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Abstract

Artificial intelligence (Al) is driving significant transformations across various sectors by enhancing
operational efficiency, optimising decision-making processes, and providing personalised customer
experiences. This study presents a comprehensive analysis of Al applications in five key sectors: finance,
healthcare, retail, manufacturing, and tourism. In the finance sector, Al technologies such as algorithmic
trading, robo-advisors, and fraud detection systems are streamlining processes and improving security.
Healthcare has witnessed substantial advancements, particularly in medical imaging and personalised
treatment. The retail sector benefits from Al through optimised inventory management, personalised
marketing strategies, and enhanced customer service via chatbots and recommendation systems. In the
manufacturing sector, Al is utilised to improve production processes through automation, predictive
maintenance, and quality control, thereby increasing overall productivity and reducing operational costs.
Although the tourism sector lags behind other industries in Al adoption, it is leveraging Al technologies to
improve customer satisfaction with personalised travel recommendations, dynamic pricing, and virtual
guides. The study highlights the similarities and differences in Al applications across these sectors,
emphasising that while technologies such as predictive analytics and automation are widely adopted, each
industry tailors Al to meet its specific needs. For example, finance and retail focus heavily on customer
interaction and data management, while healthcare and manufacturing prioritise operational efficiency and
precision. The article concludes by suggesting that, with the revolution in Al technologies, these technologies
will increasingly shape industry applications in the future, contributing to the development of sectors by
enhancing competitiveness, efficiency, and innovation.

Yapay Zeka Tabanl Déniisiimlerin Isletme Yonetiminde Karsilastirmali
Arastirmasi: Finans, Turizm, Saglk, Perakende ve Uretim Sektorlerindeki
Stratejik Uygulamalar

Ozet

Yapay zeka (YZ), operasyonel verimliligi artirarak, karar alma siireglerini optimize ederek ve
kigisellestirilmis miisteri deneyimleri sunarak cesitli sektorlerde énemli déniisiimler yaratmaktadir. Bu
calisma, yapay zeka uygulamalarimin finans, saghk, perakende, iiretim ve turizm olmak iizere bes ana
sektordeki kapsamli bir analizini sunmaktadwr. Finans sektoriinde, algoritmik ticaret, robo-danismanlar ve
dolandiricilik tespit sistemleri gibi YZ teknolojileri, siiregleri kolaylastirmakta ve giivenligi artirmaktadur.
Saghk sektorii, ozellikle tbbi goriintiileme ve kisisellestirilmis tedavi alaninda onemli gelismelere tanik
olmustur. Perakende sektorii, YZ'den envanter ydnetiminin optimizasyonu, kisisellestirilmis pazarlama
stratejileri ve chatbotlar ile oneri sistemleri araciligiyla gelismis miisteri hizmetleri saglama konularinda
yararlanmaktadir. Uretim sektoriinde ise YZ, otomasyon, ongoriicii bakim ve kalite kontrol yoluyla iiretim
siireglerini iyilestirmekte, bu sayede genel verimliligi artirmakta ve operasyonel maliyetleri diisiirmektedir.
Turizm sektorii diger endiistrilere kiyasla YZ adaptasyonunda geri kalsa da, kisisellestirilmis seyahat
onerileri, dinamik fiyatlandirma ve sanal rehberler ile miisteri memnuniyetini artrmak i¢in YZ
teknolojilerinden faydalanmaktadwr. Calisma, bu sektorlerdeki YZ uygulamalarimin benzerliklerine ve
ongorticii analizler ve otomasyon gibi teknolojilerin genis ¢apta
benimsenmesine ragmen, her endiistrinin YZ'vi kendi ihtiyaglarima gore uyarladigim vurgulamaktadir.
Ornegin, finans ve perakende sektorleri biiyiik dlgiide miisteri etkilesimi ve veri yonetimine odaklanirken,
saglik ve iiretim sektorii operasyonel verimlilik ve hassasiyeti on planda tutmaktadir. Makale, YZ
teknolojilerindeki devrimle birlikte bu teknolojilerin gelecekte endiistri uygulamalarini daha fazla
sekillendirecegini ve rekabet giiciinii, verimliligi ve yeniligi artirarak sektérlerin gelisimine katki
saglayacagini one siirerek sonug¢lanmaktadir.
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1. INTRODUCTION

Acrtificial intelligence (Al) has emerged as one of the most transformative technologies of the 21st century,
driving profound changes across various sectors. Its ability to enhance data-driven decision-making, increase
operational efficiency, and personalise customer experiences has made Al a strategic asset in business
environments (Davenport & Ronanki, 2018). Consequently, Al's adoption is expanding beyond technology
companies and into a wide range of industries, including finance, healthcare, retail, manufacturing, and tourism.
This growing trend presents significant opportunities for both large enterprises and small to medium-sized
businesses, while also reshaping the competitive dynamics within these sectors (Agrawal, Gans & Goldfarb,
2018).

The finance sector, as one of the early adopters of Al, has integrated Al-driven solutions into critical functions
such as risk management, customer service, data analysis, and fraud detection. Al-powered technologies, such
as credit risk assessment systems, algorithmic trading, and robo-advisors, not only improve operational
efficiency but also enhance customer satisfaction and security (Ngai et al., 2011; Li et al., 2023). In healthcare,
Al has driven significant advancements in diagnostic and treatment processes, particularly in areas such as
medical imaging and personalised medicine (Jiang et al., 2017). Al systems enable more accurate and timely
diagnoses by analysing large volumes of medical data, resulting in improved patient outcomes (Esteva et al.,
2017; Topol, 2019).

In the retail sector, Al plays a pivotal role in optimising customer experiences, improving inventory
management, and developing personalised marketing strategies (Grewal, Roggeveen & Nordfilt, 2017).
Through the use of Al-enabled data analysis and predictive algorithms, retailers gain deeper insights into
consumer preferences, allowing them to make more informed decisions (Oosthuizen et al., 2021). Similarly, the
manufacturing sector benefits from Al's capabilities in automation, predictive maintenance, and the optimisation
of production processes. Al-driven technologies help reduce downtime, increase production speed, and lower
operational costs, thus enhancing overall efficiency (Kusiak, 2018; Zhao et al., 2020).

The tourism sector, while slightly behind in Al adoption compared to other industries, has begun to leverage Al
to enhance service quality through applications such as chatbots, personalised travel recommendations, dynamic
pricing, and virtual guides (Ivanov & Webster, 2017; Ercan, 2020). Additionally, Al's use in demand forecasting
and customer sentiment analysis allows businesses in the tourism industry to implement more strategic and
efficient management processes (Doborjeh et al., 2022).

This article aims to provide a comprehensive review of Al applications across these five sectors—finance,
healthcare, retail, manufacturing, and tourism—while exploring the specific ways in which each industry utilises
Al technologies. Furthermore, it will examine the similarities and differences in Al adoption across these
sectors, focusing on how Al is tailored to meet sector-specific needs. By analysing the commonalities and
distinctions in Al usage, this study will contribute to a deeper understanding of how Al technologies are
reshaping industry practices. Finally, the article will discuss the potential future impact of Al in these sectors,
offering insights into how businesses can further harness Al's capabilities for enhanced competitiveness and
efficiency.

2. LITERATURE REVIEW

Acrtificial intelligence (Al) has emerged as a transformative force across a wide range of industries, significantly
enhancing operational efficiency, driving innovation, and fostering competitive advantage. The diverse
applications of Al underscore its potential to revolutionize business processes, optimize decision-making
frameworks, and elevate customer experience. Particularly during periods of crisis, Al technologies have
demonstrated their capacity to reshape business practices. This was exemplified during the COVID-19
pandemic, where remote work and organizational agility became pivotal in ensuring business continuity (Arslan
& Bektas, 2021). This review provides a comprehensive examination of Al adoption and implementation across
five key sectors—finance, healthcare, retail, manufacturing, and tourism—drawing upon a body of academic
research to elucidate Al's profound impact within each domain.
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2.1. Al Applications in the Finance Sector

The finance sector is a leader in the adoption of Al, employing it for a wide range of applications, including
customer service, credit risk assessment, fraud detection, and regulatory compliance. Davenport and Ronanki
(2018) emphasize the critical role of Al in enhancing operational efficiency and customer satisfaction. Al-
powered tools such as robo-advisors and chatbots are increasingly deployed to streamline customer interactions,
offering real-time, personalized financial advice and support (Cozgarea, Cozgarea, & Stanciu, 2008; Li et al.,
2023). These technologies not only improve the speed and accuracy of customer service but also reduce the
operational costs of financial institutions.

Al is also playing a pivotal role in risk management within the financial sector. Advanced machine learning
algorithms are used to assess credit risk, detect fraudulent transactions, and optimize investment strategies. Ngai
et al. (2011) highlight how Al-driven models outperform traditional risk assessment methods by analyzing vast
datasets that include customer behavior, transaction histories, and market trends. Furthermore, Lin (2019)
underscores the growing use of Al in regulatory compliance, where Al systems are employed to automate
reporting processes and ensure adherence to complex financial regulations, thus mitigating legal risks.

The financial sector's use of Al extends to algorithmic trading and predictive analytics, where machine learning
models are used to forecast market movements and develop data-driven investment strategies. Al’s ability to
analyze real-time market data and make informed decisions has transformed the way financial institutions
approach trading, enhancing both the speed and accuracy of decision-making processes.

2.2. Al Applications in the Healthcare Sector

The healthcare sector is at the forefront of Al adoption, utilizing it to improve diagnostics, treatment outcomes,
and operational workflows. Jiang et al. (2017) note that Al-based clinical decision support systems are
instrumental in improving diagnostic accuracy, particularly in complex medical fields such as radiology and
oncology. AI’s capability to process vast amounts of medical data enables healthcare providers to identify
diseases earlier and design more effective treatment plans.

ATl’s impact on medical imaging has been particularly significant. Esteva et al. (2017) demonstrated that Al
systems can diagnose skin cancer from dermatological images with an accuracy comparable to that of human
specialists. Such advancements are revolutionizing medical diagnostics, reducing the risk of human error, and
facilitating faster, more accurate diagnoses. Topol (2019) highlights the broader implications of Al in
healthcare, noting its potential to alleviate the workload of healthcare professionals by assisting with routine
tasks and complex decision-making processes. Artificial intelligence systems can easily analyze medical
literature. Al-driven systems analyze patient data to suggest treatment plans, monitor patient progress, and alert
physicians to potential issues, thereby improving the quality and efficiency of care.

In addition to diagnostics, Al is driving innovation in personalized medicine. Wang et al. (2016) discuss how Al
is accelerating drug discovery by analyzing genetic data to predict the efficacy of potential drug compounds,
enabling the development of treatments tailored to individual patients. Moreover, Al’s role in telemedicine has
expanded during the COVID-19 pandemic, with Al-powered platforms facilitating remote consultations,
diagnostics, and patient monitoring (Gunasekeran et al., 2021). These innovations have increased access to
healthcare and improved the management of resources during global health crises.

2.3. Al Applications in the Retail Sector

In the retail sector, Al is being harnessed to optimize customer engagement, enhance supply chain management,
and personalize marketing strategies. Grewal et al. (2017) illustrate that Al-powered recommendation engines
and personalized advertising strategies have revolutionized the customer experience. By analyzing purchasing
patterns and preferences, Al systems offer tailored product recommendations, increasing customer satisfaction
and driving higher conversion rates (Cao, 2021; Oosthuizen et al., 2021; Stanciu & Rindasu, 2021).

Al also plays a critical role in inventory management and demand forecasting in retail. Al-powered predictive
analytics enable retailers to optimize their supply chains by forecasting demand, adjusting inventory levels, and
minimizing stock shortages or excess. Giilsen (2019) highlights that AI-driven inventory systems improve
operational efficiency by ensuring that retailers maintain optimal stock levels, reduce waste, and respond
quickly to market fluctuations. Additionally, Agrawal et al. (2018) emphasize the role of Al in enhancing
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customer service through virtual assistants and chatbots, which provide instant responses to customer queries,
improving the overall shopping experience.

Sentiment analysis using Al is becoming increasingly prevalent in the retail sector, enabling businesses to
monitor consumer preferences and adapt their marketing strategies accordingly. Yue et al. (2019) demonstrate
how Al algorithms can analyze social media data to gauge customer sentiment, providing valuable insights into
market trends and helping retailers make data-driven decisions to refine their product offerings and marketing
campaigns.

2.4. Al Applications in the Tourism Sector

Al has become a critical tool in the tourism industry, particularly in enhancing customer experiences and
optimizing operations. lvanov and Webster (2017) discuss how Al-powered chatbots are increasingly used by
hotels, airlines, and travel agencies to provide seamless customer service, handling inquiries, bookings, and
personalized travel recommendations. Al-driven customer service systems significantly reduce operational costs
while improving service quality and customer satisfaction (Goh, Mok, & Law, 2009; Doborjeh et al., 2022;
Ercan, 2020). In line with this, Agca and Giindiiz (2023) used text mining techniques to analyze hotel guest
reviews and ratings, highlighting the potential of Al in understanding customer feedback to optimize services
and improve guest satisfaction. Additionally, Al's application in dynamic pricing and revenue management
systems has also transformed the tourism sector.

AT’s application in dynamic pricing and revenue management systems has also transformed the tourism sector.
By analyzing market demand, competitor pricing, and customer behavior, Al algorithms enable tourism
businesses to adjust prices in real-time, optimizing revenue generation while offering competitive pricing to
customers. Giindiiz (2023) highlights AI’s role in enhancing customer satisfaction through personalized travel
recommendations and route optimization. Al-based systems can analyze individual preferences to offer tailored
travel experiences, further elevating the customer journey.

The use of Al for virtual tours and digital guides has gained prominence, particularly during periods of restricted
travel. Al-powered virtual reality (VR) experiences allow customers to explore destinations remotely, providing
a new avenue for engagement in the tourism sector. Giindiiz, Rezaei, and Pironti (2023) discuss how Al
enhances these virtual experiences by personalizing them according to user preferences, further strengthening
customer loyalty and engagement.

2.5. Al Applications in the Manufacturing Sector

Al also plays a critical role in optimizing manufacturing processes. By analyzing data streams in real time, Al
systems can identify inefficiencies and autonomously adjust key production variables, such as speed,
temperature, and pressure, to maintain consistent quality levels. This not only enhances product quality but also
reduces waste and operational costs. Bogue (2014) notes that intelligent robots, guided by Al-driven systems,
are increasingly being used in manufacturing environments to perform complex tasks with greater precision and
less human intervention, leading to faster production cycles and improved accuracy.

Additionally, Al is transforming supply chain management by enhancing demand forecasting and inventory
management. Al algorithms process vast amounts of historical sales data, market trends, and external factors to
predict future demand more accurately, which helps manufacturers optimize their inventory levels and reduce
lead times. lvanov and Dolgui (2020) highlight the critical role of Al in improving the resilience and efficiency
of supply chains, enabling manufacturers to adapt to disruptions while maintaining operational continuity.

In summary, Al's integration into manufacturing processes is reshaping the industry by improving predictive
maintenance, process optimization, and supply chain management, driving operational efficiency and
competitiveness in an increasingly dynamic market.
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3. METHODOLOGY

This study adopts a systematic literature review methodology to examine the application of artificial intelligence
(Al) technologies across various sectors. The primary objective is to explore how Al technologies are
implemented within different industries and assess their impacts on operational efficiency, customer
engagement, and strategic decision-making. The methodology specifically investigates the use of Al
technologies in five key sectors: finance, healthcare, retail, manufacturing, and tourism. The study seeks to
identify and classify the Al technologies most utilized in each sector while conducting comparative analyses to
highlight both the similarities and differences in Al adoption across industries.

The data collection process involved an extensive review of 250 scholarly articles, reports, and industry studies
published between 2010 and 2023. These sources were retrieved from reputable peer-reviewed journals,
conference proceedings, and industry reports accessed through databases such as Google Scholar, Web of
Science, and Scopus. Search terms included "artificial intelligence,” "Al applications,” "sector-specific Al
technologies,” "predictive analytics," and "automation in industries."

In this study, five sectors—finance, healthcare, retail, manufacturing, and tourism—uwere selected due to their
diverse yet significant adoption of artificial intelligence (Al) technologies, each representing a distinct area of
business operations with unique challenges and opportunities. These sectors provide a comprehensive
comparison of how Al is applied in different contexts, highlighting similarities and differences in adoption. The
chosen time frame (2010-2023) aligns with the rise of Al-driven transformations across industries, ensuring the
relevance of contemporary Al advancements and their impacts on these sectors

The inclusion criteria for the review comprised articles and reports from peer-reviewed journals or reliable
sources, studies addressing Al applications in the finance, healthcare, retail, manufacturing, or tourism sectors,
and publications from 2010 onwards to ensure contemporary relevance. The exclusion criteria encompassed
non-English or non-Turkish language publications and articles that lacked empirical data or did not focus on
sector-specific Al applications.

The data extraction process involved a systematic review of the 250 selected articles, with a focus on the types
of Al technologies used, their specific applications and benefits, and cross-sectoral comparisons. Data was
structured to maintain consistency and facilitate a comprehensive comparison of Al technologies across the five
sectors.

The analysis employed thematic analysis and cross-sectoral comparison techniques. Thematic analysis identified
recurring patterns and key themes in Al applications across sectors, while cross-sectoral comparison assessed
the similarities and differences in Al technology deployment across industries. A key component of the analysis
involved constructing a sectoral similarity matrix, which quantified the degree of similarity in Al technology
usage across sectors as percentage values with decimal precision. This matrix highlighted areas of convergence,
such as the widespread adoption of automation and predictive analytics, as well as sector-specific divergences
driven by distinct operational needs.

The study acknowledges several limitations. The focus on English and Turkish publications may have resulted
in the exclusion of valuable studies published in other languages. Additionally, the use of specific databases
may have limited the diversity of sources reviewed. Furthermore, variations in how Al impacts and applications
are reported across sectors could influence the consistency of the findings.

In conclusion, the methodology employed in this study provides a comprehensive framework for understanding
the diverse applications of Al technologies across different sectors. By systematically reviewing and analyzing
data from 250 articles and constructing a sectoral similarity matrix, the study offers critical insights into how Al
technologies are adapted to meet industry-specific needs while identifying areas of technological convergence.
This analysis contributes to a deeper understanding of Al's role in enhancing operational efficiency, customer
engagement, and strategic competitiveness across sectors.
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4. FINDINGS
4.1. Al Technology Usage across Sectors

This study reveals a diverse range of Al technologies applied across the finance, healthcare, retail,
manufacturing, and tourism sectors, each demonstrating unique implementations tailored to sector-specific
needs. A comparative analysis highlights not only the technological variation but also the key areas of overlap,
particularly in the use of automation, predictive analytics, and customer interaction systems. As shown in Table
1, these sectors share common applications in Al, while specific implementations are shaped by the unique
demands and operational priorities of each industry.

Table 1. Al Technology Usage across Sectors

Sector Al Technologies Number of Al Technologies

- Customer service chatbots

- Fraud detection

- Credit risk assessment

- Predictive analytics

-NLP

- Robo-advisors

- Financial data analysis

- Compliance management

- Automation

- Algorithmic trading

- Sentiment analysis

- Risk modelling

- Digital banking assistants

- Blockchain integration

- Al-powered investment strategies

- Credit scoring systems

- Fraud detection using deep learning
- Robo-advisors with machine learning

- Medical image analysis

- Clinical decision support systems

- Robotic surgery

- Patient data analytics

- Personalised treatment

- Deep learning

- Neural networks

- Automation

- Genomics-based diagnostics

- Drug discovery

- Telemedicine Al systems

- Predictive health analytics

- Real-time patient monitoring

- Wearable Al healthcare devices

- Mental health Al assistants

- Chronic disease management with Al
- Early-stage cancer detection Al

- Al-based health insurance analytics

- Recommendation systems
- Customer behaviour analysis
Retail - Inventory management optimisation 19
- Personalised shopping experience
- Demand forecasting

Finance 18

Healthcare 18
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Sector Al Technologies Number of Al Technologies

- Personalised advertising

- Dynamic pricing

- Automation

- Predictive analytics

- Al-driven supply chain management
- Warehouse robotics

- Price optimisation

- Chatbot customer support

- Al-powered market segmentation

- Visual search engines

- Social media sentiment analysis

- Automated loyalty programmes

- Real-time customer feedback analysis
- Personalised product recommendations

- Automation systems

- Predictive maintenance

- Quality control systems

- Production line optimisation

- Robotic process automation

- Data-driven production planning

- Predictive analytics

- Machine learning

- Anomaly detection

- Smart factories

- Al-powered robotics

- Al-based logistics optimisation

- Industrial 10T integration with Al

- Al-based production forecasting

- Energy efficiency optimisation with Al
- Safety management systems with Al
- Supply chain optimisation using Al
- Predictive demand forecasting

- Automated defect detection systems
- Robotic process automation

- Chatbots

- Dynamic pricing

- Booking optimisation

- Customer experience analytics

- Personalised travel recommendations
- Automatic room assignment

- Market and demand analytics

- Automation

- Al-based customer loyalty programmes
- Virtual tour guides

- Al-powered pricing models

- Customer sentiment analysis

- Language translation Al

- Smart destination management

- Route optimisation using Al

- Predictive tourism demand analytics
- Al-based revenue management

- Al-driven location-based marketing
- Tourist flow analytics

- Automated reservation systems

Manufacturing 20

Tourism 16
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Sector Al Technologies Number of Al Technologies
Total 88

The finance sector employs a total of 18 Al technologies, focusing primarily on customer service, fraud
detection, and credit risk assessment. Notably, Al-powered robo-advisors and predictive analytics are used
extensively to streamline financial data analysis and compliance management. Additionally, the sector is
integrating advanced technologies such as blockchain and algorithmic trading systems, reflecting a shift towards
more complex, data-driven financial models. The broad application of Al in finance not only improves
operational efficiency but also enhances risk management and decision-making processes, particularly through
sentiment analysis and fraud detection using deep learning algorithms.

In healthcare, Al is employed across 18 technologies, with a predominant focus on patient care and diagnostics.
Technologies such as medical image analysis, robotic surgery, and clinical decision support systems are key
drivers in improving diagnostic accuracy and treatment outcomes. The sector is also adopting genomics-based
diagnostics and drug discovery, signalling a move towards precision medicine. Telemedicine and real-time
patient monitoring systems further demonstrate how Al is reshaping patient management, especially in remote
healthcare. Al-based health insurance analytics and mental health assistants illustrate healthcare’s commitment
to utilising Al for comprehensive patient care and system-wide efficiency improvements.

The retail sector demonstrates the broadest adoption of Al technologies, with 19 distinct applications,
particularly in customer experience optimisation and inventory management. Recommendation systems,
dynamic pricing, and demand forecasting are critical in providing personalised shopping experiences. Retailers
are increasingly leveraging Al for real-time customer feedback analysis, personalised product recommendations,
and social media sentiment analysis, which highlights the sector’s customer-centric approach. The integration of
warehouse robotics and Al-driven supply chain management further supports the sector’s operational efficiency,
allowing for seamless inventory and demand management.

Manufacturing leads in terms of Al technology adoption, with 20 technologies focused on automation,
predictive maintenance, and production line optimisation. The sector employs advanced Al systems for anomaly
detection, quality control, and energy efficiency optimisation, particularly through smart factories and Al-
powered robotics. The use of industrial 10T (Internet of Things) integration with Al in production forecasting
and logistics optimisation illustrates how the manufacturing sector is embracing Al to enhance both operational
efficiency and supply chain management. AI’s role in predictive demand forecasting and defect detection
systems further reinforces its critical importance in improving manufacturing outcomes and reducing
operational costs.

Tourism, while slightly behind retail and manufacturing in terms of Al adoption, utilises 16 Al technologies,
with a strong emphasis on customer interaction through chatbots and dynamic pricing systems. Personalised
travel recommendations, route optimisation, and Al-based revenue management systems are pivotal in
enhancing customer satisfaction and operational efficiency. Virtual tour guides and Al-powered pricing models
reflect the innovative applications of Al in personalising the travel experience. Additionally, tourist flow
analytics and predictive tourism demand systems enable more effective resource allocation and strategic
planning within the sector.

4.2. Comparative Analysis

Across the sectors, several Al technologies, such as automation and predictive analytics, show significant
overlap. However, each sector customises these technologies to meet specific operational needs. For instance,
while predictive analytics in finance is used for risk management, in manufacturing it is applied to predictive
maintenance. Similarly, the use of chatbots is common in both finance and tourism, yet the nature of customer
interaction differs, with finance focusing on automated banking services and tourism on customer service
optimisation.

The manufacturing and retail sectors demonstrate the highest degree of technological sophistication, each
employing a wide array of Al systems aimed at enhancing both efficiency and customer satisfaction. In contrast,
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healthcare focuses more on patient outcomes and diagnostic accuracy, reflecting the ethical and operational
priorities unique to this sector.

The findings indicate that, while the core Al technologies are similar across sectors, their application varies
significantly based on industry requirements, operational goals, and customer engagement strategies. This
sector-specific adaptation of Al technologies ensures that businesses not only optimise their processes but also
stay competitive in a rapidly evolving digital landscape.

In conclusion, the adoption and implementation of Al technologies are increasingly becoming critical to the
success and growth of industries. Each sector’s ability to harness Al in a manner that aligns with its operational
needs and strategic objectives will likely determine its future competitiveness and efficiency.

4.3. Sectoral Similarity in Al Technology Usage

The sectoral similarity matrix highlights the degree to which different sectors share common Al technologies,
expressed in percentage values with decimal points for precision. This analysis provides valuable insights into
the convergence and divergence of Al applications across five key sectors: finance, healthcare, retail,
manufacturing, and tourism. The matrix values offer a clear understanding of where Al technologies overlap
and where sector-specific needs drive differentiation in their usage. As seen in Figure 1, the sectors with the
highest similarity tend to have shared technological frameworks, while those with lower values reflect distinct
sector-specific requirements for Al technologies.

Figure 1. Sectoral Similarity Matrix
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80
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70
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4160
150
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The finance sector shows significant Al technology overlap with the retail sector (55.3%) and manufacturing
sector (50.8%). This can be attributed to the widespread use of predictive analytics, automation, and customer
service chatbots across these industries. In both finance and retail, Al is deployed to personalise customer
interactions, manage data more efficiently, and optimise service delivery. In finance, this takes the form of
credit risk assessment, fraud detection, and algorithmic trading, while in retail, the focus shifts towards customer
behaviour analysis, dynamic pricing, and recommendation systems.

With tourism (45.2%) and healthcare (40.7%), the finance sector demonstrates moderate similarity. This is
primarily due to shared Al applications such as chatbots and data analytics, though the focus of Al usage
diverges significantly. In tourism, Al enhances customer engagement through booking optimisation and
personalised recommendations, while healthcare leverages Al for patient data analytics and clinical decision-
making, thus limiting the extent of similarity with finance.

The finance sector’s Al usage is highly adaptive to customer-facing and data-intensive processes, finding
substantial common ground with retail and manufacturing, sectors that also prioritise process optimisation and
customer interaction through Al. However, the differing operational demands of tourism and healthcare reduce
the degree of similarity.

Healthcare Sector

The healthcare sector exhibits the lowest overall similarity with other sectors, reflecting its highly specialised
use of Al. It shares 40.7% similarity with finance, primarily due to the common usage of predictive analytics
and automation. However, healthcare’s distinct focus on medical diagnostics (e.g., medical image analysis,
robotic surgery) and patient care management makes its Al applications less comparable to those in other
sectors.

The similarity with retail (35.5%) and manufacturing (30.1%) is even lower, as Al applications in these
sectors are driven by supply chain optimisation, production line automation, and customer behaviour analysis,
areas not directly relevant to healthcare. The least similarity is observed with tourism (25.6%), where the use of
Al is almost entirely geared towards customer service and experience enhancement, in contrast to healthcare’s
emphasis on clinical accuracy and patient care.

The healthcare sector’s reliance on highly specialised Al technologies, particularly in diagnostics, clinical
support, and treatment planning, isolates it from the more operationally driven Al applications found in retail,
manufacturing, and tourism. This underscores healthcare’s unique Al requirements, tailored to medical
precision and patient outcomes.

Retail Sector

The retail sector demonstrates strong Al technology alignment with tourism (65.4%) and manufacturing
(60.9%). Both retail and tourism sectors extensively utilise Al for personalisation, dynamic pricing, and
customer service automation. In retail, Al-driven recommendation systems and real-time customer feedback
mechanisms are widely employed to enhance the shopping experience. Similarly, tourism leverages Al for
personalised travel recommendations, automated booking systems, and customer sentiment analysis.

With manufacturing, retail shares a focus on automation and predictive analytics, though the applications differ
in scope. Retail uses Al to optimise inventory and supply chain management, while manufacturing applies Al to
predictive maintenance and production line efficiency. The similarity with finance (55.3%) reflects the use of
chatbots, data analytics, and personalisation technologies in both sectors, although their implementation
diverges in purpose—finance focuses on financial transactions and risk management, while retail prioritises
customer engagement.

Retail’s Al strategies are strongly aligned with sectors that require high levels of personalisation and customer
engagement (tourism) and operational efficiency (manufacturing). Its ability to adapt Al technologies to both
consumer behaviour and logistical processes drives its high similarity with these sectors.
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Manufacturing Sector

The manufacturing sector exhibits a notable degree of similarity with retail (60.9%) and finance (50.8%),
primarily due to shared Al technologies in automation, predictive analytics, and anomaly detection. In
manufacturing, Al is essential for optimising production processes, enhancing quality control, and integrating
smart factory systems. Retail’s reliance on Al for supply chain management and warehouse robotics mirrors
these operational uses, albeit in a consumer-facing context.

The moderate similarity with tourism (40.3%) reflects the shared use of automation, though in tourism, Al is
focused on enhancing the efficiency of customer-facing services, while manufacturing employs Al to improve
operational efficiency in production environments. The relatively lower similarity with healthcare (30.1%)
underscores the sectoral divide, as healthcare prioritises Al for patient treatment and diagnostics, which has
limited relevance to the industrial applications of Al in manufacturing.

Manufacturing’s emphasis on automation and predictive analytics places it in alignment with sectors like retail
and finance, where Al is used to optimise operations and mitigate risk. However, its divergence from healthcare
and tourism highlights the industry-specific applications of Al tailored to production processes and efficiency
improvement.

Tourism Sector

The tourism sector exhibits the highest similarity with retail (65.4%), as both industries employ Al to enhance
customer experience through personalisation, chatbots, and dynamic pricing. Tourism’s focus on optimising
travel bookings, personalising recommendations, and managing customer feedback closely mirrors retail’s
approach to enhancing the shopping experience through similar Al technologies.

With finance (45.2%) and manufacturing (40.3%), the similarity is driven by the use of automation and
predictive analytics. However, tourism’s Al applications focus on customer experience and service efficiency,
while finance and manufacturing apply these technologies in more operational or risk-related contexts. The
healthcare sector (25.6%) has the least overlap with tourism, as Al in healthcare is centred around diagnostics
and clinical care, with minimal application in tourism’s customer-oriented Al use cases.

Tourism’s strong similarity with retail underscores the shared emphasis on customer-centric Al applications.
However, its operational focus on enhancing service delivery creates less commonality with sectors like finance,
manufacturing, and healthcare, which apply Al for more process-oriented or specialised uses.

The sectoral similarity matrix reveals clear patterns of convergence and divergence in Al technology usage
across industries. Retail and tourism exhibit the highest similarity, driven by their shared focus on customer
experience and personalisation through Al. Finance shows moderate alignment with both retail and
manufacturing, reflecting the widespread use of predictive analytics and automation for operational efficiency.
Healthcare, on the other hand, remains distinct from other sectors due to its specialised use of Al for clinical
applications and patient care. This matrix highlights how sector-specific demands shape the adoption and
application of Al, with some industries—particularly those oriented toward customer service—demonstrating
greater convergence, while others, like healthcare, maintain more specialised, unique Al usage patterns.

5. CONCLUSION

In conclusion, this study has comprehensively examined the profound impact of artificial intelligence (Al)
technologies across five key sectors — finance, healthcare, retail, manufacturing, and tourism. While the
applications of Al within these sectors vary according to their specific needs, the overarching goal remains the
enhancement of operational efficiency, support for strategic decision-making, and the improvement of customer
experiences. The findings throughout the study clearly highlight how Al is utilised differently in each sector and
where commonalities emerge.
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Firstly, the finance sector has been one of the earliest adopters of Al technologies. In this sector, Al is heavily
employed in critical functions such as risk management, customer services, data analytics, and fraud detection.
Specifically, Al solutions like algorithmic trading, credit risk assessment systems, and robo-advisors have not
only improved operational efficiency but also enhanced customer satisfaction and security. This has enabled the
finance sector to process vast amounts of data more effectively and make more accurate decisions at a faster
pace. Through Al, the sector has evolved into a structure where risks are better managed, costs are reduced, and
customer services are expedited via automation.

In the healthcare sector, Al has been bringing about significant advancements, particularly in medical imaging
and personalised treatment. Al-powered systems are analysing large datasets to enable more accurate and rapid
diagnoses, leading to improved patient outcomes. This has been facilitating early diagnoses and more efficient
delivery of healthcare services. Additionally, Al has been streamlining routine tasks in the healthcare sector and
supporting complex decision-making processes, alleviating the workload of healthcare professionals. This has
been not only enhancing the quality of healthcare services but also delivering positive outcomes for both
patients and healthcare providers. As Al continues to expand in the healthcare sector, it is expected to promote
more personalised treatments and further improve overall healthcare services.

In the retail sector, Al has been transforming customer interactions, optimising inventory management, and
enabling personalised marketing strategies. Through Al-driven data analysis and predictive algorithms, retailers
have been gaining deeper insights into consumer preferences, allowing for more informed decision-making. Al
has also been improving customer satisfaction and loyalty by offering personalised product recommendations
and advertising strategies. Furthermore, Al-driven inventory management and demand forecasting have been
enhancing operational efficiency and reducing costs. The retail sector has been greatly benefiting from Al's
dynamic capabilities, enabling retailers to respond to customer demands more swiftly and flexibly.

The manufacturing sector has been leveraging AI’s power in automation and predictive maintenance to optimise
production processes. Al has been increasing production efficiency by reducing downtime, improving quality
control, and accelerating production speeds. Predictive maintenance systems, for instance, allow machinery to
be serviced before breakdowns occur, minimising downtime and cutting costs. The integration of Al with
industrial 10T devices has been making production processes more real-time and data-driven. Smart factories
have been taking significant steps in optimising production lines, reducing energy consumption, and improving
supply chain efficiency through Al. This has been bolstering the global competitiveness of the manufacturing
sector and supporting long-term sustainable growth.

While the tourism sector has been lagging behind other industries in Al adoption, significant progress has been
made in recent years. Al has been used in tourism primarily for customer services, personalised travel
recommendations, dynamic pricing, and virtual guides. Al-powered chatbots and virtual assistants, for example,
have been enhancing customer service efficiency and satisfaction. Dynamic pricing systems are optimising
prices based on demand and market conditions, improving revenue management. Another key use of Al in
tourism has been demand forecasting and customer sentiment analysis, allowing businesses to make more
strategic management decisions and run their operations more efficiently.

The overall findings of this study have demonstrated that while Al has been applied differently across sectors,
certain technologies have similar functions across industries. Automation, predictive analytics, and customer
interaction systems have been widely used across sectors, though each industry has been customising these
technologies to meet its operational needs. For instance, predictive analytics in the finance sector has been used
for risk management, while in manufacturing it has been applied for predictive maintenance. This has been
illustrating the versatility of Al and its wide range of applications in different industries.

In conclusion, the adoption and use of Al technologies will play a major role in shaping the future
competitiveness and efficiency of various industries. Polatc1 and Atak's (2023) research on the impact of person-
supervisor alignment on job performance, and the mediating effect of job engagement, highlights the potential
for Al applications in human resource management to boost employee engagement and performance. By
enhancing the alignment between managers and employees, Al technologies are expected to improve
organisational efficiency. Across industries, Al is being used to streamline operations, enhance customer
experiences, and support strategic decision-making. As Al continues to develop, it will likely be adopted more
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widely across sectors, driving the digital transformation of businesses. In this context, investing in Al will be
key to ensuring the long-term success and sustainability of organisations.

Limitations of the Study

While this study provides a comprehensive analysis of Al-driven transformations across multiple sectors, it is
important to acknowledge certain limitations. First, the research primarily draws upon literature and case studies
published between 2010 and 2023, which may limit the representation of the most recent advancements in Al
technologies. Although the study covers key industries—finance, healthcare, retail, manufacturing, and
tourism—there may be sector-specific nuances or emerging applications of Al not captured within the scope of
this analysis.

Additionally, the focus on English and Turkish-language publications may exclude valuable insights from
studies conducted in other languages, which could offer alternative perspectives or examples of Al applications.
Moreover, the industries selected for comparison were chosen based on their established use of Al technologies,
which may not fully reflect the diversity of Al adoption in less-researched or niche sectors.

Despite these limitations, the study remains a strong foundation for understanding Al's strategic applications
across major industries. Future research could build upon these findings by incorporating more diverse sectors
and exploring the latest Al developments.

Recommendations for Future Research

Future research should be focusing on conducting more in-depth and comparative analyses of Al technologies
across sectors. Firstly, empirical studies on the adoption of Al technologies specific to the unique structures of
each sector could be revealing under which conditions these technologies are most successful. For example,
studies could be exploring how Al can be optimised for risk management and fraud detection in the finance
sector or how clinical decision support systems in healthcare could be improving long-term patient outcomes.
Additionally, comparative studies on the adaptation and integration of Al technologies across different sectors
could be shedding light on how cross-sectoral knowledge transfer and collaboration can be enhanced.

Secondly, there is a growing need for research focused on the ethical and social dimensions of Al. In sectors
such as healthcare and finance, the ethical use of Al, particularly regarding data privacy and security, demands
more attention. Research on how Al-based systems are influencing human biases in decision-making processes
and how these biases can be mitigated would be further enriching this area.

Lastly, it is important to be examining the effects of Al technologies on small and medium-sized enterprises
(SMEs). While there are many studies on how large corporations benefit from Al, the challenges faced by SMEs
in adopting Al technologies remain a barrier to its widespread utilisation. Therefore, future research should be
exploring strategies and policies that could be facilitating the access to and integration of Al for SMEs. Moving
forward, research aligned with these recommendations will be contributing to a more comprehensive
understanding of the sectoral and broader economic impacts of Al.
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