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Abstract: In the first half of 2020, the average sales volume of gallery operators declined due to the
COVID-19 pandemic and art galleries faced a crisis relating to their sustainable operation. However,
crypto art finance, which combines online sales with blockchain, is attracting a considerable amount
of attention. Can the use of blockchain solve the problems encountered in today’s art trading market?
Is it considered acceptable by participants in the art trading market? What factors affect the behavioral
intentions of blockchain technology users? In this study, we discussed the relationship between
perceived risks and the three external variables of trust, government support, and auction house
initiative, as well as their impacts on user attitudes and behavioral intentions regarding blockchain.
The results of this study verified key factors that will help to increase the use of blockchain and
solve existing market issues. It will also promote the sustainable operation and development of art
enterprises and the market.
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1. Introduction

Due to the COVID-19 pandemic, galleries were closed and art exhibitions were post-
poned or closed due to people going out less as a consequence of the pandemic, resulting
in great losses. Nearly one third of museums in the United States may close permanently or
face a financial crisis [1]. According to an Art Basel report [2], the average sales volume of
gallery operators declined by 36% in the first half of 2020, but online sales rose significantly.
Online sales have gradually become an important sales channel in the art market. In
particular, the report pointed out that the use of the Bullish cryptocurrency has spread to
the field of art. Blockchain technology opens up an innovative transaction model for the art
market, helping art businesses to find means for sustainable growth during the pandemic.

Cryptocurrency originated with the invention of Bitcoin [3] at the end of 2008, and is
now highly valued and widely applied by the market. Research and Markets [4] predicted
that the global blockchain market will grow to be worth USD 39.7 billion by 2025, indicating
that the application of blockchain is gradually expanding globally. According to the United
Nations news [5], cryptocurrency and blockchain technology can help to combat climate
change and promote a sustainable economy. Blockchain could accelerate efforts to address
the climate crisis in three areas—namely, in terms of transparency, climate finance, and the
clean energy market. Similarly, in the art market, the distributed ledger and smart contracts
of blockchain can save paper consumed for the transaction of about 468,000 artworks per
year [6]. As artworks in the traditional art market are generally screened through paper
documents and receipts, the lack of appropriate record retention methods and verification
standards makes it difficult to trace their sources, making auction fraud the biggest threat
to the future development of the traditional business model [7]. Recent studies carried out
based on the latest verified transaction methods for the Ethereum cryptocurrency show
that the use of different methods for proof of stake can prevent forgery, reduce fraud, and
reduce the energy cost of each transaction by 99.95% [5]. Wang et al. [1] proposed that the
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use of blockchain smart contracts and cryptography, together with digital watermarking
technology and cloud services, can improve the digital copyright management of artworks.
This combination will provide innovative, transparent, and secure transaction modes for
the traditional art market and contribute to the sustainable development of the future
art market.

In this study, the method of perceived risk (Jacoby and Kaplan [8]) was adopted
to explore the user attitudes and behavioral intentions of participants using blockchain
technology in Taiwan’s commercial art industry. This paper first collected articles from
the literature related to blockchain technology and its perceived risks, including articles
focusing on the online art market and the empirical browsing of how blockchain solves
the pain points of the existing online art market. Then, the main research models were
established, using perceived risk, user attitude, and behavioral intention, as well as the
three external variables of trust, government support, and auction house initiative, to
discuss the establishment of the hypotheses.

Taiwan’s art business participants and potential consumers were interviewed through
a questionnaire survey, and the results regarding whether the research hypotheses and
the structural model were valid were verified. This study summarizes the literature in
related fields and creates a conceptual framework to identify important factors that are
influenced by the perceived risk of blockchain art trading with regard to user attitude and
behavioral intention. It is expected that the research results will lead to the enhancement of
the use of blockchain in the art market and solve issues such as difficulties in traceability,
authentication, and information opacity in the current market by utilizing the characteristics
of this technology. This can help enterprises to transform to combat the impact of the
pandemic, make artworks more valuable, and expand the scale of market participation.
This technology could be beneficial to all participants in the art business industry and
promote the sustainable development of art enterprises and the market.

2. Literature Review
2.1. Art Market

Griswold’s cultural diamond uses four endpoints to express the relationship between
art and society: social world, producer, receiver, and cultural subject [9]. Alexander [10]
further took dealers into account and found that entities with intermediary roles, such as
galleries, art brokers, auction companies, and art critics, have a certain influence on the
art market. Mark Lurie, the CEO of Codex, a blockchain startup in the art market, said in
CoinCentral in 2018 that as the source information about art products has a low level of
transparency, it is difficult to distinguish between real information and falsehoods when
conducting research and investigation before entering the trading market. Over the years,
it has proven hard to check the trading history records of global auction institutions, and
sellers cannot easily share physical data such as documents about previous trading. At
present, information integrity cannot be achieved in the art market [11]. Therefore, in the
traditional trading market, it is extremely important to rely on the relevant information
shared by auction companies and galleries.

In recent years, the art market has begun to adapt to the digital world. A huge
online art trading forum has been developed. According to Hiscox’s 2019 Online Art
Trading Report [12], as of 2018, the online art trading market had grown positively for five
consecutive years. In 2020, the world was affected by the COVID-19 pandemic, causing
the proportion of online sales to increase significantly. Among online buyers, frequent
customers and new buyers each accounted for half. It can be seen from this that the
collectors and buyers of artworks have gradually become accustomed to buying artworks
online due to the pandemic. Gallery operators, who are limited by the constraints of
physical store shopping, have had to change their business strategies and actively engage
in online selling [2].
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2.2. Blockchain
2.2.1. The Definition of Blockchain

The concept of blockchain originated from the research of Satoshi Nakamoto [3].
Blockchain is a public database based on the Internet and encryption technology; it has the
characteristics of decentralization and distrust. Internet users are connected to each other
as nodes, and each node continuously packages encrypted data into blocks, publishes the
blocks to the network, and connects them in chronological order to generate permanent
and irreversible data links [13]. Since the emergence of Bitcoin, the development of
blockchain has gone through several different stages. The common points of division in
this development [14] are the opening of the blockchain 1.0 era by the public chain Bitcoin,
and the opening of the 2.0 era by the public chain Ethereum. In the 3.0 era, the application
field of blockchain has extended beyond the financial industry to cover all levels of human
social life.

2.2.2. Blockchain and Pain Points of the Art Market

According to the Hiscox report from 2020 [15], because of the pandemic, more than 72%
of art lovers visited online sales platforms every week and millennial collectors (those born
between 1982 and 2000) represented the largest consumer group in 2020. This generation
tends to be more active online; millennials’ presence is growing rapidly and they invest
more emotionally. Therefore, blockchain can provide services and reduce risks for this
growing group of young artists [16]. These risks are reflected in the six common issues faced
in today’s art market: (1) auction fraud; (2) difficulty in proving the origin and traceability
of artworks; (3) difficulty in determining valuation; (4) privacy disclosure information;
(5) the reluctance of artists to share the added value of artworks; and (6) intermediary and
intermediate costs. The transparency, trust, and immutable ledger from blockchain can help
this unsustainable industry to develop its business practices and drive social influencers to
motivate consumers to engage in sustainable consumerism [17]. Therefore, in the following
paragraphs we will describe in detail how blockchain can help art buyers to deal with
the abovementioned issues and realize the sustainable operation and development of the
market under the impact of the pandemic.

Yan Walther, chief of the Fine Arts Expert Institute (FAEI), said that more than 79% of
the works of art examined by him were forged or not attributed to the correct artists, and
speculated that the percentage of forged works of art in circulation in the market might
reach as high as 50% [18]. The lack of proper record retention methods for art traceability
causes issues 1 to 3. A blockchain cannot be deleted or modified, which allows it to be used
as an ownership registration system. As a security layer implemented to prevent fraud,
every verified digital trade has to be permanently viewed and protected [19]. Blockchain
has been applied in the digital rights management of museums, and a combination of the
Elliptic Curve Digital Signature Algorithm (ECDSA), blockchain, and smart contracts has
been used to establish a sustainable mechanism for traceable cultural relic exhibition [1].
Another example of the practical application of this method includes the world’s first
encryption art exhibition held by the State Russian Museum using the Verisart digital
certificate [20]. The proof of ownership and transfer of Ascribe’s digital artwork were
provided [21]. Additionally, Codex cooperated with LiveAuctioneers, which is a coalition
of 5000 auction houses, to store trading-related documents in blockchain [22].

A total of 89% of online art consumers expect to search for or obtain comparable
past trading price record information [23]. Regarding issue 3 (difficulty in determin-
ing valuation), consumers can easily obtain valuations from complete records left in the
blockchain [22]. When trading in the existing encryption verification blockchain, traders do
not have to disclose sensitive information such as their financial details [19], thus solving
the problem of issue 4. Existing applications include Codex’s application of Biddable
through blockchain technology, which allows sellers to prove the ownership of artworks
without affecting their privacy. Regarding issue 5, artists cannot benefit from resale roy-
alties. Whitaker and Kraussel [24] found that if artists could retain a 10% equity in their
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works during resale, the performance of this retained equity portfolio would be 986.8 times
higher than that of the Standard & Poor’s 500 Index in the same period. As blockchain
can record the price and number of artworks sold and provide accounting systems and
automated provenance certification systems, artists can directly collect royalties after their
works are sold [25].

Blockchain technology can create an interconnected platform for artists, and its in-
formation transparency enables buyers and sellers to independently verify the history of
works of art, reduces the cost of intermediary expenses, and solves the problem of the
intermediary costs referenced in issue 6 [26]. However, at present, large-scale art galleries,
auction houses, and other intermediaries occupy a dominant position in the art business,
and the blockchain infrastructure has not yet been completed, so there are still difficulties
in implementation. In the future, when the infrastructure of blockchain is in place, a
brand-new art service ecosystem will be built [11]. At present, the number of blockchain
users is gradually increasing. Based on the research of Joo and Han [27] from 2021, the
distributed trust of blockchain can enhance users’ trust and satisfaction in the area of the
food supply chain for sustainable business. The smart contract supported by blockchain
will contribute to the development of sustainability in the art market [28].

2.3. Perceived Risk and Influencing Factors

Dowling and Staelin [29] defined perceived risk as the possibility of perceived un-
certainty and adverse results when consumers purchase products or services, which can
also be said to be a subjective expected loss [30]. Perceived risk theory was first extended
from the psychological concept of Bauer [31], who held that consumers may experience
uncertainty before purchasing a product because they cannot predict whether the result is
correct or not. In 1972, Jacoby and Kaplan [8] put forward five risk dimensions: financial
risk, performance risk, physical risk, psychological risk, and social risk. These dimensions
can explain 61.5% of the variance of overall risk. Kotler [32] argued that perceived risk
significantly affects consumers’ purchasing decisions. Today, perceived risk is widely used
as one of the indexes for measuring consumers’ purchasing intentions when enterprises
formulate marketing strategies.

According to the 2018 Online Art Consumption Trend Report [23], 76% of buyers are
hesitant to make online purchases and 70% are worried that the works of art they receive
will differ from their description, as they cannot inspect the artworks in person. Vinhal
Nepomuceno et al. [33] stated that intangible services usually cause customers to perceive
higher levels of risk. The creation of new technologies can bring benefits, but also may
create privacy problems and confidential data protection problems, causing the potential
adopters of innovative technologies to feel at risk. Ram [34] proposed the concept of
innovation resistance, in which consumers may refuse to adopt new technologies because
they are worried that their existing habits or levels of satisfaction will be changed. Later,
scholars proposed that perceived risk is the main reason why consumers resist adopting
new technologies [35]. From the above, we can see the importance of perceived risk in the
online trading market. Therefore, this section will further discuss the literature relating to
the factors influenced by the perceived risk of blockchain art trading with regard to user
attitude and behavioral intention.

2.3.1. Trust

Zand [36] pointed out that when social exchange behavior is uncertain, trust will
reduce the participants’ fear of exploitation. Perceived integrity refers to the bidder’s
honesty and their trust in the seller (and intermediary) to abide by mutually agreed-upon
rules [37]. Trust can be driven by the functional [38], hedonic [39], and social [40] attributes
of a technology. Van Pinxteren et al. [41] considered that the level of anthropomorphism
is also an important driver of trust. Shi et al. [42] divided trust into cognitive trust and
emotional trust, and suggested that emotional trust has a greater impact on technology
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adoption than cognitive trust. From this, we can see the relationships among perceived
risk, trust, and technology adoption intentions.

2.3.2. Intermediary

In addition, it is not easy to guarantee whether there are forgeries of art in the existing
art market; as the appraisal of works of art depends on professional knowledge and experi-
ence, almost all auctioneers and art clients declare that they will not bear the responsibility
of forgeries before auction. The honest brand effect of an intermediary can strengthen
consumers’ trust in sellers (known as institutional trust), which will reduce the level of
risk consumers perceive to be associated with Internet trading [43]. Therefore, the auction
house initiative is also included in the influencing factor of perceived risk.

Antwi et al. [44] noted that trust is divided into intermediary trust and seller trust
in online shopping. Intermediary trust means that a person believes that a third party
will act loyally in accordance with the agreed-upon terms [45]. There have been many
studies on the influence of intermediaries [46,47]. Al-Swidi et al. [48] confirmed that social
influence, e-government awareness, and trust in intermediary institutions are the key
factors that affect users’ intention to use e-government services, and that the trust placed
in intermediary institutions moderates the influence of society on the intention to use
e-government services.

2.3.3. Government Support

The structural assurances proposed by Gefen et al. [49] show that people are made
to feel safe by governments’ security policies or measures. For consumers, structural
assurance is a safety system that includes assurance, stipulation, promises, and legal
recourse [50]. Structural assurance can improve the credibility of suppliers or new tech-
nologies [51], and it is also an important indicator that can be used to predict the perceived
credibility of network suppliers [49]. Therefore, it can be determined that the government’s
security policy in its structural guarantee can influence consumers’ decisions. The National
Legislative Council reduced the equity risk caused by consumers’ use of new technologies
and then increased their willingness to use innovative technologies.

Although it has been found that political connections have a positive effect on the
number of enterprise innovations taking place, they have a negative effect on the qual-
ity of innovation and can even reduce the research and development (R&D) intensity
of enterprises. However, the government can make up for this partly through imple-
menting measures to stimulate the quality of enterprise innovation, such as intellectual
property protection, and anti-corruption policies [52]. Another study by Liu et al. [53]
concerning government R&D subsidies indicated that ex-ante grants have a greater effect
on innovation performance than ex-post rewards. Tina et al. [54] pointed out that venture
capital (VC) plays an important role in promoting enterprise technological innovation.
Chatterjee et al. [55] further found that government support can enhance users’ intention
to apply the technology of education during a vocation. Based on the above research, it
can be seen that conditional government support is able to increase enterprises’ level of
technological innovation and the intentions of individuals to use technology.

3. Research Method
3.1. Research Process Design

This study was designed according to the procedure of Sekaran and Bougie [56] and
included the following nine points: (1) purpose; (2) research and analysis unit; (3) types of
questions and observation methods; (4) sampling design; (5) study interference; (6) time
range; (7) research setting; (8) data analysis methods; and (9) analysis of research data. The
purpose of this study was to design a first-stage research model with the definitions of
perceived risk and external variables so as to test the factors that affect the attitudes and
behavioral intentions of blockchain technology users in the art market and their relation-
ships, with a view to providing a strategic benefit reference for the decision support of
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participants in Taiwan’s commercial art industry in the future. Individual participants in
Taiwan’s commercial art industry were taken as the research and analysis subjects. This
study mainly adopted narrative and causal research methods, and observed whether they
could contribute to the decision support of senior executives in Taiwanese enterprises. A
questionnaire survey was conducted with potential community members who preferred
blockchain use in online shopping as the sample matrix. Before filling out each ques-
tionnaire, a presentation lasting fifteen minutes was given to explain the purpose of the
questionnaire in detail. This study adopted a horizontal dimension time range. Before
the formal implementation of the research, a pre-test was conducted in the first stage
to collect the research questionnaire topics related to competitive intelligence published
by famous journal scholars. In the second stage, a pilot test was carried out to test for
problems concerning various aspects of the questionnaire, which helped us to improve the
reliability of the questionnaire design. The research data analysis included reliability and
validity analyses, a confirmatory factor analysis, a questionnaire narrative analysis, and
a demographic survey analysis, as well as a structural equation model path analysis and
hypothesis testing.

3.2. Definition of Dimensions

Through the above literature discussion, we found that perceived risk has an impact
on the use of blockchain technology. Therefore, this study intended to explore the attitudes
and behavioral intentions of participants in Taiwan’s commercial art industry to apply
blockchain technology with perceived risk. According to the previous points mentioned
in Section 2.3.2 above, in the development process of innovative technologies, the trust of
users and the support of the government have impacts on the adoption of new technologies,
including blockchain technologies. On the other hand, in the abovementioned literature
and practice, auction house initiatives also have a certain influence on the art market. Based
on the above factors, this study added three external variables—trust, government support,
and auction house initiative—to the model of perceived risk affecting user attitudes and
behavioral intentions. The variables discussed in this study are listed in Table 1 and are
defined one by one according to the previous literature.

Table 1. Operational definitions of the research dimensions.

Dimension Operational Definition Source

Perceived risk (PR) Risks felt by individuals when using blockchain in art trading. Jacoby & Kaplan [8]

External variables

Auction house initiative (AHI):
The influence of auction house initiative on the application of

blockchain technology in art trading.
Kambil & Van Heck [57]

Government support (GS):
The influence of government support for blockchain technology

development on art trading.
Orji et al. [58]

Trust (TR):
The influence on the application of blockchain technology in

art trading.
Polatoglu and Ekin [59]

User attitude (ATT) Personal position on whether to adopt blockchain technology when
trading art. Ajzen [60]

Behavioral intention (BI) Personal tendency to adopt blockchain technology in art trading. Ajzen & Fishbein [61]

3.3. Research Hypotheses and Structures

In the previous section, the variables of each dimension of this study were proposed,
the relationship between the dimensions was discussed, and reasonable hypotheses were
put forward to construct the research model.

As mentioned above, some scholars have found that when fakes appear in the market,
the owners of genuine products are more likely to seek well-known and credible auction
houses to sell their artworks [62]. Bajari and Hortaçsu [63] also observed that the same
goods are more likely to encounter fraud online than offline; therefore, online consumers
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are more willing to seek a reliable auction platform, which could then launch an evaluation
and feedback mechanism to help increase its trading volume. Kambil and Van Heck [57]
introduced innovative technology to the Dutch flower auction market, which solved the
problem of the risk of sellers and buyers not having enough information to make real-time
and correct decisions, and increased the sales volume in the auction market. Based on the
above, this study aimed to further understand the relationship between perceived risk and
auction house initiative to use blockchain in art trading; therefore, the following hypothesis
was put forward:

Hypothesis 1 (H1). Perceived risk has a positive impact on auction house initiatives.

The information asymmetry in online auctions is more serious and can cause stake-
holders to bear higher levels of risk [63]. If people lack the necessary knowledge to assess
dangerous risks, trust can become an important clue about who to trust. At this point,
people will seek to rely on experts, government agencies, or other sources to interpret
information for them [64]. Therefore, perceived risk is an important driving factor in
people accepting the control measures implemented by the government and taking more
preventive actions [65]. In the research of Gerber and Neeley [66] on perceived risk and
citizens’ preference for the governmental management of daily hazards, it was found that
citizens will use perceived risk rationally—the greater the perceived risk is, the more active
citizens will be in supporting the governmental management of potential hazards. This
coping relationship holds even if the policy options that respondents are asked to consider
burden the public with significant costs. Based on this study, the following hypothesis
was proposed:

Hypothesis 2 (H2). Perceived risk has a positive impact on government support.

The COVID-19 pandemic spread across the world in 2020. As many offline activities
almost stopped during this period, Christie’s and Sotheby’s online sales greatly increased.
Since this time, the openness, transparency, and security of auction trading have received
increasing attention. Blockchain is a technology that can improve the transparency, trace-
ability, and security of product trading [67]. Clohessy et al. [68] asserted that blockchain will
be widely used in finance, health, and even government industries in the future. It seems
to be a solution to the risks brought about by auction digitalization. In addition, when
users use information systems to transfer the ownership of money, goods, and information,
if they can pass through an impartial third party, they can enhance their willingness to per-
form a transfer [69]. However, the mechanism, platform, and technology established by the
third party can be supported by the government, which may affect the user’s willingness
to accept it [70]. Therefore, this study puts forward the following hypothesis:

Hypothesis 3 (H3). Auction house initiatives have a positive impact on government support.

In the world of the virtual network, it is quite difficult to gain mutual trust between
people. Shneiderman [71] stated that making privacy and security enforcement poli-
cies easy to find and read through third-party certification can enhance consumer trust.
Gefen et al. [49] proposed that people will gain a sense of security from guarantees and
security measures, and that such security measures may come from government laws.
There are also studies on factors concerning the application of blockchain technology to
the logistics industry, and it is considered that government policies and support have an
impact on technology development and users’ trust in technology [58]. In terms of financial
technology, the regulatory sandbox established by the Financial Conduct Authority in
2015 [72] has achieved remarkable results. The UK Government Chief Science Adviser
mentioned in a report [73] that the government must play the roles of leader and catalyst
in order to establish a clear vision, coupled with implementing stable policies concerning
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the environment, to encourage the private sector to invest in financial technology. Based
on the above literature, this study put forward the following hypothesis:

Hypothesis 4 (H4). Government support has a positive impact on trust.

In the past, it was pointed out that the perceived security of users comes from personal
subjective feelings, which will affect trust and satisfaction. The authors of [74] found that
perceived risk is negatively correlated with consumer trust. The research of Kambil and
Van Heck [57] showed that the introduction of information systems by auction houses
can quickly provide information to relevant stakeholders (such as sellers and buyers),
enable them to take appropriate responses in real time, reduce the uncertainty of trading,
and increase trust. In addition, Shin [75] suggested that trust is one of the important
factors in using blockchain services. Therefore, this study deemed it necessary to test the
influence of perceived risk on trust when using blockchain technology and put forward the
following hypothesis:

Hypothesis 5 (H5). Perceived risk has a negative relationship with trust.

Salam et al. [43] indicated that the buyer and the intermediary will influence each
other, and that the brand strength of the intermediary will also affect the buyer’s trust in
the seller. Buyers believe that intermediaries will protect users, offer a secure and stable en-
vironment, and guarantee problem-free trading [76]. Zucker [77] held that the independent
activities of buyers and sellers can be combined by trusted third parties, which is called
institutional trust. Hong and Cho [78] found that consumers’ trust in intermediaries will
affect their loyalty and purchase intention, and that trust can even be transferred to sellers
through intermediaries, which means that the credibility of intermediaries plays a key role
in determining the degree of consumer trust and the acceptance of sellers in electronic
markets. Therefore, this study inferred that the ability, behavior, reputation, and rules of
auction houses and auction platforms, as third parties in the trading process, will affect the
intentions of sellers and buyers to participate in the auction. The following hypothesis was
put forward:

Hypothesis 6 (H6). Auction house initiatives have a positive impact on user attitudes.

As for online reverse auctions, Kuo et al. [79] indicated that there are two kinds of
auction methods: open bidding and sealed bidding. When the seller recognizes the security
of the bidding process, they will not create difficulties for the auction process and results,
making the auction trading process smoother. However, the development of a network
is not a panacea. When privacy issues are involved, the information that websites can
collect may be limited, and it may be impossible to provide users with more complete
information [80]. For example, a price comparison website may only provide the prices of
operators who put advertisements on their website. When users find this, it is possible to
change their attitude towards the website, as user attitudes change with the level of trust in
IT systems [81]. Therefore, this study inferred that when users use blockchain in art trading,
their trust has an impact on their attitudes. The following hypothesis was put forward:

Hypothesis 7 (H7). Trust has a positive impact on user attitudes.

Trust is a subjective belief and its influence on behavioral intention is positive [82].
Trust can reduce the fear of buyers and sellers when trading behavior is highly uncer-
tain [36]. Beltrametti and Marrone [83] found that the auction market for ancient cultural
relics is highly complex, and that when cultural relics are judged or certified by the court,
buyers will be willing to pay a higher price. Studies on online auctions have also sug-
gested that if the auction platform can hide and protect the information of bidders, their
willingness to bid will increase and the bidding will become more intense [79]. Moreover,
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Latif and Zakaria’s [84] research on the use of blockchain technology by public institutions
showed that trust has a significant positive impact on use intentions. However, Wong
et al. [85] explored the application of blockchain technology in supply chain management
and found that trust has no significant effect on intention of use behavior. This study
attempted to understand the relationship between trust and behavioral intention when
applying blockchain technology in art trading. Therefore, the following hypothesis was
put forward:

Hypothesis 8 (H8). Trust has a positive impact on behavioral intention.

Moon and Kim [86] found that in a study of users’ acceptance of a network in the
network context, users’ attitudes will affect their intention to engage in continuous use.
Users’ intention to adopt a technology is mainly determined by their satisfaction with the
previous experience of the system [87,88]. According to the above related research, this
study put forward the following hypothesis:

Hypothesis 9 (H9). User attitude has a positive impact on behavioral intention.

Through a literature discussion, this study identified various dimension variables, put
forward research hypotheses, and constructed a research model, as Figure 1 shows.
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3.4. Data Collection and Questionnaire Design

The purpose of this paper was to explore the practical application of blockchain
in art trading and to explore the measurement of the intention of applying blockchain
technology in Taiwan’s commercial art industry. In addition to the literature review, a
questionnaire was presented to interview 15 art trading practitioners in Taiwan. The
original questionnaire items were divided into three parts. The first part was a survey of
the participants’ basic data and had a total of 10 items, including gender, age, occupation,
education level, familiarity with e-commerce, familiarity with blockchain, experience
in purchasing art, and acceptable prices. The second part measured user attitude and
behavioral intention and included two subsections with nine items. Items 1 to 7 focused
on user attitude, and items 8 and 9 focused on behavioral intention. The third part was
a survey of the external variables and included 4 subsections with 10 items. The first to
third items focused on trust, the fourth to fifth items focused on trust in the auction house
initiative, the sixth to seventh items focused on perceived risk, and the eighth to tenth
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items focused on government support. At the same time, Rickett’s five-point scale was
used to represent the degree of agreement with the questions, with answers rated from
“Strongly Agree” to “Agree”, “Neutral”, “Disagree”, and “Strongly Disagree”.

The original questionnaire was modified from the standard scale, then the original
15 experts engaged in art trading in this field were invited to conduct a pilot test to verify
whether the content of the test questionnaire met the research purpose and whether the
suitability of the auction house initiative, government support, and trust was related to
perceived risks. Next, a pretest was conducted to verify whether the words used in the test
questionnaire items were appropriate and whether any items should be added or deleted.

3.5. Data Analysis Methods

In this study, SPSS 18.0 and AMOS 18.0 were used to analyze the data of the ques-
tionnaires. After the questionnaires were collected and invalid responses were deleted,
a statistical analysis was carried out, followed by basic narrative statistics, item analysis,
confirmatory factor analysis, reliability and validity, and the verification of the structural
equation modeling (SEM). The basic data analysis was divided into two parts: question-
naire collection and basic narrative statistics. The questionnaire recovery included the
number of questionnaires after recovery, as well as descriptions of the valid samples in
order to understand the questionnaire distribution and recovery situation. The basic narra-
tive statistics included items on gender, educational background, age, and occupation, and
were used to understand the basic information of the subjects.

4. Results and Discussion
4.1. Basic Narrative Statistics

The main subjects of this study were the potential users of blockchain, so this study
distributed questionnaires to these individuals. From 1 March to 10 June 2020, a total of
946 questionnaires were collected; however, 274 questionnaires were deleted after removing
unqualified responses (such as those from individuals who were completely unfamiliar
with blockchain), responses with repeated answers (such as checking the same answer for
the whole questionnaire), and outliers. Finally, the actual valid sample was 672 and the
valid questionnaire rate was 71%.

In terms of the gender distribution of the subjects, there were 366 males (54.5%) and
306 females (45.5%). Regarding educational background, 277 (41.2%) had a Bachelor’s
degree, 150 (22.3%) had a Master’s degree or above, 150 (22.3%) had a baccalaureate degree,
and 95 (14.1%) had a diploma from schools below a college. Regarding the age distribution,
225 people were aged 47–56 (33.5%), followed by 165 people aged 36–46 (24.6%). For the
occupational distribution, because the questionnaire was distributed to the general public,
the occupational distribution was quite scattered, showing that the sampling was uniform
and without concentration. As for the occupational categories, the number of subjects
engaged in the service industry was 157 (23.4%), followed by 90 subjects in financial
insurance (14.4%) and 60 subjects in traditional manufacturing (8.9%).

Regarding the familiarity of the subjects with the application of blockchain, because the
application of blockchain has not been fully popularized, only 78 (11.6%) of the respondents
had been exposed to the use of blockchain, followed by 459 (68.3%) who knew a little about
it but had never used it, and 135 (20.1%) who knew about it but had never used it. The
subjects’ self-admission of their familiarity with e-commerce networks (online shopping)
showed that, because the use of blockchain is highly related to the network environment,
potential users need experience in network use. In this study, online shopping was used
as an alternative variable for familiarity with the network environment. According to
the interview sample, only 24 subjects (3.6%) had no online shopping experience, while
450 subjects (66.9%) had moderate participation (buying once a month, on average) or high
participation (buying more than once every two weeks, on average). There were 182 people
(27.1%) who browsed online shopping (but did not buy anything) and 16 people (2.4%)
who did not buy items regularly.
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4.2. Hypothesis and Model Validation
4.2.1. Dimension Reliability

In this study, Cronbach’s α coefficient [89], which is the most commonly used reliability
test, was used to test whether the internal consistency of each part of the questionnaire
was achieved. Generally speaking, a Cronbach’s α higher than 0.7 is considered to have
high reliability, while a value of 0.6 is accepted in exploratory studies. If Cronbach’s α is
lower than 0.35, it is regarded as low reliability and should be rejected [90]. After the expert
pilot test, in order to modify the original questionnaire and make the test scale consistent,
50 financial practitioners conducted pre-test and reliability analyses. The results of the
reliability analysis are listed in Table 2. The Cronbach’s α values for each dimension and
the whole model were all greater than 0.7, showing a high reliability. The content of this
questionnaire was based on theory combined with the characteristics of Taiwanese online
shopping, and the expert test and pre-test revealed it to have considerable content validity.

Table 2. Reliability analysis of dimensions (pre-test).

Dimension Cronbach’s α Dimension Cronbach´s α

User attitude 0.939 Auction house
initiative 0.862

Behavioral
intention 0.940 Government

support 0.913

Perceived risk 0.940 Trust 0.892
Note: Cronbach´s α was greater than 0.7 for all dimensions.

4.2.2. Correlation Analysis to Verify Construction Validity

Fornell and Larcker [91] suggested that construction validity should be measured
using the composite reliability (CR) and average variance extracted (AVE). In general, the
composite reliability must be greater than 0.6, and the higher this value is, the higher
the internal consistency is. Hair et al. [92] stated that the CR must be greater than 0.7.
The AVE is used to calculate the variable interpretation ability of potential variables for
each measurement item. The higher the AVE, the higher the reliability and convergence
efficiency of the potential variables. Generally speaking, an AVE value greater than 0.5
is preferred.

After analysis and verification, all of the items were between 0.7914 and 0.934, which
was higher than that of Hair et al. [92]. The reliability of composition was 0.863–0.939
and higher than 0.7, indicating a high level of internal consistency. The AVE value was
0.675–0.838, which was higher than 0.5, and the explanatory power and convergence
validity were both acceptable. X2/d.f. was 3.646 and within the standard value of 5. GFI
and AGFI were 0.921 and 0.891, which were greater than the standard value of 0.8. CFI and
RFI were also in line with the standard value, at 0.968 and 0.946, respectively, and were
greater than 0.9. The results of the abovementioned mode adaptability pointer showed a
good goodness of fit.

According to the two criteria proposed by Gaski and Nevin [93], the correlation
coefficient between the two dimensions should be less than 1 and should be smaller
than the Cronbach’s α reliability coefficient, which indicates that the two dimensions
have distinguishing validity. According to Fornell and Larcker [91], if the correlation
coefficient of two dimensions is less than the square root of AVE, this means that these
two dimensions have distinguishing validity. In this study, SPSS was used to analyze
the correlation coefficient matrix of each measurement variable. The dimensions all met
the above three criteria for testing the differential validity, indicating that the differential
validity of the dimensions was good (Table 3).
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Table 3. Confirmatory factor analysis adaptation test results.

Fitness Index Adaptation Standard Results of Model Fitness
Analysis in This Study

Mode Adaptation
Judgment

X2/d.f <5 4.451 Yes
GFI >0.8 0.905 Yes

AGFI >0.8 0.874 Yes
RMR <0.05 0.047 No
CFI >0.9 0.957 Yes
RFI >0.9 0.934 Yes
NFI >0.9 0.945 Yes

RMSEA <0.08 0.072 Yes

4.2.3. Model Path Analysis

In this study, structural equation modeling was used to measure the research frame-
work and test the research hypothesis, and the measurement model mainly established
the relationship between the measurement pointers and the potential variables. After the
data reliability and validity tests and the statistical basic hypothesis tests, this study used
AMOS 18.0 to examine the path relationships among perceived risk, trust, government
support, auction house initiative, user attitude, and behavioral intention.

In this study pattern, all pathways from H1 to H9 reached significant levels (as shown
in Figure 2 and Table 4). The auction house showed a moderate R2 of 0.036, indicating that
the perceived risk could be promoted by the auction house with a moderate variance of
3.6%. The R2 of GSM was 0.675, showing that perceived risk and auction house initiative
could explain 67.5% of the variance of GSM. The R2 of trust was 0.483, showing that
government support and perceived risk could explain 48.3% of the variance of trust
matching. The R2 of user attitude was 0.711, indicating that auction house initiative and
trust could explain 71.1% of the variance of trust. The R2 of behavioral intention was 0.782,
showing that user attitude and trust could explain behavioral intention with a variance
of 78.2%.
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Table 4. Mode path and mode adaptation result.

Pattern Path Estimate S.E. C.R. p R2

Perceived risk ->
Auction house initiative 0.189 0.045 4.659 *** 0.036

Perceived risk ->
Government support 0.055 0.039 2.038 0.044 * 0.675

Auction house initiative->
Government support 0.810 0.031 21.548 *** 0.675

Government support->
Trust 0.710 0.038 18.770 *** 0.483

Perceived risk -> trust −0.713 0.036 −5.486 *** 0.483
Auction house initiative ->

User attitude 0.316 0.036 9.067 *** 0.711

Trust -> user attitude 0.628 0.039 15.873 *** 0.711
Trust -> behavioral intention 0.113 0.051 2.421 0.024 * 0.782

User attitude ->
Behavioral intention 0.791 0.059 14.656 *** 0.782

Note: * p < 0.05, *** p < 0.005, “ ->” denotes impacting.

Table 4 lists the value of each path coefficient estimated using the maximum likelihood
method. It can be seen that the direct effect path of perceived risk on the auction house
initiative reached a significance level of p < 0.001. The non-standardized coefficient was
4.659 and the estimated standard error was 0.045. The direct effect path of perceived risk
on government support reached a significance level of p < 0.05, with a non-standardization
coefficient of 2.038 and an estimated standard error of 0.039. The direct effect path of
auction house initiative to government support reached a significance level of p < 0.001,
with a non-standardization coefficient of 21.548 and an estimated standard error of 0.031.
The direct effect path of government support on trust reached a significance level of
p < 0.001, with a non-standardization coefficient of 18.770 and an estimated standard
error of 0.038. The direct effect path of perceived risk on government support reached
a significance level of p < 0.001. The non-standardization coefficient was −5.486, and
the estimated standard error was 0.036. The direct effect path of auction house initiative
on user attitude reached a significance level of p < 0.001, with a non-standardization
coefficient of 9.067 and an estimated standard error of 0.036. The direct effect path of
trust on user attitude reached a significance level of p < 0.001. The non-standardization
coefficient was 15.873 and the estimated standard error was 0.039. The direct effect path
of user attitude on behavioral intention reached a significance level of p < 0.001. The
non-standardization coefficient was 14.656 and the estimated standard error was 0.059. The
direct effect path of behavioral intention on trust reached a significance level of p < 0.05.
The non-standardization coefficient was 2.421 and the estimated standard error was 0.051,
which also met the standard, indicating that this model met the adaptive standard.

There were nine hypotheses in this study, as summarized in Table 5 according to the
verification results gained from the above statistical analysis.

Table 5. Hypothesis test results.

Hypothesis Content Results

H1 Perceived risk has a positive impact on auction house initiative Established
H2 Perceived risk has a positive impact on government support Established

H3 Auction house initiative has a positive impact on
government support Established

H4 Government support has a positive impact on trust Established
H5 Perceived risk has a negative relationship with trust Established
H6 Auction house initiative has a positive impact on user attitude Established
H7 Trust has a positive impact on user attitude Established
H8 User attitude has a positive impact on behavioral intention Established
H9 Trust has a positive impact on behavioral intention Established
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4.2.4. Results and Discussion

After analyzing the model path through the structural equation model, this study
explained and put forward a discussion and views on the model path. The analysis results
and discussions of each path are shown below.

1. Perceived risk has a positive impact on the auction house’s desire to use blockchain
technology in art trading.

According to H1, the results of this study held true (a path standardization coefficient
of 0.189, p < 0.001), indicating that the higher the users perceive the level of risk of using
blockchain technology in art trading to be, the more auction houses need to advocate for
the use of blockchain technology in art trading. Auction houses advocate that blockchain
technology should be applied to art trading to reduce the risk of personal information
abuse and financial money loss that consumers may face through blockchain, which can
then affect user attitudes and behavioral intentions.

2. Perceived risk has a positive impact on the government-supported use of blockchain
in art trading.

According to H2, the results of this study held true (a path standardization coefficient
of 0.055, p < 0.05), indicating that the higher the users perceive the level of risk of using
blockchain technology in art trading to be, the more government support for the use of
blockchain technology in art trading is needed. The results of this study were the same
as those found in previous research [49–51,70]. Government-supported security policy
measures, guarantees, regulations, commitments, and legal recourse are important means
to increase the perceived credibility of new technologies.

3. Auction house initiative has a positive impact on the government’s support for the
use of blockchain technology in art trading.

According to H3, the results of this study held true (a path standardization coefficient
of 0.810, p < 0.001), indicating that when auction houses propose the use of blockchain
technology in art trading, the government is more likely to support the wide application of
this technology in art trading. This result shows that auction houses have a great influence
in the art market and that auction house initiatives can prompt government units to show
their support for the use of blockchain technology in art trading.

4. The government’s support for the use of blockchain technology in art trading has a
positive impact on consumer trust.

According to H4, the results of this study held true (a path standardization coefficient
of 0.710, p < 0.001). This result was the same as that found in previous research [58].
The government’s support of the application of blockchain technology can significantly
improve users’ perceptions of the trustworthiness of this technology, increase the trust
of art traders in blockchain technology, and positively affect users’ attitudes and buyers’
(consumers’) behavioral intentions.

5. Perceived risk has a negative relationship with consumers’ trust in the use of
blockchain technology in art trading.

According to H5, the results of this study held true (a path standardization coefficient
of −0.713, p < 0.001), showing that when participants use blockchain technology in art
trading, the degree of perceived risk will affect their trust in blockchain technology as well
as affecting user attitudes and behavioral intentions. This result was consistent with that of
previous research [75].

6. Auction house initiative has a positive impact on consumers’ attitudes towards the
use of blockchain technology in art trading.

According to H6, the results of this study held true (a path standardization coefficient
of 0.316, p < 0.001). This study also found that auction house initiatives play a key role in
consumers’ acceptance of blockchain technology and have a positive impact on consumers’
behavioral intentions by enhancing the impact on user attitudes.

7. Consumers’ trust in the application of blockchain technology in art trading has a
positive impact on user attitudes.
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According to H7, the results of this study held true (a path standardization coefficient
of 0.628, p < 0.001). This result also pointed out that users’ trust in blockchain technology
will not only affect users’ attitudes, but will also directly affect users’ behavioral intentions.
The privacy protection of blockchain technology can reduce perceived risks, directly affect
user attitudes on the basis of trust, and increase consumers’ continuous use of blockchain
technology for art trading.

8. Consumers’ trust in the use of blockchain technology in art trading has a positive
impact on consumers’ behavioral intentions.

According to H8, the results of this study held true (a path standardization coefficient
of 0.113, p < 0.05). These results were the same as the results of previous research [82,84].

9. User attitudes towards the application of blockchain technology in art trading have
a positive impact on consumers’ behavioral intentions.

According to H9, the results of this study held true (a path standardization coefficient
of 0.791, p < 0.001). This result was the same as that of previous studies [61,86]. User
attitudes towards the application of blockchain technology in art exchanges will affect
consumers’ behavioral intentions.

5. Conclusions

According to the literature collection and analysis carried out in this study, blockchain
technology has been widely used in the supply chain management of many industries and
can improve its efficiency. The data traceability and transparency of blockchain technology
are helpful to art trading management, and can help to solve the issue of distinguishing
authenticity or quality defects in today’s online art trading market. Based on perceived
risk, which affects consumers’ acceptance of new technologies, this study took perceived
risk as its theoretical framework and added the three variables of auction house initiative,
government support, and trust to deduce nine hypotheses.

This study further distributed questionnaires to potential users of blockchain tech-
nology, gaining 672 valid responses. AMOS 18.0 was used to test the path relationships
among perceived risk, trust, government support, auction house initiative, user attitude,
and behavioral intention. The results showed that H1–H9 were valid. The only negative
relationship found was H5 (perceived risk has a negative relationship with consumers’ trust
in the use of blockchain technology in art trading), which was consistent with the results
of previous research. The rest had positive relationships, including H3 (auction house
initiative has a positive impact on the government’s support for the use of blockchain tech-
nology for art trading) and H6 (auction house initiative has a positive impact on consumers’
attitudes toward the use of blockchain technology in art trading). According to the past
literature, the use of auction houses and the government as an intermediary third party can
enhance consumers’ trust and reduce their perception of risks. Therefore, when people are
dealing with high-risk artwork, they will actively seek to obtain guarantees from auction
houses and the government; meanwhile, their willingness to seek auction house initiatives
is higher than government support, which shows that in today’s online art market, as
carrying out art appraisals relies on professional knowledge and prior experience, users
still rely on and trust honest and reliable auction houses. Consistent with the results of
previous studies, we found that trust has a positive impact on user attitudes and behavioral
intentions. It was particularly noteworthy that the auction house initiative has a positive
impact on user attitudes and government support. This result verified the research of
Salam et al. [43]. The brand effect of the intermediary will directly strengthen consumers’
trust in sellers, help to develop institutional trust, and reduce consumers’ perceived risk
level. This study found that auction houses will play a key role in the promotion of the use
of blockchain, user attitudes, and behavioral intentions in the future.

5.1. Implications and Contribution

The above research results contribute to the literature as follows. (1) Operators can
be enabled to master the key factors of blockchain introduction, reduce risks and losses
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during adaptation, and accelerate the integration of blockchain technology. (2) The issues
that need to be solved in the existing art market need to be mitigated in order to assist
enterprises in undergoing transformations and achieving sustainable operations during the
pandemic. (3) The constructed research model could help to make art market trading more
transparent and secure, thus expanding the scale of market participation, increasing the
value of art, and accelerating market circulation and sustainable development. (4) These
findings could facilitate the permanent preservation of artwork ownership certification,
reduce the consumption of paper in art market transactions, and reduce environmental
pollution. (5) There is no explanatory power regarding the previously stated perceived risk
concerning users’ willingness to accept blockchain technology [94,95]. This study pointed
out that the initiative of auction houses and governmental support are the key pre-factors
affecting consumers’ trust in blockchain technology, and have a significant impact on
reducing consumers’ perceptions of risk. These factors not only successfully make up
for the deficiencies of previous studies, but also enable the more complete application of
blockchain technology in art transactions.

5.2. Research Limitations and Future Studies

One limitation of this study is that, except for 15 art trading experts, the questionnaire
was distributed to the general public, as potential users of blockchain technology. Therefore,
the distribution of the occupations of our subjects was quite scattered. Not all of the
respondents had experience in art trading or in real blockchain use. Additionally, the
questionnaires were distributed in Taiwan, and the ecological environment of the art
market varies from country to country. Future studies should consider different countries
and age groups, or use a population with actual experience in blockchain as subjects
in order to increase the breadth and depth of our knowledge in this field and make it
more comprehensive.

In terms of variables, since this study mainly discussed the variables affecting the use
of blockchain technology from the perspective of society and enterprises, it is suggested
that future models should include the two variables of perceived ease of use and perceived
usefulness outlined in the Technology Acceptance Model (TAM), as well as exploring the
topic from the perspective of individuals. In addition, the COVID-19 pandemic has led
to uncertainty concerning economic policies (GEPU) in many countries, and enterprises
are thus facing higher business risks [96]. Whether this will prompt enterprises to become
conservative in their budgets allocated to technology investment or try to invest in cost-
saving new technologies is another topic that is worthy of further study in the future. In
addition to gold capital increasing with hedging risk [97], Bitcoin investment has also
climbed. Due to the complementary relationship between Bitcoin and gold [98] and the
tendency toward safe investment during the pandemic period [99], Bitcoin, which is owned
in a digital wallet, has become a popular choice among diversified asset portfolios, thereby
greatly enhancing the willingness of consumers to use blockchain technology. Therefore,
economic policy uncertainties caused by the pandemic may also be one of the variables
influencing the use of blockchain technology. Further research should aim to explore this
topic in the future.
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