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Abstract: This study investigates the barriers to digitalization in small and medium-sized hotels through a combined Analytic 
Hierarchy Process (AHP) and Decision-Making Trial and Evaluation Laboratory (DEMATEL) analysis. It aims to identify and 
rank the barriers to technology adoption and understand their interrelationships. The findings emphasize that the most 
significant barriers are technological context and organizational context, precisely data security, IT infrastructure, competition, 
skilled digital workforce, and financial resources are challenges for this process. Besides, the technological context and 
organizational context belong to the cause group, which directly and indirectly influences the environmental context. The study 
provides a comprehensive framework for understanding the multifaceted barriers to digitalization in the hotel industry, 
suggesting that managers focus on overcoming these critical barriers to improve performance through digital adoption. This 
research solves a gap in the literature by focusing on independent hotels' challenges in technology adoption. It offers practical 
insights for hotel managers and technology developers aiming to support digitalization in this industry. 

Keywords: analytic hierarchy process in tourism; barrier factors; decision-making trial and evaluation laboratory; technology 
adoption; technology-organization-environmental framework. 

JEL Classification: L83; M15; O33.  

Introduction  

Technology is creating a massive revolution for manufacturing and service companies regarding management, 
organization, and operations. Integrating multiple technologies and enhancing processes is anticipated to lead to 
significant change in the workplace, requiring employees to acquire new skills for future production systems 
(Horváth and Szabó, 2019). For more than many years, the adoption of information technology (IT) systems has 
significantly transformed business operations within the hospitality industry (Buhalis and Leung, 2018), enabling 
direct engagement with customers (Leung et al. 2013), boosting competitiveness (Inversini and Masiero, 2014), 
and enhancing overall organizational performance (Melián-González and Bulchand-Gidumal, 2016). 

Adopting information and communication technology (ICT), the Internet, and mobile applications has 
become exciting for researchers, policymakers, and managers. Primarily, that interest has recently increased in the 
hospitality and tourism industries (Berne et al. 2012; El-Gohary, 2012; Lin, 2017). As an inevitable consequence, 
researchers have developed and utilized the accepted theoretical frameworks to examine the adoption and diffusion 
of IT and Internet applications in business (El-Gohary, 2012). Competition in the open business environment will 
become fiercer and fiercer. Maintaining and surviving in that dynamic business environment requires travel 
companies and hotels to constantly change their strategies and approaches to get the best customer experience 
through products and services (Berne et al. 2012; Lin, 2017). With the growth of wireless devices and the explosion 
of mobile devices, mobile technology applications have played an essential role in changing the landscape of many 
organizations (D. Wang et al. 2012). Technology adoption, as well as digitalizing functions and tasks, not only helps 
to simplify but also helps improve organizational performance. It is considered a strategic weapon to help small and 
medium-sized hotels compete fairly with chains or large hotel systems in a challenging business environment 
(DiPietro and Wang, 2010).  
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Almost all hospitality or organizations operating in the tourism industry must respect the role of digitalization 
as a public service to survive in the competitive market (Krizaj et al. 2014; Spencer et al. 2012). Small and medium-
sized enterprises (SMEs) make up an overwhelming number of the travel and hospitality industries worldwide today 
(Alison Morrison, 1998; Alison Morrison and Thomas, 1999). Digitalization has emerged as a tool to bring exciting 
experiences to customers looking for new experiences with tourism products without touching the actual products 
(WTO, 2001). Lin (2017) points out that it is currently possible to plan all stages of a trip online; that is, one can buy 
airline tickets, book accommodation services, purchase attraction tickets, view maps, rent cars, and seek tips and 
reviews of tours and restaurants. Therefore, digitalization changed the way contracts for tourism services were 
handled. The modern traveler has become the consumer of a new market, known as the online market, or electronic 
commerce, and user reviews are a new source of information in the hospitality and tourism industries (Ricaurte, 
2012). Digitalization and technology allow small and medium-sized hotels to build their vision and image on a large 
scale and reach out to customers worldwide. Low operating costs, infrastructure associated with development, 
creating a completely new product distribution channel, and extensive connectivity are among the essential criteria 
determining access to the internet and technology for SMEs (Poon and Swatman, 1999). 

Previous studies have often focused on determining the effectiveness of digitalization and technology 
adoption so that companies can devise a specific strategy related to innovation. Experts are aware of the great 
potential of digitalization for the tourism industry. However, the utilization of digitalization always needs to be 
addressed by organizations, managers, or internal resources. These barriers often negatively impact digitalization 
(Cooper and Zmud, 1990). Besides, more research is needed to address the barriers or challenges of the 
digitalization process for organizations. Besides, the tourism industry is a traditional industry that needs more 
connection to innovation and the application of technology. In other words, a research gap exists regarding the 
barriers of digitalization to the hospitality industry. Okumus et al. (2010) revealed that approximately 70% of 
solutions to strategic innovation in organizations fail. Organizational changes such as digitalization or technology 
adoption are often considered risks. The limited adoption of ICT innovation among SMEs creates significant 
concerns about their ability and willingness to use ICT and the Internet as a tool of Business. Digitalization has 
radically changed business methods, customer behavior, and fierce competition in the market (Brunetti et al. 2020). 
These changes significantly affect the tourism and hospitality industries, which depend on business-consumer 
relationships, digital communication platforms and conduits, and digital technologies (Gössling, 2020). This study 
aims to focus on small and medium-sized hotels (SMHs) or independent hotels that are not part of a large hotel 
chain or system. This study uses the Technological - Organizational - environmental (TOE) context framework to 
evaluate the impact of essential barriers and their cause-and-effect relationships on the digitalization of small and 
medium-sized hotels (SMH) in Vietnam. The results can clarify the critical role of technological, organizational, and 
environmental contexts and their essential barriers in digitalization. The study uses a combination of two multi-
criteria decision analysis methods, AHP and DEMATEL, to identify the most significant barriers to technology 
adoption as well as the interrelationships between these barriers. The contribution of this research will help small 
and medium-sized hotels focus their resources on addressing the most significant barriers to improving efficiency 
through digitalization or technology adoption. This knowledge is indispensable for digitalization management and 
research. Without clarifying the role of critical success factors, SMH may be unable to maximize digitalization's 
economic and social benefits.  

1. Literature Review  

1.1 Small and Medium - Sized Hotels  

There is no exactly accepted precise definition for the term "small and medium-sized enterprises" in the hospitality 
and tourism industry (Thomas and Thomas, 2005). One solution is for academics to determine the hotel size by 
the number of rooms and full-time employees. Moutinho (2013) revealed that small-sized hotels will have fewer 
than 50 rooms, employ less than ten people, and operate in areas that are not major tourist hubs. Ingram et al. 
(2000) have given a precise definition of small businesses operating in the hotel sector as hotels with less than 50 
rooms, a medium-sized hotel has about 51-100 rooms, and accommodation from 100 rooms or more will be large 
hotels, similar to the above but in terms of personnel. Page et al. (1999) defined that hotel with large Small scale 
hotels will have less than nine people will participate in their activities, while medium hotels will have about 10 - 99 
people. Therefore, at this stage, it is challenging to have a specific definition of the size of enterprises in the tourism 
industry compared to other sectors.  Atkins and Lowe (1997) indicated that there are at least 40 different definitions 
of firm size used in the study. Still, there needs to be more consistency in evaluating the criteria for determining 
firm size. The requirements are many, such as the number of employees, annual sales revenue, value of fixed 
assets/plant and machinery, and the management structure. 
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1.2 Innovation Diffusion Theory in an Investigation of Technology Adoption 

In recent years, many different types of technologies have been applied, such as the Internet and business 
administration systems, and many new technology concepts, such as e-commerce, digital transformation, or 
business. Previous studies have also seen the digitalization of an organization's functions as part of technology 
adoption. Among the previous studies, several theoretical models are used to identify, predict, and explain the 
behavior in adopting technology in organizations. Examples of these models include the Theory of Reasoned Action 
(TRA), the Theory of Planned Behavior, the Technology Acceptance Model (TAM), as well as the Unified Theory 
of Acceptance and Use of Technology (UTAUT). Despite the critical significance of this model for studying the 
process and acceptance of technology, the above models are only suitable for research on individual levels (El-
Gohary, 2012; Oliveira and Martins, 2011). TAM theory has shown that adoption behavior is influenced by an 
individual's tendency to use technology, which is determined by the perception and ability to use similar technology. 
The study of IT adoption models at the organizational level (Oliveira and Martins, 2011) showed that Diffusion 
Theory (IDT) (Rogers et al. 2014) and TOE framework (Tornatzky et al. 1990) are two models whose dominant 
pattern in explaining the use of technology in the organization. 

Innovation Diffusion Theory suggests that a firm's adoption and use of innovation are influenced by five 
innovation characteristics (relative advantage, compatibility, complexity, trialability, and observability) and six 
organizational characteristics (centralization, complexity, formalization, interconnectedness, slack, and size). 
However, IDT theory includes the influence of technological and managerial characteristics on technology adoption. 
However, the TOE framework is more comprehensive and practical because it applies more environmental factors. 
The TOE framework provides a different perspective when considering technology adoption based on 
characteristics that can impact the organization (Chau and Tam, 1997). The TOE framework is a perfect fit because 
it is more powerful and comprehensive than other models. TOE has also been applied in many studies, such as 
Electronic Data Interchange systems (EDI) (Kuan and Chau, 2001), Enterprise applications (Ramdani et al. 2013), 
radio frequency identification technology (RFID) (DiPietro and Wang, 2010). Based on empirical studies, the TOE 
framework will continue to be applied in applying technology to research in the hospitality industry. 

1.3 Factor Affecting Technology Adoption and Decision Based on TOE Framework 

The Technology-Organization-Environment (TOE) framework consists of 3 contexts that influence the process by 
which a particular organization takes place through technology adoption (Tornatzky et al. 1990). The TOE includes 
the Technological context, Organizational context, and Environmental context. Recently, TOE has also been used 
as a foundational theory to examine the factors affecting the use of mobile applications for hotel reservations (Y. 
S. Wang et al. 2016). Therefore, the TOE framework explains the adoption of innovation, and many empirical 
studies have focused on various IS domains by applying it. Research on technology adoption of organizations 
through the TOE framework is quite popular, but identifying and analyzing challenges or obstacles of technology 
adoption behavior based on the TOE framework will be a trend for the future. Therefore, as shown in Figure 1, an 
integrated and multi-faceted framework is suitable for the present study. The barrier factors influencing the adoption 
of mobile technologies are discussed below. 

1.4 Technological Context 

Technology context includes the internal and external technology characteristics relevant to the organization, 
including Data security, IT infrastructure, Culture, and risk (Kuan and Chau, 2001; Oliveira et al. 2014; Tornatzky 
et al. 1990). Therefore, the characteristics of the danger in the security of customer information, financial 
information, personnel information and many other information factors are always present alongside technological 
innovation (Abdullah et al. 2018; Al-Weshah and Al-Zubi, 2012; Horváth and Szabó, 2019; Peillon and Dubruc, 
2019; Schwertner, 2017; Yadegaridehkordi et al. 2020).  

Tornatzky and Klein (1982) showed that the organization will get a much higher benefit if it integrates new 
technologies into existing infrastructure. This is consistent with the view that organizations that need to adapt to 
technology do so because their IT infrastructure needs to be more robust to accommodate modern technologies 
(Cooper and Zmud, 1990). Currently, hotel companies, including the Property Management System (PMS), 
Computer Reservation System (CRS), customer databases, and various systems, are often interrelated; if 
technologies and applications separate from each other, it will significantly impact operational efficiency. However, 
for independent hotels or mainly small and medium-sized hotels, resources to innovate or accept technology are 
always a big challenge. Technology will be the most significant barrier related to cost, labor, and vision of leaders 
that we will talk about in the Organization context (Abdullah et al. 2018; Stockdale and Standing, 2004; Vogelsang 
et al. 2019). 
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The hospitality industry is often criticized as traditional, and technology is frequently adopted late and quite 
slowly. Primarily, Small and medium-sized hotels are usually owned by a single person; they are always afraid to 
change; they want to operate the hotel traditionally, from booking guests, using cash instead of payment methods 
via bank or mobile or managing and arranging employees face-to-face instead of using specialized management 
software. They always believe that even the slightest change will lead to customers feeling uncomfortable and will 
not use more of the hotel's services (Abdullah et al. 2018; Stankovska et al. 2016; Taylor and Murphy, 2004; 
Verevka, 2019; Vogelsang et al. 2019). Technical barriers have continuously been determining whether small and 
medium-sized hotels can decide whether to adopt technology or digitalize hotel functions. 

Figure 1. Barrier factors of the digitalization process 

 

1.5 Organizational Context 

The technology context directly relates to organizational characteristics and decision-making about technology 
adoption (Kuan and Chau, 2001; Oliveira et al. 2014). In today's explosive business environment and fierce 
competition, the application of technology in the organization will be linked to the leadership and decision-making 
of the organization. A hotel that can reach customers or enhance the customer experience will depend on the 
acceptance of innovation within the organization. That's why the hotel's internal and human resource-related 
characteristics are the most critical factors affecting technology adaptation. Barriers to the adoption of technology 
within organizations also appear. Based on the above perception in the organizational context, three main barriers 
will affect technology adoption: Skilled Digital workforces, financial resources, and Top Management. 

In addition to the organization's innovation readiness factors, information technology resources, and support 
from the top management of the organization, here is the small and medium-sized hotel is a factor but also a barrier 
to technology adoption (DiPietro and Wang, 2010; Racherla and Hu, 2008). Thong (1999) points out that the best 
leaders can drive change through communication, value enhancement, and a clear vision for the organization. With 
the same consensus, Lee and Kim (2007) argue that the commitment and vision of the manager will always be an 
essential barrier to technology adaptation. Previous studies also reveal that small and medium-sized businesses 
need help implementing innovations to optimize their operations. Besides, shortages of finances are always 
significant barriers to applying technology for hotels, especially small and medium-sized hotels (Horváth and Szabó, 
2019; Vogelsang et al. 2019; Yadegaridehkordi et al. 2020). 

It is clear that in the current context, the need for more personnel who can use IT proficiently to support the 
hotel in adapting technology and improving customer experience and performance remains a considerable 
challenge. For the innovation process (Abdullah et al. 2018; Al-Weshah and Al-Zubi, 2012; Verevka, 2019; 
Vogelsang et al. 2019), besides that the decisive role of an organization will be very much related to the vision and 
perception of senior management regarding technology adaptation (Schwertner, 2017).  

Barrier factors

Technological context

Data security

IT infrastucture

Culture and risk

Organizational context

Skilled digital workforce

Financial resource

Top Management

Enviromental context

Competition

Supplier and Customer

Policy and regulation
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1.6 Environmental Context 

Environmental context represents the field in which the organization operates and does business. These external 
factors can potentially impact or create challenges for technology adoption (Oliveira et al. 2014; Tornatzky et al. 
1990). Today, when humanity enters a 4.0 revolution, globalization, and competitive pressure from many aspects 
have made many travel companies and hotels promote innovation in organizations and apply technology to improve 
and enhance competitiveness. Many studies have shown that environmental factors are a direct barrier affecting 
decision-making regarding the adoption of technology in an organization (Rothwell, 1994). Therefore, in this 
environmental context, barriers that can affect a hotel's technological adaptation process include competitors, 
suppliers and customers, policies and regulation. 

In this dynamic business environment, overcoming the competition or building an information technology 
system that is more efficient than the competition but, at the same time, more economical is always a great 
challenge for technology adoption. Furthermore, a high degree of competition will promote the adoption of different 
technological approaches (Li and Ye, 1999). Therefore, competitive pressure in this study is considered a barrier 
to pressure and perception of competitor technology. Competitive pressure has long formed a difficult barrier for 
hotels to access technological innovation as they always have to find newer technology to maintain the same 
competitive pressure on their competitors in the same industry (Ezzaouia and Bulchand-Gidumal, 2020; Horváth 
and Szabó, 2019; Stankovska et al. 2016; Taylor and Murphy, 2004). 

Hotel suppliers and sometimes customer needs themselves become barriers to technology adoption. It is 
very difficult to convince suppliers to disclose the origin and quality of the service provided to the restaurant simply 
because the supplier's awareness of technology is insufficient. Customers sometimes accept to use a traditional 
method, and they are afraid to change; for example, paying for services via the Internet or mobile banking will be 
much more convenient than cash (Abdullah et al. 2018; Ezzaouia and Bulchand-Gidumal, 2020; Peillon and 
Dubruc, 2019; Stockdale and Standing, 2004). Technology adoption is always a strategy, and innovation to be 
sustainable must always have a clear legal framework to ensure the interests of the hotel or its customers. However, 
sometimes, technology needs to be faster, leaving the government behind. Government leads to supportive or 
regulatory frameworks that randomly become a terrible barrier for change-afraid organizations (Abdullah et al. 2018; 
Al-Weshah and Al-Zubi, 2012; Ezzaouia and Bulchand-Gidumal, 2020; Stockdale and Standing, 2004; Vogelsang 
et al. 2019). 

2. Research Methodology  

According to previous studies, the MCDM methods are appropriate for solving human subjective judgments using 
multiple decisions (Ghamgosar et al. 2011; Lin and Fu, 2012). To enhance the accuracy of the expert's choice 
evaluation among multiple alternatives, the study is based on the TOE framework and the combination of a 
qualitative phase of the MCDM method, including the Analytical hierarchy process (AHP) and the Decision-making 
trial and evaluation laboratory (DEMTEL) method. In addition, the experts selected for the interview in the study 
include managers with more than five years of experience in operating hotels and engineers with expertise in 
digitalization functions. 

Table 1. A hierarchical framework for technology adoption 

Context Barriers Literature source 

Technological 
context (TC) 

Data Security (TC1) 
 

Horváth and Szabó (2019), Yadegaridehkordi et al. (2020), 
Schwertner (2017), Vogelsang et al. (2019), Abdullah et al. (2018), 
Peillon and Dubruc (2019), Taylor and Murphy (2004), Al-Weshah and 
Al-Zubi (2012) 

IT infrastructure (TC2) Stockdale and Standing (2004), Schwertner (2017), Vogelsang et al. 
(2019), Jones et al. (2003), Abdullah et al. (2018), Peillon and Dubruc 
(2019) 

Culture and Risk (TC3) Stockdale and Standing (2004), Vogelsang et al. (2019), Verevka 
(2019), Abdullah et al. (2018), Stankovska et al. (2016), Taylor and 
Murphy (2004) 

   

Organizational 
context (OC) 

Skilled Digital workforces 
(OC1) 

Horváth and Szabó (2019), Vogelsang et al. (2019), Jones et al. 
(2003); Verevka (2019), Abdullah et al. (2018), Taylor and Murphy 
(2004), Al-Weshah and Al-Zubi (2012) 
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Context Barriers Literature source 

Financial resource (OC2) Horváth and Szabó (2019), Yadegaridehkordi et al. (2020), Ezzaouia 
and Bulchand-Gidumal (2020), Vogelsang et al. (2019), Alrawadieh et 
al. (2021), Jones et al. (2003), Verevka (2019), Abdullah et al. (2018), 
Stankovska et al. (2016), Taylor and Murphy (2004), Abid et al. (2011) 

Top Management (OC3) Schwertner (2017), Vogelsang et al. (2019), Jones et al. (2003), 
Verevka (2019), Abdullah et al. (2018), Stankovska et al. (2016), Abid 
et al. (2011) 

   

Environmental 
context (EC) 

Competition (EC1) Horváth and Szabó (2019), Ezzaouia and Bulchand-Gidumal (2020), 
Stankovska et al. (2016), Taylor and Murphy (2004) 

Suppliers and Customers 
(EC2) 

Ezzaouia and Bulchand-Gidumal (2020), Stockdale and Standing (2004), 
Abdullah et al. (2018), Peillon and Dubruc (2019) 

Policy and regulation (EC3) Ezzaouia and Bulchand-Gidumal (2020), Stockdale and Standing (2004), 
Vogelsang et al. (2019), Abdullah et al. (2018), Taylor and Murphy (2004), 
Al-Weshah and Al-Zubi (2012) 

2.1 Analytical Hierarchy Process (AHP) 

The AHP method developed by Saaty (1991) streamlines complex and unstructured decision-making problems into 
a concise linear hierarchical structure. It helps to identify essential criteria behind a decision and reach a group 
consensus. Its main steps are summarized as follows (Chang, 1992; Saaty, 1991). 

Step 1. State the goal and construct the decision-making hierarchy. This study evaluates the critical factors 
for successful SMH digitalization. According to a literature review, expert judgments, and Delphi analysis results, 
critical factors are identified and used to construct the decision-making system.   

Step 2. Construct the reciprocal pairwise comparison matrices. Based on Saaty’s 9-point scale from 1 (equal 
importance) to 9 (extreme importance), group experts recruited are asked to compare the influence of each critical 
factor with others. Next, expert responses are used to assemble the pairwise comparison matrix G  for calculating 

the relative importance of each factor on digitalization.  

                               

 

(1) 

 

where ijg  is a positive element of matrix G , , and  is the number of critical factors.  

Step 3. Calculate the relative importance of each factor. According to the pairwise comparison matrix G , 

its eigenvalue ( ) is calculated by normalizing the geometric mean of the rows to derive the relative importance 

of all critical factors.  
                                     

(2) 
 
Step 4. Check the consistency ratio ( CR ). A consistency test is examined to test whether the pairwise 

comparison matrix is consistent. 
 (3a)                                                        
(3b)                                                

where  is the consistency index,  represents the maximum eigenvalue, and denotes the 

random consistency index. If , the pairwise comparison matrix is consistent (Saaty, 1991). Otherwise, 

the consistency ratio is not acceptable. 

2.2 The DEMATEL Method 

The DEMATEL method developed by Fontela and Gabus (1976) is suitable for evaluating the cause-effect 
relationships among criteria of complex decision problems. It helps to classify the criteria into cause-and-effect 
groups. Its main steps are described as follows (Fontela and Gabus, 1976; Sara et al. 2015). 

nji ,...,2,1, = n

iW

CI max RI

1.0CR
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Step 1: Derive the initial average matrix Y . A group of m experts are asked to assess the causal relationship 
between two factors (i.e., pairwise comparisons) of n factors based on a scale from 0 (no influence) to 4 (very high 
influence). Matrix Y  is then derived by aggregating the judgment of group experts.   

(4) 
  

where 
tX  is the direct matrix judged by the 

tht  ( m,,,t ...21= ) respondent, ijy  is an element of matrix Y , 

and 0yij  . 

Step 2. Compute the normalized direct influence matrix D . Matrix D  is defined by normalizing the initial 
average matrixY .  

(5a) 
  (5b)

      
  

Step 3. Compute the total relation matrix T . Matrix T  can be derived as: 
       (6) 

 
where I  is an n n  identity matrix. This matrix reveals direct and indirect influences between each pair of factors. 

Step 4: Construct the causal relationship map. Matrix T  can be used to identify the cause-effect 
relationships of factors. The sum of rows ( r ) and columns ( c ) of matrix T can be calculated as follows. 

(7a) 
 

 (7b) 
 

The values of ii cr +   and ii c-r  represents the influential intensity and direction of factor i , respectively. 

If 0− ii cr , factor i  belongs to the effect group, otherwise factor i  is a cause if 0− ii cr . According to the 

( cr + , cr − ) values of factors, the cause-effect relationship map can be drawn. 

3. Empirical Study and Result  

This section includes data collection, identifying essential barriers, and mutual interaction in applying technology 
using AHP and DEMATEL methods. 

3.1 Data Collection 

In MCDM methods, the selection of the number of experts and the size of the panel of experts is subjective. There 
needs to be a theoretical basis or empirical studies on whether the analytical results are much better with panel 
size (Lee and Yang, 2018). Therefore, the size of the expert panel in MCDM studies is usually not limited. The 
explanatory power of MCDM methods is based on the experience and knowledge of experts and previous studies. 
In particular, in analyzing AHP methods, the expertise and knowledge of the expert who can interpret and evaluate 
the relevant criteria plays the most critical role. Accordingly, a group of 5 to 7 experts would be the best fit to produce 
the overall results for the group (Yetton and Bottger, 1983). Hwang and Lin (2012) revealed that a group of 10 to 
15 experts would be suitable for decision-making in the MCDM analysis method. In practice, the size of the panel 
of experts will usually be more than ten experts (Lee and Yang, 2018). Therefore, in this study, we will focus on 
researching small and medium-sized hotels in the hotel list of the Vietnam Tourism Association and experts in the 
Technology and hospitality sectors. Through the author's relationship via email and phone, 10 experts in technology 
and hospitality agreed to answer the questionnaire; these experts cover two main areas: technology and hotels. 
Technology experts with seniority in building information technology systems and digitalizing equipment in hotels. 
Moreover, experts in the hotel industry are those with experience in administration, control, and management, or 
professors working and doing research at universities. The experts' expertise will be listed in detail in Table 2. An 
expert questionnaire is constructed for data collection. It is kept as simple as possible to depict the concise structure 
of motives that drive the technology adoption process. Lastly, after several rounds of questionnaire surveys, the 
qualified anonymous responses of the group experts were then used in the combined AHP and DEMATEL analysis. 
In AHP analysis, the criteria selection was based on two primary sources: (1) a literature review and expert 
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judgment and (2) a pre-survey. Both approaches can provide valid criteria, but careful consideration of the 
requirements and wrong selection will completely change the analysis results. 

3.2 Evaluate the Relative Important of Barrier Factors: AHP Analysis 

AHP analysis identifies the context and factors causing the biggest obstacles to the digitalization process of small 
and medium-sized hotels in Vietnam. The results are shown in Figure 2, indicating that the Technological Context 
(0.561) is a more significant barrier than the two Organizational Contexts (0.265) and Environmental contexts 
(0.080). Figure 2 also reveals that Data security (0.386) has the highest influence weight and is an obstacle to the 
digitalization process, followed by IT Infrastructure (0.165), Competition (0.139), Skilled digital workforce (0.121), 
Financial resources (0.110), Culture and risk (0.104), Supplier and customer (0.074), Top management (0.033), 
Policy and regulation (0.026). In addition, this study sets a threshold (0.11) calculated as an average influence 
weight to identify obstacles that can impact the digitalization process, which includes: Data security, IT 
Infrastructure, Skilled digital workforces, Financial resource, Competition. 

Table 2. Demographic profile of respondents 

The technology experts (N=5)  The hotel experts (N=5) 

No Gender Age Position Seniority  No Gender Age Position Seniority 

1 Female 31-40 Engineer 15  1 Male 31-50 Manager 20 

2 Female 31-40 Engineer 15  2 Male 31-50 Manager 18 

3 Male 41-50 
Academic 
professor 

20 
 

3 Female 51-60 
General 
manager 

25 

4 Male 31-40 Engineer 11 
 

4 Male 51-60 
General 
manager 

28 

5 Female 31-40 Engineer 13 
 

5 Female 41-50 
General 
manager 

21 

Figure 2. The influential weight of context and barriers 

 

3.3 Asses the Interaction among Barrier Factors: DEMATEL Analysis 

DEMATEL analysis reveals the cause-effect relationship as well as the interaction of barrier factors to the 
digitalization process. Accordingly, table 3 shows that technological context and organizational context are the 
causes group because their r-c value is greater than 0. Environmental context belongs to the Effect group because 
its values in the analysis are less than 0. The results of the DEMATEL analysis method also show up to 5 barrier 
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Technological context

0.565 (1)

Data security

0.386 (1)

IT infrastructure

0.165 (2)

Culture and Risk

0.104 (6)

Organization context

0.265 (2)

Skilled digital workforces

0.121 (4)

Financial resource

0.110 (5)

Top management

0.033 (8)

Enviromental context

0.080 (3)

Competition

0.139 (3)

Supplier and Customer

0.074 (7)

Policy and regulation

0.026 (9)
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factors: the causes group and three factors that belong to the Effect group. These factors all interact with each 
other. 

4. Discussion and Implication  

4.1 Discussion  

Table 3. Total relation and influence matrix for Context 

Context TC OC EC Sum=ri r+c r-c 

TC 1.61 1.26 2.37 5.24 10.08 0.39 

OC 1.66 0.89 2.05 4.61 7.71 1.50 

EC 1.58 0.95 1.53 4.05 10.00 -1.89 

Sum=c 4.84 3.11 5.95 Threshold value = 1.54 

This study shows that the technological context is a much more strategic barrier than the organizational 
context and environmental context. The results of this study are similar to research showing that the technological 
context is always a problematic factor when applying mobile technology to tourism companies in Taiwan (Lin, 2017). 
However, this result contradicts the result that the environmental context is the leading cause of barriers to 
innovation through technology in small and medium-sized enterprises in India (Nimawat and Gidwani, 2022). The 
reason for this is that Taiwan is a developed country with abundant financial and technological resources; the 
government is always interested, so the number of personnel to carry out innovation is always ready, thus becoming 
the most significant obstacle that makes Taiwanese businesses afraid of the digitalization process comes from 
environmental and market factors as well as the growing elderly population here. In contrast, in developing 
countries, factors related to technology and organization are always significant barriers hindering the operating 
process based on digitalization. In addition, the results of this study also imply that the Technological context is the 
most important barrier (0.565), followed by barriers coming from the organizational context (0.265) and, finally, the 
environment context (0.080). Based on the result, managers understand that support from technology and within 
the organization is necessary to handle this digitalization process. 

Figure 3. Cause – effect diagram for criteria 

 
Previous studies have aimed to identify essential factors capable of promoting the digitalization process in 

the tourism industry (El-Gohary, 2012; Lin, 2017) (34). These studies revealed that the variables in this study are 
independent. However, the digitalization process in businesses is a multi-dimensional transformation process and 
requires the support of many stakeholders. Ignoring the interaction between these variables can lead to bias or 
insufficient precision in the study. As the results of the DEMATEL analysis imply that the contexts of the digitalization 
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process are interrelationships and impact each other, Figure 3 shows that the technological context and the 
environmental context are in the group of causes that both have an impact on the environmental context. 
Meanwhile, the environmental context belongs to the effects group and directly impacts the technological context. 
According to the results of this study, the digitalization process will have significant barriers coming from the 
technological context and the organizational context. When these issues are resolved, they will positively affect the 
environmental context. 

Table 6. Total relation and influence matrix for Technology context 

Technology 
context 

TC1 TC2 TC3 Sum=ri r+c r-c 

TC1 1.20 1.40 1.60 4.20 8.20 0.20 

TC2 1.20 0.90 1.10 3.20 7.20 -0.80 

TC3 1.60 1.70 1.30 4.60 8.60 -0.60 

Sum=c 4.00 4.00 4.00 Threshold value = 0.89 

Figure 4. Cause – effect diagram for sub-criteria (Technology context) 

 

The technology context is considered one of the biggest barriers affecting the digitalization process in small 
and medium-sized hotels in Vietnam. This result implies that innovation that occurs when organizations overcome 
barriers from the technological context is an appropriate strategy. The technological context includes Data security 
(0.386), IT Infrastructure (0.165), Cuture and Risk (0.104). According to the AHP analysis, they are ranked first, 
second, and sixth out of 9 factors that are barriers to digitalization. Figure 4 also reveals that Data security belongs 
to the cause group and directly and indirectly impacts the factors in the Effect group, namely IT Infrastructure and 
Culture and risk. This result shows that the biggest barrier to digitalization is ensuring information security for 
customers and small and medium-sized hotels in Vietnam. Besides, Technology infrastructure and innovation 
culture are factors that influence interrelationships. 
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Table 7. Total relation and influence matrix for Organizational Context 

Organizational 
context 

OC1 OC2 OC3 Sum=ri r+c r-c 

OC1 0.22 0.40 0.59 1.20 2.14 0.25 

OC2 0.32 0.15 0.27 0.74 1.89 -0.41 

OC3 0.41 0.60 0.25 1.26 2.37 0.16 

Sum=c 0.95 1.15 1.10 Threshold value = 0.36 

Figure 5. Cause – effect diagram for sub-criteria (Organization context) 

 

According to experts, the environmental context is the second most significant barrier affecting the 
digitization process of the hotel industry. The three main factors of the organizational context are Skilled digital 
workforce (0.121), Financial resource (0.110), and Top management (0.033), which respectively ranked fourth, fifth, 
and eighth out of 9 factors considered barriers to the digitalization process. As shown in Figure 5, the Skilled digital 
workforce is regarded as the main factor belonging to the cause group that impacts the effect group, including 
barriers such as Financial resources or top management. This result is entirely consistent with the empirical 
evidence of previous studies (Lian et al. 2014; Rahayu and Day, 2017) that barriers to meeting IT financial and 
human resources are barriers are more important than the vision and support of senior leaders in the organization. 
At the same time, the results of this study are also entirely consistent with previous results that show that human 
resources that meet technology standards are a significant obstacle in promoting the digitalization of operations 
and business in major hotels in China and Singapore (Lam and Law, 2019; Molinillo and Japutra, 2017). Financial 
resources and technology personnel are the core elements with the most significant impact in the organizational 
context, so prioritizing available financial resources to fund digitalization and finding talented personnel is 
strategically suitable to improve the effectiveness of the organizational context for SMH digitalization in Vietnam. 

Table 8. Total relation and influence matrix for Environment context 

Environmental 
Context 

EC1 EC2 EC3 Sum=ri r+c r-c 

EC1 0.36 0.60 0.73 1.69 3.31 0.07 

EC2 0.83 0.56 1.13 2.52 4.20 0.83 

EC3 0.43 0.53 0.43 1.39 3.67 -0.90 

Sum=c 1.62 1.69 2.28 Threshold value = 0.62 
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Figure 6. Cause – effect diagram for sub-criteria (Environment context) 

 

The environmental context is a relatively small barrier to the digitalization process of small and medium-
sized hotels in Vietnam. As mentioned in Figure 2, Competition (0.139), Supplier and Customer (0.074), and Policy 
and regulation (0.026) are ranked third, seventh, and ninth, respectively. These factors are arranged in order of 
weight influence. Also, according to Figure 3, pressure from competitors, customers, and suppliers are factors in 
the group of causes causing the main obstacles to the digitalization process. This result is consistent with previous 
studies revealing that consumer influence (Leung et al. 2015; Sima et al. 2020) or supplier dependence (Okumus 
et al. 2017; Yang et al. 2021) is the most challenging factor for digital business. Therefore, the digitalization process 
is affected by environmental factors such as competitors or product suppliers. 

Most previous studies only focused on identifying essential and influential factors in the digitalization process 
in the hospitality and tourism industry. However, these studies assume that these critical factors are independent. 
Because business digitalization is a multi-stakeholder and multi-dimensional transformation process that impacts 
and is influenced by many factors, these factors interact. Policymakers, hoteliers, and researchers should consider 
the influence and interaction between factors as a theoretical framework for planning, organizing, leading, and 
controlling hospitality digitalization. 

4.2 Implication 

After identifying the strategic barriers and interactions of contexts based on the TOE theoretical framework, the 
result reveals that the priority is to overcome the primary contexts and factors challenging the adoption of 
digitalization as the most optimal mode of operation. In this study, technological context and organizational context 
are considered the main barriers, besides factors such as Data security, IT Infrastructure, Competition, Skilled 
digital workforce, and Financial resources. Therefore, small and medium-sized hotels need to activate digital 
capabilities to optimize production and business activities, so they should apply a strategy that focuses on 
overcoming gaps in technology, human resources, and technology infrastructure.  

Customers increasingly value a sophisticated digital experience, with younger guests and business 
travelers, in particular, considering integrating the latest technologies in hotels as essential. These technologies 
span from artificial intelligence, big data analytics, and cloud computing to flexible property management systems, 
the Internet of Things, and immersive experiences through virtual and augmented reality. Among the myriad of tech 
trends, digital channels and online travel agents stand out for small and medium-sized hotels (SMHs), offering a 
cost-effective way to amplify their marketing efforts. Moreover, hotels can leverage customer-centric technologies 
like electronic customer relationship management systems to enhance operation outcomes. This includes securing 
a larger market share, reaching new markets, and boosting customer satisfaction and loyalty. Pursuing these 
marketing advantages primarily drives the push toward digitalization in SMHs. However, financial limitations pose 
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a significant barrier to their digital transformation efforts. Government intervention through financial and non-
financial support is deemed necessary to overcome this. Tailored funding models and digital support channels that 
simplify the search for funding instruments are recommended to facilitate more accessible access to resources for 
SMHs, enabling them to embrace digitalization rapidly. This study also implies emphasizing customer-centricity and 
ensuring the stable operation of a small and medium-sized hotel, with the necessary priority to improve customer 
experience. In addition, prioritizing digitalization will help hotels optimize costs and personnel and promote the 
hospitality's image on tourism platforms to attract more new customers. Small and medium-sized hotels must 
always focus on several factors to overcome to activate the digitalization process successfully and consider it a 
suitable strategy to survive in a fiercely competitive market. 

Conclusions and Further Research  

In conclusion, tourism's significance in developing countries' economic bones cannot be overstated, with the 
hospitality industry as a critical promotion in this growth process. This industry, predominantly comprised of small 
and medium-sized hotels, plays a crucial role despite the intense competition posed by more prominent five-star 
hotels or famous resorts. The emergence of digitalization offers these smaller entities a transformative tool, 
potentially leveling the playing field by enhancing operational efficiencies and customer service. The findings of this 
research contribute vitally to the existing literature by providing a stabilized theoretical framework that enriches 
management and equips top managers with innovative perspectives and appropriate strategies. This framework is 
designed to aid managers in navigating the complexities of the competitive landscape, ensuring the sustainability 
and development of small to medium-sized hotels. Emphasizing a harmonious strategy that integrates digital tools 
with traditional hospitality management, this study underscores the potential for resilience and growth in a sector 
critical to developing countries. 

Digitalization for small and medium hotels helps optimize operational efficiency and save operating costs, 
and especially customer-centricity will help improve the service experience (Iranmanesh et al. 2022). Hotels need 
to determine a suitable strategy to survive with 5-star hotels and large resorts, so increasing the number of 
customers and maintaining business growth is essential. However, identifying the main barriers and factors that 
hinder the digitalization process will help small and medium-sized hotels focus their resources on overcoming them 
to enable the digitalization process. Based on the TOE framework, this study evaluates and prioritizes the level and 
direction of influence of the three contexts as well as their essential barriers. Following the combined analysis of 
AHP and DEMATEL, this study identifies the context, critical factors, and primary causes. Context and primary 
factors are valuable in identifying barriers to digitalization today, while core causes are relevant for building and 
implementing a long-term digitalization strategy. 

The study's results contribute a new dimension of awareness to the tourism industry; however, it still has 
some limitations. This study only focuses on identifying barriers to digitalization for small and medium-sized hotels 
in Vietnam, while large 5-star hotels have financial resources. The barrier factors, human resources, and technology 
can be completely different. Future research could apply this study's conceptual and analytical framework to large 
hotels. Such comparative analysis can lead to a deeper and broader understanding of hotel digitalization. In 
addition, future studies could use other approaches to assess the importance of barriers to digitalization and make 
more extensive use of interview participants to receive more accurate feedback on research results using MCDM 
methods.  
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