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Ozet

Kiiresel ticaret baglaminda e-ticaret; giimriik prosediirlerinin karmagikligi, farkli 6deme sistemleri, kiiltiirel
ve dilsel engeller ile lojistik zorluklar gibi bir¢ok sorunla karsi karsiyadir. Bu makale, yapay zeka (YZ)
teknolojilerinin bu engelleri agsmada ve dis ticarette e-ticaret operasyonlarini gelistirmedeki roliinii
incelemektedir. Gorlismelere dayali tek yontemli bir aragtirma yaklagimiyla gergeklestirilen ¢aligmada;
makine Ogrenimi, dogal dil isleme ve bilgisayarla gorme gibi YZ teknolojilerinin tedarik zinciri
optimizasyonu, envanter yoOnetimi, Kkisisellestirilmis pazarlama stratejileri ve siir Gtesi islemlerin
kolaylastirilmasi gibi alanlardaki etkileri degerlendirilmistir. Bulgular, YZ’nin operasyonel verimlilik, tahmin
dogrulugu ve miisteri katilimi agisindan 6nemli katkilar sundugunu gostermektedir. Arastirma ayrica, YZ'nin
uluslararasi ticaret siireglerini sadelestirme, maliyetleri azaltma ve her 6lgekteki isletmenin kiiresel pazarlara
erisimini artirma potansiyelini vurgulamaktadir. Tez, etik ve diizenleyici hususlar gozeterek e-ticarette
YZ’nin etkin kullanimina yonelik 6neriler sunmakta ve gelecekteki aragtirma alanlarina 151k tutmaktadir
Anahtar Kelimeler: Yapay Zekd, E-Ticaret, Dis Ticaret, Makine OSrenimi, Kisisellestirilmis Pazarlama.
Abstract

In the context of global trade, e-commerce faces numerous challenges such as complex customs procedures,
diverse payment systems, cultural and language barriers, and intricate logistics. This thesis explores how
artificial intelligence (AI) technologies can be leveraged to overcome these obstacles and enhance e-
commerce operations in international trade. Using a single-method research approach based on interviews,
the study examines the application of Al technologies—such as machine learning, natural language
processing, and computer vision—in key areas of e-commerce, including supply chain optimisation, inventory
management, personalised marketing strategies, and the facilitation of cross-border transactions. The findings
reveal that Al integration leads to significant improvements in operational efficiency, forecasting accuracy,
and customer engagement. Furthermore, the research highlights Al's potential to simplify international trade
processes, reduce costs, and promote global market access for businesses of all sizes. The thesis concludes
with practical recommendations for e-commerce businesses, policymakers, and technology developers to
maximize the benefits of Al while addressing ethical and regulatory considerations. Future research directions
are also outlined to further explore AI’s evolving role in global e-commerce.
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1. INTRODUCTION

The rapid advancement of information and communication technologies has fundamentally
transformed global trade by ushering in the widespread adoption of e-commerce, revolutionizing
traditional trade practices characterized by complex paperwork, extended lead times, and high
transaction costs. E-commerce has democratized access to international markets, enabling businesses of
all sizes to streamline operations and enhance customer engagement through digital platforms. The
integration of artificial intelligence (Al) into e-commerce systems has marked a pivotal shift, with
applications like predictive analytics, recommendation systems, and intelligent supply chain
management empowering firms to make data-driven decisions with unprecedented precision,
particularly in the post-COVID-19 era where digital agility and resilience are critical for survival and
growth (Russell & Norvig, 2021; Kumar et al., 2021). However, significant barriers persist, especially
for small and medium-sized enterprises (SMEs), including inadequate digital infrastructure, limited
technical expertise, and challenges in accessing cross-border logistics networks, which exacerbate the
digital divide in global trade (McCarthy, 2007). This thesis investigates the evolution of e-commerce as
a transformative force in foreign trade, with a focus on the Turkish business context, analyzing how Al-
driven tools enhance cross-border transactions, marketing strategies, supply chain management, and
customer relationship management. By exploring both theoretical frameworks and practical
applications, the study assesses the extent of Al adoption in international trade, its impact on operational
efficiency, market expansion, and decision-making, and offers insights for businesses and policymakers
to bridge the digital divide and foster a robust digital trade ecosystem. Through case studies and global
examples, the research provides a comprehensive understanding of worldwide e-commerce trends and
their implications for Turkish firms navigating the complexities of global markets.

2. EVOLUTION OF E-COMMERCE IN FOREIGN TRADE

The evolution of e-commerce in foreign trade has unfolded over several decades, beginning with
the development of Electronic Data Interchange (EDI) in the 1960s—1980s. EDI enabled companies to
exchange trade documents electronically, reducing manual errors and improving efficiency in customs
and international logistics (The OECD Observer, 1999; UN ESCAP, 2007). This marked the first
significant step toward trade digitization.

In the 1990s, the commercialization of the internet and the emergence of the World Wide Web
transformed the landscape of global trade. Platforms like Amazon and eBay pioneered consumer-facing
online commerce, while the introduction of SSL encryption and payment systems such as PayPal made
international transactions secure and convenient (Zwass, 1996; WTO, 1998).

The 2000s witnessed rapid global expansion of e-commerce platforms. Companies such as
Alibaba and Rakuten offered integrated services for cross-border sellers, including logistics and
customer protection systems. During this period, international organizations like UN/CEFACT and
UNCTAD began creating standardized documentation and policy frameworks to facilitate broader
participation in global digital trade, particularly by developing countries (UN/CEFACT, 2021; OECD,
2019).

From the 2010s onward, new technologies such as mobile commerce (m-commerce), artificial
intelligence (Al), and cloud computing drove another wave of transformation. The widespread adoption
of smartphones and apps allowed consumers to shop anywhere, while Al technologies like chatbots,
personalized recommendations, and dynamic pricing enhanced customer experiences and operational
efficiency. Cloud infrastructure further reduced technological barriers, making global e-commerce
accessible even to small and medium-sized businesses (UNCTAD, 2021).

The COVID-19 pandemic served as a digital catalyst. Lockdowns and travel restrictions forced
even traditional exporters and brick-and-mortar businesses to shift online. Digital platforms became
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essential for sustaining trade, especially in sectors like healthcare, electronics, and consumer goods.
According to UNCTAD, global e-commerce sales surged to $26.7 trillion in 2020, highlighting the
critical role of digital trade during global disruptions (United Nations, 2021).

2.1 Impact on International Trade

E-commerce has significantly lowered entry barriers for SMEs by offering turnkey platforms
that simplify global market access (UN/CEFACT, 2021; World Bank Group, 2022). It has also enhanced
efficiency and reduced trade costs through Al, automation, and single window systems that streamline
documentation and customs procedures (Javier Lopez Gonzalez, 2017). The rapid rise of cross-border
digital services—including software, media, and cloud computing—has outpaced goods trade but raised
concerns over intellectual property protection and regulatory adequacy (OECD, 2019; UNCTAD, 2021).
However, challenges persist due to fragmented digital regulations, data localization laws, and increasing
cybersecurity risks, particularly under frameworks like the GDPR (World Trade Organization, 2020;
GDPR). In response, global efforts such as the WTO’s Joint Statement Initiative and regional
agreements like CPTPP and DEPA aim to harmonize digital trade governance (World Trade
Organization, 2019).

2.2 Economic Effects of E-commerce

E-commerce significantly enhances efficiency and cost reduction by eliminating redundancies
and streamlining operations across the value chain. Real-time inventory and production monitoring leads
to better asset utilization and minimized waste. Enhanced data exchange enables faster time-to-market,
while automated fulfilment systems accelerate order processing and delivery. Additionally, personalized
digital customer service improves satisfaction and loyalty.

Beyond operational gains, e-commerce also expands global market access, allowing SMEs to
reach international customers with fewer resource constraints. It has transformed logistics and fulfilment
by offering integrated shipping, warehousing, and last-mile delivery solutions, increasing reliability in
cross-border transactions. Moreover, it facilitates market insights and cross-cultural exchange, enabling
consumers to discover unique products worldwide. Finally, e-commerce supports SME
internationalization, providing cost-effective entry into global trade, boosting competitiveness, and
contributing to economic growth.

2.3 Key Concepts in Artificial Intelligence

The reviewed literature underscores the transformative role of artificial intelligence (Al) in
reshaping e-commerce and foreign trade dynamics by enhancing operational efficiency, customer
engagement, and global market adaptability, while also highlighting significant challenges that must be
addressed. Al, as a multi-disciplinary field encompassing machine learning (ML), natural language
processing (NLP), computer vision (CV), and knowledge representation and reasoning (KRR), drives
innovation in e-commerce through applications like ML-powered recommendation systems, predictive
analytics, and dynamic pricing, which improve personalization and customer retention (Russell &
Norvig, 2021; Goodfellow et al., 2016; LeCun et al., 2015). NLP and CV enable intuitive human-
computer interactions and visual product search, breaking down language and cultural barriers critical
for cross-border trade, as seen in platforms like Alibaba and Amazon that leverage these technologies
for enhanced customer service and product discovery (Jurafsky & Martin, 2023; Szeliski, 2022). In
supply chain and inventory management, Al’s predictive modelling, route optimization, and automated
warehousing reduce lead times, costs, and demand variability, addressing logistical complexities in
global trade (Kumar et al., 2021). Strategically, Al supports real-time risk assessment, automated
document processing, and behaviour-based fraud detection, aiding compliance with regulations like
GDPR and CCPA and mitigating cross-border uncertainties (Brachman & Levesque, 2004). However,
challenges such as high implementation costs, data quality issues, and a shortage of skilled professionals
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disproportionately impact small and medium-sized enterprises (SMEs), potentially widening the digital
divide in global trade (McCarthy, 2007; Russell & Norvig, 2021). Collectively, the literature positions
Al as a strategic imperative that offers transformative opportunities in e-commerce while necessitating
careful navigation of technical, ethical, and institutional constraints to ensure equitable and responsible
adoption.

3. APPLICATIONS OF AI IN E-COMMERCE

Al simulates human cognition and is categorized into narrow Al (task-specific) and general Al
(human-level versatility) (Stuart Russell, 2022). Rapid progress in big data, cloud infrastructure, and
models like GPT, BERT, and transformers has enhanced machine understanding (Vaswani et al., 2017).
Governments globally now recognize Al's strategic value through national Al policies.

3.1 AI-Driven Supply Chain, Forecasting, and Marketing Personalization

Artificial intelligence has revolutionized e-commerce by optimizing operations, personalizing
customer experiences, and enhancing security across various applications. In supply chain management,
Al leverages predictive analytics to forecast disruptions, enabling proactive mitigation (Downie & Finn,
2024; Alicke et al., 2021), while robotics streamline automated warehousing processes, as seen in
Amazon’s fulfillment centers (Amazon, 2024), and real-time route optimization improves delivery
efficiency, as implemented by DHL (DHL, 2024). For inventory forecasting, Al facilitates SKU-level
demand prediction, auto-replenishment systems, and optimized regional stock distribution, achieving
up to 50% reduction in forecasting errors and 65% in lost sales (Tiwari, Wee, & Daryanto, 2018;
Chaturvedi et al., 2021). In personalized marketing, Al-driven recommendation engines, like those used
by Netflix and Amazon, generate over 30% of revenue, while dynamic pricing, targeted ads, and email
personalization, powered by platforms like Meta and Google Ads, further boost engagement (Babatunde
et al., 2024; Easdon-Smith, 2024). Al-powered customer service employs NLP-based chatbots, adopted
by brands like H&M and Sephora, to provide 24/7 support, enhancing user satisfaction (Medida, 2024).
For fraud detection and cybersecurity, Al systems, such as those used by PayPal, monitor millions of
transactions daily, employing anomaly detection and behavioral biometrics to prevent fraud
(Girimurugan et al., 2024). Lastly, visual search and augmented reality tools, as seen on platforms like
Pinterest and ASOS, enable visual product discovery and virtual try-ons, increasing purchase confidence
and reducing return rates (Yadav, 2024). These integrated Al applications collectively drive efficiency,
customer loyalty, and revenue growth in e-commerce.

3.2 Al in Cross-Border E-Commerce

Artificial intelligence plays a pivotal role in enhancing cross-border e-commerce by
streamlining logistics, enabling cultural adaptability, personalizing experiences, and ensuring
compliance. In logistics optimization, machine learning analyzes complex variables such as weather,
tariffs, and geopolitical risks to optimize shipping routes and reduce costs, improving efficiency for
global supply chains (Toorajipour et al., 2021). For multilingual and cultural adaptation, natural
language processing (NLP) powers real-time translation and localized user experiences, as exemplified
by platforms like Alibaba and Amazon, which tailor content to diverse linguistic and cultural contexts
(Wu et al., 2016). In personalization and pricing, Al dynamically adjusts content and pricing strategies
to align with regional consumer behaviors and preferences, ensuring relevance and competitiveness in
diverse markets (Tomitza, Ibrahimli, & Herm, 2024). Additionally, in fraud detection and compliance,
Al enhances security by improving fraud detection through anomaly analysis and ensures adherence to
international data privacy regulations, such as GDPR and CCPA, safeguarding both businesses and
consumers (Chen & Wang, 2022). Together, these Al-driven capabilities enable seamless, efficient, and
customer-centric cross-border e-commerce operations.
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3.3 Impact on Consumer Behavior and Business Models

Artificial intelligence significantly influences consumer behavior and reshapes e-commerce
business models by driving operational efficiency and addressing consumer expectations, while also
raising ethical concerns. In terms of business performance, Al enhances efficiency and profitability,
particularly through optimized supply chains and targeted marketing strategies, with dynamic pricing
improving margins for 60% of retailers using Al (Singla, 2024). For instance, Salesforce leverages Al
to streamline B2B sales processes, boosting performance and revenue (XENA Intelligence Inc., 2024).
Regarding consumer trust and behavior, Al-driven personalization is highly valued, with 72% of
consumers expecting tailored experiences, as noted by Coveo (2024). However, trust remains a
challenge, as only 26% of consumers believe companies use Al responsibly, with concerns centered on
data ethics, transparency, and fairness (Yangyang Lu, 2025). These dynamics highlight Al's
transformative potential in e-commerce, balancing enhanced business outcomes with the need to address
consumer apprehensions about ethical Al use.

3.4 Challenges and Limitations in AI Adoption

The adoption of artificial intelligence in e-commerce, while transformative, is fraught with
challenges that hinder its widespread implementation and effectiveness. In data quality, Al systems
frequently encounter issues with complex, inconsistent, or biased datasets, which can undermine the
accuracy and reliability of Al-driven insights (Jakkula, 2022). High implementation costs pose a
significant barrier, particularly for small and medium-sized enterprises (SMEs), as deploying Al
demands substantial investments in infrastructure and skilled talent (247Commerce, 2024). Algorithmic
bias is another critical concern, as Al models may inadvertently perpetuate societal biases, leading to
unfair outcomes in areas like personalization and pricing (Gomez, 2024). Regulatory and ethical issues
further complicate adoption, with compliance to global data protection laws such as GDPR and CCPA,
alongside robust cybersecurity measures, being essential to maintain trust and legality (Ozturk, 2024).
The integration of Al with legacy systems often requires expensive custom development, creating
additional hurdles for businesses with outdated IT infrastructure (247Commerce, 2024). Lastly, a talent
shortage exacerbates these challenges, as the global demand for qualified Al professionals far outstrips
supply, limiting the ability of organizations to effectively implement and manage Al solutions (Ashfaq,
2023). These challenges highlight the need for strategic planning and investment to fully harness Al's
potential in e-commerce.

3.5 Scalability, Data Quality, and Cross-Border Logistics

Artificial intelligence in e-commerce must navigate significant challenges related to scalability,
data quality, and cross-border logistics to support global expansion and operational efficiency. In terms
of scalability, growing e-commerce platforms encounter infrastructure bottlenecks that hinder the ability
to scale personalization and integrate advanced technologies seamlessly, particularly as transaction
volumes and customer expectations increase (Codiant, 2024). Data quality poses another hurdle,
especially for international operations, where inconsistent data standards, siloed datasets, and varying
privacy regulations across regions complicate the development of reliable Al models and cohesive
customer experiences. In cross-border logistics, complex customs processes, inadequate infrastructure
in certain regions, and high return costs create inefficiencies that disrupt supply chains and increase
operational expenses (VirtuBox, 2025). Addressing these challenges requires robust infrastructure
investments, standardized data practices, and optimized logistics strategies to ensure Al-driven e-
commerce solutions can scale effectively and support global trade.
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4. REGULATORY AND ETHICAL CONSIDERATIONS IN AI FOR E-COMMERCE

The adoption of artificial intelligence (Al) in international e-commerce necessitates robust
regulatory and ethical frameworks to ensure fairness, transparency, and compliance in a rapidly evolving
digital landscape.

4.1 Legal and Regulatory Frameworks Governing Al in Trade

Traditional trade laws are ill-equipped to manage Al-driven disruptions, prompting the World
Trade Organization (WTO) to call for updated legal frameworks (WTO, 2024). The European Union’s
Al Act, effective August 2024, introduces a risk-based classification system with strict compliance for
high-risk applications like credit scoring and border control (European Commission, 2025). In the
United States, over 550 Al-related bills were introduced across 45 states in 2024, reflecting a
decentralized approach (Thornhill, 2025). The Council of Europe’s Framework Convention on Al,
adopted in June 2024, mandates transparency and human oversight for Al systems impacting civil
liberties, such as automated customs screening (Wikipedia, 2025). International trade agreements, as
noted by the United Nations Economic and Social Commission for Asia and the Pacific (ESCAP),
increasingly incorporate Al-specific clauses to promote regulatory harmonization and reduce the digital
divide (ESCAP, 2025).

4.2 Data Privacy and Cross-Border Data Regulations

Data privacy is critical for ethical Al deployment, with regulations like the General Data
Protection Regulation (GDPR) and California Consumer Privacy Act (CCPA) enforcing stringent
standards on user consent and data protection (Ocampo, 2024). Cross-border data flows create
governance challenges due to a "regulatory patchwork," as seen in Japan’s struggles to balance Al
integration in healthcare with privacy laws (Hengesbaugh & Denham, 2024; Keohane, 2025). Robust
and adaptable data governance frameworks are essential for compliance and maintaining consumer trust.

4.3 Algorithmic Bias, Fairness, and Transparency

Algorithmic bias, often arising from skewed training data, can perpetuate discrimination, such
as excluding women who have taken maternity leave from job opportunities or skewing e-commerce
pricing and recommendations (The Australian, 2024; Konrad Meier, 2024). Mitigating bias requires
diverse datasets, regular audits, and explainable Al (XAI) models to ensure transparency. Consumer
autonomy and consent, particularly in personalized marketing, are vital to avoid manipulative targeting
(Dr. N. Venkatesan, 2025).

4.4 Ethical Al Practices and Corporate Responsibility

Ethical Al practices emphasize transparency, accountability, and inclusivity. Businesses must
communicate Al decision-making processes, establish mechanisms to address errors, and design
inclusive systems to avoid discrimination. Adhering to these principles enhances customer satisfaction,
strengthens brand loyalty, and reduces reputational risks (Bertovich, 2025).

4.5 Emerging Trends and Future Directions in AI Governance

The EU’s Al Act, set for full enforcement by 2027, mandates rigorous standards for high-risk
applications, while the U.S. relies on sector-specific guidelines and state-level statutes like California’s
CPRA (Mishova, 2025; White & Case, 2025). Globally, over 1,000 Al-related regulatory efforts across
69 countries signal a push for comprehensive governance (Sherman, 2024).

4.6 Research Gaps and Future Ethical Priorities

Key research gaps include the need for standardized ethical Al frameworks, improved
explainability of black-box systems, advanced bias mitigation strategies, integration of Al with
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blockchain and IoT, sustainable Al practices to minimize e-waste, and deeper insights into consumer
perceptions of Al to develop user-centric systems (Brown, 2024; Bawack et al., 2022; Ren et al., 2024;
Schulz, 2025).

5. METHODOLOGY
Data analysis was conducted with the assistance of MAXQDA software.

MAXQDA is a powerful data analysis tool used in qualitative and mixed-method research. Widely
utilized across various disciplines, the program stands out with its rich features and user-friendly
interface. Compared to its alternatives, MAXQDA offers a more balanced set of features, making it
particularly prominent in mixed-methods research.

Hierarchical Code-Subcode Model
)

Using Al in Ecommerce and Foraign Trade (0)

© ) ) ] © ©) )

Plan to Implement Al (19) Future of Al (17)  Operational Efficiency (7)
Allmpacis (25)  Challenges in Adopling (25)  Motivations for Adopting Al (20) (ﬁ:l 8;;ppucauons for Foreign Trade

Interviews with Turkish firms reveal that the primary motivations for adopting Al in e-
commerce and foreign trade are to enhance operational efficiency, reduce costs, and improve customer
experience. Key Al applications include chatbots (60% adoption), product recommendation systems
(72%), inventory management, and demand forecasting, which streamline processes and boost
engagement. Al-driven automation accelerates tasks, reduces errors, and shifts employees to strategic
roles. However, barriers such as technical expertise shortages, high costs, data security concerns, and
integration challenges, particularly for SMEs, hinder adoption. Future plans prioritize advanced NLP
(75%), predictive analytics (60%), and robotic automation (35-40%), with Al expected to transform
industries over the next five years through automation, personalization, and data-driven models. Ethical
and regulatory challenges, including GDPR compliance and algorithmic bias, underscore the need for
responsible Al adoption to maintain competitive advantages.
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Single Case Model (Coded Segments)

Making Improved areas
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customer (interview 1, 11)
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Enhance our more customer

satisfaction

competitiveness personalized
(interview 1, 8)

(interview 9, 8)

Botter inventory
management
_w» (interview 1, 8)

Computer vision
(interview 9, 5)

Natural
s e language
S processing
Machine (interview 1, 7)
learning e

algorithms

(interview 9, 5) — Reduced

operational
costs (interview

3.4)
personalizing
customer
(vz::,p'or:a:%tass) Boosted
i Vil 3 productivity and

efficiency
(interview 3, 8)

Inventory
management
or customer Improved optimized our new markets
~_service produ_ct_nw\y and supply <_:haln (interview 4, 8)
(interview 6, 7) efficiency and logistics
(interview 5, 8) (interview 4, 8)

Most participants in the interviews emphasized that artificial intelligence (Al) greatly improves
efficiency and productivity in foreign trade by enabling faster, more accurate transactions and enhancing
operational performance. Al supports market expansion through effective market analysis and customer
targeting, increasing trade volumes. It optimizes supply chain and logistics processes, including order
management, inventory control, and route planning, while reducing logistics and customs costs,
improving regulatory compliance, and enhancing sustainability and auditability. These multifaceted
benefits strengthen firms’ strategic and operational capabilities, boosting their global competitiveness
in international trade.

Single Case Model (Coded Segments)

Operational Cost reduction
efficiency (interview 8, 2)
improvement Improve
(interview 8, 2) operational
efficiency

(interview 1, 5)

Enabling data-
driven decision-
making
(interview 8, 2) \

Enhancing

Motivations for Adopting Al (20) —®  customer
experience
/ (interview 1, 5)
Enhancing
customer
ex ience
(ime‘:::: 4,2) Enhancing customer experience,
’ enabling data-driven decision
(interview 10, 2)
improving Chatbots for
operational customer
efficiency to SGBRGE

streamline
processes,
(interview 2, 2)

Interview results highlight that the primary motivation for businesses adopting Al
technologies is to enhance operational efficiency by accelerating processes, reducing errors, and
optimizing resources. Other key drivers include enabling data-driven decision-making for improved
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strategic planning and forecasting, enhancing customer experience through personalized and faster
services, and achieving cost reductions and competitive advantages, particularly in highly competitive
industries. Overall, Al is viewed as both a technological and strategic asset, crucial for market
differentiation and organizational success.

Single Case Model (Coded Segments)

Faster and
easier (interview
Speeding up
processes and
reducing the
manual
workload

Reduced error (interview 9, 6)

rates (interview
3. E) \

Operational Efficiency (7)

\ Customer
support has
been the most

significant
efficiency gain.
(interview 10, 5)

Robotic process
automation
(interview 8, 5)

Natural Automation of
language repetitive tasks
processing (interview 7, 6)

(interview 8, 5)

Interviews reveal that Al adoption significantly enhances operational efficiency by automating
repetitive, time-consuming tasks, reducing manual workloads, and improving process speed and
accuracy while lowering error rates. Al-powered chatbots in customer support boost satisfaction and
service quality with fast responses. By shifting employees to strategic, value-added roles, Al enhances
overall business performance. Despite some applications being in development, accuracy
improvements, such as in flight planning, were noted. Al streamlines processes and improves time
management, delivering substantial operational benefits.

Single Case Model (Coded Segments)

Making our
chatbots Computer vision
smarter and for image
more responsive recognition
Iaan(::;a (interview 8, 7) (interview 9, 7)
processing
(interview 8, 7)
Computer vision
/ (nterview:1,.10)
Machine [Plan to implement Al (19)]
learning for 4—————— \> Enhance
predictive competitiveness
analytics (interview 10,

(interview 7, 7) 1)

Customer support,
optimizing supply chains,
Robotics for and making data-driven
Waréhouss decisions, (interview 10,

automation Machine %)
(interview 7, 7) Natural

learning for
Ianguage predictive
processing

. . analytics
(interview 7, 7)

(interview 3, 9)
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Interview data shows businesses prioritizing Al technologies: NLP (75%) for chatbots and
customer service, Predictive Analytics (60%) for forecasting and decision-making, Computer Vision
(45%) for image recognition, and robotic automation (35-40%) for logistics. Blockchain is considered

for secure transactions. Focus areas include customer interaction, analytics, and automation to enhance
efficiency.

Single Case Model (Coded Segments)

Cybersecurity
and data
security
(interview 8, 10)
Integration with
existing systems.
(interview 8, 4)
Absence of a
clear Al strategy
(interview 9, 4)

Lack of Al
expertise

(interview 8, 4) \

Challenges in Adopting (25) ———————————————_ employees are

getting lazy
/ (interview 9, 10)
Data privacy and
security
(interview 8, 4)

Integration with
existing systems

Finding Al
(interview 7, 4) High expertgise
The transition : i (interview 1, 9)
period will be implementation '
difficult as itis a costsa(m;rwew
manpower- 2

based business
(interview 6, 10)

Interview results highlight data security, privacy concerns, and GDPR compliance as major
challenges in Al adoption, alongside difficulties integrating Al with existing systems. Other barriers
include a lack of technical expertise, high costs (especially for SMEs in developing countries), and
ethical transparency issues. Cultural and organizational challenges, such as employee motivation loss,
further hinder adoption. Key obstacles are technical, financial, legal, and human resource-related.

Single Case Model (Coded Segments)

Chatbots for
customer
support
(interview 1, 6)

A

Personalized - Al applications for Foreign Trade (18)
product

recommendation
s (interview 9, 3)

Inventory and
supply chain

management

(interview 1, 6)

E—

\

Fraud detection
(interview 9, 3)
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Interviews show that personalized recommendation systems (72% adoption), inventory and
supply chain management (68%), and chatbots (60%) are the most used Al applications in e-commerce,
enhancing customer satisfaction, demand forecasting, and cost reduction. Dynamic pricing (44%) and
fraud detection (36%) are also prevalent. Most participants use multiple Al tools in an integrated,
multidimensional approach.

Single Case Model (Coded Segments)

Automation, Improve
data analytics, efficiency in s
and predictive retail (interview Cost-effective
modeling 9, 11) (interview 9, 11)

Reduce costs (interview 8, 11) Struggle to catch

(interview 8, 11) up with changes
(interview 9, 11)
Losing money if
. they can't adapt
Increasin %
eMoloncy oo (interview 9, 11)
innovation \

(interview 7, 11) Future of Al (17)

\ Smarter
automation and
predictive
decision-making
(interview 3, 11)
Enhancing
personalization,
automating Siarter

complex automation,
workflows better analytics, I fet,
(interview 7, 11) and more merview 3, 11

interview 3, 11
personalized Cut costs and ¢ )

customer boost efficiency Enhance
experiences  (interview 5, 11) Manufacturing customer
(interview 6, 11) with automation _experiences
and analytics (interview 3, 11)
(interview 5, 11)

Most participants believe Al will transform industries within five years, driving automation,
data analytics, and predictive modelling. Al is expected to boost operational efficiency, optimize
logistics with real-time tracking and route planning, and enhance personalized customer experiences. It
will enable faster, data-driven decisions, reduce production waste, and improve supply chain
management. While Al integration across departments is seen as a competitive advantage, concerns
include employee adaptation challenges and potential income declines. Companies not adopting Al risk
falling behind, positioning Al as a catalyst for strategic transformation.

6. CONCLUSION

This thesis provides an in-depth exploration of the transformative impact of artificial
intelligence (Al) on e-commerce within the context of international trade, with a particular focus on the
experiences of Turkish firms. As global digital transformation accelerates, businesses engaged in cross-
border trade face multifaceted challenges, including fragmented international payment systems, diverse
legal and regulatory frameworks, cultural and linguistic disparities, logistical complexities in global
supply chains, and the need for secure and compliant data sharing. The study investigates how Al
technologies—encompassing machine learning (ML), natural language processing (NLP), predictive
analytics, computer vision (CV), and robotic process automation—address these challenges, enhancing
operational efficiency, customer engagement, and global competitiveness. Conducted using a qualitative
methodology, the research leverages semi-structured interviews with managers and decision-makers
from Turkish firms involved in international trade, with data systematically analyzed using MAXQDA
software to identify key themes, trends, and insights. The findings illuminate AI’s pivotal role in
streamlining e-commerce processes, while also highlighting significant barriers to adoption, particularly
for small and medium-sized enterprises (SMEs), and propose actionable strategies to foster digital
transformation in Tiirkiye’s e-commerce ecosystem.

The research demonstrates that Al-driven solutions significantly enhance e-commerce
operations in international trade. Machine learning algorithms improve inventory management through
accurate demand forecasting, reducing overstocking and stockouts, while predictive analytics optimizes
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logistics networks by enabling real-time route planning and cost-efficient delivery systems (Kumar et
al., 2021). NLP technologies facilitate multilingual customer service and automated translation,
breaking down language barriers and enabling firms like Alibaba and Amazon to offer seamless cross-
border shopping experiences (Jurafsky & Martin, 2023). Al-powered chatbots, used by 60% of
interviewed firms, provide 24/7 customer support, enhancing satisfaction and loyalty, while
personalized recommendation systems, adopted by 72% of participants, drive sales through tailored
product suggestions. In cross-border transactions, Al streamlines document management, automates
customs processes, and supports fraud detection (36% adoption rate), reducing errors and ensuring
compliance with regulations like GDPR and the EU Al Act. These applications collectively accelerate
decision-making, reduce operational costs, and strengthen competitive positioning in global markets.

Despite these benefits, the study identifies significant challenges to Al adoption, particularly for
SMEs. High implementation costs, including investments in infrastructure and talent, pose a major
barrier, with SMEs in developing markets like Tiirkiye facing financial constraints (247Commerce,
2024). A shortage of qualified Al professionals, noted as a global issue, limits firms’ ability to develop
and maintain Al systems (Ashfaq, 2023). Data privacy and cybersecurity concerns are critical, as
compliance with varying international regulations complicates cross-border operations (Ocampo, 2024).
Ethical uncertainties, such as algorithmic bias risks in pricing or recommendations, further challenge
adoption, necessitating transparency and fairness in Al systems (Gomez, 2024). Integration with legacy
systems also requires costly custom development, and cultural resistance within organizations, including
employee motivation loss, hinders smooth transitions. These barriers risk widening the digital divide,
leaving SMEs at a competitive disadvantage.

The thesis bridges theoretical and practical dimensions by integrating frameworks like the
Technology Acceptance Model, Diffusion of Innovations Theory, and digital transformation models
with real-world case studies of Turkish firms. For example, case studies illustrate how Al-driven
logistics and CRM solutions have enabled Turkish e-commerce firms to expand into global markets,
reinforcing the practical applicability of theoretical insights. The findings highlight that Al is not merely
a technological tool but a strategic driver, with 75% of participants planning to prioritize NLP for
customer service and 60% focusing on predictive analytics for forecasting. Over the next five years, Al
is expected to transform industries through widespread automation, data-driven business models, and
personalized services, though adaptation challenges for employees were noted as a concern.

The study offers actionable recommendations for stakeholders. For businesses, it suggests
strategic Al integration through investments in digital infrastructure, employee training in Al
competencies, and adoption of scalable solutions like cloud-based platforms to reduce costs. For
policymakers, it recommends aligning with international standards like the EU Al Act, developing a
national Al strategy, and offering incentives such as grants and training programs to support SME
digitalization. For technology providers, the focus is on developing user-centric, ethically compliant Al
systems, particularly NLP solutions tailored to Tiirkiye’s linguistic diversity. For academia, the study
advocates for cross-sectoral research on Al’s economic and social impacts, including labor market
effects and consumer behavior. For education, integrating Al and digital transformation into business
and IT curricula, alongside professional training programs, is proposed to enhance workforce readiness.

By addressing both the opportunities and challenges of Al adoption, the thesis contributes to the
academic literature on digital commerce while providing practical guidance for stakeholders. It
underscores Al’s role as a catalyst for economic development, digital inclusivity, and sustainable trade,
particularly in emerging markets like Tiirkiye. Through evidence-based insights and strategic
recommendations, the study aims to enhance the global competitiveness of Turkish firms, positioning
Al as a cornerstone of the future of international e-commerce.
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