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Abstract: Remarkable changes have taken in social operation mode and consumers’ behavior mode
because of the foot ban during the pandemic spread of COVID-19. Digital technologies such as
Blockchain have shown potential in gaining competitive advantages for enterprises in such situations.
This study aims to provide an insight into how to gain consumer loyalty through the use of modern
and efficient Blockchain technology. In contrast to the current literature, this study combined the
technology acceptance model of planned behavior theory, social exchange theory to explain the
loyalty of an online travel agency (OTA) consumer. A self-administered questionnaire was used to
collect data from citizens in Hangzhou, a city full of technological innovation atmosphere. Using
structural equation modeling with SmartPLS©, responses from 1403 citizens were analyzed. Social
norm was discovered to have a positive and significant association with the consumers’ attitude
toward technology and thus enhancing the perceived usability and hedonism of OTA application,
which can increase consumer loyalty. The findings suggested OTAs may gain consumers’ loyalty
through adopting Blockchain technology, and local governments have played a key role in creating
such an environment. New technologies have become essential professional and social tools for
society. The technological environment and Blockchain within the tourism sector are fundamental
elements of China’s economic engine.

Keywords: Blockchain; models; structural equation modeling; social norm; communication; COVID-
19; Chinese tourism; loyalty

1. Introduction

Throughout these years, the tourism industry has become one of the most important
economic sectors worldwide for two reasons: Because of its share in the gross domestic
product (GDP), and because of the capacity to generate employment that it can develop all
over the world, thanks also to the important connection and indirect relationship it has with
other sectors [1,2]. This situation is empirically demonstrable with China, where tourism
specialization in recent years has played a fundamental role in promoting sustainable
development [3–5].

In addition, China has become the largest source of international tourism, sending and
receiving international tourists to and from many countries [6–8], several researchers think
highly of the impact of Chinese tourism and Chinese tourists on the global economy [9,10].
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However, COVID-19 has created a situation where many tourist companies have
been closed and the travelers were grounded for security concerns, stopping the tourism
industry and community life for months [11]. Because of the pandemic, global tourists also
canceled their plan about visiting China, which affected the economy of this country to a
large extent [12]. Another issue to remember is that, since the World Health Organization
(WHO) declared the global pandemic of COVID-19, there has been a changing acceleration
in the mode of social functioning and the mode of behavior of residents, especially in
consumption [13].

Based on the foregoing and being aware that it is more costly to get a new client than to
focus on the existing client, tourism companies in China are interested in online consumer
loyalty, since electronic commerce is a reality in China and tourism is the protagonist of this
new reality as it is a sector where electronic commerce has developed more rapidly [14].

With the popularity of mobile phones, iPads, and other wearable devices, mobile
payment provides further convenience for e-commerce in tourism [15–17] This is especially
true in an internet hot spot country like China, where the population of mobile payment
users has exceeded 800 million in 2019 [18–20]. Online travel agencies (OTA) have become
an important channel to sell hotel services thanks to an enormous amount of informa-
tion, price comparison, and publication of comments that attract business travelers [21]
and tourists.

Currently, there is a continuous increase in competition in the hotel distribution
market, which is marked by the continuous growth and incorporation of services (search
engine, opinions) of OTAs and incorporating providers in meta-search engines, turning
these into a new channel for hotels and the new collaborative economy platforms.

Thanks to the rapid evolution of information and communication technologies (ICT)
in recent years, a new marketing approach has emerged in the tourism sector. OTAs
are essential protagonists of this technological change. The action of OTAs is the global
market, and a single “click” separates them from their competitors. These companies have
advantages over physical travel agencies which are conditioned by their geographical
location, and their major competition is other nearby agencies.

OTAs are tourism companies, but they are also technology companies, and the man-
agement of this technology can be as or more important than the management of the
tourism product itself. Thus, this new business model has unique characteristics, both
because of its internal functioning, and because of the process related to the acquisition of
tourism products and services, or even due to the marketing and communication strategies
that it develops to build loyalty and get a greater number of customers.

About smart tourist destinations (STD), travel agencies (both online and offline)
constitute an important element where, besides their intermediary and marketing role
of the tourist offer, they act as inspiring and persuasive of the tourist before organizing
the trip.

Blockchain is regarded as a paradigm shift in business practices, particularly in the
OTAs context, thanks to its innovation in transactions, it is revolutionizing industries and
is helping the economic impulse and its economic change on a global scale [22,23]. Several
technologies such as smart contracts [24] and decentralized autonomous organizations [25]
have been developed and used to make Blockchain technology more powerful. From a pro-
fessional point of view, we can highlight the applications of this new technology in various
fields, such as income management in inventory control, guest history, accommodation
sector, and financial management. According to Waleed Rashideh, Blockchain technology
is considered an appropriate technology to remove mediators from the supply chain of the
tourism industry [26].

In addition to improving management efficiency, it is shown that the critical functions
of Blockchain mechanisms have a positive impact on the loyalty program, as the asymmetric
encryption platform has allowed companies to establish parameters that favor the customer
wanting to repeat the same experience in the same destination. Thanks to this mechanism,
guests can freely exchange or redeem their tokens. In this way, the greater value of the
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loyalty token will become a perception of a higher quality of service [27] favoring the
loyalty process. Empirical evidence also has been found that the use of Blockchain will
lead to the increase of Chinese consumer loyalty and value co-creation by enhancing their
social interaction and satisfying intrinsic motivations [28].

However, as this technology is still at its early stage, security and cryptography re-
searchers are required for further development [29]. Besides, there is still limited empirical
research about Blockchain technology, the relationship between Blockchain technology and
consumer loyalty remains unclear.

To address the approach shown above, the scope and objective of this article is to ex-
plore the effect that the social norm has on consumer loyalty with OTAs. Using Blockchain
technology, a novel casual model is developed on the consumers’ loyalty that is statistically
significant and practical to predict consumer loyalty. Additionally, a more pragmatic
picture and more comprehensive understanding of Blockchain technology were gained
through this paper, discoveries that address the limitations and exclusion in existing theory
and empirical studies of technology adoption were proposed.

2. Background
2.1. The Implications of Blockchain Technology in the Tourism Industry

The first application of Blockchain technology was in 2008 when Nakamoto proposed
an electronic money trading system, based on distributed networks and cryptography,
which was completely decentralized [30]. In this way, he defined Blockchain technology
as “a decentralized technology for data and transaction management. The rest of the
attributes provide security, anonymity, and data integrity with no external organization
controlling the transactions. According to Yli-Huumo et al. [31], Blockchain is defined as
a globally distributed ledger, which facilitates the movement of assets around the world
in seconds, with minimal speed. The basic components of Blockchain are commercial
networks, participants, assets, transactions, contracts, and account ledger [32].

Blockchain is revolutionizing the tourism industry by increasing the level of disinter-
mediation, which had become a major problem since the early 2000s when OTA became
popular with consumers. This new technology is especially suitable for products used by
clients. Customers consider it carefully before buying, as in the tourism industry since trips
are high participation products, which include important and expensive novelties and great
personal relevance, therefore in these cases, Blockchain technology adds a valuable source
of information that can reduce solidify favorable attitudes, drive purchasing decisions and
supposed risks.

Blockchain has provided a new transaction tool to improve the efficiency, extensibility,
security, implementation, and governance of electronic commerce [33]. Throughout this
time, it has been considered an appropriate technology to eliminate intermediaries from the
tourism market, since such technology has showed the potential to eliminate intermediaries
from the supply chain of the tourism industry and prohibit the access of new intermediaries
to this industry [26,34]. Önder and Treiblmaier proposed three proposals on Blockchain
in the tourism industry for future research. Proposition 1: New forms of assessment and
review technologies will lead to reliable rating systems; Proposition 2: The widespread
adoption of cryptocurrencies will lead to new types of C2C markets, and Proposition 3:
Blockchain will lead to further disintermediation in the tourism industry [35].

There is evidence that Blockchain can benefit the tourism business as it provides a
system that making data safe and transparent, at the same time that it can also help to
establish a link between all the players in this industry with greater confidence, without
the need of intermediaries [34].

In the tourism industry, customers are increasingly experienced tourists and for
this reason and to satisfy their needs, new and innovative platforms have been built [36].
Blockchain technology can exert an important change in the travel habits of tourists because
they meet the requirements demanded in the tourism industry since they provide trust,
transparency, security, and credibility by adding transactions in a ledger that cannot be
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manipulated. This will lead to a disruption of the traditional way of operating in the
tourism and hospitality industry soon.

The tourism industry has taken the lead in the adoption of Blockchain and cryptocur-
rencies. One example in China is the Tripio Company that has been developed within a
Blockchain framework, with a technological system characterized by reliable transactions, a
sustainable incentive mechanism, and a lower order price. Thanks to the use of Blockchain
technology, it is possible to save time by locating passenger data in a token which facilitates
the management of vouchers, streamlines operations, and saves transaction costs [37].
Airlines such as Air New Zealand, Air France-KLM, and Lufthansa have also adopted
Blockchain and cryptocurrencies.

We dare to mention that with hospitality companies, some ways in which Blockchain
technology is successful are guest tracking, food tracking, hotel outlets, business valua-
tions, transaction mechanism secure and traceable, and incentive systems. In this way,
professionals in the hospitality industry will collectively benefit.

Nowadays, Blockchain technology is materializing its primary purpose: to guarantee
the stability and security of consumers. This aspect is relevant in public health, since the
COVID-19 outbreak. Health and safety have become the top priority in the tourism industry.
Hotels like Home Inn carry out epidemic prevention efforts based on this technology,
providing a dynamic certification in the epidemic prevention work inspection, which
makes them more verifiable, traceable and reliable. During the pandemic, significant
progress was showed in the practical application of Blockchain technology in the hotel
industry [34].

2.2. Relationship with the Concept of Loyalty

Customer loyalty is important concerning the company and for technological devel-
opment. Despite the progress in this research field, changes produced by COVID-19 calling
for deeper understanding. Loyalty is part of the tourist’s decision process along with moti-
vation and delight [38]. Multiple reasons drive tourists to visit a certain destination. Within
the tourism sector and because of the great variety of destinations and accommodation and
the existing competitiveness of markets, customer loyalty is necessary, understanding this
as the repetition and recommendation of a certain destination or accommodation, a fact
that is conditioned by satisfaction the clients. Currently, loyalty is considered an essential
factor in marketing strategies [39].

According to Jacoby and Kyner [40], customer loyalty initially includes psychological
aspects of evaluation and decision-making that shape attitudes and emotions about a
brand, later turning into affective and repetitive buying behaviors. It is known that the
most important thing for a tourist destination is to get the tourist to request the same
products or services again and recommend the destination to others. An extremely loyal
customer is considered being one who regularly uses the same service provided, prefers the
provider company, adopts positive thoughts about it, and never considers using another
provider for the service [41,42].

There is talk of false loyalty when a customer continues to maintain a relationship with
the company or service for convenience or comfort even when his opinion of the company
is not favorable. There is a relationship between customer loyalty and profitability, so
for companies, keeping their customers is quite important, since it costs the company
less to keep an existing customer than to attract new customers. There are three distinct
indicators that can measure loyalty: the willingness to continue buying the same product,
the willingness to buy more of the identical product, and the willingness to suggest the
product to others [43,44].

2.3. The Effect of the Social Environment of the Consumer

We can define attitude as the positive or negative feelings of a person and the evalua-
tion of an aim behavior [45]. In this study, an attitude refers to the positive, supportive,
negative, and negative evaluation of Tripio users, such as whether users like and will use
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Tripio as a regular hotel reservation way. In recent decades, researchers have put consistent
effort into identifying the factors that lead to such an attitude, since users’ attitude is
believed to have a strong link with the level of consumers’ loyalty [46,47]. The existing
theoretical background supports that a more positive consumer attitude will lead to a
positive value perception through emotional preferences [48,49].

Esmaeilpour and Hoseini illustrate that consumers’ attitudes are formed near the
beginning of a purchase process, and affect their purchase decision based on their per-
ception of utilitarian or hedonic [50]. It is shown that empirical studies further support
this theoretical conception between consumer attitudes and perceived value [51]. Notably,
Kim’s work examined the relationship between consumers’ brand attitude, hedonic value,
and utilitarian value using data collected from 433 restaurant chain customers [52] or the
study by Holbrook who also clarify this route through a database of customers and brand
executives of 107 brands [53].

Conner and Armitage proved that a group of collectivists has a powerful effect in
affecting a person’s perception and judgment [54]. Social norms are defined as socially
expected behavior patterns of individuals subject to person-to-person or person-to-group
interactions. These norms dictate how they should behave in certain circumstances [55].

The social norm is an effective tool for explaining technology adoption behavior. For
example, in their study by Earley and Ang, they maintained the positive effect of social
norms on the adoption of wireless application protocol services by consumers [56]. Hung,
Ku, and Chang also confirmed the significant effect of a social norm on the acceptance of
mobile commerce technology [57]. The social norm has been found to have the strongest
effect on technological attitude because it can be treated as an acquisitive self-presentation
to avoid displeasure from others or factors that repeat in consumption patterns [58–60].
This is especially obvious among the Chinese, as the attention on the shared aims of the
group to which they belong, get along with group members, and appreciate what they
have in common [61]. Smith and Louis argued that descriptive (i.e., what most people do
themselves) and injunctive (what most people approve of) group norms will significantly
influence people’s attitude, behavioral intention, and behavior, which proves that social
norm will affect decision making not only by what people say but also by what they do [62].

Considering the above, the following three hypotheses establish that:

Hypothesis 1 (H1). Individuals’ perceptions of social norm positively influence their attitude
toward application with Blockchain technology.

Hypothesis 2a (H2a). Consumers’ attitude toward application with Blockchain technology posi-
tively influence the consumer’s perceived usability of the application.

Hypothesis 2b (H2b). Consumers’ attitudes toward application with Blockchain technology
positively influence the consumer’s perceived hedonism of the application.

2.4. The Influence of Consumers’ Perception on the Loyalty to Blockchain Technology

Loyalty was defined as the favorable attitude of an individual towards a retailer, which
results in repeated purchase behavior. Multiple studies based on TAM have established
a positive relationship between users’ perceived usability with user intention, although
no links with loyalty were found in that research [63,64]. Some studies have found that a
sense of e-loyalty is exhibiting as the product is in line with the consumers’ value, therefore,
consumers’ perceived usability has shown a positive influence on consumer loyalty [65,66].

Seoyounget et al. showed that hedonic motivation can become a relevant predictor
in the daily use and integration of technology [67]. Anil and Nikita also asserted this in
their study of consumer intention to use technology [68]. The existing literature on the
mobile tourism business argued that hedonic motivation can favorably influence both the
integration of habitual technology use and the behavioral patterns of users [69].

Considering the above, the following two hypotheses establish that:
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Hypothesis 3 (H3). Consumers’ perceived usability of the application positively influences the
consumers’ loyalty toward Blockchain technology.

Hypothesis 4 (H4). Consumers’ perceived hedonism of the application positively influences the
consumers’ loyalty toward Blockchain technology.

All of the above is shown visually in Figure 1:

Figure 1. A suggestion for a path model explaining effects on loyalty in OTAs Proposed model.
Source: Own elaboration.

3. Materials and Methods
3.1. Model Basic Data

In the south of Zhejiang Province, China, the city of Hangzhou has seen its economy
and technological growth increase since it hosted the G20 in 2015, as well Tourism Industry
has long been one of Hangzhou’s competitive advantages in economic growth. As the
birthplace of the largest e-commerce company Alibaba, Hangzhou has taken full advantage
of new technologies, such as Smart Tourism Project [70] and City Brain [71]. Intelligent city
emergency information entropy early warning system-take Hangzhou as an example [72].

Especially since the outbreak of COVID-19, health and safety become the top priority in
the tourism industry, hotels “Chains like Home Inn” have carried out epidemic prevention
work based on Blockchain technology, providing dynamic certification about the inspection
of epidemic prevention work, which makes them more verifiable, traceable and reliable.
This technological environment, along with social norms in China, is part of the interest
of this study, as the habitats of Hangzhou are increasingly forced by their neighbors and
relatives toward continued use of Blockchain technology.

Figure 2 shows the measure model basic data:

Figure 2. Measure model basic data. Source: Own Elaboration.

3.2. Data Analysis

This study was carried out through the method of modeling partial fewest squares
structural equations (PLS-SEM). The reason we selected PLS was for its advantages in the
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study of human behavior [73] and its optimal predictive potential [74]. This approach does
not require a normal data distribution [75,76] and allows the use of reflective observed
variables and a wide range of sample sizes [77].

In this study, the observed variables are reflective since the items share a common
theme, they are interchangeable, and including an additional element in each construct
would not change its conceptual nature [78]. The measurement invariance was analyzed
using MICOM, an innovative approach developed for PLS-SEM [79–81] to carry out multi-
group analysis through PLS-MGA.

3.3. Data Collection and Sample

The representative sample of this study was carried out in a randomized manner after
completing a cluster study by age and sex across all populations as shown in (Table 1). To get a
more precise assessment, the indicators of effect size (0.15) and power (0.90) were specified
at a 95% confidence level [73,82]. The sample primarily included 128 more subjects, but
arcading has been eliminated for one of the following reasons: (1) Did not respond to
the online questionnaire; (2) Failures were found in the attention test questions; (3) He
responded with the same score to all the items; and (4) Left some items unanswered.

Table 1. Details of the sample.

Age Men % Women % Total %

<25 284 41.76% 396 58.24% 680 48.47%
25–35 193 44.16% 244 55.84% 437 31.15%
36–45 97 47.32% 108 52.68% 205 14.61%
46–55 37 61.67% 23 38.33% 60 4.27%
>55 13 61.90% 8 38.10% 21 1.50%

Total 624 44.48% 779 55.52% 1403 100%

After removing the arcading, the total number of responses was 1403, with an overall
response rate of 91.64%. The overall sample size is greater than 200 subjects, the suitable
size when structural equations are used [83].

In the study, women generated 55.52% of the data, as women pay more attention to
pre-trip preparation [84]. It is worth mention that the majority (94.22%) of the responders
were under 45, as OTA users are mainly young people.

3.4. Variables and Measurements

The independent variables of this study are the social norm, attitude toward Blockchain
sites, usability, and hedonism. The residents’ loyalty towards Blockchain sites is the depen-
dent variable. A questionnaire was designed ad hoc to be applied online for data collection.
To carry out the design of the scale, first, we proceeded to an analysis of the literature
with the help and collaboration of an expert to identify the most appropriate variables,
relationships, and measures for the proposed model, leading to the generation and validity
of content [85,86].

In the questionnaire’s design, the principle of equanimity was considered to reduce
the costs and methodological problems [87]. According to Huang and Dyer, the Delphi
technique was used online to construct the definitive content of the relationships and
elements [88,89]. Regarding item design, the work of Shaykh-Baygloo [90] were taken into
account for place attachment. The items related to attitude have been designed considering
the studies of Sinclair-Maragh and Hsu et al. [91,92]. The initial questionnaire included
a pre-test and then went on to 18 items designed following the principles of brevity and
simplicity using a Likert scale with 5 response alternatives (1: no agreement to 5: total
agreement). Two control items related to gender and age were also included. As for the
specific item design, the contributions of Sawang et al. were considered for the social
norm [60]. We adjust the items to fit the Chinese consequence, since earn “face”, or “Mian
Zi” is important in Chinese culture [93], we develop the item “using Blockchain application
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will make me look good”. The item attitude has been designed considering the studies of
Kim and Bergel [47,48]. The design of the items related to perceived benefits was carried
out based on the contributions of Gursoy et al. [94] and Su, Swanson, and Chen [95]. For
the elaboration of the items on residents’ intention to collaborate, the studies of Bakhsh
et al. [96], Zheng, Yaoqi and Yali [97] and Lehto, O’Leary and Morrison [98] were used.
Finally, for the elaboration of the items on consumers’ loyalty, the studies of Kim and Bergel
were consulted [46,47] (Table 2).

Table 2. Descriptive and measurement model basic data.

Items %
>0.50

Mean
≥3

SD
≤1.5

Λ >
0.70

CR >
0.70

AVE >
0.50

SN1 My friends agree that I use the Blockchain in tourism 52.72% 2.64 1.09 0.847
0.838 0.635SN2 My family sees with good eyes that I use the

Blockchain in tourism 59.39% 2.97 1.16 0.815

SN3 My acquaintances approve that I use the Blockchain 55.01% 2.75 1.10 0.722
AT1 I am in favor of e-commerce through the Blockchain 42.22% 2.11 0.84 0.879

0.899 0.749AT2 The use of Blockchain in tourism is positive 44.16% 2.21 0.91 0.975
AT3 I am fine with the use of Blockchain sites in tourism 43.98% 2.20 0.92 0.842

US1 Tourism Blockchain sites are easy to use 44.89% 2.24 0.98 0.800
0.824 0.609US2 Blockchain sites in tourism are accessible 46.83% 2.34 0.92 0.742

US3 Blockchain sites are fast 49.86% 2.49 0.95 0.798
HD1 Blockchain sites in tourism are entertaining 51.12% 2.56 1.02 0.874

0.906 0.763HD2 It’s fun to use Blockchain sites in tourism 51.52% 2.58 1.06 0.881
HD3 It’s pleasant to use Blockchain sites in tourism 51.58% 2.58 0.99 0.865

LY1 The next time I travel I will buy using Blockchain 48.89% 2.44 0.96 0.871
0.904 0.758LY2 I intend to buy a trip using Blockchain 49.18% 2.46 0.93 0.872

LY3 I will recommend the use of the Blockchain 50.58% 2.53 1.02 0.870

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain hedonism; and LY: Loyalty to
Blockchain (dependent variable).

Next, to identify the latent variables to which the items belong, an exploratory factor
analysis with varimax rotation was carried out using the principal components method,
Bartlett’s sphericity test, and Cronbach’s alpha reliability statistic, and the Kaiser-test.
Meyer-Olkin (KMO). This process is shared in research by other scientists [99,100]. Subse-
quently, a series of analyzes got a structure of five latent variables (Table 2). Those variables
are SN: Social norm; AT: Attitude towards Blockchain; US: Blockchain sites usability; HD:
Blockchain sites hedonism; and LY: Loyalty to Blockchain sites (dependent variable). The
scale initially included 18 items, of which three items corresponding to the latent variables
AT, HD, and LY were eliminated as they were reflective items. The nature of these latent
variables was not significantly altered. The results of the factorial analysis verified that
the general reliability of the questionnaire increased when these items were eliminated
(Cronbach’s alpha changed from 0.83 to 0.85). Including three items in the latent variables
was also accepted because the items have a reduced correlation with other items and a
correlation between them greater than 0.70 [101,102]. The questionnaire was applied online
through a WeChat form, which is the most used social network. Service in China and major
social media platform for computer communication [103] in May 2020.

4. Results
4.1. Descriptive Data

As shown in (Table 2), all the items were allocated scores (100%). Approximately 50%
of the maximum value would have been obtained by the items if all the subjects had given
them the highest score (5). The most valued item is that related to SN2 (“My family sees
with good eyes that I use the Blockchain in tourism”) and the lowest valued item is AT1 (“I
am in favor of e-commerce through the Blockchain”). Because the standard deviation of all
items is less than the half of the mean, it can be declared that there are no extreme values
or balances.
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Regarding item design, the contributions of Sawang, Yuan, and Salim were considered
for the social norm [60]. We adjust the items to fit the Chinese consequence, as earn “face”,
or “Mian Zi” is important in Chinese culture [93], we develop the item “using Blockchain
application will make me look good”. The item attitude has been designed considering the
studies of several authors [47,48]. The design of the items related to usability and hedonic
was carried out based on the contributions of Khechine, Raymond, and Augier [104] and
He, Zhang, and Zeng [105]. Finally, for the elaboration of the items on consumers’ loyalty,
the studies of Bergel and Brock [46], and Kim and Lee [47] were consulted.

4.2. PLS context of Structural Equations: Analysis of the Model

Firstly, to test the five hypotheses of the proposed causal model, the measurement model
was evaluated, since in this way the belonging of the observable variables to their latent
variable is analyzed [106]. Table 5 shows that the individual reliability study presented
that the detected variables reached the minimum level required or even a much higher
value (λ ≥ 0.70). In the composite reliability study (CR) it was shown that all values were
above 0.70 (Table 5) and that the measurement model was internally consistent. Therefore,
all the observed variables measured their corresponding latent variable [106,107].

For the evaluation of the convergent validity of the model, the average extracted
variance (AVE) was evaluated, since its calculation provides information on the amount of
variance got by a construct of its indicators. In all cases, the result was greater than 0.50 [108]
(Table 3). To analyze the discriminant validity, the square root of the average variance
extracted (AVE) was examined and in this way, it was verified that it was greater than
the shared variance between the latent variable and the other variables (Table 4) [109,110].
When the matrix of cross-loading factors was got, the results showed the items were more
correlated with their variables than with others [106] (Table 3).

Table 3. Cross loads.

Items SN AT US HD LY

SN1 0.847 0.428 0.496 0.507 0.511
SN2 0.815 0.371 0.436 0.489 0.460
SN3 0.722 0.377 0.377 0.504 0.407
AT1 0.436 0.879 0.555 0.492 0.510
AT2 0.428 0.875 0.560 0.519 0.541
AT3 0.418 0.842 0.547 0.471 0.500
US1 0.501 0.532 0.800 0.571 0.658
US2 0.365 0.434 0.742 0.393 0.395
US3 0.402 0.522 0.798 0.446 0.431
HD1 0.524 0.492 0.521 0.874 0.542
HD2 0.547 0.458 0.491 0.881 0.512
HD3 0.572 0.540 0.590 0.865 0.587
LY1 0.505 0.500 0.570 0.556 0.871
LY2 0.491 0.561 0.579 0.539 0.872
LY3 0.517 0.501 0.558 0.548 0.870

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites
hedonism; and LY: Loyalty to Blockchain sites (dependent variable).

Table 4. HTML index.

SN AT US HD LY

SN —–
AT 0.642 —–
US 0.771 0.838 —–
HD 0.811 0.678 0.784 —–
LY 0.748 0.715 0.832 0.743 —–

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites
hedonism; and LY: Loyalty to Blockchain sites (dependent variable).
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In particular, the finding was that there was no collinearity because the VIF value of
each predictor variable was greater than 0.20 and less than 5 [111,112]. Finally, (heterotrait–
monotrait correlation relationship) the value of the HTMT index in all cases was less than
1 [113] (Table 4).

Table 5. Discriminant validity [114].

SN AT US HD LY

SN 0.797
AT 0.494 0.865
US 0.551 0.640 0.781
HD 0.628 0.571 0.615 0.873
LY 0.579 0.598 0.654 0.628 0.871

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites
hedonism; and LY: Loyalty to Blockchain sites (dependent variable).

For the discriminant validity, the square root of the average variance extracted (AVE)
was verified and it was found to be greater than the shared variance between the latent
variable and the rest of the variables [114,115]. Cross-loading factors were displayed in
Table 4.

Concerning the evaluation of the structural model, which relates the latent variables
with others [74], it was first confirmed that there was no multicollinearity between the
latent variables since in all cases the inflation index of the variance was lower at 3.3, the
condition index was lower than 30 and the tolerance level was higher than 0.20 [116–118].
About the sign of the relationships, it was found that all had a similar positive sign as their
corresponding hypothesis, so no hypothesis had to be rejected.

On other hand, and concerning the magnitude of the causal relationships, it was found
that in all cases the trajectory coefficient (β) (standardized regression weights) reached
levels above the optimal level (β ≥ 0.3) [74]. Because of this, the causal relationships with
the lowest weight were those associated with H4 (β = 0.364). However, the relationship
with the highest weight was H2a (β = 0.640). To analyze the importance of the relationships,
a bootstrapping analysis was carried out with 500 subsamples and 200 cases [119]. All
direct relationships reached a high significance (P ≤ 0.05). Therefore, all hypotheses are
accepted (Table 4).

Tables 4 and 6 showing all the hypotheses were accepted, and the model presents
satisfactory structural and sufficient predictive potential.

Table 6. Relationship data.

Hip Relat. Paths
(β) t p Val. Conf.

H1 SN→AT 0.494 21.244 0.000 Yes
H2a AT→US 0.640 33.426 0.000 Yes
H2b AT→HD 0.571 27.488 0.000 Yes
H3 US→LY 0.430 18.273 0.000 Yes
H4 HD→LY 0.364 15.403 0.000 Yes

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites
hedonism; and LY: Loyalty to Blockchain sites (dependent variable).

4.3. The Analysis of the Predictive Validity of the Model

The Q2 value and the goodness of fit (GoF) test [120] were analyzed to find the pre-
dictive validity of the proposed model and the R2 indicator was also calculated. The R2
indicator (coefficient of determination) is related to the amount of variance of a latent de-
pendent variable that is explained by other constructs of the model [112]. In this study, the
value of R2 relative to the dependent construct (LY) was greater than the minimum accept-
able value of 0.500 (R2 = 0.510) (Table 6). The Q2 indicator was calculated using a prediction



Mathematics 2021, 9, 532 11 of 18

based on redundancy [112,121]. This was developed by Henseler and Schlagel [122,123].
This study shows values above zero (Q2 ≥ 0) in all cases, showing that the model has
significant predictive potential.

To corroborate the result, the GoF (Goodness-of-Fit) test was used, which ranges
between 0 and 1 and represents the geometric mean between the mean of R2 and the mean
of the AVE test (endogenous constructs only). This test reached a value of 0.518, which
is higher than 0.360 (minimum acceptable value) [121]. Therefore, we can affirm that the
model presents satisfactory structural properties and sufficient predictive potential.

4.4. Multigroup Analysis

First, a multigroup PLS-MGA analysis was performed to analyze the existence of
significant causal differences between men and women (hypothesis 6). This method is very
useful for comparing gender differences [124]. The analysis was carried out in the PLS-
SEM structural equation model using the MGA test [123] and the permutation test [125]
conservatively [74]. First, and before performing the multigroup analysis, the invariance
of the measurement was first verified using the three-step procedure called MICOM [80]
(Table 7).

Table 7. MICOM.

Latent Variable
Man

R2 > 0.20 Q2 > 0

AT 0.244 0.181
US 0.410 0.246
HD 0.327 0.245
LY 0.510 0.384

GoF > 0.360 0.518

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites
hedonism; and LY: Loyalty to Blockchain sites (dependent variable).

The first step that was taken was the examination of the invariance of the configuration,
the second step was the verification of the invariance of the composition, and the third step
was to verify the invariance of the means (step 3a) and the variances (step 3b). The first step
involves verifying that identical indicators, data processing, and algorithm settings have
been used in both groups of samples [112]. Regarding the invariance of the composition
(step 2), it has when the composite scores are generated equally across groups [126]. The
results show both groups can be compared using PLS-MGA because invariance has been
confirmed in step 1 and step 2, but not in both parts of the step.

Table 8 shows us the differences in trajectory between men and women, and the
meaning of these differences, both in the permutation test and in the MGA analysis. With
the AMS analysis, a p-value less than 0.05 or greater than 0.95, shows that there is a level
of significance that must be considered between trajectory coefficients associated with
a specific hypothesis. So this causal relationship is significantly different between both
groups [79,126]. Regarding the permutation test, the differences are significant only when
the p-value is less than 0.05. Based on the results of both indicators, we can verify that
there are significant differences between men and women in the third causal relationship
of the model (H2b). Therefore, it can be verified that the results of men and women are
very similar and the sixth hypothesis (H7) is confirmed.
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Table 8. Results of Invariance Measurement Testing Using Permutation.

Step 1 Step 2 Step 3 (I) Step 3 (II)
Full

Measurement
Invariance
Established

LV Configural
Invariance

Compositional
Invariance Partial

Measurement
Invariance
Established

Equal Mean Assessment Equal Variance Assessment

C = 1 Confid.
Interval Dif Confid.

Interval Equal Dif Confi.
Interval Equal

SN Yes 0.999 [0.997,
0.999] Yes −0.059 [−0.107,

0.107] Yes 0.232 [−0.137,
0.128] No No

AT Yes 1.000 [1.000,
1.000] Yes 0.075 [−0.106,

0.107] Yes 0.353 [−0.177,
0.177] No No

US Yes 0.999 [0.998,
0.999] Yes 0.015 [−0.100,

0.101] Yes 0.348 [−0.152,
0.147] No No

HD Yes 1.000 [1.000,
1.000] Yes −0.029 [−0.096,

0.104] Yes 0.110 [−0.135,
0.131] Yes Yes

LY Yes 1.000 [1.000,
1.000] Yes −0.031 [−0.105,

0.098] Yes 0.161 [−0.154,
0.146] Yes Yes

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites hedonism; and LY:
Loyalty to Blockchain sites (dependent variable).

Tables 8 and 9 showing the result of multigroup between different gender, it can be
verified that the results of men and women are very similar to each other.

Table 9. Multigroup Analysis.

Hyp. Relationship PathPathdif.
p-Value Difference

Supported
Men Women Henseler’s MGA Permutation Test

H1 SN→AT 0.536 0.455 0.081 0.078 0.066 No/No
H2a AT→US 0.676 0.601 0.075 0.061 0.066 No/No
H2b AT→HD 0.632 0.515 0.118 0.007 0.002 Yes/Yes
H3 US→LY 0.431 0.425 0.006 0.912 0.904 No/No
H4 HD→LY 0.388 0.346 0.042 0.404 0.386 No/No

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites hedonism; and LY:
Loyalty to Blockchain sites (dependent variable).

Table 10 shows the result of the multigroup divided into different age groups. It can be
seen that the results of the study show that the youngest age group exponentially exceeds
the rest of the ages. This is so because young people are more familiar with the use of
digital tools, ICT, and online platformization. This includes the use of Blockchain.

Table 10. Multigroup Ages Analysis.

Hyp. Relationship <25 25–45 >45

H1 SN→AT 0.685 0.482 0.161
H2a AT→US 0.626 0.422 0.125
H2b AT→HD 0.632 0.392 0.224
H3 US→LY 0.658 0.449 0.126
H4 HD→ LY 0.526 0.498 0.210

Note: SN: Social norm; AT: Attitude towards Blockchain sites; US: Blockchain sites usability; HD: Blockchain sites
hedonism; and LY: Loyalty to Blockchain sites (dependent variable).

5. Conclusions
5.1. Evidence Obtained

Our results represent a contribution to the study of Blockchain technology in tourism
and consumers’ loyalty to OTAs. This will be especially important after the pandemic since
OTAs are urgently needed to gain market share during revitalizing the tourism industry.

First, the responses to the items show that social norms have a significant impact on
consumers’ technology adoption by changing their attitude toward it. Blockchain tech-
nology was perceived as a new technology that is worth learning. The local government
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played an important role in building such a social norm, which is an excellent demon-
stration of how the local government can discharge the responsibility of revitalizing the
tourism market after the health crisis.

Secondly, in this study, a significant model of the consumers’ loyalty toward OTAs
has been generated through technology adoption. It is effective and practical for OTAs
to generate loyalty by adopting new technology such as Blockchain. The model allows
integrating technology and OTAs through market orientation, which suggests OTAs can
increase market share through technological innovation.

Thirdly, it is noteworthy that the positive attitude of consumers toward Blockchain
technology influences their perceived usability and hedonism of the application adopted
such technology. Therefore, these attitudes are causally and significantly linked to the level
of consumers’ loyalty towards OTAs.

The variables and their relationships included in the proposed model identify the
attitude toward Blockchain technology, highlighting the importance of cooperation. After
all, the recovery of the tourism industry requires the joint effort of all agents and institutions.
The major limitation of this research has been related at all times to the selection and
combination of the internal and external variables included in the proposed model, because
of the great diversity of variables in the literature when studying consumer loyalty. The
second limitation would be related to the use of a sample from a specific city like Hangzhou,
although it can also impact consumer attitudes in a broader area.

Also, and we believe that they would be of great relevance, the next line of research
could be to extend behavioral loyalty analysis to constant use of the said app as well
as actual purchases, in which case a dashboard data-driven research methodology and
implement it consequently, to visualize long-term consumer behavior.

In short, smart destinations help by directly and indirectly collecting and processing
data from potential customers and users in general of tourism services, with the sole
objective of providing a better service to residents and tourists. Those places that have
committed to working to become smart destinations can gain recognition from the markets,
especially if they focus their data and knowledge on aspects that are now key such as
security. They show that they work in a serious and committed way with society to help
it and improve resident’s quality of life, visitors, and tourists. Digitization and, a clear
example of it, Blockchain technology, is a pillar to obtain economic benefits and improve
positioning in a given market niche, while providing quality in the customer experience,
facilitating the purchase of a tourist service/product, and later loyalty.

5.2. Implications for Practice and Policy

Firstly, the study reveals that social norms will lead consumers to grow positive
attitudes toward new technology, and thus motivates them to seek novelty applications.
Such a unique atmosphere might be gained by building a smart destination, for citizens
were educated through everyday life interact with smart applications. The development of
smart destinations should not leave residents behind, by encouraging them to learn new
technology, the tourism industry may take advantage of such social norms indirectly.

Secondly, the study showed that consumers will perceive higher utilitarian value and
hedonic value when using the application with Blockchain. This implies that OTA should
adopt this new technology to gain a helpful position in marketing.
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