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ABSTRACT 

The study examines the usage of quantum computing in the travel industry: Looking at different ways of using 
quantum computing to improve crucial optimisation challenges, including route planning, pricing and resource 
allocation. The research methodology involves an in-depth review of the literature in the field of quantum 
computing for optimisation tasks. The study will highlight the opinions and advantages of quantum 
computing in the travel industry. Key aspects to be explored include the potential acceleration of route 
planning, enhanced pricing models with quantum machine learning, and resource optimisation for tourism-
related services. Bibliometric analysis is conducted to understand the trends and work done in Quantum 
computing. In the last 5 years of the Scopus-indexed database, 14457 articles have been used, and bibliometric 
analysis has been conducted to understand the country's, universities', institutions', and authors' contributions 
in the field. 

KEYWORDS: Quantum, Computing, Travel, Tourism, Machine Learning, Industrial Growth, Product 
Innovation. 
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1. INTRODUCTION  

Quantum computing is often described as the next 
great wave in technological innovation; the advent of 
the first practical quantum computers would bring 
about a new era of computational power.[1][2], 
[3]Ultimately, they could lead to new ways of 
thinking about ourselves and our world. Classical 
computers operate using bits that store information 
in one of two states: 0 or 1. A quantum computer 
performs its computations on ‘quantum bits or 
Qubits. Quantum mechanics can exist in 
superpositions of both 0 and 1 (and even more 
complex states) at the same time. [4] Qubits also have 
a quantum mechanical property called 
entanglement, which meaningfully affects their 
states, even when the qubits are miles apart. This 
feature permits quantum computers to solve many 
types of problems exponentially faster than classical 
computers. [5]. In this way, quantum computers have 
the potential to completely transform the fields of 
cryptography, optimisation and simulation. Through 
these applications, quantum computers have the 
potential to discover new and more effective 
pharmaceutical drugs. The term quantum computing 
was first introduced in the 1980s by the American 
physicist Richard Feynman, who realised that we 
could build a quantum system that would better 
simulate other quantum systems than a classical 
computer. In the late 20th century, more significant 
progress was made, including the first algorithm 
proving that quantum computers could perform 
exponentially faster than classical computers in 1994 
(written by the American mathematician Peter Shor 
and focused on factoring large numbers). But the 
biggest breakthrough came when Lov Grover in 1996 
showed how to search through an unsorted database 
using a quantum computer.[6][7] 

Advances have been made, but ensuring fault 
tolerance remains something of a mirage since qubits 
are fragile and easily disrupted by decoherence. 
Developments in quantum error correction seem 
endless, but there are currently no such procedures 
proven to work.[8], [9], [10], [11]. In January 2022, 
Google claimed to have demonstrated ‘quantum 
supremacy’ that a quantum computer could solve a 
particular problem faster than any known classical 
computer.[12] [13]. It promises to allow us to solve 
practically intractable problems for classical 
computers, and laser pioneer Charles H Townes 
recently stated that ‘quantum computing is going to 
be groundbreaking in its abilities as a computer.’ At 
this early stage, it’s hard to imagine what interesting 
applications quantum computing may have in the 
future. However, sustained research efforts in 

quantum computing will undoubtedly pave the way 
for quantum processors that can crack severely 
difficult problems in fields including machine 
learning, security, cryptography, medicine and 
more.[12], [14], [15], [16]. 

This is one of myriad optimisation challenges in 
the dynamic and interconnected travel market, 
including route optimisation; optimisation of pricing 
and inventory (how many of a particular type of 
room at a certain price should hotels offer at different 
times of the week or year?); and optimising yields 
(which combination of amenities will best match the 
demands of different guests, driving the highest 
profit margins as well as guest satisfaction?). In its 
current form, computing can’t handle the complexity 
and scale of many of these optimisation tasks, 
resulting in suboptimal and inefficient outcomes. It 
promises the ability to perform these tasks at an 
unprecedented speed and scale by leveraging the 
operations of our quantum world.[17], [18], [19]. 

Research aims to investigate how quantum 
computing can revolutionize the way optimization 
problems in travel can be approached and solved, 
through theoretical examination of quantum 
computing and practical implementations in real-
world travel scenarios. By employing the systematic 
and rigorous process of hypothesis generation, 
literature review and analysis, a disruptive solution 
to challenges across the destination could bring 
about significant transformational advantage within 
the travel sector.[18], [20], [21][22]. 

Quantum computing might be able to speed up 
optimisation algorithms that are relevant to travel. 
For instance, planning algorithms could benefit from 
the use of quantum algorithms that could explore the 
various search engines in less time than current 
algorithms can, because quantum algorithms can 
take advantage of inherent parallelism and 
superposition. [2][23], [24]. 

The study addresses resource planning for service 
in the tourism sector, such as by optimising hotel 
bookings, scheduling transport and allocating 
human and equipment resources. Quantum 
computing may enable greater optimisation of 
resources through exploring the solution landscape 
(explored by conventional computing) more 
efficiently, meaning that optimal solutions to a 
problem (for each specific scenario) could easily be 
obtained to minimise cost and maximise efficiency. 
Thus, by using quantum optimisation algorithms, we 
could subsequently improve the performance and 
management of travel companies in delivering high-
quality travel and tourism services.[25], [26], [27], 
[28] 
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2. REVIEW OF LITERATURE 

Quantum Computers, which operate on quantum 
mechanics, hold great promise of revolutionising 
computational capacity and have been the subject of 
much interest over the past decade. Nielsen and 
Chuang introduced the science behind quantum 
computing and its potential algorithms in their book 
Quantum Computing: Foundations and Potential 
Applications. [29].  Chris Bernhardt, in his book 
‘Quantum Computing for Everyone’, mentions that 
the concept of Quantum computing is a very 
systematic version.[30]. 

Recent studies in quantum computing have 
focused on the application of optimisation problems, 
given the known advantages it has over classical 
algorithms. In ‘A Quantum Approximate 
Optimisation Algorithm’ (2014), Farhi et al 
[31]present the Quantum Approximate Optimisation 
Algorithm (QAOA), a quantum algorithm that can be 
used to approximate solutions to combinatorial 
optimisation problems. The authors demonstrate 
that they can solve various optimisation problems 
with high accuracy, opening the door for exploring 
their application to real-world problems, such as 
routing and scheduling in the travel industry.[32] 

Algorithms responding to current market 
conditions and the dynamics of demand create 
dynamic pricing strategies for the travel industry.[33] 
Schuld et al discovered that quantum machine 
learning can optimise dynamic pricing through 
quantum-enhanced algorithms. Computational 
handling of market data would require the analysis 
of huge datasets; therefore, dependent on quantum-
computational power.[24]. In this way, operators 
would quickly be able to adapt their pricing 
strategies to current market conditions if quantum 
computers become available in the next 10- 20 years 
and can be used in a cost-effective manner. Revenues 
would then be maximised in the process, and this 
would lead to increased competitiveness in the travel 
industry. [34] 

Resource allocation is another area where tourism 
companies often run into difficult optimisation 
problems, from scheduling hotel bookings, buses and 
taxis, to staff accommodations and staff shift 
patterns, and even optimising the location and 
staffing levels in retail outlets serving tourists. 
Quantum optimisation approaches, such as 
Quantum Integer Programming (QIP), can be used to 
assign resources, putting forward practical examples 
of how it can be successfully applied to the specific 
problems experienced within the travel industry.[35], 
[36]. 

Although there is still an abundance of theoretical 

works on quantum computing and corresponding 
algorithmic results, practical and industrial 
applications of compiled quantum computing 
(especially in specific domains) are now becoming 
important research directions. Gómez [37]reported 
on the usage of applied quantum computing 
techniques for airline scheduling and crew-rostering 
processes from a real-world airline operator’s 
perspective [38] The impact of quantum algorithms 
on collaboration between airlines and passengers 
through meaningful reduction in airline scheduling, 
operational cost and improved user satisfaction, as 
reported in the work, is particularly interesting and 
can lead to insights on how to expand the application 
of quantum computing (notably compiled quantum 
computing) to travel optimisation. 

High-level discussions in academia and industry 
suggest that there is potential for quantum 
computing to help solve optimisation problems in 
the travel industry. There are already some examples 
of using quantum algorithms to solve optimisation 
problems and even implement them. [39] Vazquez-
Alvarez et al (2020) point out a number of hurdles 
that quantum algorithms must overcome before they 
can be used for real-world applications. There are 
limitations with algorithm scalability, many 
quantum devices require error mitigation and many 
more. They lay stress on the need for 
interdisciplinary cooperation between quantum 
computing experts and domain-specific practitioners 
if the optimisation potential of quantum computing 
is to be exploited. [40], [41]. 

2.1. Challenges and Future Directions 

Quantum computing could herald radical 
optimisation opportunities for the travel industry, 
despite some obvious challenges. [39] Álvarez-
Gaumé & Vázquez-Mozo (2012 discussed 
parallelisation challenges and resource limitations 
based upon the current state of quantum hardware, 
scalability, and known mitigation strategies for 
errors in quantum algorithms. They also highlight 
the need for interdisciplinary solutions that leverage 
collaborations between quantum computing experts 
and domain-specific practitioners: ‘Due to these 
constraints, it is extremely important to bridge the 
gap between pure quantum computing research and 
applications’ by drawing on expertise from 
multidisciplinary teams.’ Quantum computing could 
transform travel and hospitality optimization 
problems and security protocols.[42] 

 a). Improved Optimisation for Routes Planning 
and Scheduling- One of the best applications of 
quantum computing is the optimisation of complex 
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processes. Accordingly, this could be applied to 
optimising current route planning and scheduling 
for the travel industry. This is true for airlines, cruise 
lines and ground transportation: quantum 
algorithms can be used to choose better routes, 
minimising travel times, fuel consumption and, 
ultimately, even operational costs[1]. 

b) Revenue management and pricing – QC can 
help to optimise revenue management systems, with 
algorithms that can be updated in real-time to crunch 
through huge amounts of data and adapt pricing 
models, for example, fluctuations in demand or 
seasonality within hotels, airlines and other terms 
and conditions offered by those involved in 
hospitality.[43] 

c). Improved Data Security: Quantum computing 
can also help with cybersecurity, particularly in areas 
where data protection is a critical aspect of the 
business. For example, protecting customer data 
against misuse and privacy violations. Quantum-
resistant cryptographic algorithms can help to secure 
passwords and other sensitive tokens against attacks 
by quantum computers. Quantum-resistant crypto 
algorithms ensure that passwords and other 
cryptographic tokens that are published on 
unprotected (classical) channels can be kept private 
even if an attacker has access to a quantum 
computer[44], [45], [46], [47], [48], [49]. 

d) Personalised Customer Experiences: The speed 
with which quantum computers can process vast 
amounts of data generates more personalised 
customer experiences. For example, in the hospitality 
or entertainment industry, quantum algorithms can 
derive a more thorough analysis of customer 
preferences, habits, buying trends and feedback, 
which can subsequently inform follow-ups such as 
product recommendations, promotions and services. 
This enhances customer experience and improves 

customer loyalty.[50] [51][52] 
e) Supply Chain Optimisation: Quantum 

computing could unlock enhanced supply chain 
management that would benefit the travel and 
hospitality industries. By executing advanced 
inventory and logistics management with complex 
systems, maximising usage and minimising waste, 
and utilising systems to predict demand fluctuations, 
quantum algorithms could achieve previously 
unachievable efficiencies for the industry.[32], [53], 
[54] 

f) Tourism: Better weather forecasting for better 
travel planning. If the weather were more 
predictable, how much better would travel planning 
be? Identifying and marketing the seasons for 
optimal viewing of wildlife or scenery would be 
much easier. Weather forecasting would be 
substantially improved with quantum computers, 
particularly for the travel industry, air travel and 
cruises. [55][56] 

3. BIBLIOMETRIC ANALYSIS  

3.1. Analysis Of the Data Showing Country 
Contribution and Co-Authorship in the Field of 
Quantum Computing 

The United States dominates quantum computing 
research, as shown in this visualization. One can see 
this because the US node is the biggest one, 
suggesting it has many publications. The edge 
thickness from the US to other countries also shows 
this - the US has co-publications with many other 
countries. 

Other Leading Contributors: China, Japan, 
Germany and the United Kingdom are also leading 
contributors to quantum computing research. These 
countries, similar to the USA, have more nodes 
(publications) and have many other collaborators 
(thicker edges). 

 
Figure 1.0: Bibliometric analysis of Countries' contribution and Co-Authorship Network.  

(Source: It Was Created by Authors Via Vosviewer). 

Regional collaboration: Looking at the visualisation, one can see regional clustering, for 
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instance, a cluster between Canada, France and 
Switzerland. Also visible is a cluster between South 
Korea, Taiwan and Singapore. These countries might 
be sharing resources, expertise and infrastructure to 
drive research forward. 

3.2. Keyword Analysis on the Topic of Quantum 
Computing and the Relationships Between Them: 

Central Cluster: The centre of the map is made up 
of a set of interconnected terms that form the core 

paradigm of quantum computing:  

Quantum entanglement: This is a situation where 
two quantum systems are held together such that 
their fates are correlated. 

Quantum algorithms: Specialised procedures that 
can be run on quantum computers to solve hard 
problems that are intractable for classical computers.  

Quantum information science: a broad field 
encompassing the theoretical foundation of quantum 
computing and quantum communication.  

 
Figure 1.2: of Keywords Analyse. 

 (Source: It Was Created by Authors Via Vosviewer). 

Quantum cryptography: where one has 
unbreakable communication based on the strange 
properties of quantum mechanics.  

Quantum systems are also very ‘fragile’, requiring 
this field to develop techniques to spot and correct 
errors in quantum computation. 

Quantum Technologies: Emerging from the 
central cluster are terms that are associated with 
specific areas of research and development within 
quantum technologies:  

Quantum simulation: This is the study of how to 
use quantum computers for modelling of physically 
realistic systems, such as those that occur in materials 
science or chemistry. 

Quantum annealing – a type of quantum 
algorithm targeted at optimisation problems. 

Quantum communication: An area where security 
is built on principles of quantum mechanics. 

Quantum metrology: The best ways for quantum 
systems to make precise measurements. 
The outermost layer of the map consists of terms 
describing potential use‑cases for quantum 
computing:  

 Big data: It could be able to process large 

datasets more quickly than classical 
computers. Quantum computers could 
develop new machine learning algorithms or 
speed up existing ones. Machine learning is a 
branch of AI in which computers can make 
associations with data. Quantum computers 
should also be able to accelerate machine 
learning or develop new algorithms. 

 Materials science: New materials with needed 
properties can be tested via quantum 
simulations.  

 Combinatorial chemistry: The huge number of 
possible molecules exceeds the traditional 
laboratory’s capacity for testing. 

 Cryptography. Quantum computers can break 
existing encryption standards, but they could 
also enable entirely new kinds of cryptography 
that are unbreakable.  

Other Connections: A more speculative outcome 
of a knowledge map is revealing affinities between 
terms that might seem at first to be unrelated. 
‘Cryogenics’, for instance, is neighbour to 
‘superposition’ and ‘ground-state energies. Quantum 
computers must typically work at super-cold 
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temperatures to function well, as it’s difficult to 
maintain a quantum state in a normal environment, 
and noise from the environment is a source of chaos. 

Each node (circle) is sized by the prevalence of the 
term across the dataset sampled to create this map; 
thus, “quantum entanglement” is a magnitude more 
common than “quantum walk”. Each edge thickness 
showing connections between nodes is a proxy for 
the frequency of two-term co-occurrence across 

publications; this is why there is a thick line 
connecting ‘quantum algorithms’ to ‘quantum 
complexity theory’, since the two areas are often 
studied simultaneously.  The colours of the nodes 
have been mapped randomly to this visualisation, 
and therefore are of no consequence. 

3.3. The Table Shows the Number of Published 
Documents and the Number of Literature Citations 
by Institutions And 

Table 3.3: Academic Institutions' Contributions. 
S.n
o 

Organization 
Document

s 
Citation

s 

1 Beijing Academy of Quantum Information Sciences, ChinaB22BB2:B21+B2:B29 83 820 

2 Shenzhen institute for quantum science and engineering, southern university of science and technology 45 508 

3 Department of physics, Harvard University, Cambridge, 02138, ma, united states 46 2225 

4 
Research laboratory of electronics, Massachusetts institute of technology, Cambridge, 02139, ma, united 

states 
51 3485 

5 Institute for quantum computing, university of waterloo, waterloo, Canada 42 576 

6 Department of physics, Massachusetts institute of technology, United States 29 2124 

7 Perimeter Institute for Theoretical Physics, Waterloo, N2L 2Y5, Canada 46 613 

8 Guangdong Provincial key laboratory of quantum science and engineering, Southern University  29 169 

9 Department of physics, southern university of science and technology, Shenzhen, China 24 143 

10 Shenzhen key laboratory of quantum science and engineering, southern university of science and technology 22 137 

11 Frontier science centre for quantum information, Beijing, 100084, China 24 346 

12 Beijing national laboratory for condensed matter physics, institute of physics, Chinese academy of sciences 30 511 

13 Department of electrical and computer engineering, duke university, Durham, 27708, NC, U.S 30 452 

14 Department of Physical Chemistry, University of the Basque Country upv/ehu, Apartado 644 27 468 

15 Pritzker school of molecular engineering, university of Chicago, Chicago, 60637, il, US  34 1015 

16 CAS centre for excellence in topological quantum computation, University of Chinese Academy of Sciences 23 551 

17 CAS key laboratory of quantum information, university of science and technology of China 42 294 

18 Hefei national laboratory, university of science and technology of China, Hefei, 230088, China 42 64 

19 State key laboratory of low dimensional quantum physics, department of physics, Tsinghua University 23 247 

20 AWS centre for quantum computing, Pasadena, 91125, CA, US  39 732 

(Source: It Was Created by Authors Via Vosviewer). 

Massachusetts Institute of Technology (MIT), 
with publications (51 or 29, depending on the 
department) and the second-highest total citations 
(3485), shows up twice on the list. Its proud position 
signals the importance of this institute to quantum 
computing research.  

Institute for Quantum Computing, University of 
Waterloo, published 42 documents (much lower than 
the highs), ranked 3rd among the listed institutions 
in citation numbers, 576 citations. 

Southern University of Science and Technology, 
the department of physics at this university, as well 
as the Guangdong Provincial Key Laboratory of 
Quantum Science and Engineering, both had 
anomalously high counts of documents (24 and 29, 
respectively) but markedly low citation counts (143 

and 169, respectively). 
Harvard University, 46 documents published – 

9th position; and 2225 citations – 4th position. 
Department of Physics, Harvard.  

 University of Science and Technology of China, 
The Centre for Excellence in Topological Quantum 
Computation and the Key Laboratory of Quantum 
Information, managed by the university, both appear 
on this list and have published highly regarded 
research (with 23 and 42 documents respectively). 
But, as at SUSTech, the number of citations they have 
received is far more modest (551 and 294). 

3.4. The Table Shows the Number of Papers 
Published by Authors in the Field of Quantum 
Computing and the Number of Citations Generated 
on Publication 

Table 3.4: Of The Authors' Contribution in the Field of Quantum Computing. 
S.no Author Documents Citations 

1 Chong, Frederic T. 71 1185 

2 Pan, Jian-wei 27 2784 

3 furusawa, akira 31 187 
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4 Endo, Mamoru 22 111 

5 Asavanant, Warit 23 142 

6 Yoshikawa, Jun-ichi 19 122 

7 Charbon, Edoardo 41 632 

8 lin, jin 13 332 

9 Xu, Yu 13 332 

10 Wille, Robert 84 968 

11 Gong, Ming 12 352 

12 Zhu, Xiaobo 11 498 

13 Lu, Chao-yang 17 1815 

14 Takase, Kan 15 71 

15 Liang, Futian 10 320 

16 Tan, Xinsheng 18 203 

17 Wu, Yulin 10 341 

18 Deng, Hui 8 339 

19 Wang, Shiyu 8 339 

20 Yu, Yang 19 209 

 (Source: It Was Created by the Authors Via Vosviewer). 

  
Figure 3.5: Of Annual Scientific Production in the Field of Quantum Computing. 

(Source: It Was Created by the Authors). 

Highly Cited Authors: Several authors on the list 
have published a substantial number of papers and 
have also received a significant number of citations. 
These include: 

Frederic T. Chong (71 papers, 1185 citations) 
Jian-Wei Pan (27 papers, 2784 citations) 
Robert Wille (84 papers, 968 citations) 
Chao-Yang Lu (17 papers, 1815 citations) 
Varying Productivity. Some authors have 

produced more papers than others. For instance, 
Frederic T Chong has authored many papers, while 
Futian Liang (10 papers, 320 citations) has authored 
fewer papers.  

Citations and Publications: Sometimes, the 
number of citations a researcher earns over a period 
of time does not correlate with the number of papers 
they publish. This is because the research they’ve 
conducted might be particularly influential in a given 
field. The physicist Jian-Wei Pan might be an 
example of this. Though he’s published fewer than 

some of his contemporaries on the list, his 
significantly higher number of citations indicates that 
his research is particularly noteworthy in its field. 

3.5. The Chart Shows the Number of Papers 
Published Annually  

The analysis shows the annual production over 
five years (between 2019 to 2014). The data in the 
table below shows the steady growth in the annual 
production of research papers in quantum 
computing. In 2019, 1709 documents were published 
in Scopus-indexed journals. The trends show that 
there was an increase in papers. In the year 2020, the 
number of articles increased to 2145. In 2021, the 
number of documents further increased to 2677. In 
2022, the number of papers was 3278. The year 2023 
reported a significant increase with 3994 papers. 
However, in 2024, the number of documents 
dropped to 657, as the data used is from April 2024. 

Year Documents 

2019 1706 

2020 2145 

2021 2677 
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2022 3278 

2023 3994 

2024 657 

Figure 3.6: Of Conceptual Thematic Map With 4 Quadrants. 
(Source: It Was Created by Authors). 

3.6. The Figure Shows the Thematic Map 

The figure shows the conceptual thematic map. 
The purpose of a thematic map is to understand the 
trends and what the future may look like. It helped 
researchers and stakeholders involved to understand 
what topic might be important in future. The 
thematic map consists of a network analysis of 
keyword occurrence to explain the trends in the 
research topic, theme, and study pattern. The upper 
right quadrant (Q1) represents the “Motor Theme”, 
and the upper left quadrant (Q2) represents the  

“Niche Theme”. The lower right quadrant (Q4) 
represents “Basic Theme”, and the lower left 
quadrant (Q3) represents “Emerging or Declining 
Theme”. Looking at the figure, “qubits, quantum 
optics, quantum entanglement, quantum computers, 
quantum computing, and quantum theory” occurred 
in the motor theme (Q1), which suggests that these 
are the leading themes in the field of quantum 
computing. The Q3 theme consists of machine 
learning, machine-learning, quantum machines, 
post-quantum cryptography, public key 

cryptography, and network security. This indicates 
that these areas need to be developed. 

3.7. The Chart Shows the Countries' Collaboration 
World Map 

The connections between the authors can be 
shown on the world’s collaboration map. The figure 
represents the country’s collaboration in quantum 
computing. The shade of colour shows the intensity 
of the relationship. The darker shades exhibit a 
stronger relationship, while the lighter shades 
represent a weaker relationship. The grey colour 
shows no relationship. The marron colour line 
represents the connection between countries. The 
analysis reveals 1044 collaborative relations, and the 
USA, China and Germany are dominating countries. 
Data shows that the USA has collaborated with 68 
countries, Germany has collaborated with 59 
countries, and China has collaborated with 57 
countries. It has been observed that the strongest 
collaborative link is between the USA and China with 
291 papers, the USA and Canada with 211 papers, 
and the USA and Germany with 202 papers. 
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Figure 3.7: of Collaboration Map Between Various Countries. 

(Source: It Was Created by Authors). 

3.8. The Figure Shows the Sources Involved in 
Quantum Computing 

The figure above presents the analysis of the most 
pertinent sources for the published articles. It was 
observed that a total of 2521 journals published 
papers on quantum computing. Notably, “Physical 
Review A” emerges as the most relevant journal with 
943 papers specialised in “Quantum Computing”. 
Followed by Quantum Information Processing with 
484 published documents, “Physical Review Letters” 

with 384 documents, “Lecture Notes In Computer 
Science (Including Subseries Lecture Notes In 
Artificial Intelligence And Lecture Notes In 
Bioinformatics)” with 372 documents, “Physical 
Review Research” with 362 documents, “Physical 
Review Applied” with 295 documents, “Physical 
Review B” with 282 documents, “PRX Quantum” 
with 261 documents, “IEEE Access” with 260 
documents, and “Quantum Science And 
Technology” with 240 documents. 

Figure 4.8: of leading journal in Quantum computing.  
(Source: It Was Created by Authors). 
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Figure 3.9: Of the Most Influential Papers in Quantum Computing. 

(Source: It was created by authors). 

Sources 
Docum

ents 

PHYSICAL REVIEW A 943 

QUANTUM INFORMATION PROCESSING 484 

PHYSICAL REVIEW LETTERS 384 

LECTURE NOTES IN COMPUTER SCIENCE (INCLUDING SUBSERIES LECTURE NOTES IN ARTIFICIAL INTELLIGENCE 
AND LECTURE NOTES IN BIOINFORMATICS) 

372 

PHYSICAL REVIEW RESEARCH 362 

PHYSICAL REVIEW APPLIED 295 

PHYSICAL REVIEW B 282 

PRX QUANTUM 261 

IEEE ACCESS 260 

QUANTUM SCIENCE AND TECHNOLOGY 240 

3.9. The Chart Shows the Most Influential Papers in 
Quantum Computing 

The figure represents the most cited documents in 
quantum computing. The analysis shows the 
presence of a total of 1,39,794 citations in 14,457 
documents. The above-mentioned documents have 
8099 citations, which is 6 % of total citations. Articles 
published between 2019 and 2021 have the most 
citations. The most cited document is “Quantum 
computational advantage using photons” with 1185  

citations published in science emerged as the most 
influential paper in “quantum computing”. The 
second most cited document is” Machine learning 

and the physical sciences” with 1174 citations. After 
that, “A quantum engineer's guide to 
superconducting qubits” is the third most cited 
article with 857 citations. The result shows that the 
“Review of Modern Physics” journal has been the 
most cited journal among the mentioned documents, 
contributing three documents. Another journal, 
“Applied Physics Review,” also contributed two 
documents. “Variational quantum algorithms” got 
fourth place with 824 citations, and “Secure quantum 
key distribution with realistic devices” got fifth place 
with 712 citations. 

Author Documents Total Citations 

ZHONG H-S, 2020, SCI 
Quantum computational advantage using 

photons 
1185 

CARLEO G, 2019, REV MOD PHYS Machine learning and the physical sciences 1174 

KRANTZ P, 2019, APPL PHYS REV 
A quantum engineer's guide to 

superconducting qubits 
857 

CEREZO M, 2021, NAT REV PHYC Variational quantum algorithms 824 
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XU F, 2020, REV MOD PHYS 
Secure quantum key distribution with 

realistic devices 
712 

CAO Y, 2019, CHEM REV 
Quantum Chemistry in the Age of Quantum 

Computing 
681 

DASH S, 2019, J BIG DATA 
Big data in healthcare: management, analysis 

and prospects 
680 

KJAERGAARD M, 2020, ANNU REV CONDENS MATTER PHYS 
Superconducting Qubits: Current State of 

Play 
680 

MCARDLE S, 2020, REV MOD PHYS Quantum computational chemistry 663 

BRUZEWICZ CD, 2019, APPL PHYS REV 
Trapped-ion quantum computing: Progress 

and challenges. 
643 

3.10. The Chart Shows the Information About the 
Data.  

The figure shows information from 14,457 
documents obtained from the Scopus database on 
Quantum Computing. The documents obtained were 
published between 2019 and April 2024. These 
documents were published in 2521 journals. The 
documents consist of Articles (9173), books (25), book 
chapters (195), conference papers (4512), data papers 

(2), letters (24), notes (14), retracted (1), reviews (484), 
and short surveys (16). The average citation per 
document is 9.67 with 479629 references, and the 
document average age is 2.47. It is also observed that 
there are 28882 authors and 845 authors of single-
authored documents. According to the table, the 
number of co-Authors per Doc is 4.63, which 
indicates that each document is typically written by 
four authors. 

Description Results 

MAIN INFORMATION ABOUT DATA   

Timespan 2019:2024 

Sources (Journals, Books, etc.) 2521 

Documents 14457 

Annual Growth Rate % -17.37 

Document Average Age 2.47 

Average citations per doc 9.67 

References 479629 

DOCUMENT CONTENTS   

Keywords Plus (ID) 40854 

Author's Keywords (DE) 18695 

AUTHORS   

Authors 28882 

Authors of single-authored docs 845 

AUTHORS COLLABORATION   

Single-authored docs 1037 

Co-Authors per Doc 4.63 

International co-authorships % 27.38 

DOCUMENT TYPES   

Article 9173 

Book 25 

book chapter 195 

conference paper 4512 

data paper 2 

Editorial 9 

Erratum 2 

Letter 24 

Note 14 

Retracted 1 

Review 484 

short survey 16 

5. CONCLUSION  

 The research studied the potential of quantum 
computing to revolutionise route optimisation by 
solving the complex challenges of route planning, 
pricing, and resource allocation in the travel and 
tourism industries. The analysis of the literature on 

the above problem shows that quantum algorithms 
may excel in optimisation tasks like those cited 
above. Specifically, quantum annealing and other 
algorithms exploit the need to search large pattern 
spaces and may achieve significant improvements 
over classical approaches. The combination of 
quantum machine learning with pricing models 
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would constitute an enticing possibility. When 
topology changes, the quantum computer can also 
benefit, as the whole point of the device is to 
manipulate the wave function that describes the state 
of the system. For example, when travelling to a 
different city, the quantum computer can enhance 
the sensitivity of the pricing machine to new clues 
(bottom left), which now constitute the new initial 
condition. Quantum computing can offer 
improvements in pattern recognition and 
optimisation, allowing travel companies to develop 
dynamic pricing strategies. 

The figures from bibliometric analysis provided a 
picture of a centralised collaboration network, with 
the United States taking the lead, but also showing 
regional collaborations, pointing out that they are 
indeed experiencing a global research effort. The 
keyword analysis served as a map of the field, listing 
the core concepts that constitute it and their 
interrelationships. It also gave a high-level view of 
the multiple applications of quantum computing 
from big data analysis to materials science. The 
review of the prominent institutions and authors 
active in quantum computing, along with their 
works, helped to paint a picture of the ongoing 
research and development. While MIT is taking the 
lead in this field, highly cited researchers, such as 
Jian-Wei Pan, are working toward achieving the 
viability of quantum computing. Beyond its potential 
applications in the travel industry, quantum 
computing could revolutionise the way one travels 
and optimise various processes related to the 
industry. Solving complex optimisation problems at 
speeds and with accuracies quantitatively 
unmatched by classical computers. Quantum 
computing is capable of major transformations in 
travel, both for travel companies – who could achieve 

optimal routes, with carefully calculated fares – and 
consumers, who could benefit from lower costs and 
new possibilities. Although the achievement of a 
fully fault-tolerant quantum computer seems distant, 
research into new quantum logic gates, more efficient 
circuitry and better error-correction codes is 
increasing, and the developing field of quantum 
computing is slowly moving toward a future where 
quantum processors will speed up and optimise 
travel. This study could pave the way for further 
research and analysis. Studies highlight that both 
operational strategies and psychological factors 
significantly influence organizational and consumer 
outcomes, where Six Sigma implementation 
enhances organizational flexibility and efficiency, 
while destination reputation, trust, and self-esteem 
shape tourists’ visit intention and engagement in 
niche tourism contexts [57],[58]. As the potential of 
quantum algorithms to revolutionise the current 
travel industry’s processes becomes increasingly 
apparent, additional research could investigate the 
specific applications of quantum computing to travel 
optimisation. Case studies detailing the 
implementation process of quantum computing 
solutions could help travel agencies see the real-
world conditions and possible applications, while 
also highlighting the ethical questions and disruptive 
potential Quantum computing as a disruptive 
technology to travel could encourage proposing 
deeper research into the potential applications of 
quantum computing to various aspects of travel, 
such as navigation systems, automated control, 
forecasting and resource management, or marketing 
and pricing, among others. As the quantum 
revolution draws nearer, its transformative potential 
for the travel industry will help us explore the world 
in new ways. 

Declarations 

Funding: No external funding was received for this study. 

Data Availability: Available from the corresponding author on request. 

Ethics Approval and Consent to Participate: Not applicable.  

Consent For Publication: Not applicable.  

Competing Interests: The authors declare no competing interests. 

REFERENCES  

[1] “A Study on the basics of Quantum Computing”, Accessed: May 03, 2024. http://www-
etud.iro.umontreal.ca/~prashant/ 

[2] Y. Du, H. Wang, R. Hennig, A. Hulandageri, G. Kochenberger, and F. Glover, “New advances for 



13067 QUANTUM COMPUTING FOR TRAVEL OPTIMIZATION IN THE TOURISM SECTOR: 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 13055-13069 

quantum-inspired optimisation,” International Transactions in Operational Research, 2023, doi: 
10.1111/itor. 13420. 

[3] C. Hughes, J. Isaacson, A. Perry, R. F. Sun, and J. Turner, “Quantum Computing for the Quantum 
Curious,” Quantum Computing for the Quantum Curious, p. 150, 2021, doi: 10.1007/978-3-030-61601-4. 

[4] S. Wehner, D. Elkouss, and R. Hanson, “Quantum internet: A vision for the road ahead,” Science (1979), 
vol. 362, no. 6412, Oct. 2018, doi: 10.1126/SCIENCE.AAM9288/ASSET/93DE9397-4BF0-4EB4-B9F4-
0DF744A6097C/ASSETS/GRAPHIC/362_AAM9288_F5.JPEG. 

[5] S. Boateng and M. Liu, “Quantum Computing Outreach: Raising Public Awareness and 
Understanding,” International Conference on Artificial Intelligence, Computer, Data Sciences, and 
Applications, ACDSA 2024, p. Victoria, doi: 10.1109/ACDSA59508.2024.10467478. 

[6] R. P. Feynman, “Simulating physics with computers,” International Journal of Theoretical Physics, vol. 21, 
no. 6–7, pp. 467–488, Jun. 1982, doi: 10.1007/BF02650179/METRICS. 

[7] P. W. Shor, “Algorithms for quantum computation: Discrete logarithms and factoring,” Proceedings - 
Annual IEEE Symposium on Foundations of Computer Science, FOCS, pp. 124–134, 1994, doi: 
10.1109/SFCS.1994.365700. 

[8] Y. Hama and H. Nishi, “Quantum error mitigation via quantum-noise-effect circuit groups,” Sci Rep, 
vol. 14, no. 1, 2024, doi: 10.1038/s41598-024-52485-7. 

[9] Q. Guo et al., “Testing a quantum error-correcting code on various platforms,” Sci Bull (Beijing), vol. 66, 
no. 1, pp. 29–35, 2021, doi: 10.1016/j.scib.2020.07.033. 

[10] M. Gong et al., “Experimental exploration of five-qubit quantum error-correcting code with 
superconducting qubits,” Natl Sci Rev, vol. 9, no. 1, 2022, doi: 10.1093/nsr/nwab011. 

[11] R. Acharya et al., “Suppressing quantum errors by scaling a surface code logical qubit,” Nature, vol. 614, 
no. 7949, pp. 676–681, 2023, doi: 10.1038/s41586-022-05434-1. 

[12] G. Kalai, Y. Rinott, and T. Shoham, “Google’s Quantum Supremacy Claim: Data, Documentation, and 
Discussion,” 2023. 

[13] S. Daiß et al., “A quantum-logic gate between distant quantum-network modules,” Science (1979), vol. 
371, no. 6529, pp. 614–617, 2021, doi: 10.1126/science. abe3150. 

[14] F. Arute et al., “Quantum supremacy using a programmable superconducting processor,” Nature, vol. 
574, no. 7779, pp. 505–510, 2019, doi: 10.1038/s41586-019-1666-5. 

[15] D. Greenbaum and M. Gerstein, “Calculating the future Quantum Supremacy: How the Quantum 
Computer Revolution Will Change EverythingMichio Kaku, Doubleday, 2023. 352 pp,” Science, vol. 
380, no. 6645, p. 589, 2023, doi: 10.1126/science. adh5148. 

[16] B. Gulbahar, “Theory of quantum path computing with Fourier optics and future applications for 
quantum supremacy, neural networks and nonlinear Schrödinger equations,” Sci Rep, vol. 10, no. 1, 
2020, doi: 10.1038/s41598-020-67364-0. 

[17] P. M. N. S. A. Basid, F. R. Hariri, F. Nugroho, A. Hanani, and F. J. Pamungkas, “Virtual Route Guide 
Chatbot Based on Random Forest Classifier,” International Journal of Advanced Computer Science and 
Applications, vol. 14, no. 8, pp. 235 – 241, 2023, doi: 10.14569/IJACSA.2023.0140826. 

[18] Y. Chen, X. Zheng, Z. Fang, Y. Yu, Z. Kuang, and Y. Huang, “Research on Optimisation of Tourism 
Route Based on Genetic Algorithm,” in Journal of Physics: Conference Series, Institute of Physics 
Publishing, 2020. doi: 10.1088/1742-6596/1575/1/012027. 

[19] W.-C. Hu, H.-T. Wu, H.-H. Cho, and F.-H. Tseng, “Optimal route planning system for logistics vehicles 
based on artificial intelligence,” Journal of Internet Technology, vol. 21, no. 3, pp. 757 – 764, 2020, doi: 
10.3966/160792642020052103013. 

[20] C. D. B. Bentley1, S. Marsh1, A. R. R. Carvalho1, P. Kilby2, and M. J. Biercuk1, “Quantum computing 
for transport optimisation”. 

[21] H. Makhanov, K. Setia, J. Liu, V. Gomez-Gonzalez, and G. Jenaro-Rabadan, “Quantum Computing 
Applications for Flight Trajectory Optimisation”. 

[22] V. Havlíček et al., “Supervised learning with quantum-enhanced feature spaces,” Nature, vol. 567, no. 
7747, pp. 209–212, 2019, doi: 10.1038/s41586-019-0980-2. 

[23] G. Xue, S. Liu, L. Ren, and D. Gong, “Forecasting hourly attraction tourist volume with search engine 
and social media data for decision support,” Inf Process Manag, vol. 60, no. 4, 2023, doi: 
10.1016/j.ipm.2023.103399. 

[24] L. Kanagasabai, “Real power loss reduction by extreme learning machine-based Panthera leo, chaotic-



13068 IDRIS OYEWALE OYELAKIN et al 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 13055-13069 

based Jungle search and Quantum-based Chipmunk search optimisation algorithms,” International 
Journal of System Assurance Engineering and Management, vol. 14, pp. 55–78, 2023, doi: 10.1007/s13198-
022-01821-z. 

[25] F. Cheong and R. Law, “Human employees versus robotic employees: Customers and hotel managers’ 
perceived experience at unmanned smart hotels,” Cogent Soc Sci, vol. 9, no. 1, 2023, doi: 
10.1080/23311886.2023.2202937. 

[26] I. Carvalho, S. Lopes, A. Madeira, T. Palrão, and A. S. Mendes, “Robot Coworkers: The Vision of Future 
Hoteliers,” Hum Behav Emerg Technol, vol. 2022, 2022, doi: 10.1155/2022/8567289. 

[27] S. (Sam) Kim, J. Kim, F. Badu-Baiden, M. Giroux, and Y. Choi, “Preference for robot service or human 
service in hotels? Impacts of the COVID-19 pandemic,” Int J Hosp Manag, vol. 93, 2021, doi: 
10.1016/j.ijhm.2020.102795. 

[28] S. Kovacevic, T. Popovic, I. Jovovic, S. Cakic, and D. Babic, “Hotel Chatbot Receptionist for Smart 
Hospitality,” in 2024 28th International Conference on Information Technology, IT 2024, Institute of 
Electrical and Electronics Engineers Inc., 2024. doi: 10.1109/IT61232.2024.10475740. 

[29] M. A. Nielsen and I. L. Chuang, “Quantum Computation and Quantum Information: 10th Anniversary 
Edition,” Quantum Computation and Quantum Information, Dec. 2010, doi: 10.1017/CBO9780511976667. 

[30] C. Bernhardt, “Quantum computing for everyone,” p. 194. 
[31] E. Farhi, J. Goldstone, and S. Gutmann, “A Quantum Approximate Optimisation Algorithm,” Nov. 

2014, Accessed: Apr. 10, 2024. [Online]. Available: http://arxiv.org/abs/1411.4028 
[32] M. Núñez-Merino, J. M. Maqueira-Marín, J. Moyano-Fuentes, and C. A. Castaño-Moraga, “Quantum-

inspired computing technology in operations and logistics management,” International Journal of 
Physical Distribution and Logistics Management, 2024, doi: 10.1108/IJPDLM-02-2023-0065. 

[33] M. Schuld and F. Petruccione, “Machine Learning with Quantum Computers,” 2021, doi: 10.1007/978-
3-030-83098-4. 

[34] A. García-Loureiro, N. Seoane, J. G. Fernández, E. Comesaña, and J. C. Pichel, “A machine learning 
approach to model the impact of line edge roughness on gate-all-around nanowire FETs while reducing 
the carbon footprint,” PLoS One, vol. 18, no. 7 JULY, 2023, doi: 10.1371/journal.pone.0288964. 

[35] A. Kutvonen, K. Fujii, and T. Sagawa, “Optimising a quantum reservoir computer for time series 
prediction,” Sci Rep, vol. 10, no. 1, 2020, doi: 10.1038/s41598-020-71673-9. 

[36] O. O. Salehi, A. Glos, J. Law, and A. Miszczak, “Unconstrained Binary Models of the Travelling 
Salesman Problem Variants for Quantum Optimisation”. 

[37] S. Gómez, E. S. Gómez, O. Jiménez, A. Delgado, S. P. Walborn, and G. Lima, “Experimental quantum 
state discrimination using the optimal fixed rate of inconclusive outcomes strategy,” Sci Rep, vol. 12, 
no. 1, 2022, doi: 10.1038/s41598-022-22314-w. 

[38] T. Salehi, M. Zomorodi, P. Plawiak, M. Abbaszade, and V. Salari, “An optimising method for 
performance and resource utilisation in quantum machine learning circuits,” Sci Rep, vol. 12, no. 1, 2022, 
doi: 10.1038/s41598-022-20375-5. 

[39] L. Álvarez-Gaumé and M. Á. Vázquez-Mozo, “An invitation to quantum field theory,” Lecture Notes in 
Physics, vol. 839, pp. 1–305, 2012, doi: 10.1007/978-3-642-23728-7/COVER. 

[40] P. S. R. Henrique and R. Prasad, “Quantum Mechanics for the Future 6G Cognitive RAN,” Journal of 
Mobile Multimedia, vol. 19, no. 1, pp. 291–310, 2023, doi: 10.13052/jmm1550-4646.19115. 

[41] D. Ukpabi et al., “Framework for understanding quantum computing use cases from a 
multidisciplinary perspective and future research directions,” Futures, vol. 154, 2023, doi: 
10.1016/j.futures.2023.103277. 

[42] R. Sotelo, T. L. Frantz, S. Brito, V. F. Da Silva, A. J. Ferreira-Martins, and I. Bernardes-Urias, “Managing 
a Quantum Computing Team - Insights and Challenges at Itaú Unibanco,” IEEE Engineering 
Management Review, vol. 50, no. 1, pp. 24–27, 2022, doi: 10.1109/EMR.2022.3145302. 

[43] M.-O. Wolf, R. Horsky, and J. Koppe, “A Quantum Algorithm for Pricing Asian Options on Valuation 
Trees,” Risks, vol. 10, no. 12, 2022, doi: 10.3390/risks10120221. 

[44] A. Liman and K. Weber, “Quantum Computing: Bridging the National Security–Digital Sovereignty 
Divide,” European Journal of Risk Regulation, vol. 14, no. 3, pp. 476–483, 2023, doi: 10.1017/err. 2023.44. 

[45] C. J. Mitchell, “The impact of quantum computing on real-world security: A 5G case study,” Comput 
Secur, vol. 93, 2020, doi: 10.1016/j.cose.2020.101825. 

[46] B. Hildebrand, A. Ghimire, F. Amsaad, A. Razaque, and S. P. Mohanty, “Quantum communication 



13069 QUANTUM COMPUTING FOR TRAVEL OPTIMIZATION IN THE TOURISM SECTOR: 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 13055-13069 

networks: Design, reliability, and security,” IEEE Potentials, 2023, doi: 10.1109/MPOT.2023.3322015. 
[47] H. Yalcin, T. Daim, M. M. Moughari, and A. Mermoud, “Supercomputers and quantum computing on 

the axis of cyber security,” Technol Soc, vol. 77, 2024, doi: 10.1016/j.techsoc.2024.102556. 
[48] J. Yoon, “The Rise of Quantum Technology and Its Implications for National Security,” Korean Journal 

of Defence Analysis, vol. 36, no. 1, pp. 25–48, 2024, doi: 10.22883/kjda.2024.36.1.002. 
[49] N. Sharma and R. Ketti Ramachandran, “The Emerging Trends of Quantum Computing Towards Data 

Security and Key Management,” Archives of Computational Methods in Engineering, vol. 28, no. 7, pp. 
5021–5034, Dec. 2021, doi: 10.1007/S11831-021-09578-7/METRICS. 

[50] S. Bhatt, R. Dani, D. Girsa, R. Kuksal, K. Joshi, and A. Gupta, “Uses of Social Media and Computer 
Technologies for Guest Satisfaction and Recommendation Analysis using Machine Learning in Hotel 
Industries,” in 2022 7th International Conference on Computing, Communication and Security (ICCCS), IEEE, 
Nov. 2022, pp. 1–6. doi: 10.1109/ICCCS55188.2022.10079660. 

[51] J. Kandampully, A. Bilgihan, A. C. R. Van Riel, and A. Sharma, “Toward Holistic Experience-Oriented 
Service Innovation: Co-Creating Sustainable Value With Customers and Society,” Cornell Hospitality 
Quarterly, vol. 64, no. 2, pp. 161 – 183, 2023, doi: 10.1177/19389655221108334. 

[52] D. Huang, Q. Chen, J. Huang, S. Kong, and Z. Li, “Customer-robot interactions: Understanding 
customer experience with service robot,” Int J Hosp Manag, vol. 99, 2021, doi: 
10.1016/j.ijhm.2021.103078. 

[53] S. J. Weinberg, F. Sanches, T. Ide, K. Kamiya, and R. Correll, “Supply chain logistics with quantum and 
classical annealing algorithms,” Sci Rep, vol. 13, no. 1, 2023, doi: 10.1038/s41598-023-31765-8. 

[54] K.-F. Cheung, M. G. H. Bell, and J. Bhattacharjya, “Cybersecurity in logistics and supply chain 
management: An overview and future research directions,” Transp Res E Logist Transp Rev, vol. 146, 
2021, doi: 10.1016/j.tre.2020.102217. 

[55] S. Deshmukh and P. Mulay, “Quantum clustering drives innovations: A bibliometric and patentometric 
analysis,” Library Philosophy and Practice, vol. 2021, pp. 1–27, 2021. 

[56] K. Shashwat and M. Rani, “Technological Transformation in Hospitality Industry,” 2023, pp. 133–151. 
doi: 10.4018/979-8-3693-0650-5.ch009. 

[57]    Barhoom, F. N. I., Wah, K. K., Abueid, A. I., Abusalma, A., Masadeh, M., Al sarayreh, A., ... & 
Mohammad, A. A. S. (2025). Continuous improvement: Exploring the relationship between Six Sigma 
implementation and organizational agility in the Jordan Customs Department. In Artificial Intelligence, 
Sustainable Technologies, and Business Innovation: Opportunities and Challenges of Digital 
Transformation (pp. 817-830). Cham: Springer Nature Switzerland. 

[58]  Suhud, U., Allan, M., Hoo, W. C., Fafurida, F., & Azinuddin, M. (2025). Boosting coffee tourism: 
Linking visit intention and storytelling engagement in holiday contexts. Geo Journal of Tourism and 
Geosites, 62(4), 2316-2328. 

 
 

 

 

 

 

 

 

 


