of the company, which
is the product of the total number of shares issued and the market price at the end of the year; Debt;; is the face
value of the company’s debts, which is the sum of one-half of the company’s short-term liabilities at the end of the
year and long-term liabilities at the end of the year; r;1 is the annual rate of return of the company with a lag of one
year, obtained from the company's monthly stock rate of return in the previous year; Tit is set as 1 year in the
formula; oyt is the estimated amount of volatility of the company’s assets, calculated by og;t. og;t is the volatility of
stock returns, which is obtained by taking the standard deviation of the company’s monthly return data in the
previous year. oy;; is calculated as follows:
Equity; Debt;;
Ovit = Fquy, 7 bebt; X Ofit T Eqay, 7 pepry; X (0-05 4 0.25x o) (2)
On the basis of formula (1) and formula (2), we can calculate the default risk distance DDy, and then use the
standard cumulative normal distribution function Normal(.) to calculate the enterprise default probability, as shown
in formula (3):
EDP;+ = Normal(—DD;p (3)
Independent Blockchain  Whether the enterprise adopts blockchain technology, if yes, take 1, otherwise take O.
variable
Control variables Size The natural logarithm of the total assets at the end of the year.
Growth Operating Income Growth Rate.
Lev Total liabilities at the end of the year divided by total assets.
Cash The ratio of (monetary funds + cash equivalents) / total assets.
Roa Ratio of net profit to total assets.
Fixed The ratio of net fixed assets at the end of the year to the total assets of the year.
Dual Separation of the rights.
Firmage Take the natural logarithm of the age of the company.
Hold1 The ownership of the largest shareholder.
Soe Whether the firm is a stated-owned enterprise, 1 for SOE and O for others.
Table 2 Sample selecti Descriptive statistics. Table 3 demonstrates the descriptive sta-
able 2 Sample selection. tistics results. The average value of blockchain technology is
. . 0.316, and the standard deviation is 0.465, showing that 31.6% of
Sample selection #Observations | the firms have adopted blockchain technology. The results are
2001-2021 Block Chain Technology in listed Firms 42,552 consistent with prior research (Cioroianu et al., 2021). The
Merge ?”d D?|ete ' ' average value of EDP is 0.0162, and the standard deviation is
Missing variables in blockchain and corporate asno) 0.107. It suggests that the expected probability of default is 1.62%.
default o ) The average value of DT is 0.123, showing that the average debt
?Aflse;r: ng tSaTVT/';::CiﬁI E)c;trir:w pazgenstrol variables to 2517142) level is 12.3%. More specifically, long-term debt accounts for
& porting 5.3%. Corporate short debt is 10.6%. In terms of the control
merge . L.
Final samples 22567 variables, the average value of firm size is 22.19, the average value
of net cash flow is 0.167, the average leverage ratio is 45%, the

ROA is 0.048, the average value of SOE is 0.488, and the average
value of corporate default is 6.4%. The descriptive statistics show
that blockchain technology adoption is an up-trend.

Empirical analysis

Main regression: blockchain’s effect on corporate default risk.
Table 4 reports the regression results of the relationship between
blockchain technology adoption and corporate default risk. The
results show that the coefficient of blockchain technology is 0.004
and significant at the 1% level, indicating that companies that
adopt blockchain technology significantly increase their default
risk than companies without the technology. It is consistent with
the Managerial Opportunism Hypothesis. It indicates that man-
agers have incentives to strategically use blockchain technology to
hype the market. The capital market’s “hype” toward blockchain
adoption is evident.

In control variables, the coefficients of Size and Lev are
significant and positive, indicating that the companies with higher
debt ratios and larger sizes have a higher probability of default
than other firms (Kong et al, 2020). The coefficients of ROA,
Growth, and Hold1 are significant and negative, indicating that
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Table 3 Descriptive statistics.

Variable N Mean SD Min p25 p50 p75 Max
Independent variable

Blockchain 22,567 0.316 0.465 0.000 0.000 0.000 1.000 1.000
Dependent variable

EDP 22,567 0.016 0.107 0.000 0.000 0.000 0.000 0.889
Control variables

Size 22,567 22190 1.259 19.840 21.300 22.020 22.890 26.150
Lev 22,567 0.450 0.195 0.066 0.301 0.451 0.598 0.865
Roa 22,567 0.048 0.039 0.002 0.020 0.039 0.066 0.195
Cash 22,567 0.167 0.113 0.015 0.088 0.138 0.216 0.570
Fixed 22,567 0.237 0.172 0.002 0.102 0.203 0.340 0.730
Growth 22,567 0.002 0.005 —0.005 0.000 0.001 0.003 0.038
Soe 22,567 0.488 0.500 0.000 0.000 0.000 1.000 1.000
Dual 22,567 0.051 0.078 0.000 0.000 0.000 0.092 0.292
Hold1 22,567 0.364 0.152 0.098 0.244 0.345 0.474 0.750
Firmage 22,567 213 0.722 0.693 1.609 2197 2.708 3.219
Other variables

PBTV 22,567 0.001 0.002 0.000 0.000 0.000 0.001 0.008
Default 22,567 0.064 0.221 0.000 0.000 0.000 0.000 1.099
Zscore 20,580 0.501 0.207 —0.036 0.367 0.487 0.623 1104
DT 22,567 0.160 0.137 0.000 0.036 0.139 0.252 0.542
LT 22,567 0.053 0.082 0.000 0.000 0.013 0.073 0.385
ST 22,567 0.106 0.104 0.000 0.014 0.080 0.168 0.433
Efficiency 22,567 0.046 0.059 0.000 0.002 0.029 0.066 0.338
Overinvest 22,567 0.023 0.056 0.000 0.000 0.000 0.014 0.337
Underinvest 22,567 0.023 0.035 0.000 0.000 0.000 0.040 0.148
Change 22,567 0.408 0.491 0.000 0.000 0.000 1.000 1.000
Sell 22,567 0.310 0.463 0.000 0.000 0.000 1.000 1.000
Buy 22,567 0.254 0.435 0.000 0.000 0.000 1.000 1.000
Internal_Control 17,045 0.001 0.034 0.000 0.000 0.000 0.000 1.000

Table 4 Blockchain technology and default rate.

EDP
Q)
Blockchain 0.004™
(2.588)
Size 0.012"™
(12.710)
Lev 0.078™"
(15.430)
Roa —0.156""
(—12.603)
Cash 0.019™
(3.238)
Fixed —0.005
(—0.891)
Growth —0.397""
(—3.222)
Soe 0.004™
2.317)
Dual 0.006
(0.688)
Hold1 -0.014™
(=2.797)
Firmage —0.003™"
(—3.066)
Constant —0.282""
(—14.750)
Year FE YES
Industry FE YES
N 22,567
Adj R? 0.108

5%, and 1% levels, respectively.

The t -values are reported in the parentheses.

*,**, and *** indicate the significance at the 10%,

highly profitable and growth companies obtain more trade credit
than other firms (Chen and Ma, 2018). The coefficient SOE is also
significant and positive, indicating that state-owned enterprises
with higher bargaining power lead to more defaults than other
enterprises.

Mechanism: the effect of managerial self-interest motivation.
Management’s shareholding redistributes shareholder interests,
reducing existing shareholders’ wealth. If the shareholding ratio
exceeds a reasonable limit, it can lead to excessive management
compensation (Brown and Lee, 2010). Additionally, managerial
shareholding may increase the management’s incentive to
manipulate earnings and information (Cheng and Warfield, 2005;
Brockman et al., 2010).

In theoretical analysis, we posit that the management, driven
by self-interest, may utilize blockchain technology to pursue
personal gains. For instance, executives might intentionally
exaggerate the information regarding the effectiveness of
blockchain applications to secure resources or manipulate market
value. Due to information asymmetry, such manipulation of
information is likely to influence market reactions, thereby
achieving an increase in stock prices (Bloomfield, 2002), from
which the management can derive personal benefits.

We proxy managerial ownership as executives’ self-interest.
Management’s shareholding redistributes shareholder interests,
reducing existing shareholders’ wealth. If the shareholding ratio
exceeds a reasonable level, it can lead to excessive management
compensation (Brown and Lee, 2010). Moreover, managerial
shareholding can increase the desire to manipulate earnings and
information (Brockman et al., 2010).

We included several variables to proxy the managerial self-
interest. First, we included Change as the changes in the manage-
ment’s shareholding during the year (Zhang and Kyaw, 2017). If the
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Table 5 Mechanism: managerial self-interest.
EDP
m ) (3)
Change*Blockchain 0.008™
(2.236)
Change —0.008™"
(=3.371)
Sell*Blockchain 0.008™"
(2.956)
Sell —0.005™"
(—2.822)
Buy*Blockchain —0.002
(—-0.528)
Buy 0.000
(0.092)
Blockchain —0.002 0.001 0.004™
(—0.546) (0.572) (2.380)
Size 0.021™ 0.012"" 0.012""
(12.405) (12.665) (12.706)
Lev 0.074™ 0.077"" 0.077""
(9.336) (15.407) (15.420)
Roa —0.121" —0.154"" —0.156""
(—4.482) (—12.407) (—12.549)
Cash —0.001 0.018"™" 0.019™"
(—0.055) (3.161) (3.224)
Fixed 0.003 —0.005 —0.005
(0.303) (—0.973) (—0.897)
Growth —0.540™" —0.396™" —0.397""
(-3.732) (—3.208) (-3.217)
Soe 0.011” 0.004" 0.004™
(2.335) (2.108) (2.289)
Dual 0.051™" 0.006 0.006
(2.933) (0.662) (0.683)
Hold1 —0.015 —0.015™" —0.015™"
(—1.368) (—2.975) (—2.817)
Firmage —0.031™ —0.003™ —0.003™"
(—8.512) (—3.363) (—3.085)
_cons —0.444"" —0.280™" —0.282""
(—12172) (—14.639) (—14.740)
Year FE YES YES YES
Industry FE YES YES YES
N 22,567 22,567 22,567
Adj R? —0.079 0.108 0.108
The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%,
5%, and 1% levels, respectively.

shareholding changed, it was recorded as 1; otherwise, it was
recorded as 0. In order to further investigate the different types of
shareholding changes, we also subdivided the changes in the
management’s shareholdings into the following: the management’s
shareholding reduced (Sell) during the inspection period, in which
case, the management’s shareholding reduction was recorded as 1;
otherwise, it was recorded as 0. If the management’s shareholding
increased (Buy), the increase in the shareholding of the management
during the above inspection period was recorded as 1; otherwise, it
was recorded as 0.

In Column 1 of Table 5, the coefficient of the interaction
Change*Blockchain is 0.008, at a 5% significance level. In
Column 2, the interaction term Sell*Blockchain is 0.008, at the
1% significance level. In Column 3, the results are insignificant in
Buy*Blockchain. The results indicate that managers could obtain
benefits by changing their shareholding, especially in selling
shares for profit, rather than buying.

Previous research only focused on the different ways of self-
interested behavior related to blockchain technology adoption.

Griffins and Shams (2020) found that purchases with Tether
could lead significant increases in the price of Bitcoin. Similar
results are found in Mt.Gox Bitcoin exchange theft (Gandal et al,,
2018). Our research used to buy and sell activities to demonstrate
the managerial self-interested behavior. The results show that
managers are more likely to profit by selling rather than buying
stocks.

Mechanism: the effect of power consolidation. A critical pre-
requisite for the logical analysis is that when executive power is
relatively concentrated, executives are more likely to utilize their
consolidated power to weaken the supervisory role of the board of
directors (Finkelstein and D’aveni, 1994). This allows them to
exaggerate or manipulate the disclosure and application of the
company’s blockchain technology to achieve greater personal
gains. Existing research has found that the dual role of chairman
and CEO is a significant indicator of concentrated executive
power. A CEO who also serves as chairman can use this power to
manipulate board decisions to serve their own interests (Tuggle
et al,, 2010), upwardly adjust the company’s earnings (Davidson
et al, 2004) and ultimately undermine the company’s value
(Castarier and Kavadis, 2013). It arises when a CEO also serves as
board chair, which can limit the board’s ability to discipline and
harm the organization (Duru and Zampelli, 2016; Desai et al,,
2003). When a company’s CEO also serves as chairman of the
board, directors have conflicting goals. According to organiza-
tional theory (Finkelstein and D’aveni, 1994), this duality of the
CEO establishes strong, clear leadership. However, according to
agency theory, duality reduces the effectiveness of board mon-
itoring, thus promoting the consolidation of the CEO’s position.
Therefore, when the chairman also serves as CEO, due to his
relatively concentrated power, it is more likely to strengthen the
self-interested motives of executives, making the negative rela-
tionship between blockchain technology and corporate defaults
more significant.

On the other hand, a good internal control environment helps
to constrain the power of executives, so that the company has a
better information environment (Jin and Myers, 2006), and can
also reduce the information asymmetry between enterprises and
investors, thereby constraining the self-interested behavior of
executives (Hutton et al.,, 2009). On the contrary, if the internal
control environment of the company is poor, it will not be able to
effectively constrain the self-interested behavior of executives,
making executives more likely to take self-interested actions,
making the company more likely to default. Therefore, when the
company’s internal control is poor, the constraints on the power
of executives are weaker, making it more likely that executives
will have a higher risk of default due to self-interested motives.

We used Internal Control and CEO dual responsibility as the
proxy for CEO power consolidation. Internal control was
measured by whether to issue the conclusion of the internal
control evaluation report: if yes, the value was recorded as 0;
otherwise, it was recorded as 1. Dual represents the chairman and
the general manager concurrently in one person. The value is 1 if
it is true, and 0 otherwise.

In Table 6 Column 1, we use CEO duality as a proxy for power
consolidation. We define if CEO is appointed as a member of
the board of directors at the same time, the power of the CEO will
be consolidated. The results show that the coefficient of
the interaction term Dual*Blockchain is 0.009, at the significance
level of 10%. The results indicate that the default risk is higher in
a firm with duality.

Similar results are shown in Table 6, column 2: we find that the
interaction term Internal Control*Blockchain is 0.039, at a
significance level of 1%, while the interaction term Dual*Blockchain
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is 0.009, at a significance level of 10%. The results indicate that the
relationship is more pronounced in firms in which the CEO’s power
consolidation is high.

The results are consistent with the research of Yermack (2017).
This paper shows that CEO power consolidation could exist in
firms with lower costs, greater liquidity, more accurate record-
keeping, and transparency of ownership. Our results demonstrate
that CEO power concentration could distort the transparency of
the power and reduce the accuracy of the record-keeping. The
default risk increases after a firm adopts blockchain technology.

Additional tests
Blockchain real effect: corporate debt financing. We further
explored the real effect of blockchain technology, including debt
financing, earning management, and investment efficiency. In
terms of debt financing, blockchain has an impact on the different
types of debt financing. For long-term debt, companies aim at
long-term growth through blockchain technology, while for
short-term debt, the CEO has a strong incentive to use blockchain
technology to achieve short-term goals.

Table 7 shows that blockchain technology adoption could
increase the debt level in Column 1. The coefficient is 0.003, at the
significance level of 10%. The results show that blockchain

8

Table 6 Mechanism: the effect of the power consolidation. Table 7 Blockchain and corporate debt financing.
EDP EDP DT LT ST
(1) (2) 1) (2) (3)
Dual *Blockchain 0.009" Blockchain 0.003" —-0.002" 0.005™"
(1.812) (1.946) (-2.166) (3.904)
Dual 0.005 Size —0.000 0.011™" —0.012""
(1.208) (-0.682) (22.668) (-19.219)
Internal_Control *Blockchain 0.039™" Lev 0.441"" 0.122™ 031"
(3.188) (88.999) (39.345) (71.648)
Internal_Control —0.033"" Roa —0.374™ —0.088™ —0.287""
(-3.700) (—21.763) (-8.193) (-19.216)
Blockchain 0.001 0.004™ Cash —0.108"™" —0.036™" -0.075""
(0.266) (2.438) (-16.672) (—9.642) (—13.491)
Size 0.021™" 0.012"™ Fixed onz 0.089™" 0.027"
(12173) (10.756) (23.173) (22.012) (6.243)
Lev 0.074™" 0.079™" Growth —0.240" 0.348™" —0.575""
(9.384) (13.107) (-1.687) (3.515) (—4.767)
Roa —0.125™ —0.163"" Soe —0.023"" —0.003™ —0.020™"
(—4.614) (=11.921) (-14.775) (-2.880) (-14.51)
Cash 0.000 0.024™ Dual —0.023" —0.019™" —0.003
(0.038) (3.614) (—2.878) (—3.337) (-0.347)
Fixed 0.003 0.000 Hold1 —0.035"" —0.013"™ —0.022""
(0.370) (0.014) (—7.964) (-3.775) (—5.688)
Growth —0.539"" —0.433" Firmage —0.006™" —0.002"" —0.004™"
(-3.728) (—2.283) (—6.196) (-3.087) (—4.376)
Soe 0.012"” 0.004" _cons 0.093™" —0.249™ 0342
(2.463) (1.793) (6.414) (—24.380) (27.997)
Dual 0.052"" 0.003 Year FE YES YES YES
(2.953) (0.253) Industry FE YES YES YES
Hold1 —-0.014 —0.018"™" N 22,567 22,567 22,567
(=1.253) (—2.882) Adj R? 0.570 0.397 0.417
Firmage -0.032™" —-0.004"" - —— — -
(78.70?*)* (73.189)” 15—:/: tan\ijazlézs\:\Zzgfzgiitl{\‘/:; parentheses. *, **, and indicate the significance at the 10%,
_cons —0.436 —0.282
(-11.978) (—12.602)
mirsfri FE igg :;Eg technology can increase debt financing. In Column 2, the
N 22567 22567 coefficient of blockchain is —0.002, at the significance level of
Adj R? _0.079 0113 5% in the subsample of long-term debt. In contrast, in Column 3,
the coefficient is 0.005, at the significance level of 1% in the
The t -values are reported i_n the parentheses. *, **, and *** indicate the significance at the 10%, subsample Of short—term debt. The results ShOW that blockchain
5%, and 1% levels, respectively. . . . . .
technology adoption could significantly increase debt financing.

And the results are mainly driven by short-term debt financing.

The results are consistent with those of prior research. Chod
and Lyandres (2021) further point out that blockchain technology
provides the capability to secure favorable financing conditions at
lower signaling costs. Chod et al. (2020) also contend that the
decentralized governance facilitated by blockchain technology
mitigates the barriers for new users entering platforms, thereby
alleviating the financing burden on entrepreneurs. In summary,
blockchain technology adoption could help alleviate financial
burdens through debt financing.

Blockchain real effect: investment efficiency. To further explore
the impact of blockchain technology adoption, we investigated
the relationship between blockchain and investment efficiency.
The investment efficiency was measured by Richardson (2006).
The model tries to calculate the optimal level of investment,
where ¢,>0 indicates that the enterprise overinvests (Over-
invest), and &,<0 indicates that the enterprise underinvests
(Underinvest). The absolute value of the sample of ¢;, < 0, is used
to measure the degree of insufficient investment of the enterprise
(Efficiency). In Table 8, the blockchain coefficient is 0.002, at the
significance level of 10%. The results indicate that blockchain
adoption results in low investment efficiency. Moreover, the
coefficients in Columns 2 and 3 are 0.003 and —0.001
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Table 8 Blockchain and investment efficiency. Table 9 Alternative measurement of blockchain adoption.
Efficiency Overinvest Underinvest EDP
m (2) 3) m
Blockchain 0.002" 0.003™ —0.001" PBTV 1.344™
(2.275) (3.522) (-1.693) (2.925)
Size 0.010™ —0.000 0.010™" Size 0.012"™"
(25.473) (—0.974) (41.186) 12.674)
Lev —0.008™" —0.004 —0.004™" Lev 0.078""
(—3.104) (—1.604) (—2.623) (15.445)
Roa 0.078"™ 0.075™" 0.002 Roa —0.156""
(7.337) (7.329) (0.338) (—12.584)
Cash —0.015™" —0.028"" 0.013"" Cash 0.019™"
(—4.521) (-9.479) (6.302) (3.265)
Fixed —0.008™" 0.015™ —0.023"" Fixed —0.005
(—2.726) (5.424) (—15.124) (—0.897)
Growth 0.672" 1.292"" —0.621"" Growth —0.397"
(5.408) (10.090) (-16.727) (—3.218)
Soe —0.005"" —0.005™ 0.001 Soe 0.004™
(-5.321) (—6.308) (1.431) (2.298)
Dual —0.010™" —0.010™" —0.000 Dual 0.007
(=2.272) (—2.196) (-0.073) (0.693)
Hold1 0.003 —0.005™" 0.008™" Hold1 —0.015™"
(0.958) (=2177) (5.149) (—2.807)
Firmage 0.001° 0.006™" —0.004™ Firmage —0.003"
(1.929) (10.246) (—11.884) (=2.973)
_cons —0.160™" 0.027"™ —0.181""" Constant —0.281"
(—20.039) (3.620) (—36.350) (=14.719)
Year FE YES YES YES Year FE YES
Industry FE YES YES YES Industry FE YES
N 22,567 22,567 22,567 N 22,567
Adj R2 0.189 0.191 0.282 Adj R2 0.108
The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%, The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%,
5%, and 1% levels, respectively. 5%, and 1% levels, respectively.

respectively. The results show that low investment efficiency is
mainly driven by overinvestment.

Prior research focused on the blockchain information dis-
closure and its responses. Cheng et al. (2019) found that investors
responded positively to the 8-K disclosure by US-listed
companies involving blockchain vocabulary. Chen et al. (2019)
further analyzed the cumulative differences between US-listed
companies before and after the announcement of blockchain
technology innovation patents. Based on Richardson’s (2006)
model, we found that blockchain technology adoption could
increase corporate default by distorting the investment efficiency.

Robustness tests
To ensure the robustness of our results, we performed the fol-
lowing robustness tests.

Alternative measurement of blockchain adoption. To add
validity to our research, we used alternative variables to measure
blockchain adoption. We extracted the total vocabulary discussed
and analyzed by management and the number of blockchain
words and used the ratio of blockchain vocabulary to the total
vocabulary extracted via management discussion and analysis
(PBTV) to measure blockchain technology. In Table 9, the
coefficient of PBTV is 1.344, at the significance level of 1%. The
results show that blockchain adoption helps to increase the
default probability, and they are consistent with prior results.

Alternative measurement of default risk. We alternative the
measurements of the probability of default by different variables.
Defaults were calculated via the natural logarithm of the number
of corporate defaults (Table 10 column 1) and the dummy

variable for default or not as the dependent variable (Table 10
column 2). The similar results show that after the firms adopt the
blockchain technology, the default increases. The results are
consistent with prior research. Firms can obtain an advantage
from the market by trading with bitcoin. Specifically, the com-
panies can expand their debt financing by announcing their
involvement in the blockchain industry. However, Cioroianu
et al. (2021) only used data from the US market, while our
research was expanded into the Chinese market.

We also proxy for default risk by Zscore. Referring to the
research of Altman (1968), the Z-score model based on the analysis
of Chinese enterprises was used to measure the debt default risk of
enterprises. The model is Zscore = 0.517 — 0.46 x (total liabilities/
total assets) — 0.388 x (working capital/total assets) + 0.932 x (net
profit/average total assets) + 1.158 x (retained  earnings/total
assets). The larger the Zscore value, the stronger the solvency of
the company and the lower the risk of default. The results are
shown in Table 10, column 3. The blockchain coefficient is —0.003,
at the significance level of 10%. The results suggest that companies
use blockchain technology as a tool to mask their default risk. The
results are consistent with prior research, showing that blockchain
technology adoption could increase the default risk of firms.

Firm-fixed effect. In 2008, Satoshi Nakamoto first raised the
“blockchain,” and since then, it has had a huge impact on tech-
nology, innovation, and the financial market. In this subsample of
tests, we set 2008 as a time period and investigated the impact
before and after this time. In Column 1 of Table 11, the block-
chain coefficient is 0.004, at the significance level of 1%. We
found that after the year 2008, firms which adopt blockchain
technology have a higher expected default rate, after controlling
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for the industry and year fixed effect. In Column 2, the coefficient
is 0.005, at the significance level of 1%, after controlling for the
firm-fixed effect and year fixed effect. In contrast, after control-
ling for the firm-fixed effect, the full sample in Column 3 has
insignificant results. The results show that blockchain technology
has had a significant impact since 2008, and managers may use it
to fool investors and obtain benefits for themselves.

Endogeneity. Endogenous issues should be considered. Firm-
level heterogeneous problems and omitted variables could lead to
biased results. To mitigate the endogenous problem, we included
DID and PSM to find the change in corporate default before and
after the adoption of a blockchain. And we also included the
placebo tests. To mitigate the omitted variable problem, the
instrumental variable approach was also employed.

Difference-in-difference. 'We consider blockchain technology
adoption as an exogenous shock. Following Qian et al. (2018) and
Beck et al. (2010), we recognized that we should also include the
dynamic DID. DID is one and more years after the first year of
using blockchain technology. Firstly, the results of DID are shown
in Column 1 of Table 12. The coefficient of DID is 0.003, at the
significance level of 5%. The results indicate that the corporate
default rate increases after blockchain adoption. Secondly, in
Column 2, the results show in dynamic DID procedure. We show
the six periods’ results. The coefficients of pre2 and prel are
insignificant. In contrast, the coefficients of the current period
and postl, post2 and post3 are significant. The results show that
the corporate default risk increases after blockchain technology
adoption. Blockchain technology adoption could be viewed as an

10

Table 10 Alternative measurement of default risk. Table 11 Subsample test.
Firm violation Firm violation Z-score EDP (subsample after 2008) EDP (full
num dum sample)
m 2 3) m (2) 3)
Blockchain 0.022™" 0.042™ —0.003" Blockchain 0.004™" 0.007" 0.003
(5.713) (7.137) (-1.786) (2.739) (1.778) (0.945)
Size —0.010™" —0.013™" 0.024™ Size 0.014™" 0.024™ 0.022""
(—-6.177) (-5.682) (21.950) (12.361) 7n4) (8.980)
Lev 0.079™ 0.098"" —0.565™"" Lev 0.080"" 0.080™" 0.076™"
(6.835) (5.906) (—80.025) (13.651) (7.428) (9.268)
Roa —0.241" —0.150"" 2.632"" Roa —0.182"" —0.147"" —0.125™"
(—5.382) (—2.229) (90.563) (—13.286) (—6.052) (—6.319)
Cash —0.008 —0.040" -0.214™ Cash 0.023™ —0.010 —0.001
(—0.547) (—1.786) (—23.453) (3.486) (—0.940) (—0.078)
Fixed —0.009 —0.020 0.193™ Fixed —0.001 —0.016 —0.001
(—0.835) (-1.322) (30.542) (—0.085) (—0.998) (—0.131)
Growth 0.618" 0.992" —4176"" Growth -0.328" —0.547"" —0.545™""
(1.760) (2.055) (=17.392) (—2.180) (—2952) (—3.757)
Soe —0.027" —0.050™"" 0.006™" Soe 0.004" 0.012 0.012"”
(=7.116) (-8.874) (3133) (1.825) (1.182) (2.021)
Dual —0.062"" —0.096™" 0.039™ Dual —0.001 0.044 0.048"
(—3.361) (—3.458) (3.760) (—0.095) (1.458) (2.420)
Hold1 —0.023" —0.100"" 0.029™" Hold1 —0.016" —0.010 —0.011
(=2.224) (—6.438) (4.975) (—-2.574) (—0.480) (-0.809)
Firmage 0.019™ 0.018™" 0.001 Firmage —0.004™" —0.042" —0.032""
(7.210) (4.544) (0.913) (—3.580) (—=7.591) (—7.382)
_cons 0.222"" 0.412"" 0.017 _cons -0.306"" —0.456™" —0.428""
(7.287) (8.335) (0.800) (—-13.320) (—6.252) (—8.497)
Year FE YES YES YES Industry FE YES NO NO
Industry FE YES YES YES Firm FE NO YES YES
N 22567 22,567 20,580 Year FE YES YES YES
Adj R? 0.037 0.058 0.719 N 18,296 17,821 22,102
Adj R? 0.119 0.175 0.144
The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%,
5%, and 1% levels, respectively. The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%,
5%, and 1% levels, respectively.

event to study that provides a clean setting to investigate
the relationship between adoption and corporate default
(Figs. 1 and 2).

We also included a placebo. The interaction term, DID, was
randomly sampled 500 times to see if the coefficients differed
significantly from the baseline estimation results. The results are
consistent with the previous ones.

Propensity score matching. We conducted the PSM test to mitigate
the firm-level heterogeneous problem. In Table 13, Column 1, the
results show that after the PSM, the blockchain coefficient is
0.004, at the significance level of 5%. The results are consistent
and the coefficient level is much higher than previous results. We
conducted the PSM-DID and the results in Column 2 are con-
sistent with previous research, and the level of significance is
higher. The results show that after blockchain technology adop-
tion, the corporate default risk increases.

Instrumental tests. To mitigate the self-selection bias and omitted
variable problems, we adopted an instrumental variable approach
to solve the problem. Subsequently, Yuan et al. (2021), building
upon the work of Huang et al. (2019), employed postal and tel-
ecommunications data from various cities and the lagged number
of national internet users in conjunction with the number of fixed
telephones per 10,000 people each city in 1984 as instrumental
variables for the current level of digitalization of firms. Block-
chain technology represents a significant component of digital
technology innovation, making the instrumental variables evi-
dently applicable to this study.
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Table 12 DID analysis.
EDP
(1) DID (2) Event study
DID 0.003"
218)
pre3 0.003
(0.478)
pre2 0.007
(1.206)
current 0.005"
(1.698)
postT 0.007™
(2.206)
post2 0.005
(1.489)
post3 0.008™
(2.345)
Size 0.012"" 0.012"™"
(12.709) (17.096)
Lev 0.078"" 0.078™"
(15.416) (16.263)
Roa —-0.156™" -0.156™"
(—12.580) (—7.891)
Cash 0.019™" 0.018™"
(3.221) (2.685)
Fixed —0.005 —0.005
(—0.885) (=0.975)
Growth -0.397" —0.404™"
(=3.221) (—3.046)
Soe 0.004" 0.004"
(2.330) (2.368)
Dual 0.006 0.007
(0.672) (0.751)
Hold1 -0.014™" —0.015""
(=2.774) (—=2.961)
Firmage —0.003™" —0.003"
(—3.301) (=2.222)
_cons —0.281" —0.271"
(—14.748) (=19.033)
Year FE YES YES
Industry FE YES YES
N 22,567 22,567
Adj R? 0.108 0.108
Note: DID is one or more years after the first year of using blockchain technology.
The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%,
5%, and 1% levels, respectively.

Therefore, this paper synthesizes the instrumental variable
research methods of Huang et al. (2019) and Yuan et al. (2021).
We use the cross-term of the number of post offices in the city
where the headquarters was located in 1984 (Post1984) and the
number of national internet users in the previous year as an
instrumental variable. On the one hand, the layout of postal and
telecommunications services would, to some extent, affect the
preliminary layout of the internet infrastructure and thereby
influence local internet usage habits (Huang et al, 2019); a
blockchain, as the latest core innovation technology in the digital
economy realm, with its decentralized distributed network, relies
on internet infrastructure. From this perspective, after controlling
for other variables, the cross-term of the number of post offices in
the city where the company was in 1984 and the national internet
user numbers from the previous year used in this paper can meet
the requirement of instrumental variables well. We use Logit-
baurnum to represent the log (itbaurnum + 1), and itbaurnum
represents the number of users with broadband Internet access in
year t - 1. Log_postoffice is the log (postoffice + 1), and postoffice
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is the number of post offices in prefecture-level cities in 1984.
These variables are directly related to blockchain technology, but it
is not related to corporate default risk. Therefore, they can be
regarded as valid instrumental variables.

In Table 14, in the first stage, the coefficients of L1.logitbaurnum
and Log_postoffice are significantly related to a blockchain, which
means that they are valid IV. And in the second stage, the
blockchain coefficient is 0.073, at the significance level of 5%. The
results are consistent with prior research. The results are consistent
with those of Huang et al. (2019) and Yuan et al. (2021).

Conclusions and policy implications

Discussion. Blockchain technology is a platform for various
financial activities (Xu and Zou, 2021). Thus, it has a high value
in the financial market. However, according to the previous
theoretical analysis, companies do have incentives to gain benefits
by disclosing their blockchain technology adoption, but the cost
of implementing blockchain technology is relatively high (Cheng
et al, 2019; Chen et al, 2019). In this case, companies have
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Table 13 PSM/PSM-DID analysis.
EDP
(1) PSM (2) PSM-DID
Blockchain 0.004"
(2.466)
DID 0.004”
(2.286)
Size 0.013™" 0.013""
(11.332) (11.319)
Lev 0.071™ 0.071™
(12.640) (12.638)
Roa —0.153"" —0.153""
(—10.548) (—10.521)
Cash 0.018™" 0.018™"
(2.777) (2.761)
Fixed —0.009 —0.009
(—-1.482) (-1.474)
Growth -0.323" -0.322"
(—2.302) (—2.300)
Soe 0.004" 0.004"
(2.342) (2.346)
Dual 0.003 0.003
(0.276) (0.254)
Hold1 —0.014™" —0.014™
(—2.348) (-2.332)
Firmage —0.004™ —0.004™"
(—3.162) (—3.388)
_cons —0.297" —0.296""
(—12.830) (-12.812)
Year FE YES YES
Industry FE YES YES
N 17,337 17,337
Adj R2 0.105 0.105
Notes: The treated and control group match ratio is 1:2.
The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%,
5%, and 1% levels, respectively.

incentives to use blockchain technology at a low cost. Strategic
disclosure promotes individual self-interests. Our research is
aligned with previous research (Cioroianu et al., 2021).

Conclusions. This paper investigates whether blockchain tech-
nology adoption could increase or decrease corporate default risk.
Using the expected default risk model to estimate the expected
default risk, the results show that the default risk increases once
the firm adopts blockchain technology, which indicates man-
agerial opportunism behavior. The effect is relevant in firms with
CEO duality and higher power consolidation. The results are
consistent with various robustness checks and endogenous tests.

Our paper sheds light on the “dark side” of blockchain
technology when misused by managers. Previous literature shows
the benefit of blockchain technology to a firm. Due to technology
adoption, the firm also has high value. Managers could use the
technology to mask their weakness, including default. Our paper
provides the practical insights to detect the managerial opportu-
nism behavior after the technology’s adoption.

Policy implications. The government should further strengthen
the orderly guidance of enterprises in implementing blockchain
technology, actively formulate relevant laws and regulations to
strengthen the orderly development of enterprise blockchain
technology innovation, prevent enterprises from using blockchain
technology to mislead investors through information asymmetry,
and thus protect the interests of investors. On the other hand, the
government should actively promote the rational application of

12

Table 14 Instrumental tests.

Blockchain EDP

m (2)
L1.logitbaurnum —0.019"

(-1.938)
Log_postoffice —0.058""

(—4.879)
L1.logitbaurnum*Log_postoffice 0.559™

(2.464)
Blockchain 0.073™

(2.588)

Size —-0.023" 0.014™

(—6.863) (9.540)
Lev —-0.047" 0.083™

(—=1.907) (12.499)
Roa 0.121 —0.168""

(1.169) (—8.734)
Cash 0.054 0.010

(1.504) (1.269)
Fixed 0.050" —-0.014"

(2.081) (-1.983)
Growth 0.491 —0.698™"

(0.632) (—3.683)
Soe —0.079™" 0.009™

(—9.303) (2.931)
Dual —0.006 —0.007

(—-0.132) (-0.597)
Hold1 —-0.135™" —0.009

(—5.488) (—1161)
Firmage —0.095™" 0.002

(—13.421) (0.557)
_cons 1.043™ -0.331""

(12.981) (=9.517)
Year FE YES YES
Industry FE YES YES
N 15,308 15,308
Kleibergen-Paap rk LM statistic 771237
Cragg-Donald Wald F statistic 24108

[25.539]

Adj R? 0.224 0.119
Notes: Logitbaurnum is the log(itbaurnum + 1) and itbaurnum is the number of users with
broadband Internet access in year t-1. Log_postoffice is the log(postoffice + 1), and postoffice is the
number of post offices in prefecture-level cities in 1984.
The t -values are reported in the parentheses. *, **, and *** indicate the significance at the 10%,
5%, and 1% levels, respectively.

blockchain technology in enterprises, formulate a series of man-
agement measures to ensure the reasonable use of blockchain
technology in enterprise business activities and make blockchain
technology better serve the development of the real economy.

As one of the core technologies to promote the transformation
of the digital economy, China has invested heavily in relevant
research in the field of blockchain technology. Whether it is
technological research and development or business model
innovation, China is at the forefront of the world. However, this
study also found that there are some shortcomings in the
application of blockchain technology for enterprises. Since China
and emerging market countries are highly similar in terms of
development stage, economic model, and institutional perfection,
this study will help emerging market countries learn from China’s
blockchain technology and avoid the occurrence of such
phenomena. It has high applicability and reference value for
emerging market countries.

Limitations of the research. First, this paper may have some
shortcomings in measuring the blockchain use by enterprises
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using the text analysis method. In the future, more dimensional
data sources can be considered to measure the application of
blockchain technology more accurately by enterprises, such as
using enterprise blockchain investment and applying machine
learning to judge blockchain applications.

Secondly, since the literature on the theme of blockchain
technology and corporate behavior has only begun to emerge in
recent years, the guiding significance of the theoretical framework
and conclusions formed in this study for future research still
needs to be tested and enriched via subsequent research. In the
future, we can further explore the relevant issues from the
perspective of relevant economic and management theories, such
as digital technology innovation and multi-subject value co-
creation, to expand the theoretical framework of blockchain-
related research.

Finally, the applicability of our research in developed countries
needs to be further explored. The market characteristics of
developed countries may be different from those of China. They
usually have more stringent market and legal norms and stricter
constraints on managers. Therefore, whether and how our research
is applicable to blockchain applications in developed countries still
needs further exploration. Future research can actively explore the
innovations and challenges of blockchain applications in different
countries from an international perspective.

Data availability

The textual information used in this article is from the MD&A
sections of the firms’ annual reports, and the data for the other
variables are from the China Research Data Services Platform.
Due to restrictions in the data use agreement, users are not
allowed to publish or disclose the data in any form. Therefore, the
data used in this article are not suitable for public disclosure.
However, if the author makes a reasonable request and obtains
permission from the data use agreement, the data provider can
provide the data. All data processing codes are provided in the
supplementary materials.
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Note

Despite the potential limitations of including earlier data, it is still valuable. First, it can
better compare earlier and later data to help us understand the changes in the impact
of blockchain technology adoption on business default risk, such as in difference-in-
difference (DID) analysis, which more accurately identifies the causal impact of
blockchain technology by comparing earlier and later data. Second, incorporating
earlier data provides a long-term perspective that allows us to observe the changes
before and after the adoption of blockchain technology. Finally, in the subsample test
in Table 8, we show that our results are still robust when only the subsample test after
2008 is used.

—
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