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Blockchain technology is one of the most critical emerging technologies. Countries are promoting the development of blockchain
technology vigorously. *eoretically, blockchain technology improves the trust between enterprises, reduces information
asymmetry, and promotes efficiency. It should promote corporate performance, but analyzing the actual data of Chinese listed
companies, contrary to expectation, blockchain technology makes corporate performance decline. We found that this is mainly
due to the effect of adverse selection through analysis and empirical tests. *e enterprises that use blockchain technology are not
accompanied by the increase in R&D expenditure, investment expenditure, and patents. *e companies’ abnormal stock return
and stock turnover rate have increased. *e enterprises with worse performance are more likely to use blockchain to the hype.
*ey can gain a short-term stock return. However, in the long run, the market-to-book ratio of government subsidies and the
growth rate of corporate income are declining. Furthermore, the financial constraints are not alleviated as adverse selection only
plays a role in the short term. Besides, the heterogeneity tests find that from the prospects of internal governance environment, the
higher proportion of the largest shareholder, the better earning quality of the company.*e enterprises with state-owned property
rights have lower motivations of using blockchain to make an adverse selection. *e study also found that the external envi-
ronment prospects of enterprises with a lower degree of marketization and law environment are more likely to use the blockchain.

1. Introduction

*e Internet has changed our society and life significantly;
however, digital transformation has not stopped. Although
the Internet has realized the data interconnection, the data
reliability cannot be guaranteed. *e blockchain is a new
technology, it can improve trust between companies and
reduce information asymmetry using distributed book-
keeping techniques, which can improve efficiency and re-
duce costs [1]. China emphasizes using blockchain as a
significant national development strategy, takes the block-
chain as a significant breakthrough in independent inno-
vation of core technologies, and speeds up technological and
industrial innovation. Many cities also introduce relevant
policies to promote blockchain development, which has
given birth to some advanced blockchain enterprises and

applications. *e development of blockchain can greatly
promote the efficiency of human activities.

Satoshi Nakamoto first proposed the concept of block-
chain in 2008. He invented Bitcoin [2], while different types of
research on the blockchain began in 2015. At the same time,
the focus of scholars shifted from Bitcoin to the underlying
blockchain technology gradually. It explored how to use
blockchain technology in the field of production and social
operations. Blockchain is defined as a digital, decentralized,
and distributed ledger in which transaction records are added
in chronological order, aiming at creating a permanent and
tamper-resistant record [3]. *e blockchain has the charac-
teristics of the decentralized structure, encryption system, and
consistency mechanism. All participants in the blockchain
can get the same data in the peer-to-peer network [4]. *e
data cannot be changed easily, and falsification will cause
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subsequent changes in all following items [5]. *e blockchain
achieves distributed consensus employing workload proof or
equity proof [6]. Blockchain encodes events as blocks
according to encryption rules and arranges them chrono-
logically using consensus mechanisms to ensure integrity and
consistency [7]. Blockchain includes the public chain and
alliance chain, and any Internet user can access the private
chain, the data of the public chain. Only a limited number of
authorized participants can access the data in the alliance
chain and private chain. *erefore, the alliance chain is more
widely used in the business environment [8]. *e smart
contract is an essential application of blockchain. It can
automatically implement the contract by writing the contract
terms into the code in advance, avoiding default or dispute,
and promoting trust between enterprises and strangers.

Previous research studies on blockchain mainly focus on
how the blockchain is applied in various industries. Scholars
have studied the use of blockchain in areas of supply chain
management, accounting, auditing, medicine, finance,
construction engineering, tourism, and others, and block-
chain can be used to achieve breakthrough development in
these industries [9–14]. *e blockchain can increase the
flexibility and resilience of supply chains, increase trans-
parency and sustainability, improve information sharing
among enterprises, and avoid fraud and data tampering
[15–17]. *e main applications of blockchain technology in
enterprises include supply chain tracking [18], intelligent
transportation systems [19], ensuring product safety, smart
contract [20], product traceability [21], digitization [22],
information sharing [23], increasing supply chain flexibility
[24], optimizing accounting bookkeeping methods [25],
improving financial forecasting [26], and sustainable per-
formance [27, 28].

However, there are relatively few empirical studies on
the blockchain, mainly because blockchain is still at the
exploratory stage. *ere are relatively few enterprises
implementing blockchain. A small number of scholars use
the data of the United States, China, and India for empirical
research. Jain and Jain [29] found that companies add
blockchain fields to their names to earn abnormal stock
returns. However, such abnormal stock returns can only last
for 2 months and turn negative after 5 months. Sheel and
Nath [30] used survey data of Indian enterprises and found
that blockchain can improve the adaptability, consistency,
and agility of supply chain, generate trust among enterprises,
and improve corporate performance. Hoxha and Sadiku [31]
examined the willingness to use blockchain technology in
real estate trading systems based on questionnaire data in
Kosovo. *ey found that it was mainly affected by trans-
parency, cost, and transaction security. Pan et al. [32] found
that blockchain can improve the operating efficiency of
enterprises, increase the asset turnover rate, and reduce the
ratio of sales expenses. *e expansion of enterprises’ assets
was an essential driving factor for the implementation of
blockchain technology.

*e existing literature that used theoretical analysis and
model construction methods has found that blockchain can
reduce information asymmetry, friction, and transaction
costs. It improves efficiency and the accuracy of accounting

prediction, has the potential to support value creation, and
realizes sustainable development goals, which should improve
corporate performance [28, 33, 34]. However, we use Chinese
data to test and find that the corporate performance has
decreased after applying blockchain technology. Blockchain
does not work as expected. *erefore, we will study the
negative correlation between blockchain and corporate per-
formance in this paper and deeply investigate the causes. We
find that adverse selection is the leading cause for companies
with lower performance using blockchain as a gimmick. *e
enterprises using blockchain are accompanied by the im-
provement of R&D expenditure, investment expenditure, and
patents. *ese enterprises only use blockchain to attract in-
vestors’ attention, enabling the companies to gain short-term
abnormal stock returns and improve the stock turnover rate.
However, these companies do not give full attention to the
role of blockchain due to the existing problems in enterprise
operations. *e benefits of adverse selection in enterprises are
only temporary. *e market-to-book ratio, government
subsidy, and income growth rate of enterprises are still de-
clining in the long term.*e financial constraint has not been
alleviated, and the performance of companies will continue to
decline. In addition, we use heterogeneity tests and find that
from the perspectives of the internal corporate governance
environment, the lower proportion of largest shareholder, the
more inferior quality of earning quality, and enterprises with
non-state-owned property right are more inclined to use
blockchain for adverse selection, and from the perspectives of
the external microenvironment, the weaker the degree of
marketization and law environment in the enterprises’ areas,
the higher the degree of adverse selection by blockchain.

*e innovations of this paper are as follows: firstly, pre-
vious research studies mainly use case analysis, theoretical
analysis, model construction, and other methods to study the
application prospects, strategies, and advantages of block-
chain. However, there are relatively few studies using actual
data, and we use the data of Chinese listed companies to study.
*e advantage of Chinese data is that the Chinese government
has launched policies to develop blockchain technology vig-
orously. Some companies have started to use blockchain
technology gradually. *ere are sufficient data for empirical
tests, helping to explore the conditions and problems of
blockchain used in the virtual environment. Secondly, pre-
vious research mainly explored the advantages of blockchain
applications from reducing information asymmetry and im-
proving the level of trust. *ey did not consider whether the
blockchain can achieve the expected goal. At the same time,
the related problems in the practical application are not clear.
We find that there is a negative correlation between block-
chain and corporate performance. It is mainly caused by
adverse selection, and we explore how to promote the
blockchain to play a better effect from the prospects of cor-
porate governance, earning quality, property rights, the degree
of marketization, and the law environment in the region.

In this paper, China is chosen as the research object due
to the following reasons. Firstly, as the country with rela-
tively rapid economic development globally, China has the
support of 5G, cloud platform, and other infrastructures,
capable of using blockchain technology on a large scale.
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Secondly, the Chinese government encourages enterprises
and governments to use blockchain technology strongly.
*ere are many companies using blockchain, so we can use
the empirical research method to test with large samples.
*irdly, there are many cities in China, where each city has a
different level of the economic and legal environment and
different local government policies, which is conducive to
the heterogeneity tests in this paper.

*e structure of this paper is as followed: the second part
discusses the institutional background and development
practices of blockchain; the third part is research hypotheses;
the fourth part is data and model; the fifth part is empirical
results, and the sixth part is conclusions and discussions.

2. Institutional Background and Development
Practices of Blockchain

In China, blockchain has become an important strategy for
national development. In December 2016, the “13th Five-
Year Plan for National Informatization” firstly incorporated
blockchain into national development plans. Many prov-
inces and cities have issued documents to include the
blockchain in development plans and have proposed policy
supports for the blockchain.*e president of China takes the
blockchain and artificial intelligence as representatives of the
new information technologies. Many financial institutions
carry out blockchain business. For example, China Mer-
chants Bank carries out blockchain cross-border direct
settlement business, and Postal Savings Bank of China
carries out blockchain letters of credit services and asset
custody services. By using the distributed shared ledger and
consensus mechanism of blockchain, the transaction in-
formation and process events can be shared by many parties
on time, and the process of repeated credit checking can be
avoided. *e bank can drive the transaction process through
the blockchain smart contract and realize the cross-insti-
tutional trust flow. *e Bank of China cooperates with
Tencent Financial Technology Group deeply in cloud
computing, big data, blockchain, and artificial intelligence.
*ey have developed digital wallets, trade finance, house
leasing, public welfare, cross-border payments, digital bills,
and other application scenarios. *e China Zheshang Bank
uses blockchain to develop accounts receivable platform,
and the Shenzhen Stock Exchange uses blockchain to realize
the information sharing between intermediary organizations
in the regional stock market. In government affairs, Foshan
City in Guangdong Province has applied blockchain tech-
nology to government services to speed up government
affairs.

*e Central Bank has issued digital currency, and Beijing
has issued blockchain electronic invoices, parking tickets,
and admission tickets, and Xiongan has set up a blockchain
platform for government construction funds. In addition,
there are many practical applications of blockchain in tax
management, supply chain finance, the Internet of things,
and so on. *e technology of blockchain has a broad future
with 5G, artificial intelligence, and the Internet of things.
Many enterprises such as Baidu, Alibaba, Tencent, JD.com,
Huawei, and others have started to develop blockchain

applications, for example, Alibaba, which ranked fourth in
Forbes’s global blockchain in 2019. Its blockchain can realize
cross-link data connection, distributed identity, trusted
computing, application platform, and other services. It can
provide other enterprises with finance, industry, govern-
ment, and other comprehensive solutions. *e applications
include product traceability, financial leasing, risk man-
agement, marketing, health care, bills circulation, trusted
data service platform, intellectual property protection, au-
thentication, economic sharing, and other services. Huawei
has also established a blockchain cloud platform to provide
enterprises with blockchain support services such as supply
chain finance, supply chain traceability, digital assets,
crowdfunding, and notarization. Blockchain is also highly
valued globally, and every country has its development and
policy support on blockchain technology. In the financial
field, Nasdaq has announced the launch of the blockchain-
based equity trading platform Nasdaq Linq. It has approved
the use of blockchain technology for stock trading, several
states in America have authorized blockchain technology
legislation, and the platform supports enterprises to issue
“digital” equity to investors through blockchain technology.
Morgan and Citibank apply for an interbank payment patent
based on blockchain that allows banks to deal with cross-
border payments in real-time without delays. *e European
Central Bank explores the blockchain actively and plans to
issue digital money. *e Deutsche Bundesbank and the
Deutsche Börse have announced that they will collaborate to
create a blockchain system for securities settlement. *e
Bank of Korea announces that South Korea’s only stock
exchange will develop a trading platform based on the
blockchain. *e Royal Bank of Canada begins to deploy a
blockchain cross-border payment system. Australia Post
applies blockchain technology to personal identification.
Dubai establishes a global blockchain committee. On the
corporate application level, IBM is one of the largest block-
chain service providers, providing customers with solutions in
the food industry, cross-border payments, finance, global
trade, identity protection, etc. For example, Kroger uses IBM
blockchain technology to achieve food traceability from farm
to table.

*e world’s largest shipping company Maersk cooper-
ates with IBM to create TradeLens, a blockchain global
supply chain transportation system platform that can in-
tegrate parties to support information sharing and trans-
parency and promote innovation. *is platform has
recorded more than 1.54 billion shipping events so far,
including ship arrival times, container interfaces, customs
release, commercial invoices, and bills of lading. Nuarca uses
the blockchain to change the status of proxy voting com-
pletely. It retains OBO anonymity and can also ensure the
transparency and auditability of the voting process. Buterin
establishes the platform of Ethereal Square blockchain,
constructs the framework of smart contracts, and applies the
smart contract to blockchain for the first time. Ubiquity
provides a platform for financial institutions and mortgage
companies to use the real estate blockchain to record and
track the transfer of land property right, title deeds, and
liens, helping to ensure that documents are accurate and
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verifiable, and improve the transparency of transactions as
well as reduce costs at the same time. Visa and DocuSign use
blockchain technology to simplify car leasing. Customers
select the car they want to rent, record it on the public ledger
of blockchain, sign the lease agreement and insurance policy
on the driver’s seat, and update the blockchain information
synchronously. Mitsui O.S.K., NYK, and other twelve
steamboat Japanese companies have also formed a trade data
sharing platform based on blockchain technology.

3. Research Hypothesis

We consider positive and negative conclusions on the effect
of blockchain technology implementation on enterprise
performance.

Firstly, the implementation of blockchain can improve
the efficiency of enterprise operation. Blockchain can in-
crease trust between enterprises, promote adaptability,
agility, consistency, and performance of the supply chain
[35]. Blockchain can also increase process efficiency in the
implementation. It can reduce the number of staff pro-
cessing operations, reduce the average time of order pro-
cessing in the system, reduce the workload so that orders can
be traceable, and improve the visibility of orders among
various supply chain participants [1]. *e blockchain uses a
distributed system to record and trace transactions where
each participant can access the information, view logistics,
prices, dates, locations, qualities, certifications, customs
documents, bills of lading, and other types of real-time data
[36]. It can realize the real-time tracking of goods and
transactions, promote the coordination and planning of
materials and information, and avoid the efficiency loss
caused by repeated operations. *e transaction data on the
blockchain can be traced permanently, which can reduce the
time and cost of dispute settlement. In addition, blockchain
technology reduces manual input data, reduces human error
and manipulation, and reduces uncertainty and potential
losses caused by grey-market transactions.

Secondly, the implementation of blockchain can reduce
transaction costs and governance costs. According to the
transaction cost theory, to maintain the relationship with
the stakeholders, enterprises need to spend many gover-
nance costs. In traditional transactions, the parties need to
make much investment to build trust and maintain the
stability of long-term relationships and reduce opportu-
nistic behavior. However, this trust can be easily broken by
the more powerful trader. At the same time, blockchain can
use technology to build trust and reduce transaction costs
[37] and limit the impact of opportunistic behavior and
environmental and behavioral uncertainty. *e use of
blockchain makes the transaction process transparent and
verifiable and allows transactions to be recorded perma-
nently without tampering, allowing improper records or
behaviors to be traced. Simultaneously, all individuals in
the blockchain can see the misconduct behavior, which can
reduce individual opportunism, conduct collective super-
vision, and prevent theft, fraud, and manipulation. In
addition, the smart contract can set parameters directly in
the system and enforce them to avoid the default behavior

[38, 39]. Reducing transaction cost can make enterprises
reduce the governance input, have more energy to invest in
value-added activities, and improve enterprise
performance.

Finally, blockchain can improve the quality of ac-
counting information and business data, and data quality is
an important factor affecting the profits of enterprises
[40, 41]. Blockchain can reduce the cost of collecting and
validating data for enterprises, reducing the cost of collecting
reputation information of supply chain partners, reducing
the cost of signing agreements and subsequent tracking.
Simultaneously, the smart contract can track the actions and
performance of contract partners and can be terminated
automatically in case of default. In addition, blockchain does
not need to establish trust through long-term cooperation,
so enterprises can find more trading partners to establish
short-term dynamic relations [37]. According to the in-
formation asymmetry theory, to collect information and
verify the reliability of the information, enterprises need to
spend many costs. At the same time, blockchain can manage
information data, guarantee authenticity through technical
means, reduce information management costs, and improve
enterprise performance. In conclusion, we propose Hy-
pothesis 1A.

Hypothesis 1A: *e use of blockchain can improve
enterprise performance.

Some scholars have pointed out the threats and disad-
vantages of blockchain technology. For example, blockchain
may endanger data privacy. *e core enterprises in supply
chains or industry chains may require other enterprises to
provide complete and transparent data and use that data to
monitor as a form of power and domination [7]. Although
blockchain can realize the separation of powers, the pro-
motion, and development of the blockchain is currently led
by monopolistic parties, such as venture capitalists, global
accounting firms, banks, and governments, they are more or
more exclusive in blockchain development, widening the
technological divide, increasing automation and layering,
increasing the sovereignty of blockchain technologies, and
sharing only limited data with specific enterprises, causing
adverse effects on weak firms [42]. *e use of blockchain
may also be resistant by traditional intermediaries. *e
interface may not be very user-friendly during initial use,
operational efficiency may be affected, and the blockchain
cannot guarantee that the stored information is true and
reliable; the information input from the source is wrong.*e
information flow in the process will also be wrong [4].
Furthermore, as a typical blockchain application, smart
contracts require that all situations be considered and
written into the code in advance. Contract terms cannot be
modified, this will cause the loss of flexibility, and it may be
difficult to adapt to dynamic market and supply chain en-
vironment and may conflict with existing legal frameworks
[43]. In order to avoid the block chain bifurcation, it may
need higher transaction cost, the realization of consensus
mechanism will reduce the transaction confirmation speed,
each node needs to store more redundant data, and exe-
cuting common code and maintaining a common state will
consume more resources for computing [44, 45].
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In summary, we believe that the application of block-
chain technology may impair enterprise performance in the
following aspects. Firstly, the application of blockchain
requires more upfront research and investment, such as
building a blockchain technology platform and building
systems among trading partners. *ese investments may not
be profitable in the short term and require a lot of technical
people to maintain, so that the enterprises gain less than the
cost, resulting in a loss of enterprise profits [41, 42]. Sec-
ondly, because China’s blockchain is at the primary and
exploratory stage, most of the enterprises make use of the
consortium blockchain, and the strengths of supply chain
enterprises are unbalanced. Companies may not be possible
to abandon the traditional transaction approach completely,
they may form a pattern that the traditional transaction and
blockchain transaction coexist, and the operators are not
skilled. *e function of blockchain may not be brought into
full play, resulting in the decrease of efficiency and the
decline of enterprise performance. *irdly, the blockchain
requires all participants to share transaction information.
However, not all enterprises are willing to participate in the
sharing activities, even if the blockchain can bring them a
small increase in efficiency. *e more participants, the more
valuable the blockchain technology is, if the trading network
is simple and small-scale, the blockchain will not play the
scale effect, and blockchain has a high level of technical
uncertainty at the early stages of development [37]. Fourthly,
Chinese blockchain is generally set up by strong enterprises
and invites other enterprises to participate in, monopoly and
hierarchical systems may emerge gradually, and this may
lead to enterprises unwilling to share data so that they can
avoid the risk of data leakage, resulting in supply chain data
isolation. Fifthly, there may be a problem of adverse se-
lection in blockchain, some companies with poor man-
agement and weak governance are trying to attract more
investors to buy their stocks and more customers to buy
their products, and blockchain may be hyped as a concept.
However, these companies have not invested and managed
the blockchain, operation and governance problems have
not been solved, and corporate performance will decline
further. *erefore, we propose Hypothesis 1B.

Hypothesis 1B: *e use of blockchain reduces enterprise
performance.

4. Data and Model

In this section, we discuss the data and model in the context
of relevant terminologies in detail.

4.1. Variable Definitions. We use corporate performance as
the explanatory variable, measured by the rate of return on
total assets (ROA). Moreover, we use the blockchain dummy
variable and time dummy variable as explanatory variables.
*e blockchain dummy variable is whether the company
uses blockchain technology in the sample period. We search
the annual report text of listed companies. If the

“blockchain” field appears during the whole sample period,
the variable takes 1; otherwise, it takes 0. A time dummy
variable is a dummy variable that we take 1 during the year
after adopting blockchain technology, otherwise 0.

Following the works of the literature on corporate
performance, we control the following firm characteristics in
our analysis. Table 1 also lists the definition of variables:

(i) Size. We use the natural logarithm of the total
assets at the end of the year to measure.

(ii) State. State-owned enterprises take 1, and non-
state-owned enterprises take 0.

(iii) Lev. We use total liabilities divided by total assets
to measure.

(iv) Largest. We use the proportion of shares held by
the largest shareholder to measure.

(v) Firmage. We use the natural logarithm of the
company’s age after established to measure.

(vi) Growth. We use the growth rate of sales to
measure.

(vii) MS. We use the proportion of corporate income in
the industry to measure.

(viii) Year. It is an annual dummy variable. *e variable
definition table is shown in Table 1.

4.2. Data Sources. *e data of this paper are from Chinese
A-share listed companies in 2012∼2019. *e financial and
governance data are from China Stock Market and Ac-
counting Research Database (CSMAR). Following previous
works of the literature, we deal with the data as follows: (1)
delete the data of enterprises in the financial industry; (2)
delete the samples of ST enterprises; (3) delete the missing
values in the main regressions, and winsorize all variables at
the 1st and 99th percentile to reduce the bias of outliers to
the results.

4.3. Research Model. We take the DID+PSM model in this
paper because different companies’ years of implementing
blockchain are not the same.We take the general DIDmodel
following Beck et al. [46]. Suppose the company has
implemented blockchain technology from 2012 to 2019. In
that case, we take the Treat 1, otherwise 0, and we define the
Time dummy variable. We take 1 during the period after the
company using blockchain technology and 0 before the
period.*e year is a dummy variable, and ui is the individual
effect. When Treat×Time is positive, it shows that the use of
blockchain technology can improve corporate performance.
At the same time, PSM1:1 matching is carried out year by
year according to whether enterprises use blockchain
technology. We select the treatment group and control
group and then expand into panel data.

In order to test hypothesis1, we set formula (1). If a1 is
significantly positive, then Hypothesis 1A is true. If a1 is
significantly negative, then hypothesis 1B is true:
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ROAit � a0 + a1Treati × Timeit + Controlsit

+ ui + Yeart + εit.
(1)

5. Empirical Results

In this section, we provide details about the results in
graphical and tabular forms.

5.1. Descriptive Statistics. In this paper, we conduct balance
tests on the PSM matching effect year by year. We find that
there are significant differences between the treatment and
control groups before matching, but no significant differences
after matching. Taking 2016 as an example, which is an im-
portant node of Chinese blockchain policy, the results of
Table 2 show that PSMmatching can reduce the differences of
variables between the treatment group and control group
significantly. We can see this matching effect visually in
Figure 1. We also make descriptive statistics on the sample of
blockchain by year and by industry, the results are shown in
Table 3 and Table 4, we can see that six listed companies began
to use blockchain since 2015, after China issued the “13th Five-
Year National Informatization Plan” in December 2016 and
promoted blockchain development policy vigorously, more
andmore companies began to use blockchain technology, and
there are already 510 listed companies using blockchain in
2019. At the same time, the industry of information tech-
nology has the largest proportion of companies developing
and using blockchain, followed by industries of finance,
leasing, and business services. In contrast, the manufacturing
industry has the largest number of companies using block-
chain, but the percentage in the industry is still slightly low.
*e result of the PSM matching balance test in 2016 is shown
in Table 2.*e effect of PSMbefore and aftermatching in 2016
is shown in Figure 1. We make PSM matching balance tests
using the samples from the year 2012 to 2019 separately and
list the results of 2016 as an example because this year is the
beginning year that China starts to introduce policies to
develop blockchain. We compare the variables before and
after matching. *e results show that after matching, the
differences between the treatment and control groups have
decreased significantly.

*e table presents the number of listed companies using
blockchain in China over 2012–2019.*is paper presents the
conditions of companies using blockchain in various in-
dustries in the year 2019. It lists the number of companies
using blockchain in each industry, the overall number of
companies in each industry, and the proportion.

Table 5 shows the descriptive statistics of the PSM-
matched sample. *e average return on total assets (ROA) is
3%, and part of the companies’ ROA is negative.*e average
proportion of the companies using blockchain is 18%.
Specifically, the treatment group has 2,698 samples. *e
control group has 12070 samples, mainly because we carry
on PSM1:1 matching year by year and then expand to the
panel data. *ere are big differences between the sample
number of the treatment group and control group.

*is table shows the descriptive statistics of samples in
Chinese listed companies from a period in 2012–2019 after
PSM matching. It includes mean value, standard deviation,
minimum value, median value, and maximum value, the
ROA is the net profit/total assets. Treat is a dummy variable
whether the company uses blockchain technology during the
sample period. Size is the natural log of the total assets at the
end of the year. State is a dummy variable whether the
company is a state-owned company. Lev is total liabilities/
total assets. Largest is the percent of shares held by the largest
shareholder. Firmage is the natural logarithm of the com-
pany’s age after established. Growth is the growth rate of
revenue, and MS is the proportion of corporate income in
the industry.

5.2. 3e Impact of Blockchain on Corporate Performance.
Table 6 shows the effect of blockchain on corporate per-
formance. We use full sample and PSM matching sample to
test separately and take the DID method. *e explained
variable is corporate performance, which ROA measures.
*e explanatory variable is the cross-multiplication term of
Treat and Time. We also control the individual effect and
time effect of the companies.

Regressions (1)–(3) are results of full sample tests,
regressions (1)-(2) adopt different control variables, re-
spectively, and the conclusions are the same. It can be seen
that the corporate performance decreases after adopting

Table 1: Variable definition table.

Explained variable Corporate performance ROA Net profit/total assets

Explanatory
variables

Blockchain dummy variable Treat If the company uses the blockchain technology during the sample period,
we take 1, otherwise 0

Time dummy variable Time *e year after the company adopts the blockchain technology is 1,
otherwise 0

Control variables

*e company size Size *e natural logarithm of the total assets at the end of the year
State-owned property right State State-owned enterprises take 1, and non-state-owned enterprises take 0

Capital structure Lev Total liabilities/total assets
*e proportion of the largest

shareholder Largest Number of shares held by the most significant shareholder/total number
of shares

Firm age Firmage *e natural logarithm of the company’s age after established
Income growth rate Growth *e growth rate of revenue

Market share MS *e proportion of corporate income in the industry
Year dummy variable Year Annual dummy variable
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Table 3: Annual statistics of companies using blockchain technology.

2012 2013 2014 2015 2016 2017 2018 2019
0 0 0 6 46 186 308 510

Table 2: Result of the PSM matching balance test in 2016.

Treatment group Control group Standard deviation
(%)

Standard deviation
reduction (%) T statistic P> t

Size Before match 22.348 22.291 4.3 45.4 0.770 0.439
After match 22.348 22.378 2.4 0.320 0.748

State Before match 0.306 0.363 11.9 61.5 2.110∗ 0.035
After match 0.306 0.328 4.6 0.630 0.527

Lev Before match 0.394 0.432 18.4 86.2 3.230∗∗∗ 0.001
After match 0.394 0.399 2.5 0.350 0.726

Largest Before match 0.315 0.336 14.6 82 2.610∗∗∗ 0.009
After match 0.315 0.311 2.6 0.370 0.714

Firmage Before match 2.923 2.957 12.6 49.1 2.290∗∗ 0.022
After match 2.923 2.905 6.4 0.840 0.403

Growth Before match 0.372 0.240 18.7 68.2 3.670∗∗∗ 0.000
After match 0.372 0.330 5.9 0.750 0.455

MS Before match 0.007 0.006 4.4 3.3 0.760 0.449
After match 0.007 0.008 4.5 0.550 0.579
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Figure 1: *e effect of PSM before and after matching in 2016. (a) Before matching. (b) After matching.

Table 4: Industry statistics of companies using blockchain technology.

*e name of the industry Number Total number
in the industry Percent *e name of the industry Number Total number

in the industry
Percent
(%)

Agriculture, forestry, animal
husbandry, and fishery 4 42 9.52 Real estate 13 134 9.70

Mining 3 77 3.90 Leasing and business
services 20 57 35.09

Manufacturing 162 2443 6.63 Scientific research and
technical services 8 58 13.79

Production and supply of
electricity, heat, gas, and water 9 114 7.89 Water, environmental and

public utility management 1 57 1.75
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Table 6: *e effect of blockchain on corporate performance.

(1) (2) (3) (4) (5) (6)
All the samples PSM

Treat×Time −0.017∗∗∗ −0.015∗∗∗ −0.017∗∗∗ −0.014∗∗∗
(0.000) (0.001) (0.001) (0.002)

Treat×Year 2011 −0.003 −0.003
(0.328) (0.465)

Treat×Year 2012 −0.003 −0.002
(0.368) (0.648)

Treat×Year 2013 0.001 0.002
(0.879) (0.642)

Treat×Year 2014 −0.002 0.000
(0.669) (0.977)

Treat×Year 2015 −0.001 0.001
(0.896) (0.827)

Treat×Year 2016 −0.012∗∗∗ −0.011∗∗
(0.009) (0.015)

Treat×Year 2017 −0.009∗∗ −0.009∗
(0.046) (0.051)

Treat×Year 2018 −0.017∗∗∗ −0.014∗∗
(0.006) (0.032)

Treat×Year 2019 −0.006 −0.005
(0.195) (0.368)

Size 0.018∗∗∗ 0.015∗∗∗ 0.018∗∗∗ 0.015∗∗∗
(0.000) (0.000) (0.000) (0.000)

State −0.006 −0.008 −0.005 −0.008
(0.269) (0.103) (0.450) (0.194)

Lev −0.202∗∗∗ −0.180∗∗∗ −0.202∗∗∗ −0.178∗∗∗
(0.000) (0.000) (0.000) (0.000)

Largest 0.041∗∗∗ 0.040∗∗∗ 0.051∗∗∗ 0.045∗∗∗
(0.000) (0.000) (0.000) (0.000)

Table 5: Descriptive statistics after PSM matching.

Variables Mean Sd Min Median Max
ROA 0.03 0.07 −0.36 0.03 0.21
Treat 0.18 0.39 0.00 0.00 1.00
Size 22.19 1.35 18.99 22.03 26.94
State 0.36 0.48 0.00 0.00 1.00
Lev 0.43 0.22 0.05 0.42 1.18
Largest 0.34 0.15 0.09 0.31 0.75
Firmage 2.92 0.29 1.95 2.94 3.56
Growth 0.20 0.57 −0.67 0.10 4.07
MS 0.01 0.02 0.00 0.00 0.13
N 14768

Table 4: Continued.

*e name of the industry Number Total number
in the industry Percent *e name of the industry Number Total number

in the industry
Percent
(%)

Construction 10 94 10.64 Residential services,
repairs, and other services 0 1 0.00

Wholesale and retail 29 175 16.57 Education 2 8 25.00
Transportation, warehousing, and
postal services 26 111 23.42 Health and social work 2 12 16.67

Accommodation and catering 1 11 9.09 Culture, sports, and
entertainment 13 59 22.03

Information transmission,
software, and information
technology services

160 303 52.81 Comprehensive 2 21 9.52

Finance 45 112 40.18
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blockchain, which is consistent with hypothesis H1b. Re-
gression (3) is a result of the balance trend test. It can be
seen that the negative impact of blockchain on corporate
performance starts from 2016, while blockchain has no
significant impact on corporate performance before 2016,
which is consistent with the time cutoff point that China
begins to develop blockchain technology vigorously since
2016. Blockchain needs a lot of investment and research
costs, which may lead to falling profits. *e employees may
not be familiar with the operation process. *ere may not
be enough cooperative companies to participate in the
blockchain, which will cause a decrease in corporate profit.
*ere may be other reasons, such as the adverse selection.
*e enterprise with worse performance is more inclined to
use blockchain for hype. At the same time, the defects of
company operation are not solved, resulting in the decline
of performance. We will test and analyze the reasons in
later sections. Regressions (4)–(6) are results of tests using
samples after PSM matching, and the conclusions are
consistent with previous. In addition, we can also see from
the control variables that the larger size, the higher ratio of
the largest shareholder, the better growth rate, the larger
market share of the company is accompanied by better
corporate performance. In contrast, the larger debt ratio is
accompanied by worse corporate performance, consistent
with our cognition.

*is table shows the regression results of the DIDmodel.
*e explained variable is corporate performance, which is
profit divided by total assets. *is sample is listed companies
in the CSMAR database from 2012 to 2019. In regressions
(1)−(3), we use the full sample; in regressions (4)−(6), we use
the sample after PSM matching. We set the year as dummy
variables to cross-multiply with Treat to test the equilibrium
trend in regressions (3) and (6). *e p values in parentheses
are standard errors based on heteroskedasticity-consistent.
*e symbols ∗∗∗, ∗∗, and ∗ indicate statistical significance at
the 1%, 5%, and 10% levels, respectively.

5.3. Alternative Hypothesis: Reverse Causality. So far, we
have shown that blockchain can reduce firm performance.
Alternatively, is it because firms with lower performance use

blockchain as a way of hype in order to attract more in-
vestment? Blockchain is a technology that China promotes
vigorously now. Enterprises using blockchain technology
may receive more state subsidies and have higher market
responses in the stock market. According to this alternative
hypothesis, enterprises with lower performance are more
inclined to adopt blockchain technology. For example, on
December 14, 2017, Longfin went public on the Nasdaq,
bought a smart contract platform “http://www.ziddu.com”
on the next day, and its share price rose more than 2,000% in
two days. In December 2017, Riot Blockchain saw its share
price soar to $40 after it announced a transition to cryp-
tocurrency-related services. According to the information
asymmetry theory, outside investors or traders can only see
whether enterprises adopt blockchain technology but do not
know how to implement blockchain, and blockchain is a new
technology that needs large investment but has a slow effect.
*erefore, companies with average performance may be
reluctant to invest in blockchain technology which may
cause losses, and only companies with certain strengths are
willing to invest in blockchain as industry pioneers, but the
number is rare. In addition, a group of companies treat
blockchain as a gimmick to the hype, but whether block-
chain can play a good effect is not clear, and such companies
may occupy a high proportion, resulting in a reverse se-
lection phenomenon.

We set up the logit model and probit model to test this
hypothesis. *e explained variable is a dummy variable
whether the blockchain technology is used in the current
year. *e explanatory variables are ROA in the current and
one lagged year, respectively. Because companies in China
start to use blockchain in 2016, we set the sample period
from 2016 to 2019. *e results are as shown in Table 7. We
can see from the results that no matter which model is used,
firm performance is negatively related to adopting block-
chain technology. *e enterprises with worse performance
are more inclined to use blockchain technology.

To verify whether the disadvantages and defects of
blockchain result in the decrease of enterprise performance,
or whether the adverse selection leads to the enterprises with
poor performance are more inclined to adopt blockchain
technology? We examine the impact of blockchain

Table 6: Continued.

(1) (2) (3) (4) (5) (6)
All the samples PSM

Firmage 0.004 0.003 0.014 0.015
(0.793) (0.803) (0.399) (0.261)

Growth 0.019∗∗∗ 0.019∗∗∗ 0.019∗∗∗ 0.019∗∗∗
(0.000) (0.000) (0.000) (0.000)

MS 0.294∗∗∗ 0.286∗∗∗ 0.293∗∗∗ 0.269∗∗∗
(0.002) (0.001) (0.004) (0.003)

Constant 0.036∗∗∗ −0.309∗∗∗ −0.217∗∗∗ 0.037∗∗∗ −0.344∗∗∗ −0.245∗∗∗
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Year Control Control Control Control Control Control
Fixed effects Control Control Control Control Control Control
Number 20695 20695 24489 14768 14768 17579
R2 0.025 0.213 0.213 0.028 0.217 0.212
F value 29.369∗∗∗ 82.384∗∗∗ 64.662∗∗∗ 22.968∗∗∗ 63.752∗∗∗ 49.131∗∗∗

Mobile Information Systems 9

http://www.ziddu.com/


implementation on R&D expenditure, investment expen-
diture, and the number of patents. *e results are shown in
Table 8. We use the DID model to test, the explained var-
iables are R&D expenditure divided by the total assets, the

cash paid for fixed assets and intangible assets divided by
total assets, and the natural logarithm of the number of
patents, the explanatory variable is the cross-multiplication
term of Treat and Time, and we use full sample and PSM-

Table 7: Adverse selection test.

(1) (2) (3) (4)
Logit Probit

ROA −2.179∗∗∗ −1.093∗∗∗
(0.000) (0.001)

L.ROA −1.570∗ −0.685∗
(0.052) (0.092)

Size 0.187∗∗∗ 0.171∗∗∗ 0.091∗∗∗ 0.082∗∗∗
(0.001) (0.003) (0.001) (0.003)

State −0.437∗∗∗ −0.453∗∗∗ −0.214∗∗∗ −0.220∗∗∗
(0.003) (0.002) (0.002) (0.002)

Lev −0.815∗∗ −0.615∗ −0.386∗∗ −0.277
(0.023) (0.087) (0.027) (0.105)

Largest −2.032∗∗∗ −2.127∗∗∗ −0.994∗∗∗ −1.042∗∗∗
(0.000) (0.000) (0.000) (0.000)

Firmage −0.425∗ −0.437∗∗ −0.223∗∗ −0.226∗∗
(0.052) (0.045) (0.037) (0.034)

Growth −0.078 −0.153 −0.036 −0.071
(0.429) (0.146) (0.451) (0.163)

MS 5.209 5.236 2.725 2.725
(0.126) (0.122) (0.120) (0.118)

Constant −3.773∗∗∗ −3.453∗∗ −1.978∗∗∗ −1.817∗∗∗
(0.006) (0.012) (0.003) (0.007)

Year Control Control Control Control
Number 10857 10857 10857 10857
R2 0.076 0.074 0.077 0.074
Chi2 value 298.423∗∗∗ 283.482∗∗∗ 322.278∗∗∗ 310.039∗∗∗

Table 8: *e effect of the blockchain implementation on R&D and investment activities.

(1) (2) (3) (4) (5) (6)
Research Invest Patent

Full sample PSM Full sample PSM Full sample PSM

Treat×Time −0.006∗∗∗ −0.005∗∗∗ −0.004∗ −0.005∗∗ −0.116∗∗ −0.097∗
(0.000) (0.000) (0.054) (0.026) (0.029) (0.072)

Size −0.007∗∗∗ −0.007∗∗∗ 0.004∗∗∗ 0.004∗∗∗ 0.005 −0.010
(0.000) (0.000) (0.002) (0.001) (0.812) (0.699)

State −0.001 −0.001 −0.009∗∗ −0.009∗∗ 0.113 0.134
(0.415) (0.649) (0.019) (0.036) (0.199) (0.208)

Lev −0.006∗∗∗ −0.005∗∗ −0.013∗∗∗ −0.012∗∗∗ 0.015 0.028
(0.000) (0.015) (0.001) (0.006) (0.850) (0.763)

Largest 0.003 0.001 0.025∗∗∗ 0.021∗∗ −0.043 −0.079
(0.401) (0.848) (0.001) (0.016) (0.828) (0.735)

Firmage −0.017∗∗∗ −0.018∗∗∗ −0.077∗∗∗ −0.076∗∗∗ −0.425 −0.451
(0.000) (0.000) (0.000) (0.000) (0.198) (0.215)

Growth 0.001∗∗ 0.001∗∗ −0.001 −0.001∗ −0.019 −0.004
(0.011) (0.022) (0.345) (0.079) (0.164) (0.768)

MS 0.058∗∗ 0.056∗ 0.014 −0.042 1.481 1.154
(0.032) (0.061) (0.872) (0.632) (0.232) (0.336)

Constant 0.235∗∗∗ 0.247∗∗∗ 0.196∗∗∗ 0.179∗∗∗ 1.685 2.106
(0.000) (0.000) (0.000) (0.001) (0.141) (0.102)

Year Control Control Control Control Control Control
Fixed effect Control Control Control Control Control Control
Number 20516 14679 20672 14747 20695 14768
R2 0.336 0.341 0.089 0.094 0.008 0.010
F value 157.618∗∗∗ 120.383∗∗∗ 47.951∗∗∗ 37.696∗∗∗ 7.604∗∗∗ 6.677∗∗∗
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matched sample to test separately. Suppose enterprises want
to make full use of blockchain technology for development,
due to the strong specialization of blockchain technology. In
that case, enterprises adopting blockchain should increase
their R&D investment or purchase the existing blockchain
information system, the enterprises’ R&D expenditure, and
investment expenditure, and the number of patents should
increase. However, as we can see from the results of Table 8,
enterprises’ R&D expenditure, investment expenditure, and
the number of patents have decreased after using blockchain
technology, and this also proves the existence of adverse
selection, although several enterprises mention their use of
blockchain technology in the annual reports, but they do not
really carry out research or investment and use the block-
chain only as a way of hype.

Based on the above results, we can conclude as follows:
the negative relationship between blockchain and enterprise
performance is due to adverse selection, the enterprises with
lower performance are more inclined to use blockchain to
the hype, but these enterprises do not increase the R&D
expenditure or investment expenditure to carry out block-
chain activities, and the number of patents does not increase,
at the same time, because the internal management prob-
lems of enterprises do not improve timely, enterprise per-
formance will be lower and lower.

*is table reports the regression results using the logit
and probit models. *e dependent variable is a dummy
variable of whether the company uses blockchain in the
current year. *e independent variable is ROA and ROA
with one lag. *is sample is listed companies in the CSMAR
database from 2016 to 2019 because companies are begin-
ning to use blockchain since 2016. *e p values in paren-
theses are standard errors based on heteroskedasticity-
consistent. *e symbols ∗∗∗, ∗∗, and ∗ indicate statistical
significance at the 1%, 5%, and 10% levels, respectively.

*is table reports the regression results using the DID
model. *e dependent variables are Research, Invest, and
Patent in different regressions. Research is R&D expenditure
divided by the total assets. Invest is the cash paid for fixed
assets and intangible assets divided by total assets. Patent is
the natural logarithm of the number of patents. *e inde-
pendent variable is the cross-multiplication term of Treat
and Time. *is sample is listed companies in the CSMAR
database from 2012 to 2019. We use the full sample and
PSM-matched sample to test in different regressions. *e p

values in parentheses are standard errors based on heter-
oskedasticity-consistent. *e symbols ∗∗∗, ∗∗, and ∗ indicate
statistical significance at the 1%, 5%, and 10% levels,
respectively.

5.4. 3e Economic Consequences of Blockchain Adverse
Selection. In order to investigate why enterprises use
blockchain to the hype, we study the economic conse-
quences of blockchain implementation from the perspec-
tives of the stock market and internal financial condition.

5.4.1. Impact on the Company’s Stock. As one of the tech-
nologies that the Chinese government is developing

vigorously, blockchain has broad prospects in the future.
Investors will also see the blockchain as an investment
opportunity and are willing to invest in companies that
implement blockchain technology. As a result, when the
company’s annual report discloses the information about
blockchain, investors will be more willing to buy stocks of
the company, the company’s abnormal stock returns will be
higher, and the liquidity of the stock will be better.
Emshwiller [47] found that in the development period of the
Internet when companies add “.com” to their names, their
stock prices would rise rapidly but can only last about 10
days. Jain and Jain [29] found that companies changing their
names to include blockchain fields can receive short-term
abnormal stock returns.

*is paper uses the cumulative abnormal return (CAR)
of an annual report released between −3 days and 3 days and
the annual average rate of stock turnover as explained
variables. *e results are shown in Table 9. We find the
values of CAR and stock turnover rate raise when the en-
terprises begin to use blockchain. *ese are also the moti-
vations of enterprises willing to use blockchain to hype.
Because of the asymmetric information between enterprises
and external investors, investors do not know whether
enterprises make full use of blockchain, so investors will give
a higher market reaction to enterprises that disclose the
blockchain plan in their annual reports.*e increase in stock
turnover also shows that the disclosure of blockchain in-
formation can attract many investors to buy the company’s
stocks. At the same time, we also use the M/B index as an
explanatory variable to test, which can reflect the long-term
stock value, and find M/B index declines after the imple-
mentation of blockchain, and it shows that even if block-
chain can attract investors in the short term, investors can
still be able to identify whether enterprises make use of the
blockchain effectively to operational activities in the long
term.

5.4.2. Impact on the Company’s Financial Conditions.
We further examine the impact of blockchain imple-
mentation on corporates’ financial conditions, such as fi-
nancial constraints, government subsidies, and income
growth rate. Firstly, suppose enterprises make full use of
blockchain to build information platform. In that case,
enterprises’ transparency will improve, and the information
asymmetry between firms and stakeholders such as banks,
governments, suppliers, and customers will decrease; the
improvement of information transparency can increase the
availability of corporate loans. Banks are more willing to
lend to firms [48], and corporate financial constraints will be
lowered. Secondly, suppliers and customers will be able to
trace the company’s product information, reducing the cost
of information communication and dispute resolution
[3, 49], suppliers and customers will be more willing to
cooperate with the enterprise, and the enterprise’s income
will increase. *irdly, considering the government’s strong
support for blockchain technology, the enterprise using
blockchain will get more innovation subsidies from the
government. If an adverse selection exists, enterprises with
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lower performance will exaggerate the application of
blockchain in their annual reports to attract other partners’
attention. *e result will be the opposite. Banks, suppliers,
and customers, as the main partners, trade directly with
enterprises. *ey have a full understanding of the enter-
prises’ conditions, the government can also conduct a direct
investigation of enterprises, and they can identify the adverse
selection behavior of enterprises. Enterprises that just use
blockchain to hype will not get more bank loans, income,
and government subsidies. *erefore, we use financial
constraints, innovation subsidies, income growth rate as the
explained variables to test. *e results are shown in Table 10.
It can be seen that after the implementation of blockchain,
enterprises’ financial constraints increase and innovation
subsidies decrease. Income growth rate decreases, which is
consistent with the conclusion of adverse selection, it shows
that the blockchain in enterprises does not play a role, and
these enterprises do not make full advantage of blockchain to
develop, but only as a way of hype.

*is table reports the regression results using the DID
model. *e dependent variables are CAR, Stock_Turnover,
andM/B ratio in different regressions. CAR is the cumulative
abnormal return of annual report released between −3 days
and 3 days, Stock_Turnover is the annual average rate of
stock turnover, M/B ratio is market value divided by book
value, and the independent variable is the cross-multipli-
cation term of Treat and Time. *is sample is listed com-
panies in the CSMAR database from 2012 to 2019. We use
the full sample and PSM-matched sample to test in different
regressions. *e p values in parentheses are standard errors
based on heteroskedasticity-consistent. *e symbols ∗∗∗, ∗∗,

and ∗ indicate statistical significance at the 1%, 5%, and 10%
levels, respectively.

*is table reports the regression results using the DID
model. *e dependent variables are FC, Subsidy, andGrowth
in different regressions, FC is calculated following Wang
[50] using investment efficiency index, Subsidy is the gov-
ernment subsidy for company innovation divided by op-
erating cost, Growth is the income growth rate, and the
independent variable is the cross-multiplication term of
Treat and Time. *is sample is listed companies in the
CSMAR database from 2012 to 2019. We use the full sample
and PSM-matched sample to test in different regressions.
*e p values in parentheses are standard errors based on
heteroskedasticity-consistent. *e symbols ∗∗∗, ∗∗, and ∗
indicate statistical significance at the 1%, 5%, and 10% levels,
respectively.

5.5. Heterogeneity Tests of Blockchain Reverse Selection. In
order to examine the factors that affect the blockchain re-
verse selection of enterprises further, put forward coun-
termeasures to reduce the adverse selection of enterprises,
and give full play to the advantages of the blockchain, we
make heterogeneity tests, analyze the factors from the
prospects of corporate governance and the external
macroenvironment.

5.5.1. Corporate Governance Environment
(1) *e shareholding ratio of largest shareholder: there

are agency problems and information asymmetry
between managers and shareholders in a company.

Table 9: *e effect of blockchain implementation on corporate’s stock.

(1) (2) (3) (4) (5) (6)
CAR Stock_Turnover M/B ratio

Full sample PSM Full sample PSM Full sample PSM

Treat×Time 0.009∗∗ 0.009∗∗ 27.332∗∗ 27.622∗∗ −0.368∗∗ −0.458∗∗∗
(0.047) (0.038) (0.020) (0.020) (0.029) (0.008)

Size −0.003∗ −0.003 −52.153∗∗∗ −54.650∗∗∗ −1.993∗∗∗ −2.010∗∗∗
(0.075) (0.176) (0.000) (0.000) (0.000) (0.000)

State 0.006 0.008 41.171∗∗∗ 16.988 −0.583∗ −0.277
(0.233) (0.180) (0.008) (0.340) (0.094) (0.471)

Lev −0.001 0.002 108.560∗∗∗ 116.840∗∗∗ 5.158∗∗∗ 5.683∗∗∗
(0.859) (0.747) (0.000) (0.000) (0.000) (0.000)

Largest 0.010 0.011 −198.987∗∗∗ −205.433∗∗∗ 0.004 0.022
(0.371) (0.365) (0.000) (0.000) (0.994) (0.977)

Firmage 0.005 0.012 66.712 54.331 −1.163 −0.137
(0.758) (0.531) (0.157) (0.315) (0.129) (0.866)

Growth 0.001 0.001 5.018 6.933∗ 0.247∗∗∗ 0.275∗∗∗
(0.625) (0.399) (0.109) (0.066) (0.000) (0.000)

MS 0.127 0.099 328.705 256.640 17.471∗∗ 18.135∗∗
(0.255) (0.425) (0.266) (0.424) (0.024) (0.028)

Constant 0.054 0.023 1322.697∗∗∗ 1431.795∗∗∗ 49.044∗∗∗ 46.114∗∗∗
(0.369) (0.745) (0.000) (0.000) (0.000) (0.000)

Year Control Control Control Control Control Control
Fixed effect Control Control Control Control Control Control
Number 15053 10714 20653 14737 20658 14741
R2 0.003 0.004 0.380 0.388 0.228 0.232
F value 2.353∗∗∗ 2.099∗∗∗ 420.770∗∗∗ 319.937∗∗∗ 137.441∗∗∗ 96.850∗∗∗
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*e managers will take some measures to find job
highlights in order to increase the salary or obtain
promotion channels, even if these measures have no
effect on the operation and development of the
company or are not conducive to long-term devel-
opment [51]. For example, blockchain can serve as a
focal point for managers to grasp and comply with
government policies, even if the company is not
suitable for the blockchain technology, or does not
give full play to the role of the blockchain, and even
does not increase research or investment expendi-
ture for the blockchain, and treat if only as a method
of hype. As an important index to measure the
corporate governance environment, the higher the
proportion of the largest shareholder, the more the
shareholder participates in the company’s decision-
making. *e smaller the information asymmetry
between shareholders and managers, they can
identify whether managers use blockchain technol-
ogy to improve the company’s performance to re-
duce managers’ blockchain adverse selection
[52, 53]. We make a group test according to the
proportion of the largest shareholder, using the logit
model, the results are shown in regressions (1)-(2) of
Table 11, we can see that when the proportion of the
largest shareholder is lower, the reverse selection
problem is more serious, and while if the proportion
of largest shareholder is the highest, the reverse
selection problem is not obvious.

(2) Earning quality: the information asymmetry between
the company and outside investors will cause the

volatility of the company’s stock price. When the
company delivers good news, the company’s stock
price will rise, generating abnormal returns [54].
Blockchain is one of the most promising technolo-
gies in China. When a company discloses blockchain
technology, it will attract more investors and get a
good market response. Even if the company’s per-
formance is poor, blockchain is simply used as a
gimmick to the hype, and investors may not un-
derstand how the companies use the blockchain.
Actually, there is a cognitive bias, which can lead to
blind following [55], resulting in a phenomenon of
adverse selection. When the corporate information
transparency is worse, the degree of information
asymmetry between the company and external in-
vestors is more serious [56], the easier it is for
companies to engage in adverse selection activities.
We use the Jones model to estimate the degree of
earning management. *e absolute value of earning
management measures the earning quality. We test
the adverse selection behavior according to the level
of earning quality by groups and use the logit model.
*e results are shown in regressions (3)-(4) of Ta-
ble 11. We can see that the worse the earning quality,
the enterprises with poor performance are more
inclined to take the behavior of adverse selection by
blockchain. At the same time, the phenomenon is
not obvious when the earning quality is good.

(3) State-owned property right: considering the partic-
ularity of Chinese state-owned enterprises, we test
the influences of state-owned property right on the

Table 10: *e effect of blockchain implementation on the company’s financial conditions.

(1) (2) (3) (4) (5) (6)
FC Subsidy Growth

Full sample PSM Full sample PSM Full sample PSM

Treat×Time 0.020∗∗∗ 0.020∗∗∗ −0.002∗∗ −0.002∗∗ −0.172∗∗∗ −0.166∗∗∗
(0.000) (0.000) (0.022) (0.028) (0.000) (0.000)

Size −0.072∗∗∗ −0.073∗∗∗ 0.000 0.000 0.234∗∗∗ 0.237∗∗∗
(0.000) (0.000) (0.471) (0.408) (0.000) (0.000)

State 0.019∗∗∗ 0.014∗ −0.000 0.000 −0.159∗∗∗ −0.143∗∗
(0.010) (0.078) (0.572) (0.861) (0.004) (0.027)

Lev −0.036∗∗∗ −0.037∗∗∗ −0.004∗∗∗ −0.004∗∗∗ −0.070 −0.098
(0.000) (0.000) (0.000) (0.000) (0.243) (0.166)

Largest −0.027∗ −0.019 0.001 0.001 0.412∗∗∗ 0.405∗∗∗
(0.051) (0.220) (0.524) (0.474) (0.000) (0.002)

Firmage 0.177∗∗∗ 0.181∗∗∗ −0.005∗ −0.004 0.279∗∗ 0.272∗
(0.000) (0.000) (0.085) (0.245) (0.035) (0.070)

Growth −0.024∗∗∗ −0.022∗∗∗ −0.001∗∗∗ −0.001∗∗∗
(0.000) (0.000) (0.000) (0.001)

MS 0.774∗∗∗ 0.825∗∗∗ −0.028∗∗∗ −0.032∗∗∗ 7.037∗∗∗ 6.008∗∗∗
(0.000) (0.000) (0.005) (0.005) (0.000) (0.000)

Constant 1.395∗∗∗ 1.396∗∗∗ 0.016∗ 0.012 −6.043∗∗∗ −6.088∗∗∗
(0.000) (0.000) (0.096) (0.276) (0.000) (0.000)

Year Control Control Control Control Control Control
Fixed effect Control Control Control Control Control Control
Number 20544 14662 20149 14369 20695 14768
R2 0.215 0.220 0.023 0.025 0.055 0.058
F Value 111.480∗∗∗ 86.650∗∗∗ 12.742∗∗∗ 9.282∗∗∗ 28.532∗∗∗ 21.827∗∗∗
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reverse selection. State-owned enterprises have fi-
nancial support and are supervised by the govern-
ment, and their future investment direction should
also be decided by the state [57]. At the same time,
state-owned enterprises are not only required to
undertake economic goals but also social goals [58];
executive promotion and compensation incentives are
not only influenced by firm performance, but the
achievement of social goals by state-owned enterprises
can also be a factor for executive promotion [59].
*erefore, the agency conflicts between managers and
shareholders of state-owned enterprises are smaller
than that of private enterprises. By contrast, private
enterprises’ corporate performance decline will in-
fluence the executive compensation and promotion
directly. *erefore, to mitigate the negative impact of
corporate performance decline and attract more in-
vestors to raise the stock price of companies, exec-
utives have incentives to use the blockchain to the
hype, regardless of whether it works. We make a test
in groups by state-owned enterprises and private
enterprises, using the logit model, and the result is
shown in regressions (5)-(6) of Table 11. It can be seen
that the degree of adverse selection by private en-
terprises is more serious. In contrast, the degree of
adverse selection by state-owned enterprises is not
obvious.

*is table presents the regression results across sub-
samples of firms sorted by different corporate governance
environments. We use the logit model to test.*e dependent
variable is a dummy variable of whether the company uses
blockchain in the current year.*e independent is ROA.We
divide the samples into groups according to Largest, EQ, and

State. *e Largest is defined as the proportion of the largest
shareholder, which can describe the company’s equity
structure. EQ is the earning quality, which is measured by
the absolute value of earning management. State is the state-
owned property right of the company. *is sample is listed
companies in the CSMAR database from 2016 to 2019 be-
cause there are samples of companies using blockchain since
2016. *e p values in parentheses are standard errors based
on heteroskedasticity-consistent. *e symbols ∗∗∗, ∗∗, and ∗
indicate statistical significance at the 1%, 5%, and 10% levels,
respectively.

5.5.2. External Macroenvironment
(1) Degree of marketability: the advantage of blockchain

is that trust can be established between enterprises
through computer code. In the past, enterprises may
need long-term transactions to establish long-term
relationships with suppliers and customers. *e
emergence of blockchain can help enterprises es-
tablish short-term cooperative relationships with
other enterprises without long-term cooperation. In
areas with a high degree of marketization, infor-
mation and resources flow quickly. *e local gov-
ernment has a sophisticated economic system to
regulate, and enterprises can choose an alternative
partner quickly. In contrast, in areas with weak
marketization, enterprises can only choose fewer
partners, and transactions can only be maintained by
establishing long-term stable relationships so that
the blockchain can play a better role in areas with
weak marketization. *erefore, to attract trading
partners and investors, enterprises in areas with
weak marketization are more inclined to use

Table 11: *e effect of adverse selection in a different corporate governance environment.

(1) (2) (3) (4) (5) (6)
Largest high Largest low EQ high EQ low State� 1 State� 0

ROA −1.269 −2.519∗∗∗ −1.969 −2.389∗∗∗ 0.971 −2.297∗∗∗
(0.257) (0.001) (0.237) (0.000) (0.646) (0.000)

Size 0.020 0.324∗∗∗ 0.109 0.254∗∗∗ 0.129 0.174∗∗
(0.822) (0.000) (0.151) (0.001) (0.232) (0.011)

State −0.072 −0.776∗∗∗ −0.329∗ −0.537∗∗∗
(0.727) (0.000) (0.077) (0.005)

Lev 0.661 −1.756∗∗∗ −0.703 −0.851∗∗ −0.296 −0.784∗
(0.240) (0.000) (0.176) (0.038) (0.677) (0.054)

Largest −3.222∗∗∗ −4.836∗∗∗ −2.145∗∗∗ −1.946∗∗∗ −0.480 −2.701∗∗∗
(0.001) (0.000) (0.000) (0.001) (0.565) (0.000)

Firmage −0.457 −0.397 −0.457 −0.403 −0.504 −0.411∗
(0.113) (0.222) (0.115) (0.144) (0.321) (0.093)

Growth −0.017 −0.148 −0.180 −0.047 −0.316 −0.056
(0.893) (0.321) (0.272) (0.677) (0.117) (0.613)

MS 6.505 2.320 7.191 4.470 2.595 6.618∗
(0.126) (0.626) (0.226) (0.238) (0.663) (0.092)

Constant 0.013 −6.086∗∗∗ −1.909 −5.374∗∗∗ −3.215 −3.498∗∗
(0.995) (0.000) (0.279) (0.005) (0.329) (0.023)

Year Control Control Control Control Control Control
Number 5409 5448 5321 5536 3638 7219
R2 0.087 0.091 0.082 0.074 0.104 0.068
Chi2 Value 158.061∗∗∗ 157.644∗∗∗ 138.134∗∗∗ 144.010∗∗∗ 91.233∗∗∗ 195.415∗∗∗
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blockchain to hype. *is paper makes use of the
China Marketization Index compiled by Wang et al.
[60].*e index includes the relationship between the
government and the market, the development of the
non-state-owned economy, product market, factor
market, intermediary market organizations, and the
legal system environment. It is a good index to
measure the level of market development in various
regions. We carry out a grouping test according to
the high and low level of marketization index, using
the logit model, the results are shown in regressions
(1)-(2) of Table 12, and we can see that the areas with
lower marketization degree are more inclined to
adverse selection by blockchain. In contrast, the
adverse selection behavior is not obvious in the
regions with a high degree of marketization.

(2) *e law environment: blockchain is a newly devel-
oped technology, which can establish the trust re-
lationship between enterprises. *e smart contract
can realize the automatic transaction by setting up
the code to avoid the default of enterprises so that the
blockchain can alleviate the weakness of the law
environment. In areas with a good law environment,
enterprises can resolve the problems through legal
proceedings when disputes arise. However, in the
area with a weak law environment, disputes between
enterprises may be handled inefficiently, proceedings
may be difficult to implement, and there may even be
cases in which the courts shield powerful local en-
terprises, whichmay cause enterprises to suffer losses
due to the risk of litigation; these companies have less
competitiveness in the market and will have in-
centives to use blockchain technology to attract

partners even if they do not invest in blockchain, and
the weaker the environment of law, the more part-
ners the enterprises can attract by using blockchain
to hype. *is paper measures the degree of law
environment by using the index of judicial justice
and efficiency in the report of “the Business Envi-
ronment Index for Enterprises in Chinese Provinces”
compiled by Wang et al. [61], we carry out a
grouping test according to the high and low level of
law environment, using the logit model, the results
are shown in regressions (3)-(4) of Table 12, and we
can see that the degree of reverse selection is higher
in the area where the law environment is weak, but
the phenomenon is not obvious in the area where the
law environment is good.

*is table presents the regression results across sub-
samples of firms sorted by different external macro-
environment. We use the logit model to test. *e
dependent variable is a dummy variable of whether the
company uses blockchain in the current year, the inde-
pendent is ROA, and we divide the samples into groups
according to the variables of Market and Law. *e Market
is the marketability degree of the area the company is
located. *e index comes from China Marketization Index
compiled by Wang et al. [60]. Law is the law environment
of the area the company is located. *e index comes from
the “Business Environment Index for Enterprises in
Chinese Provinces” compiled by Wang et al. [13]. We
supplement the missing index of Market and Law using
the existing value in the last year. *is sample is listed
companies in the CSMAR database from 2016 to 2019
because there are samples of companies using blockchain
since 2016. *e p values in parentheses are standard errors

Table 12: *e effect of adverse selection in different external macroenvironment.

(1) (2) (3) (4)
Market high Market low Law high Law low

ROA −0.848 −3.039∗∗∗ −1.969 −2.389∗∗∗
(0.384) (0.000) (0.237) (0.000)

Size 0.161∗ 0.208∗∗∗ 0.109 0.254∗∗∗
(0.063) (0.006) (0.151) (0.001)

State −0.085 −0.635∗∗∗ −0.329∗ −0.537∗∗∗
(0.724) (0.001) (0.077) (0.005)

Lev −0.250 −1.196∗∗∗ −0.703 −0.851∗∗
(0.691) (0.006) (0.176) (0.038)

Largest −2.275∗∗∗ −1.848∗∗∗ −2.145∗∗∗ −1.946∗∗∗
(0.001) (0.004) (0.000) (0.001)

Firmage −0.492 −0.467∗ −0.457 −0.403
(0.142) (0.099) (0.115) (0.144)

Growth −0.043 −0.098 −0.180 −0.047
(0.751) (0.480) (0.272) (0.677)

MS 9.360∗∗ 0.408 7.191 4.470
(0.040) (0.926) (0.226) (0.238)

Constant −3.310 −3.894∗∗ −1.909 −5.374∗∗∗
(0.117) (0.032) (0.279) (0.005)

Year Control Control Control Control
Number 4581 6276 5321 5536
R2 0.072 0.087 0.082 0.074
Chi2 Value 129.229∗∗∗ 188.345∗∗∗ 138.134∗∗∗ 144.010∗∗∗
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based on heteroskedasticity-consistent. *e symbols ∗∗∗,
∗∗, and ∗ indicate statistical significance at the 1%, 5%, and
10% levels, respectively.

6. Conclusions and Discussion

Blockchain is one of the emerging technologies focusing on
the prospect of the blockchain future development and the
process design in the enterprise management. However,
there are relatively few studies on the role and problems of
blockchain in the actual operation of enterprises using
empirical data. From the theoretical analysis, blockchain can
reduce information transparency nand transaction costs,
while improving trust between enterprises and their effi-
ciency to enhance enterprise performance. However, we find
a negative correlation between the application of blockchain
and enterprise performance, which is inconsistent with the
expectation of blockchain theory. We explore the deep
reasons and find that the main reason for the above effect lies
in the adverse selection behavior of enterprises. *e appli-
cation of blockchain complies with the policy of the Chinese
government and future technical direction. *erefore, en-
terprises can use blockchain as a kind of conceptual hyping
method. *e companies disclosing blockchain in annual
reports will earn more stock returns and increase stock
turnover. *erefore, the companies with worse performance
are more likely to use blockchain technology to improve
their reputation and turn around their operating conditions.
However, these enterprises may not be suitable to use
blockchain technology or do not make full use of blockchain.
*ey even do not increase investment and R&D expenditure
to develop blockchain applications. *eir behaviors of ad-
verse selection are serious. In addition, the inherent oper-
ational defects of such enterprises have not been solved, and
the gains from adverse selection are temporary. In the long
run, the market-to-book ratio, government subsidies, and
the income growth rate of such enterprises will decline. *e
financial constraints will not be alleviated, and the corporate
performance will decrease further.

In addition, we also look for methods to alleviate the
adverse selection of enterprises. From the perspectives of the
internal governance environment, firstly, a higher propor-
tion of the largest shareholder in a company can reduce the
information asymmetry between managers and share-
holders, which can prevent executives from using blockchain
to the hype for compensation or promotion. Secondly, good
earning quality can reduce the information asymmetry
between the company and outside investors and alleviate the
company’s blockchain hype for raising stock price. *irdly,
the private enterprises pay more attention to the economic
target of the company compared with state-owned enter-
prises, so their behaviors of reverse selection are serious.
When the corporate performance is poor, they tend to re-
lieve the economic pressure through the hype of blockchain.
Investors should pay more attention to private companies
using blockchain. From the perspectives of the macroeco-
nomic environment, the blockchain can achieve trust among

enterprises through computer code. *e effect of blockchain
is better in the areas where the degree of marketization is
low. *e law environment is poor, enterprises in such areas
are more inclined to hype with blockchain to attract in-
vestors and partners, and the motivation of adverse selection
is stronger; collaborators need to raise vigilant with these
companies.

We consider that the development of China’s blockchain
technology is still at an early stage. Due to the government’s
vigorous promotion and publicity, enterprises carry out
blockchain business too quickly. Some enterprises that are
not suitable to use blockchain at the present stage also carry
out blockchain activities to attract investors. However, the
blockchain does not play its due effect, which leads to the
reverse selection behavior. Only a few enterprises can take
advantage of blockchain to improve their performance.
However, most enterprises’ performance decreases because
of the unsuitable conditions.*ey do not reach their goals of
reducing financial constraints and raising revenue growth
rate. *erefore, enterprises should be more down to earth,
should carry out blockchain business according to their
transaction characteristics and economic strength, and do
not hype blindly. In addition, because not all enterprises
disclosing blockchain business can make full use of block-
chain to develop their business, so investors should pay
attention to the enterprises with decentralized ownership,
poor earning quality, private enterprises, and the enterprises
in regions with a weak degree of marketization and law
environment, to avoid being confused by the blockchain
hype and investing blindly.
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