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Abstract: Information and Communication Technologies (ICT) are fundamentally reshaping the global tourism sector, a powerful 

but intricate component of the world economy. This study analyzes the diverse effects of ICT on tourism, charting its progression 

from foundational automation to modern innovations like AI, the Metaverse, and data-driven smart tourism. Although ICT 

unequivocally stimulates progress by streamlining operations, customizing traveler journeys, and broadening international access, 

its outcomes are inconsistent across the industry. The research identifies a varied impact, where gains in areas such as hospitality 

and food services are frequently offset by heightened competitive and productivity challenges in fields like travel agencies. The 

digital transition also presents considerable risks, such as the spread of false information, substantial financial investments, the 

erosion of genuine cultural and natural experiences, and job losses due to automation. The paper asserts that a deliberate and 

measured approach to technological integration is essential. Achieving a more robust, sustainable, and fair tourism model through 

ICT requires a dual focus: advancing digital infrastructure while proactively adopting measures that safeguard human-centric 

services and promote balanced development. 
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Introduction 

Tourism is a multifaceted, context-dependent phenomenon and a dominant force in the global economy. Recognized by the 

World Travel and Tourism Council (WTTC) as one of the world's largest and most dynamic economic sectors, its growth over recent 

decades has been dramatic (Cortes-Jimenez & Pulina, 2010). Definitions of tourism vary, ranging from activity-based descriptions 

of travel and stay (Theobald, 2005; SPAHO, 2024) to broader conceptions that encompass the tourists themselves, the servicing 

industries, and related economic structures (Sarkar et al., 2023; Sgroi & Modica, 2024).  

This conceptual ambiguity extends to the tourism industry, which Stahel (1997) characterizes not as a conventional sector 

but as an abstract aggregation of consumption activities drawing from a wide spectrum of the economy. Scholars describe this 

complex industry as a vast network of businesses catering to diverse leisure demands, with a scope that extends beyond core sectors 

like accommodation and transport to include entertainment and attractions (Camilleri, 2017; Tremblay, 1998). As a service-based 

sector, its fundamental objective is to cater to travelers, with tourist expenditure serving as its cornerstone.  

This economic focus is significant; tourism is a crucial driver of growth, contributing 10% to global GDP and accounting 

for one in ten jobs worldwide (Khan & Hassan, 2020). The benefits are multi-faceted, including significant contributions to regional 

economies and labour markets (Ashley, 2007), social benefits like SME development and infrastructure improvements (Hennig, 

2002), and cultural enrichment through community exchange (Cole, 2006). Ebiyefa (2023) conceptualizes tourism as "research in 

motion," highlighting its adaptive nature, which also aids in preserving cultural heritage and enhancing global cohesion (Mariyono 

& Alif, 2025). 

However, the sector faces substantial challenges. Its vulnerability to global disruptions, starkly evidenced by the COVID-

19 pandemic, is compounded by critical issues such as environmental degradation from carbon-intensive travel, the strains of 

overtourism, and the uneven distribution of economic benefits, which often marginalizes local communities (Arnold, 1995). 

Furthermore, tourism can lead to cultural homogenization, eroding the authentic local character that attracts visitors (Marbun, 2025). 

Effectively managing this vast and complex system (Shinde, 2021) is therefore paramount. Strategic management, potentially 

through the greater integration of information and communication technology, is essential to mitigate these drawbacks, enhance 

resilience, and maximize the industry's benefits. 

 

ICT and TOURISM 

While the formal field of Information Technology (IT) emerged in the 1970s, its conceptual origins are significantly older. 

According to Targowski (2016), the foundational ideas can be traced back to the military-industrial alliance of World War II, which 

accelerated advancements in electronics, computing, and information theory. Noble (2017) adds that in the subsequent decades, the 

military continued to be the primary driver of innovation, heavily funding research and development to advance automation and 

replace human labor with machine power.  
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In addition, Information and Communication Technology (ICT) comprises the comprehensive range of technological tools, 

resources, and infrastructure that facilitate access to information and enable communication. As defined by scholars such as Navas-

Sabater, Dymond, & Juntunen (2002) and Čelebić & Rendulić (2011), ICT fundamentally involves the use of these technologies to 

gather, process, store, secure, transmit, create, and exchange data. This broad field includes foundational infrastructure like the 

internet and wireless networks, core devices such as computers and cell phones, and a wide array of applications from websites and 

email to live and recorded broadcasting (e.g., radio, television, podcasts) and telephony (including fixed, mobile, and video-

conferencing systems). Ultimately, ICT provides the essential software and hardware that allow organizations and individuals to 

systematically organize, collect, and analyze information. 

In addition, recent years, the global economic and social landscape has been fundamentally reshaped by the rise of 

Information and Communication Technology (ICT). This transformation is particularly evident in the tourism sector, where ICT acts 

as a powerful force for change. It has turned tourism into a key driver of the world economy by enhancing global communication 

and democratizing information access for both travelers and businesses. 

The potential of this shift is underscored by the industry's robust growth; for instance, international tourist arrivals grew by 

7% to 940 million in 2010, with projections indicating a steady annual growth rate of around 5% (Scott & Gössling, 2015). ICT 

opens a spectrum of new development opportunities, enabling tourism-related services from hotels and travel agencies to tour 

operators to expand their reach from local to global markets. This globalization, exemplified by the rapid rise of China as a major 

source of outbound tourists, allows firms to better survive crises and improve their market position amidst growing international 

competition. 

The global tourism industry stands at a critical juncture. Despite its significant economic contributions, systemic challenges 

threaten its long-term viability and effectiveness. A primary obstacle to sustainable and equitable growth is the "Digital Divide" the 

persistent gap in ICT access and adoption between and within tourist markets and destinations (Graham, 2002). This inequality 

disproportionately impacts less developed regions, potentially excluding them from the opportunities of the global tourism market. 

In response to these challenges, this paper contends that the strategic integration of diverse technologies is essential, 

positioning them not merely as tools for optimization but as a fundamental catalyst for sector-wide transformation. The potential is 

profound: advanced tools like AI and big data can optimize resource use and minimize environmental footprints (Kuchtíková & 

Maryška, 2024), while digital platforms can decentralize economic benefits by empowering local communities. In the realms of 

safety and preservation, AI enhances crisis management, and immersive technologies like VR and AR can protect fragile cultural 

sites from physical overcrowding (Bakken et al., 2022).  

This transformative potential is not new; it is evidenced by the historic and continued influence of ICTs in shaping 

foundational elements of travel, such as commercial aviation (Rhoades, 2016). The ultimate goal is to harness this technological 

revolution to foster a tourism industry that is not only more efficient and resilient but also more inclusive and equitable for all 

stakeholders. 

 

Literature Review 

While scholars such as Mihalič & Buhalis (2013) posit that Information and Communication Technologies (ICTs) create 

significant business opportunities within and outside the tourism industry, including gaining a competitive edge, enhancing 

productivity, pioneering new business models, and enabling innovative management practices their real-world impact on profitability 

can be ambiguous. Contrary to expectations of dramatic growth, evidence suggests that for many firms, the primary effect of ICT 

adoption is not a substantial increase in output or revenue, but rather the essential maintenance of competitive parity. As noted by 

Wolf (2001), ICTs often function less as a driver of exceptional profit and more as a critical tool for keeping businesses viable in an 

increasingly digital marketplace. 

As regards the influence of Information and Communication Technology (ICT) on competitiveness within the tourism 

industry is a subject of ongoing debate. Some scholars identify ICT as a crucial driver of competitive advantage, primarily because 

it reduces operational and transaction costs (Sirirak, Islam, & Ba Khang, 2011). However, a consensus on its efficacy, particularly in 

the broader tourism industry, remains elusive. For instance, Mihalič (2013) found no direct positive correlation between ICT 

implementation and enhanced competitiveness. Supporting this view, other researchers contend that competitiveness only improves 

when technological adoption is coupled with a concurrent increase in innovation, suggesting that the mere presence of technology 

is insufficient without strategic and innovative application. 

Also, academic research presents a complex and often contradictory picture of the relationship between ICT and 

productivity in the tourism sector. This is exemplified by Yang et al. (2024), who identify tourism as one of the least productive 

sectors in developed economies. The scholarly debate is polarized: while some studies assert a positive correlation between ICT 

adoption and productivity, others, such as Mihalič (2013), have found no discernible link or even suggest a potential negative impact. 

This lack of consensus indicates that the role of technology in enhancing productivity in the tourism industry is not automatic and is 

likely influenced by other mediating factors. 

The impact of Information and Communication Technology (ICT) on market share presents another area of divergent 

scholarly findings. On one hand, research by Rolle (2024) indicates that widespread ICT adoption in the travel and tourism sector 

can negatively affect small and medium-sized enterprises (SMEs), potentially reducing their market share and penetration. 
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Conversely, other studies, such as those by Basiouny (2024), demonstrate that established enterprises actively use ICT as a strategic 

tool to protect their market share and consolidate their competitive position. This direct contradiction underscores the current lack 

of conclusive evidence regarding ICT's positive influence on market share within the tourism industry, suggesting its effects are 

highly contextual and dependent on factors like firm size and strategic implementation. 

Innovation represents another critical variable in the relationship between ICT and the tourism industry. Research indicates 

that while product innovation is less common, tourism firms primarily gain a competitive advantage through process, delivery, and 

organizational innovation (Kandampully & Solnet, 2024). Information and Communication Technology acts as a key enabler in this 

context, making internal strategies more agile and allowing businesses to adapt to evolving market demands (Santarsiero, Carlucci, 

Lerro, & Schiuma, 2024). This is often realized through e-innovation the integration of digital tools into business strategy which has 

the potential to fundamentally redesign industry processes (Song, Hwang, & Park, 2025). Ultimately, the unifying impact of ICT on 

innovation within tourism is its transformative effect on internal operations, driving efficiency and strategic flexibility. 

 

Methodology 

This study employs a qualitative methodology to investigate the transformative role of Information and Communication 

Technology (ICT) in the modern tourism landscape. By synthesizing historical trends, and future projections, the research presents 

a longitudinal analysis of technology's growing influence. The analysis positions ICT as a fundamental force reshaping the industry, 

particularly as it expands into rural and cultural destinations. Its function is twofold: it streamlines core operations like reservations 

and ticketing, while also advancing higher-order objectives such as cultural preservation and education. Through web technologies, 

augmented reality, and virtual tours, ICT democratizes access to heritage by visualizing artifacts and integrating knowledge into a 

unified, engaging information space. This multi-layered approach deepens the visitor's cognitive and emotional connection to the 

destination. Also, this research concludes that strategic ICT integration is not merely an operational tool but a vital catalyst for a 

more resilient, accessible, and value-driven tourism industry. It underscores the critical importance of guiding this evolution with 

sustainable and ethical considerations at its core. 

 

Findings 

According to the findings, the tourism sector has been intrinsically linked to the advancement of Information and 

Communication Technologies (ICT) for over three decades. According to Vinod (2024), the development of Computer Reservation 

Systems (CRSs) in the 1970s, followed by Global Distribution Systems (GDSs) in the 1980s and the Internet in the 1990s, 

dramatically transformed the industry's operational and strategic frameworks. Initially, the focus was on using computerized systems 

like CRS and GDS to enhance the efficiency of internal information processing and distribution management. Today, the Internet 

and ICTs are integral to all operational, structural, strategic, and marketing activities, facilitating global connectivity among suppliers, 

intermediaries, and consumers (Walters, 2008). 

This technological evolution, as outlined by Werthner & Klein (1999), progressed from early computer networks and GDS 

for airline reservations to the widespread adoption of the Internet in the 1990s, which democratized access to information and enabled 

online booking. Recent developments have centered on mobile technology, personalized services, social media, and the Internet of 

Things (IoT), collectively transforming tourism from a traditional industry into a personalized, digital-first ecosystem. 

The historical progression of ICT in tourism can be categorized into several key phases. The period of Early Automation 

and Centralized Systems (1960s-1980s) involved the earliest applications of ICT, such as airline booking systems that laid the 

foundation for modern e-commerce. This era also saw the rise of Global Distribution Systems (GDS) like Sabre and Amadeus, which 

centralized reservations for flights, hotels, and car rentals, thereby revolutionizing distribution channels and enhancing access to 

travel information (Panda & Khatua, 2025). 

Subsequently, The Internet Revolution (1990s onwards) marked a transformative period. The arrival of the internet enabled 

direct sales to customers and expanded the global reach of tourism services. There was a significant shift from paper-based to web-

based processes, allowing customers to research and book travel online independently. This era also witnessed the rise of online 

intermediaries, which increased market competition and price transparency (Ma, Buhalis, & Song, 2003). 

The current phase, The Era of Mobile, Personalization, and social media (2000s-Present), is defined by a move towards 

highly customized travel. ICT enables providers to tailor services to individual preferences. The integration of mobile technology 

has made information and services, such as online ticketing and automated check-ins, universally accessible. Furthermore, social 

media platforms now play a crucial role in trip planning, with user-generated reviews and recommendations significantly influencing 

consumer decisions (Buhalis & Amaranggana, 2014). 

Looking ahead, Advanced and Emerging Trends are shaping the future of the industry. The Internet of Things (IoT) enhances 

the travel experience through smart hotel rooms and contactless services. Artificial Intelligence (AI) improves service delivery with 

intelligent search and automated support. Moreover, the collection and analysis of data on tourist behavior provide valuable insights, 

allowing businesses to optimize operations and improve efficiency (Gurgu et al., 2021). In summary, these historical trends illustrate 

ICT's progression from basic automation to sophisticated systems that personalize, streamline, and enhance every facet of the tourism 

experience for all stakeholders (Hanna, 2003).  
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Furthermore, contemporary developments in Information and Communication Technology (ICT) are fundamentally 

reshaping the tourism industry. According to Badouch et al. (2024), key innovations include Artificial Intelligence (AI) and Machine 

Learning for powering personalized recommendations and chatbots, Virtual and Augmented Reality (VR/AR) for creating immersive 

pre-trip experiences, advanced mobile applications that streamline booking and on-trip services, and the rise of Smart Tourism, 

which leverages data to deliver context-aware and user-friendly experiences. As noted by Benaddi et al. (2024), these technological 

advancements collectively enhance customer experiences, optimize business operations, and improve the global distribution and 

marketing of tourism products. 

 

Impacts on Tourists 

For tourists, these developments translate into a more empowered and tailored travel journey. Immersive Experiences are 

now possible through VR and AR, allowing travelers to preview destinations and attractions virtually, leading to more informed and 

memorable trips. Personalized Travel is driven by AI, which analyzes user preferences and real-time data to generate customized 

itineraries, accommodation options, and activity suggestions. The proliferation of On-Demand Information and Services via mobile 

applications provides travelers with greater independence and flexibility, offering instant access to information, bookings, and 

support. Furthermore, Real-time Feedback and Sharing through social and review platforms enable tourists to instantly share their 

experiences, which in turn influences the decision-making process of others. 

 

Impacts on Businesses and Destinations 

For businesses and destinations, ICT serves as a critical tool for growth and efficiency. As posited by Tulli (2024), Enhanced 

Distribution Channels, including Global Distribution Systems (GDS), allow for the efficient global distribution of tourism products, 

significantly expanding market reach. Operational Efficiency is achieved through digitalization, which streamlines processes from 

e-commerce transactions to the e-management of operations, thereby reducing costs and improving effectiveness. Data-Driven 

Insights derived from smart tourism systems enable a deeper understanding of tourist behavior, allowing destinations to optimize 

their organization and marketing strategies to attract more visitors. Ultimately, the adoption of ICT provides a significant Competitive 

Advantage, enabling businesses to offer superior services, foster innovation, and nimbly adapt to evolving market demands. 

In addition, Bekele and Raj (2025) contribute by identifying several overarching trends. e-Tourism represents the 

comprehensive digitization of all processes and value chains within the sector. This evolves into Smart Tourism, which focuses on 

using this digital infrastructure to deliver personalized, context-aware, and user-friendly experiences. Underpinning both is Global 

Connectivity, facilitated by the internet and mobile technology, which seamlessly links global supply with demand, enabling 

businesses to expand internationally and allowing consumers to access tourism products from anywhere in the world. 

 

Discussion and Gap  

Information and Communication Technology (ICT) has been a pivotal driver in the evolution of the modern tourism 

industry. The integration of ICTs has fundamentally transformed tourism on a global scale, creating a wealth of new opportunities 

for growth (Gössling, 2021). This synergy has elevated tourism to one of the most significant domains within the World Wide Web. 

The tourism sector is uniquely dynamic; as Ebiyefa (2023) notes, it is "research in motion" due to its adaptable and modifiable 

nature. It also functions as a fertile ground for new market entrants. Companies across all segments particularly airlines (Jhingree, 

2022), CRS/GDS systems, and hotel chains leverage online strategies to compete in this crowded marketplace.  

As a comprehensive service sector, tourism encompasses diverse domains including transportation, accommodation, food 

and beverage, and entertainment. Given that travel and leisure are highly information-intensive, the sector's evolution is inextricably 

linked to advancements in information technology. The fusion of technology and tourism has ushered in a new era of accessibility, 

primarily through the Internet. Digital applications now serve as the electronic interface for the industry, defining services from the 

dual perspectives of supplier and consumer, guest and host, and tourist and destination (Zimeng et al., 2023). 

In addition, Information and Communication Technologies (ICTs) are central to enhancing tourist experiences, improving 

operational efficiency, promoting sustainability, and facilitating knowledge transfer within the tourism sector (Rodrigues et al., 

2023). The proliferation of the Internet of Things (IoT) across various types of destinations from casual to luxury has been 

instrumental in refining these experiences. The contemporary tourism landscape is defined by rapid technological evolution, all 

aimed at amplifying and personalizing the tourist journey (Chon & Hao, 2025).  

As Bhambri & Bajdor (2025) note, the sector's future trajectory will be profoundly shaped by advanced innovations such 

as the Metaverse, Web 3.0, Generative AI, large language models like ChatGPT, and avatars. These technologies are set to redefine 

the multifaceted dimensions of tourism. A key transformation has occurred in the experiential dimension of travel through Virtual 

and Augmented Reality (VR/AR). These platforms serve as immersive gateways, allowing users to explore global destinations, 

engage with cultural narratives, and access rich historical context without physical travel. This digital immersion, enriched with 

layered insights, bridges the gap between geographical constraints and human curiosity, with Metaverse technologies poised to 

further intensify these immersive applications. 

Concurrently, the strategic deployment of Artificial Intelligence (AI) has been a game-changer for the industry (Nair et al., 

2024). By synergizing AI with sophisticated data analytics, businesses can analyze vast datasets to uncover patterns and insights. 
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This deep, data-driven understanding empowers them to craft bespoke travel itineraries, recommendations, and experiences, ensuring 

a highly tailored and resonant journey for every traveler.  

The proliferation of digital platforms created a new paradigm for travelers by offering consolidated portals for planning and 

booking, which significantly streamlined the user experience. This era was defined by the widespread integration of computer 

technologies across the tourism sector, signaling a broader industry shift towards digital solutions for enhanced operational efficiency 

(Chon, 2025). 

The proliferation of smartphones cemented their role as indispensable travel companions, providing on-demand access to 

information, navigation, and booking services. Applications such as Google Maps, Booking.com, and TripAdvisor became 

quintessential tools, respectively facilitating real-time navigation, accommodation reservations, and peer-to-peer reviews. 

Concurrently, social media platforms like Instagram and Facebook emerged as pivotal channels for experience sharing, destination 

marketing, and travel inspiration (Bhinder, 2025), wielding significant influence over destination perception. As SivaKumar (2025) 

notes, this era marked a definitive shift towards integrated, user-friendly, and sophisticated digital tools for travel planning and 

engagement. 

Collectively, these developments underscore how Information and Communication Technologies (ICTs) are fundamental 

drivers in modern tourism, transforming the sector by enhancing experiences, operational efficiency, and sustainability. The 

integration of IoT, AR/VR, and AI has refined the tourist journey through immersive previews and hyper-personalized services. This 

technological progression necessitates that policymakers and industry managers prioritize robust ICT infrastructure to maintain 

competitiveness and foster growth in a rapidly digitizing global market, as emphasized by researchers including Socratous et al. 

(2025) and Chon & Hao (2025). 

However, the reliance on ICT also presents significant challenges that must be managed. The digital landscape is susceptible 

to misinformation, which can rapidly damage a business's reputation, while the high cost of technology creates barriers to entry for 

smaller firms. Moreover, the implementation of high-tech solutions in natural destinations risks compromising their authentic appeal 

and environmental integrity. A pressing social concern is the potential for workforce displacement due to automation, evidenced by 

the growing use of robotics in the tourism sector. Therefore, a balanced approach is critical; stakeholders must strategically leverage 

ICT's advantages in e-commerce, crowd management, and operational efficiency while proactively mitigating its drawbacks related 

to cost, authenticity, and employment, as noted by Govindankutty & Gopalan (2023). 

 

The strategies to limit the risk by Using ICT 
To mitigate the risks and disadvantages associated with ICT in the tourism industry, several strategic approaches can be 

adopted. Firstly, businesses must ensure that their services consistently match their advertised offerings. By aligning the actual tourist 

experience with marketing promises, companies can build trust and minimize the spread of negative or misleading information. 

Secondly, a prudent and strategic approach to technology implementation is crucial. Tourism suppliers should conduct thorough 

cost-benefit analyses to ensure that technological investments are financially viable and enhance operational efficiency, thereby 

avoiding wasteful expenditure. Lastly, it is important to balance technology with the human touch, particularly in certain destinations. 

An over-reliance on digital interfaces can detract from the authentic experience; for instance, in historical sites, many visitors prefer 

the nuanced storytelling of a live guide over a pre-recorded audio tour to fully connect with the location's heritage. 

 

 

 

Conclusion  

 

Information and Communication Technologies (ICTs) have exerted a profound and lasting influence on the global economy, 

with the tourism sector standing as a primary example of their transformative power. For decades, the systematic integration of 

technology into both private and professional life has fundamentally reshaped how the tourism industry operates and how consumers 

experience travel. This digital shift generates significant mutual benefits: businesses leverage online channels to expand their reach, 

introduce e-commerce, automate services, and reduce operational costs, while tourists gain unprecedented access to information and 

tools for planning and customizing their journeys. The collective impact of ICTs has unlocked the industry's vast potential, 

establishing it as a fundamental driver of modern tourism. Innovations such as Google Maps, Booking.com, and TripAdvisor have 

become indispensable, enhancing the entire travel lifecycle through real-time navigation, streamlined bookings, and data-driven 

decision-making. This has elevated tourist experiences, improved operational efficiency, and positioned tourism for sustainable 

growth on a global scale, thereby increasing revenue for destinations and national economies. However, the influence of ICT is not 

uniform across all industry segments. Its effect on competitiveness and productivity is highly nuanced and varies by sub-sector. 

While areas like accommodation and gastronomy report substantial gains, the travel agency sector illustrates a more complex 

dynamic. Here, ICTs can foster innovation and increase market share for some, yet simultaneously intensify market competition and 

exert downward pressure on productivity for others. Despite these variances, the ongoing evolution of technology promises to further 

redefine the industry, continually introducing new qualities and paradigms for its future development. 
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