Should cryptocurrencies be used in booking hotel rooms? An analysis of consumer intention

Introduction
As technology evolves, consumers’ desire for more convenient and flexible financial transactions has grown, leading to the development of cryptocurrencies. Cryptocurrency is defined as a new form of virtual currency in which transactions are recorded on the blockchain ‒ a decentralized, distributed ledger that records the origin of a digital asset (Baur et al., 2015; Fung & Halaburda, 2014). Bitcoin, the first cryptocurrency introduced in 2009, has gained popularity over the years. The value of one Bitcoin is more than $43,000 on January 2022, with a market cap of $818 billion, making Bitcoin the most popular and expensive virtual currency in the world (Coinbase, 2022; Swan, 2015). The increasing popularity of Bitcoin started the influx of other cryptocurrencies, such as LiteCoin and Ethereum. 
The advantages of using cryptocurrencies have been widely discussed. Previous studies indicated that low transaction cost, including the cost of international transactions, is one of the biggest benefits of cryptocurrency (Cohen et al., 2017; Grover et al., 2019; Kogure et al., 2017; Kshertri, 2017; Shermin, 2017; Sobhanifard & Sadatfarizani, 2019). Since cryptocurrencies lack intermediaries, partly because no formal regulations are in place, transactions are completed at lower costs than those associated with more typical payment methods like credit cards (European Banking Authority, 2014). Another advantage lies in transaction time, because the architecture of cryptocurrency improves transmission speed. Transactions can be settled faster and processing occurs 24/7, whereas transactions with typical currencies take longer and are not processed after business hours (Siluk, 2013).
Other advantages include the security of the data. Cryptocurrency transactions are similar to cash transactions because they do not require input of any sensitive personal data, thus removing a potential source of data leaks or identity theft (Wu, 2014). Anonymity is also an advantage of cryptocurrency. Individuals are able to create more than one identity for making transactions if they would like, a unique benefit that has led cryptocurrency to be a popular method of investment (Alghamdi & Beloff, 2015). However, more recently, cryptocurrency is being considered a more mainstream method of transaction, as over 100,000 online and offline retailers worldwide now accept payment via Bitcoin, including Microsoft, Whole Foods, Subway, AT&T, and Overstock (Blumberg, 2017; Thellmann, 2020).
With over 221 million cryptocurrency users and 106 million cryptocurrency wallet owners worldwide, a few blockchain platform development companies have launched their services to hotel companies (Bjoroy, 2017; Wang, 2021). For instance, Nordic Choice Hotels in Norway provides a platform based on blockchain and its own cryptocurrencies, which hotel guests use when they book hotel rooms (Whyte, 2017). In addition, a new platform, Travala, is now accepting cryptocurrencies for making travel arrangements (Helms, 2020). However, in spite of these trends, no study has examined consumers’ behaviors related to booking hotel rooms using cryptocurrencies. 
TAM has already been adapted in explaining one of the most popular cryptocurrencies, Bitcoin, in the business context (Folkinshteyn & Lennon, 2016). This is the first cryptocurrency study to validate and extend the Technology Acceptance Model (TAM) (Davis, 1989) to study consumers’ intentions in the lodging industry. It will provide meaningful insights for researchers into the reasons consumers use cryptocurrencies when they book hotel rooms. Understanding what influences consumers’ intentions to use cryptocurrencies in making hotel room reservations also will help industry professionals develop short-term and long-term strategies. The purpose of the study is to research factors influencing consumers’ intentions to use cryptocurrencies when booking hotel rooms. 

Literature Review
Blockchain and Cryptocurrencies
Although digital currencies have existed since the 1980s, the era of cryptocurrency started in 2009 when Bitcoin was first introduced. Satoshi Nakamoto defined Bitcoin as a peer-to-peer decentralized online cash system based on blockchain, not governed by any specific bank or country but operated by automated consensus among network users (Nakamoto, 2009). The rapid growth of Bitcoin as a type of cryptocurrency that relies on blockchain’s secure structure brought public attention to blockchain technology (Bhardwaj & Kaushik, 2018; Ishmaev, 2017; Wolfson, 2015). 
Blockchain is described as an online ledger that records all transactions and information in blocks (Bhardwaj & Kaushik, 2018) that are linked cryptographically. When information is recorded in each block, information is transformed to encrypted data, so it is almost impossible to change it back to the original information. Although every network user is able to see information within the blocks, they see only the cryptography. Only the individual to whom to the specific block belongs can see the detailed information. Blocks are added to the blockchain by “miners,” who run special software on their computers to process transactions. Each block is added to the blockchain in a linear, chronological order. Since each block records the previous block’s information, blocks are connected like a chain. Furthermore, the recorded database in each block can never be removed or changed, so it is very secure and safe. Blockchain technology can be applied to any form of asset registry, inventory, exchange, database management, economics, or any other financial area (Swan, 2015). 
Because this new technology is in an early stage with respect to general consumers, the terms blockchain and cryptocurrencies have been used interchangeably; however, they aren’t the same thing. The blockchain, as mentioned earlier, is a technology that records transactions and information in blocks that are connected like a chain ‒ hence it is called blockchain. Cryptocurrencies are virtual currencies used in transactions within a block; cryptocurrencies can be used to make payments or investments, whereas the blockchain can record those cryptocurrency transactions.
Blockchain and cryptocurrencies can be utilized broadly in the lodging industry (Sanders, 2017). Blockchain can be used to change the payment system, database management system, room distribution channels, etc. (Martin, 2017). For example, if a lodging company adopts a room distribution platform based on blockchain, travelers could check room inventories and make reservations with cryptocurrencies from home without relying on intermediaries like online travel agencies (Whyte, 2017). Such a system would help hotel companies lower distribution channel costs, and travelers would be able to book rooms at lower rates (Bastiat, 2017). In addition, it could help eliminate currency exchange fees for foreign travelers because they wouldn’t have to exchange money back and forth when they travel. 
Technology Acceptance Model
The Technology Acceptance Model (TAM) was first proposed by Davis (1989) to explain and predict employees’ acceptance and usage of new information technology in the workplace. TAM was rooted in the theory of reasoned action (TRA) proposed by Fishbein and Ajzen (1975); however, TAM differs from TRA because TRA wasn’t specifically tailored toward technology acceptance and didn’t provide a basis to study the effect of factors on internal beliefs, attitudes, and behavioral intention (Davis, 1989). Although it was originally proposed to study employees and their technology acceptance, TAM has received considerable attention from researchers focusing on information technology and is being used to study user acceptance behaviors among consumers, because it is easily extendable to capture different technologies (Lee et al., 2003). TAM was selected as a theoretical foundation for this study because it is parsimonious; it has been used extensively for empirical studies in both hospitality information technology and general business information technology.
TAM relies on two antecedents of attitude ‒ intention and intention to accept new technologies. The first belief is perceived usefulness (PU), defined as “the degree to which a person believes that using a particular system would enhance his/her job performance” (Davis, 1989, p. 320). It is suggested that PU measures the extent to which an individual believes using the new technology in performing tasks will help him/her gain future benefits (Seddon & Kiew, 1994). On the other hand, perceived ease of use (PEOU) refers to the extent the individual expects a technology to reduce or even eliminate mental and physical effort (Davis, 1989). Attitude, which appears to mediate the relationship between the two beliefs and intention in the initial TAM, is defined as the potential user’s feelings, either favorable or unfavorable, toward using a new technology (Fishbein & Ajzen, 1975). Behavioral intention, which is a precursor to actual behavior, is affected by attitude; in addition, it is influenced directly and indirectly by PU and PEOU. However, Davis et al. (1989) found that attitude mediated the effects of PU and PEOU on intention far less than TRA or TAM ever postulated; therefore, the final model they suggested included only PU and PEOU.
This study’s theoretical framework is based on TAM and aims to examine the proposition that consumers who believe cryptocurrencies are useful and easy to use will be more likely to use them when booking hotel rooms:
H1: Perceived usefulness positively affects consumers’ intentions to use cryptocurrencies when booking hotel rooms.
H2: Perceived ease of use positively affects consumers’ intentions to use cryptocurrencies when booking hotel rooms.
Perceived Credibility
	Perceived credibility (PC), which was originally not part of TAM or TRA, has been gaining attention with the advancement of technology; it refers to the extent to which one believes that the use of new technology will pose privacy or security issues (Wang et al., 2003). Privacy issues are related to managing the collection of personal data as well as handling the data itself. Protection of privacy has been a highlighted concern in accepting new technology (Jones et al., 2004; Kim et al., 2008). Security threats are focused more on protecting information and systems from risks such as unauthorized access, use, release, and even destruction of data (Luarn & Lin, 2005; Wang et al., 2003). 
Although it has not been studied as extensively as PU and PEOU, individuals’ perceptions about the credibility of new a technology or system might affect whether they accept and use it, as behavior is based on a perceived sense of security/insecurity, much more than one might realize (Adams & Sasse, 1999). The Internet constantly and continuously threatens users’ privacy and security in new and innovative ways, and the threats are becoming smarter (Hoffman et al., 1999). 
Findings from studies on perceived credibility concluded that the degree of consumers’ concerns about privacy and/or security negatively influence their intention to adopt the technology. For example, Wang et al. (2003) expanded TAM to study factors affecting user acceptance of online banking and concluded that PC has a significant effect on the behavioral intention to use internet banking. In fact, they found that PC had a stronger influence than the original TAM variables, such as PU and PEOU, in the online banking context. It is believed that in an online setting where any types of currency are being exchanged and transferred, PC is a strong factor influencing individuals’ intention. This led to the following hypothesis:
H3: Perceived credibility positively affects consumers’ intention to use cryptocurrencies when booking hotel rooms.
Subjective Norm
	Ajzen’s (1991) theory of planned behavior (TPB) posited that there are three conceptually independent factors for intention: attitude toward behavior, subjective norm (SN), and perceived behavioral control. Attitude toward behavior refers to an individual’s evaluation of the behavior, which could be favorable or unfavorable; perceived behavior control explains the degree to which a person perceives the ease or difficulty of performing the behavior; and subjective norm describes the effect of what others who are important to a person think he/she should do (Ajzen, 1991). Attitude and subjective norm originally came from TRA; however, TAM lacks a social factor like SN because it focuses on technology acceptance and behaviors in the workplace, whereas TRA and TPB focus more on general human behaviors and intention.
	Previous studies about subjective norm have been somewhat inconsistent. Some studies found a significant positive relationship between SN and intention (e.g., Kim, 2016; Lopez-Nicolas et al. 2008; Taylor & Todd, 1995), whereas others found no significant relationships (e.g., Kamble et al., 2019). Studies finding an insignificant SN-intention relationship claimed that might be because there is no external pressure nor real consequences for performing or not performing the behavior (Davis, 1993; Davis et al., 1992; Hartwick & Barki, 1994). Additionally, Hartwick and Barki (1994) emphasized that SN is more important to consumers before they implement a technology or in the early phases of implementation, when their experience and knowledge about the technology are limited. Since use of cryptocurrency in the hotel industry is in the pre-implementation phase, this study postulates that consumers will be affected by other people’s opinions about the use of cryptocurrencies in the hotel industry.
H4: Subjective norm positively affects consumers’ intention to use cryptocurrencies when booking hotel rooms.

Methodology
Instrument Development
	A survey was developed based on the previous literature and TAM. Survey questions measuring PU and PEOU were adapted from Davis (1989), and items that measured subjective norm were adapted from Ajzen (1991). Perceived credibility was measured using items from Wang et al. (2003). Lastly, items measuring intention were adapted from Venkatesh et al. (2003) and Jani and Han (2011). The survey used a 7-point Likert scale ranging from 1- strongly disagree to 7 - strongly agree. A pilot survey was conducted with four industry professionals and six faculty members whose area is information technology. The pilot indicated that editing was necessary to improve the flow and readability of the survey. The questionnaire was revised based on feedback from the pilot participants before it was available for respondents. 
Data Collection
The target population for this study consisted of U.S. residents who owned one or more cryptocurrencies at the time of the survey and who had made a hotel reservation within the past six months. Because no hotel accepts cryptocurrencies yet, we selected consumers who were cryptocurrency holders and had knowledge about cryptocurrencies. A link to the survey was posted on three of the biggest online communities discussing cryptocurrencies in February 2020, and a reminder was posted a week after it was originally posted; the survey period was closed in early March 2020. Even though the discussion on these online communities was focused on cryptocurrency issues, such as news and policies around the world affecting the increase or decrease of various cryptocurrencies, respondents were first asked five basic questions to test their knowledge about cryptocurrencies. They were able to proceed to the survey if they answered all five questions correctly. Of the 1,104 individuals who started the survey, 311 failed to pass the initial five-question quiz, so they weren’t allowed to move on to the rest of the survey. Another 412 responses were screened out because respondents did not complete the survey. A total of 381 surveys were used for data analysis. 

Results
Respondents’ Profile
Table 1 presents the socio-demographic profile of the respondents, including gender, age, race, highest level of education completed, and annual income. Of 381 respondents, the majority of the respondents were male (78.7%) and 40 years old or younger (82.7%). Approximately 62% of the respondents were Caucasians and 88% had at least a bachelor’s degree. In addition, 61.7% of the respondents were from the five most populated states: California, Florida, New York, Texas, and Pennsylvania.
[Insert Table 1 around here]
Measurement Model
A measurement model comprised of all variables was generated using AMOS 25 before the structural analysis was conducted. A confirmatory factor analysis (CFA) using maximum likelihood estimation was used because it is considered to be the most appropriate analysis method to verify validity and reliability of the scale. Various fit indices, such as chi-square, CFI, TLI, IFI, and RMSEA, were used to determine the model fit (Hu & Bentler, 1999). Initial results were carefully examined; loading values less than .60 were removed before further analysis, based on Anderson and Gerbing’s (1988) recommendation. 
The goodness-of-fit statistics were found to be satisfactory (ꭓ2 = 195.61, df = 94, p < .001, ꭓ2/df = 2.081, RMSEA = .053, CFI = .976, IFI = .976, TLI = .969). As shown in Table 2, standardized loadings were all higher than the minimum criteria of .5 (Hair et al., 1998), ranging from .74 to .89. The validity and reliability of the model were checked (see Table 3).  Convergent validity was assessed with average variance extracted (AVE) and met the recommended threshold of .5, ranging from .630 to .710. All constructs showed satisfactory construct reliability, as all values exceeded the recommended minimum of .7. All constructs’ square root of AVE was greater than correlations with other factors (see Table 3).  
[Insert Table 2 around here]
[Insert Table 3 around here]

Structural Model

	After confirming the model fit to be satisfactory, Structural Equation Modeling (SEM) was used to examine the relationships among all constructs. The result of the analysis showed a good model fit: ꭓ2 = 228.62, df = 109, p < .001, ꭓ2/df = 2.097, RMSEA = .054, CFI = .973, IFI = .973 and TLI = .967. As Table 4 shows, the path estimates all had significant positive effects on behavioral intention to use cryptocurrencies in the hotels; all hypotheses are supported.
[Insert Table 4 around here]

Discussion and Conclusions
	This research aimed to study consumers’ intentions to use cryptocurrencies when booking hotel rooms. Because there is no extant research framework focusing on use of cryptocurrencies in either the lodging industry or the hospitality industry, this research is a pioneering effort in applying and extending TAM to the newly emerging context of cryptocurrency, which has recently received attention from scholars. 
Utilizing the technology acceptance model (TAM) as a theoretical framework, this research study extended and tested four existing and new determinants of customers’ acceptance of cryptocurrency as a means of paying for lodging to advance the literature in the area: perceived usefulness (PU), perceived ease of use (PEOU), perceived credibility (PC), and subjective norm (SN). The results of this research showed that PC (β = .354) had the strongest effect on consumer acceptance, followed by PU (β = .305), SN (β = .274), and PEOU (β = .151). These findings indicate that hotel managers who plan to accept cryptocurrency in the long term should focus on improving credibility, functionality, and usability. 
Given that this study focuses on a type of currency, it is not surprising to find that PC has a strong influence on individuals’ intention. Even studies discussing online transactions (such as online banking or online shopping), not currencies themselves, show consumers are concerned about privacy and security threats. For example, Wang and colleagues’ study (2003) focusing on online banking in its infancy stage found PC to have a significant effect on intention. Therefore, it is understandable and obvious that the individuals are worried about the credibility of using cryptocurrencies when booking hotel rooms. 
As the use of cryptocurrencies in general ‒ and specifically for purchasing a hotel room ‒ is not a mandatory activity in life, and although it is both useful and easy to use, the original TAM beliefs won’t be enough to cause individuals to form the intention to use cryptocurrencies in booking hotel rooms. In fact, given the sample of survey participants who already understand cryptocurrencies and have experience purchasing some type of them, it is safe to assume that consumers know how cryptocurrency purchase works. Therefore, it is important to develop cryptocurrencies that don’t pose privacy or security threats. 
	The results of this study indicate that PU is also a strong predictor of individuals’ intention to use cryptocurrencies for booking hotel rooms, which means customers will be more likely to use cryptocurrencies to book hotel rooms if they feel that it is useful for them to do so. In addition, PEOU, the other antecedent in TAM, was also found to be a significant factor. Davis et al. (1989) surveyed students who were using a new program and found both PU and PEOU to be significant, with PU showing a stronger link to intention to use than PEOU. In this study, the effect of PU was shown to be stronger than PEOU, which is consistent with the findings of Davis and others. This is not a surprise, considering that individuals in the target sample surveyed in this study already have experience purchasing cryptocurrencies; therefore, it is safe to assume that perceived ease of use might not be as important because they already know how to conduct cryptocurrency transactions. 
	Subjective Norm (SN), the additional determinant, was also found to be significant, indicating that the social influence of other people, such as family and friends, affect an individual’s decision to use cryptocurrencies when booking a hotel room. TAM does not include SN as an antecedent; however, researchers in the hospitality industry have attempted to test the effect of SN on intention. Although previous studies of SN and intention have been inconsistent, the results of this study confirmed and extended the previous literature related to SN (Davis et al, 1992; Davis, 1993; Hartwick & Barki, 1994; Kim, 2016). 
This study extended and validated the original TAM in the context of cryptocurrencies in the hotel industry. To the author’s knowledge, studies discussing cryptocurrencies or even blockchain are scarce; in fact, this is the first study that is known to use TAM to research cryptocurrencies in the lodging industry. Therefore, this study provides meaningful insights in understanding what might influence consumers in using cryptocurrencies when booking hotel rooms. 
The current study included PC and SN in addition to the original TAM beliefs (PU and PEOU). Although previous studies showed that the significance of PU and PEOU depends on types of technology, the results of this study show that both PU and PEOU are significant factors. Additionally, PC and SN are both found to be significant factors for consumers when making room reservations using cryptocurrencies. The findings of the current study strongly support the appropriateness of using and extending TAM in studying consumers’ intention to use cryptocurrencies when booking hotel rooms. 
This study’s results have implications for industry professionals in the lodging industry. The results indicated that PC is a major factor influencing individuals to use cryptocurrencies when booking hotel rooms. Therefore, professionals need to understand that security and privacy threats affect consumer intention. Although hotels have attempted to increase the security of their data from hackers, data breaches from hotel companies happen, even among internationally renowned companies such as Hyatt, Marriott, and Hilton. Accepting cryptocurrencies for hotel reservations would significantly decrease the possibility of a data breach as they are known to be more secure than any conventional currencies. 
Additionally, the current study revealed the importance of SN in influencing consumer intention to use cryptocurrencies when booking a hotel room. Lodging professionals could partner with online cryptocurrency communities and run special promotions for using cryptocurrencies when booking hotel rooms. Hotels and third-party platforms could also work with cryptocurrency influencers in promoting the use of cryptocurrencies for making hotel room reservations. In addition, consumers who have used cryptocurrencies for hotel reservations could be asked to post reviews for rewards like Marriott does with their PlusPoints Program, which rewards consumers with loyalty points (Ekstein, 2014).
Finally, this study has shown that the original TAM antecedents influence consumer intention to use cryptocurrencies when they book hotel rooms. In order to favorably influence that intention, lodging professionals should consider providing multiple ways to process cryptocurrencies so consumers can complete the buying process quickly and efficiently. For instance, consumers could pay for hotel reservations using QR code or through PayPal, Apple Pay, or Samsung Pay. 
 This research study is not free from a few limitations. The study used a sample of individuals who are members of online communities that focus on cryptocurrencies; therefore, the generalizability of the results is limited as the survey was posted and available to view by the members of those communities only. Future research may replicate this study in a broader sample with a more diverse cross-section of consumers. Another limitation is that the scope of the study was limited and focused on PU, PEOU, SN, and PC. Future studies can address other factors or conduct a qualitative study to learn more about consumers’ intention to use cryptocurrencies in the lodging industry. 
This study was motivated by increasing development and attention of the cryptocurrencies. The research provided unique perspectives of the current holders in using their cryptocurrencies when booking hotel rooms. Cryptocurrency itself as well as the use of the cryptocurrencies present a few hurdles, such as scalability, lack of inherent value and price volatility, and lack of regulations; however, the cryptocurrency market is expending in a record level because individuals perceive the advantages outweigh the disadvantages (Boukhalfa, 2019). This study provides a foundation for further study on consumer perceptions of the use of cryptocurrencies in the hotel industry.
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Table 1
Demographic Profile (N=381)
	Variables
	Item
	N
	%

	Gender 
	Male
	300
	78.7

	
	Female
	81
	21.3

	
	
	
	

	Age 
	21 – 30 years old
	210
	55.1

	  
	31 – 40 years old
	105
	27.6

	  
	41 – 50 years old
	37
	9.7

	  
	51 years old and older
	29
	7.6

	
	
	
	

	Ethnicity
	White/Caucasian
	235
	61.7

	
	African American
	109
	28.6

	
	Hispanic
	22
	5.8

	
	Asian/Pacific Islander
	15
	3.9

	
	
	
	

	Level of Education
	High school/GED
	15
	3.9

	
	Some college
	16
	4.2

	
	2-year college degree
	15
	3.9

	
	4-year college degree
	231
	60.6

	
	Master’s degree or higher
	104
	27.3

	
	
	
	

	Annual Income
	Below $30,000
	34
	8.9

	
	$30,000 - $39,999
	52
	13.6

	
	$40,000 - $49,999
	82
	21.5

	
	$50,000 - $59,999
	71
	18.6

	
	$60,000 - $69,999
	58
	15.2

	
	$70,000 - $79,999
	30
	7.9

	
	$80,000 - $89,999
	15
	3.9

	
	$90,000 - $99,999
	9
	2.4

	
	$100,000 or more
	30
	7.9











Table 2
Measurement Model 
	Constructs/Items
	Standardized Loadinga

	Perceived Usefulness
	

	PU_1
	.87

	PU_2
	.85

	PU_3
	.74

	
	

	Perceived Ease of Use
	

	PEOU_1
	.82

	PEOU_2
	.79

	PEOU_3
	.78

	
	

	Perceived Credibility
	

	PC_1
	.81

	PC_2
	.81

	PC_3
	.79

	
	

	Subjective Norm
	

	SN_1
	.85

	SN_2
	.86

	SN_3
	.85

	
	

	Intention
	

	INT_1
	.89

	INT_2
	.86

	INT_3
	.82

	INT_4
	.80


aAll factor loadings are significant at p < .05
















Table 3
Reliability and validity analysis
	
	CR
	AVE
	MSV
	ASV
	SN
	PU
	PEOU
	PC
	INT

	SN
	0.843
	0.643
	0.630
	0.444
	0.802
	
	
	
	

	PU
	0.862
	0.677
	0.581
	0.420
	0.741
	0.823
	
	
	

	PEOU
	0.836
	0.630
	0.523
	0.386
	0.581
	0.577
	0.794
	
	

	PC
	0.870
	0.626
	0.578
	0.393
	0.596
	0.480
	0.716
	0.791
	

	INT
	0.907
	0.710
	0.630
	0.552
	0.794
	0.762
	0.723
	0.760
	0.843










CR = Construct Reliability, AVE = Average Variance Extracted, MSV = Maximum Shared Variance, ASV = Average Shared Variance
Diagonal elements (bold & italicized): Square root of AVE 
All correlations are significant at the 0.05 level or better.




















Table 4.
Hypotheses testing result
	
	Paths
	β
	t-value
	Result

	H1
	PU  BI
	.305**
	5.273
	Supported

	H2
	SN  BI
	.274**
	4.962
	Supported

	H3
	PEOU  BI
	.151*
	2.607
	Supported

	H4
	PC  BI
	.354**
	6.249
	Supported




