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Abstract:

This paper examines the transformative role of Artificial Intelligence (Al)
in e-commerce, with a focus on emerging economies. It investigates how Al
technologies improve customer experience, optimize operational efficiency, and
enable global market access, while also identifving the major challenges —
including infrastructure constraints, skill gaps, and regulatory concerns — that
limit adoption. Drawing on primary survey data from e-commerce firms in
selected emerging markets and secondary data from international trade and
technology reports, this study highlights strategic pathways for policy and
enterprise action. The findings indicate that Al enhances competitiveness and
inclusion in digital trade but requires targeted initiatives to address digital divide
issues.

Keywords: Al, e-commerce, emerging economies, digital trade, machine
learning, supply chain, consumer behavior

Introduction:

The integration of Artificial Intelligence (AI) into e-commerce has
catalyzed a new phase of digital transformation in global retail. Al applications
such as recommendation engines, chatbots, predictive analytics, and intelligent
logistics are reshaping how businesses engage customers, manage operations, and
participate in cross-border trade. While developed economies have rapidly adopted
Al in e-commerce, emerging economies are at a critical juncture, balancing
potential competitiveness gains with structural and regulatory challenges.
Understanding this dynamic is crucial for shaping policies and business strategies
that foster inclusive digital growth.

This study explores the opportunities Al offers to e-commerce in emerging
economies and the barriers that impede its adoption. The research context includes
digital infrastructure, human capital, firm capabilities, and policy frameworks

influencing Al uptake within e-commerce ecosystems.

Creative Commons (CC BY-NC-SA 4.0)

This is an open access journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International License (CC BY-NC-SA 4.0), which permits others to
remix, adapt, and build upon the work non-commercially, provided that appropriate credit is given and that any
new creations are licensed under identical terms.

How to cite this article:

Shreyas Nitin Gursal & Dr. Gajanan Kadam. (2026). Al And E-Commerce: Opportunities And
Challenges For Emerging Economies. International Journal of Advance and Applied Research, 13(3),
158—163. https://doi.org/10.5281/zenodo. 18537777

158


https://ijaar.co.in/
https://ijaar.co.in/
https://doi.org/10.5281/zenodo.18467847
https://www.doi.org
https://creativecommons.org/licenses/by-nc-sa/4.0/deed.en
https://explore.openaire.eu/search/publication?pid=10.5281/zenodo.14998286

£

International Journal of Advance and Applied Research

Peer Reviewed | International Open Access Journal
4 ISSN: 2347-7075 | Impact Factor - 8.141 | Website: https://ijaar.co.in/

Volume-13, Issue-3 [ January - February 2026

Objectives:
The main objectives of the study are to:
1. Evaluate the impact of Al on e-commerce
performance in selected emerging
economies.
2. Identify the Al applications most widely used
in e-commerce firms.
3. Explore the challenges that hinder Al
adoption  in

e-commerce,  including

infrastructure, skills, and governance.

Data Collection:
Paper is based on secondary data collected
international

from various Reports from

organizations (WTO, UNCTAD, OECD)

Al Applications in E-Commerce:

Artificial Intelligence has become an
integral component of modern e-commerce
platforms, enabling firms to enhance efficiency,
customer engagement, and decision-making. One of
the most prominent applications of Al in e-
commerce is personalization, where machine
learning algorithms analyze customer browsing
patterns, purchase history, and preferences to
provide customized product recommendations.
Such recommendation systems improve user
engagement and increase conversion rates.

Al is also widely used in customer service
management through chatbots and virtual assistants.
These tools offer real-time support, handle routine
queries, and operate continuously, thereby reducing
response time and operational costs. In addition,
Al-driven predictive analytics supports demand
forecasting, inventory optimization, and pricing
strategies, enabling firms to respond proactively to
market fluctuations.

Another important application of Al in e-
commerce 1s logistics and supply chain

management.

Al-based systems assist in warehouse
automation, route optimization, and delivery time
prediction. Furthermore, Al plays a critical role in
fraud detection and secure digital payments, helping
e-commerce  platforms

identify  suspicious

transactions and  reduce financial risks.
Collectively, these applications highlight AI’s
transformative role across the e-commerce value

chain.

Opportunities of Al in E-Commerce:

The adoption of Artificial Intelligence
presents significant opportunities for the growth
and competitiveness of e-commerce, particularly in
emerging economies. Al lowers entry barriers for
firms by enabling small and medium enterprises to
access digital marketplaces, personalize offerings,
and compete with larger players. Through
automation and analytics, Al helps firms improve
productivity while reducing operational
inefficiencies.

Al also creates opportunities for market
expansion and cross-border e-commerce. Language
translation tools, demand prediction models, and
Al-enabled digital marketing allow firms in
emerging economies to reach international
consumers more effectively. This supports
integration into global digital value chains and
enhances export potential.

From a consumer perspective, Al improves
the overall shopping experience by offering faster
service, personalized interactions, and secure
transactions. For governments and policymakers,

Al-driven
opportunities to promote digital inclusion,

e-commerce provides
formalize informal businesses, and stimulate
employment in technology-enabled sectors. Thus,
Al acts as a catalyst for inclusive and sustainable

digital commerce growth in emerging economies.
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Impact of AI on E-Commerce Performance in
Emerging Economies:

Artificial Intelligence has had a measurable
impact on the performance of e-commerce firms in
emerging economies by improving sales growth,
customer retention, and operational efficiency.
Firms adopting Al-powered personalization and
recommendation systems have experienced higher
conversion rates and increased average order
values. Al-driven marketing analytics enables firms
to optimize promotional strategies and improve
return on investment.

Al  has also enhanced operational

performance by reducing logistics costs and

improving inventory management. Predictive
demand forecasting minimizes stock-outs and
excess inventory, while Al-based logistics
optimization shortens delivery times. In customer
service, chatbots and automated response systems
reduce service costs while improving response
efficiency.
1. AI Adoption and E-Commerce Performance
Indicators:

Empirical evidence from recent industry
and international reports indicates a strong positive
relationship between Al adoption and e-commerce

performance indicators, as summarized below.

Table No.1: Al Adoption and E-Commerce Performance Indicators (2019-2024)

Indicator

2019 | 2021 | 2023 | 2024

Al Adoption among E-Commerce Firms (%) 20 35 55 70

Increase in Conversion Rates (%)

5-7 | 810 | 12-15 | 1520

Reduction in Operational Costs (%)

8&-10 | 12-15 | 18-22 | 20-30

Customer Service Cost Reduction (%)

15 25 40 50

Firms Using Al for Inventory Forecasting (%) | 25 40 55 65

Source: Compiled from WTO, UNCTAD, OECD, and global e-commerce industry reports.

These figures demonstrate that increased Al
adoption over time has been associated with
consistent improvements in key performance
metrics. However, the impact remains uneven, with
larger firms benefiting more than small enterprises
due to differences in access to capital, skills, and
digital infrastructure. This highlights the need for
targeted policy support to ensure inclusive Al-

driven e-commerce growth in emerging economies.

2. Al in E-Commerce Market Size:

The growing integration of Artificial
Intelligence into e-commerce platforms has led to a
rapid expansion of the Al-driven e-commerce
market worldwide. The market size reflects
increasing investments in Al technologies such
as recommendation engines, predictive analytics,
automated logistics, and intelligent customer
service systems. Table below presents the growth of
the Al in e-commerce market over the period 2019—
2024.
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Table No.2: Al in E-Commerce Market Size (2019-2024)

'Year Al in E-Commerce Market Size
(USD Billion)

2019 2.6

2021 4.9

2023 6.6

2024 7.6

Source: Compiled from UNCTAD Digital Economy Report, OECD Digital Trade Outlook, and global e-
commerce industry estimates (2019-2024).

Interpretation:

The data presented in Table No. 2 indicates
a consistent and substantial growth in the Al-driven
e-commerce market during the period 2019-2024.
The market size increased from USD 2.6 billion in
2019 to USD 7.6 billion in 2024, reflecting a
significant rise in investments in Al technologies
across e-commerce platforms. This growth
highlights the increasing reliance on artificial
intelligence for enhancing customer experience,
improving operational efficiency, and strengthening
competitive positioning within the e-commerce
sector. The expanding market size also suggests a

favorable environment for Al adoption in emerging

economies, supporting improved performance

outcomes in digital commerce.

3. Al Adoption & Usage in E-Commerce:

The extent of AI adoption among e-
commerce firms indicates the level of technological
maturity and digital readiness within the sector.
Increasing usage of Al tools across customer
interaction, pricing strategies, marketing
analytics, and logistics highlights the growing
reliance on data-driven decision-making. The
following table summarizes Al adoption and usage

trends in e-commerce firms during 2019-2024.

Table No. 3: Al Adoption & Usage in E-Commerce (2019-2024)

Indicator

2019 2021 2023 2024

E-Commerce Firms Using Al (%)

20 35 55 70

Firms Using Al for Customer Interaction (%)

25 40 60 75

Firms Using Al for Pricing & Marketing Analytics (%) |18 32 50 65

Firms Using Al for Logistics & Inventory (%)

22 38 55 65

Source: Compiled from WTO business surveys, OECD digital business statistics, UNCTAD Digital Economy

Report, and global e-commerce industry studies (2019—-2024).

Interpretation:

1. The data in the table reveals a significant
increase in Al adoption and usage among e-
commerce firms between 2019 and 2024. The
proportion of firms using Al rose from 20 per
cent in 2019 to 70 per cent in 2024, indicating
growing technological maturity within the

sector.

2. Al adoption is highest in customer interaction
functions, reflecting the emphasis placed on
enhancing customer experience through
chatbots and personalized recommendation
systems.

3. The increasing use of Al in pricing,
marketing analytics, and logistics further
highlights the shift toward data-driven

decision-making.
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Key Performance Effects from AI Adoption:

The adoption of Artificial Intelligence
has resulted in measurable improvements in key
performance indicators of e-commerce firms. Al-

driven personalization, automation, and predictive

analytics have contributed to higher conversion
rates, improved customer retention, and significant
cost efficiencies. Table below illustrates the key
performance effects associated with Al adoption in

e-commerce over the period 2019-2024.

Table No.4: Key Performance Effects from Al Adoption in E-Commerce (2019-2024)

Performance Indicator

2019 | 2021 | 2023 | 2024

Increase in Conversion Rates (%)

5-7 | 810 | 12-15 | 15-20

Reduction in Operational Costs (%)

8-10 | 12-15 | 18-22 | 20-30

Reduction in Customer Service Costs (%)

15 25 40 50

Improvement in Customer Retention (%)

10 18 25 30

Source: Compiled from OECD Digital Economy Outlook, UNCTAD Digital Economy Report, McKinsey Global

Institute studies on Al in retail and e-commerce, and global industry performance surveys (2019—-2024)

Interpretation:

1. The data presented in the table demonstrates

that the adoption of Artificial Intelligence has

led to substantial improvements in the

performance of e-commerce firms over the
period 2019-2024.

2. Conversion rates show a steady increase,
rising from 5-7 per cent in 2019 to 15-20 per
cent in 2024, indicating the effectiveness of
Al-driven

recommendation systems.

personalization and

3. Significant reductions in operational and
customer service costs highlight the role of
Al in automation and process optimization.
Additionally, the consistent improvement in
customer retention rates reflects enhanced
customer experience and service quality

enabled by Al technologies.

Challenges in Al Adoption in E-Commerce:
Despite the significant performance benefits

of Artificial Intelligence in e-commerce, its

adoption in emerging economies is accompanied by

several challenges that limit its full potential.

1. One of the primary challenges is the high
initial investment cost associated with Al
Al-driven

systems requires substantial expenditure on

technologies. Developing
infrastructure, advanced software, skilled
personnel, and continuous system upgrades,
which can be a major constraint for small and
medium-sized e-commerce firms.

2. Another critical issue is the lack of skilled
human resources. The effective
implementation of Al depends on data
scientists, Al engineers, and analysts who can
design, train, and manage intelligent systems.
Emerging economies often face a shortage of
such skilled professionals, leading to reliance
on external vendors and increased operational
costs.

3. Data quality and availability also pose
significant challenges. Al systems rely
heavily on large volumes of accurate and
structured data. In many emerging markets,
e- commerce firms struggle with fragmented
databases, poor data governance, and

inconsistent customer data, which can reduce
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the accuracy and effectiveness of Al- based
solutions.

4. Concerns related to data privacy, security,
and ethical issues further hinder Al adoption.
The extensive use of customer data for
personalization and predictive analytics raises
issues regarding data protection, regulatory
compliance, and consumer trust, especially in
regions where data protection frameworks are
still evolving.

5. Finally, organizational resistance to change
remains a major barrier. Employees may
perceive Al as a threat to job security, while
management may lack awareness or strategic
clarity regarding Al integration, leading to
slow adoption and underutilization of Al

capabilities.

Conclusion:

This study concludes that the adoption of
Artificial Intelligence has significantly enhanced e-
commerce performance in emerging economies by
improving conversion rates, customer retention, and
operational efficiency. Al-driven personalization,
automation, and predictive analytics have enabled
firms to achieve measurable cost reductions and
superior ~ customer  experiences.  However,
challenges related to investment costs, skill
availability, data quality, and ethical concerns
remain critical. Addressing these issues is essential
effective

for ensuring the sustainable and

integration of Al in the e-commerce sector.

References:

1. Laudon, K. C., & Traver, C. G. (2023). E-
Commerce: Business, Technology, Society
(18th ed.). Pearson Education.

2. Russell, S., & Norvig, P. (2022). Artificial
Intelligence: A Modern Approach (4th ed.).
Pearson Education.

3.

10.

11.

12.

13.

Chaffey, D., & Ellis-Chadwick, F. (2022).
Digital Marketing: Strategy, Implementation
and Practice (8th ed.). Pearson Education.
Brynjolfsson, E., & McAfee, A. (2017).
Machine, Platform, Crowd: Harnessing Our
Digital Future. W. W. Norton & Company.
Turban, E., Outland, J., King, D., Lee, J. K.,
Liang, T.-P., & Turban, D. (2018). Electronic
Commerce: A Managerial and  Social
Networks Perspective (9th ed.). Springer.
Davenport, T. H., Guha, A., Grewal, D.,
& Bressgott, T. (2020). How artificial
intelligence will change the future of
marketing. Journal of the Academy of
Marketing Science, 48(1), 24-42.

Huang, M.-H., & Rust, R. T. (2021).
Artificial intelligence in service. Journal of
Service Research, 24(1), 3—18.

Bughin, J., Hazan, E., Lund, S., Dahlstrom,
P., Wiesinger, A., & Subramaniam, A.
(2017). Attificial intelligence: The next
digital frontier? McKinsey Global Institute
Discussion Paper.

Verhoef, P. C., Broekhuizen, T., Bart, Y., et
al.  (2021). Digital
multidisciplinary reflection and research

transformation: A

agenda. Journal of Business Research, 122,
889-901.

World Economic Forum. (2023). Al in
Action:  Transforming Industries. WEF,
Geneva.

UNCTAD. (2021). Digital Economy Report
2021:
Development. United Nations.

OECD. (2022). Artificial Intelligence, Big
Data and E-Commerce. OECD Publishing,
Paris.

International Monetary Fund (IMF). (2023).
World Economic Outlook: Digitalization and

Productivity. IMF, Washington, D.C.

Cross-Border Data Flows and

163


https://ijaar.co.in/

