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Abstract 

Artificial intelligence (AI) is changing modern e-commerce and digital marketing as organisations move 

from simple automation to data-driven strategic execution. Following PRISMA guidelines, this paper 

systematically reviews peer-reviewed studies published between 2024 and 2026 to examine the operational 

and brand-equity impacts of machine learning (ML), generative AI and big data analysis across different 

retail business models. The review shows that passive data accumulation does not directly contribute to 

brand recall unless it is combined with active ML processing and interactive consumer platforms. High-

volume retailers use AI to forecast demand and increase supply chain velocity, while luxury and lifestyle 

brands use it for visual search, security architecture and hyper-personalised customer experiences. 

Generative AI further creates a multi-agent co-creation ecosystem involving employees, customers and 

autonomous systems. Despite these performance improvements, organisational deployment remains 

constrained by algorithmic bias, content fabrication, data privacy concerns and edge–cloud deployment 

costs. The paper synthesises these findings into a conceptual framework of the AI edge in e-commerce and 

digital marketing. 
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1. Introduction 

AI has begun to redefine how businesses function 

and relate to their customers in e-commerce and 

digital marketing. In the modern globalised econ-

omy, AI plays a pivotal role in reshaping digital 

marketing strategies by providing organisations 

with tools for data-driven campaign planning and 

operational execution. Based on a primary survey, 

Nair and Patil (2025) argue that AI is not merely a 

passive operational tool but a strategic engine that 

is transforming real-time consumer engagement 

and decision-making. As highlighted by Agwu et al. 

(2024), AI enables firms to adjust to shifting con-

sumer preferences and market fluctuations while 

significantly enhancing operational efficiency. Big 

data analytics, accelerated by ML frameworks, of-

fers deeper insights into the customer journey, 

enabling real-time, tailor-made marketing cam-

paigns that optimise engagement and drive business 

growth. 

As generative AI (GenAI) becomes integrated 

into content marketing, it fundamentally transforms 

how firms create and distribute marketing content. 

Li and Xiao (2026) conceptualise that the usability, 

flexibility and productivity of GenAI reshape digi-

tal content dynamics, establishing a collaborative 

framework in which employees, customers and AI 

systems jointly drive content creation and distribu-

tion. Within this paradigm, characteristics of the 

firm, employee, technology, task and customer act 

as key antecedents of employee GenAI content cre-

ation and customer GenAI content distribution, ul-

timately driving customer engagement. Addressing 

challenges such as data privacy, scalability, 
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algorithmic bias, fabrication, credibility, intellec-

tual property and content safety is essential for safe 

integration (Saleh & Zeebaree, 2025). Fostering in-

novative applications, examining mediating organ-

isational factors and encouraging interdisciplinary 

collaboration will help organisations build inclusive, 

sustainable customer relationships while maintain-

ing a strong competitive edge in a rapidly evolving 

digital landscape. 

2. Statement of the Problem 

As AI is rapidly embedded into e-commerce and 

digital marketing, organisations face significant 

conceptual, operational and governance challenges 

that prevent them from realising its full value. Many 

enterprises still view big data as a passive asset, yet 

collecting massive volumes of raw customer data 

without active ML algorithms and interactive AI 

platforms does not improve brand recall or person-

alised consumer experiences. There is also an oper-

ational mismatch between generic AI implementa-

tions and specific e-business models: high-volume, 

fast-paced merchants require AI optimised for pre-

dictive demand forecasting and supply chain man-

agement, whereas luxury and lifestyle brands re-

quire AI tailored to hyper-personalisation, visual 

search and security architecture. Without deploy-

ment strategies aligned to their business models, 

companies risk misallocating technology invest-

ments. 

Furthermore, the rise of GenAI has shifted con-

tent creation from an internal activity to a complex 

multi-agent co-creation process involving employ-

ees, consumers and autonomous systems. Operating 

such workflows carries serious risks, including al-

gorithmic bias, content fabrication, intellectual 

property vulnerabilities and edge–cloud implemen-

tation trade-offs, which are more difficult for small 

and medium enterprises (SMEs) to overcome be-

cause of high entry barriers and data heterogeneity. 

The lack of clear governance frameworks, explain-

able AI (XAI) and human-in-the-loop oversight 

could erode consumer trust and long-term competi-

tive advantage in the face of fast-paced technologi-

cal advancement. 

3. Objectives of the Study 

1. To analyse platform-specific AI deployment 

strategies across distinct e-commerce retail models. 

2. To develop a conceptual framework mapping 

the multi-agent AI edge ecosystem, operational 

feedback loops and structural antecedents in digital 

marketing. 

4. Research Methodology 

The study uses a secondary, qualitatively ori-

ented conceptual and thematic synthesis design to 

examine the evolutionary impact of AI frameworks 

on e-commerce strategies and digital marketing. 

Peer-reviewed articles published between 2024 and 

2026 were collected from major academic indexing 

databases through a systematic secondary data col-

lection process to ensure analytical rigour and aca-

demic integrity. Given the rapid technical advances 

in ML, GenAI and Internet of Things (IoT) archi-

tectures, a qualitative synthesis enables the compre-

hensive integration of empirical measurements, 

structural frameworks and theoretical viewpoints. 

5. Review of Literature 

Papastamoulou and Antonopoulos (2025) pro-

vide a systematic evaluation of global digital retail 

models, highlighting AI as a core operational and 

strategic driver across contemporary e-commerce 

platforms. Rather than treating AI as a monolithic 

technology, they propose a comparative framework 

examining its adoption across five pillars: customer 

service, logistics, hyper-personalisation, security 

and supply chain management. Their analysis of 

platforms such as Amazon, Apple, Shein, Temu and 

IKEA shows that AI integration is tailored to each 

platform’s market positioning: ultra-fast fashion 

and hyperscale models emphasise predictive supply 

chain algorithms and rapid demand forecasting to 

sustain high inventory turnover, while premium 

technology and lifestyle platforms focus on AI-

driven security architectures, immersive visual 

search tools and personalised customer service. 

They conclude that although AI enhances efficiency, 

conversion rates and consumer engagement, sus-

tainable growth requires addressing data privacy 
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governance, ethical customer segmentation and 

transparency across complex digital supply net-

works. 

Saleh and Zeebaree (2025) review the impact of 

AI on e-commerce and digital marketing, noting 

that big data analytics and ML improve operational 

efficiency and personalised marketing and enhance 

predictive market forecasting and organisational 

flexibility, especially amid post-pandemic shifts. 

They point out governance issues such as data pri-

vacy, scalability and algorithmic bias and conclude 

that interdisciplinary collaboration and ethical 

frameworks are crucial for fostering inclusive cus-

tomer relationships and sustaining competitiveness. 

Azmi et al. (2025) investigate the effect of AI 

technologies on brand recognition among e-com-

merce consumers in Malaysia. Drawing on cogni-

tive dissonance theory, they survey 504 digital retail 

users and analyse three dimensions of AI integra-

tion: ML, AI platforms and big data analysis. Their 

regression analysis finds that AI-powered market-

ing strategies account for 55.5% of the variance in 

e-commerce brand recognition, with ML and AI 

platforms having significant positive effects on 

brand recall, user engagement and personalised cus-

tomer experiences. The study recommends that e-

commerce brands prioritise ML-driven predictive 

models and interactive AI platforms over passive 

data accumulation to build long-term competitive 

advantage. 

Abubakar (2025) provides an organised synthesis 

linking e-business activities such as supply chain 

optimisation, dynamic pricing and fraud detection 

with digital architectures such as Industry 4.0, IoT 

and XAI. Applying a systematic PRISMA approach 

to literature from 2015–2025, the study develops a 

formal algorithmic and conceptual framework 

based on the Reference Architecture Model Indus-

trie 4.0 (RAMI 4.0) that illustrates how continuous 

data gathering feeds predictive analytics to adjust 

business models. However, its broad scope dilutes 

its focus on particular e-business sub-sectors, and it 

remains theoretical, relying on secondary infor-

mation without new empirical validation. 

Nair and Patil (2025) investigate the strategic 

role of AI tools such as ML, natural language 

processing, predictive analytics and automated 

chatbots in transforming digital marketing. Com-

bining primary survey data from 140 respondents 

with secondary case studies, they show that AI-

based predictive analytics improves forecasting ac-

curacy and consumer personalisation, while AI 

chatbots improve operational responsiveness and 

reduce customer service costs. They caution that ex-

cessive reliance on automated AI tools could erode 

the emotional bond between brands and consumers 

and that automated content generation raises intel-

lectual property concerns. 

6. Analysis and Interpretation 

Empirical research demonstrates the importance 

of AI in the current e-commerce environment. Nair 

and Patil’s (2025) survey shows that chatbots and 

predictive analytics improve customer engagement 

and service responsiveness, but that preserving con-

sumer trust through clear AI disclosure is crucial to 

overall strategic effectiveness. The effectiveness of 

AI also depends on the specific technological im-

plementation: active ML algorithms and interactive 

AI tools significantly improve brand recall, con-

sumer engagement and personalisation, whereas 

gathering large amounts of big data without active 

AI processing has no direct effect on brand recog-

nition (Azmi et al., 2025). 

Multinational companies also tailor their AI tac-

tics to their business models. Fast-fashion and mass 

retailers such as Shein and Amazon primarily use 

AI to estimate demand and optimise their supply 

chains to increase product turnover, whereas pre-

mium technology and lifestyle companies such as 

Apple and IKEA use AI to enhance security, visual 

search and individualised customer service (Papas-

tamoulou & Antonopoulos, 2025). Beyond opera-

tional and platform-level mechanics, GenAI reor-

ganises digital content workflows by creating a col-

laborative paradigm among staff, clients and auton-

omous AI systems, in which organisational compe-

tencies, technological affordances, employee skills, 

task complexity and consumer attributes are the 

main antecedents of employee GenAI content gen-

eration and customer content dissemination, ulti-

mately affecting customer engagement (Li & Xiao, 
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2026). 

However, significant governance obstacles ac-

company the spread of AI frameworks in e-com-

merce. Algorithmic bias, content fabrication, data 

privacy vulnerabilities and intellectual property 

concerns significantly limit operational gains, so 

maintaining organisational resilience and long-term 

consumer trust requires transparent governance 

frameworks, interdisciplinary oversight and hu-

man-in-the-loop validation mechanisms (Agwu et 

al., 2024). By framing e-business optimisation as a 

recursive loop between edge data generation, ML 

processing and strategic execution, Abubakar (2025) 

draws attention to the technical trade-offs that de-

termine practicality: although AI significantly re-

duces operating costs and improves customer expe-

riences, data heterogeneity, algorithmic bias and 

high entry barriers for SMEs often limit deployment. 

Successful transformation therefore requires align-

ing management strategy with interoperable system 

designs, with developers prioritising XAI and leg-

islators creating balanced regulatory frameworks to 

encourage wider adoption. These relationships are 

summarised in the conceptual framework in Figure 

1. 

Customer data and big data accumulation 

↓ 

Active ML processing and interactive AI platforms 

↓ 

Business-model-aligned deployment (forecasting and supply chain for high-vol-

ume retailers; visual search, security and personalisation for premium brands) 

↓ 

GenAI multi-agent co-creation (employees, customers and AI systems) 

↓ 

Customer engagement, brand recall and competitive advantage 

↓ 

Governance feedback loop (XAI, human-in-the-loop, data privacy) 

Figure 1. Conceptual Framework of the AI Edge in E-Commerce and Digital Marketing 

7. Findings 

1. GenAI introduces high usability, flexibility 

and productivity, transforming traditional con-

tent creation into a collaborative activity shared 

by customers, employees and AI systems and 

guided by organisational, technological and 

task-based antecedents. 

2. Holding raw big data is insufficient and has 

no direct impact on brand recall; e-commerce 

firms need interactive AI tools and active ML 

models to transform data into customised con-

sumer experiences and increase brand recogni-

tion. 

3. Platform adoption of AI is not uniform: pre-

mium businesses concentrate on visual search, 

security and customer experience, while fast-

paced merchants use AI for demand forecasting 

and supply chain optimisation. 

4. Despite significant operational cost reduc-

tions and speed improvements, unresolved is-

sues of data privacy, algorithmic bias, content 

fabrication, intellectual property and edge–cloud 

implementation trade-offs continue to threaten 

customer confidence and hinder SME adoption. 

8. Suggestions 

1. E-commerce managers should prioritise in-

vestment in active ML algorithms and interac-

tive AI platforms over basic data storage, so that 

raw analytics are transformed into tailored cus-

tomer touchpoints. 
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2. Organisations implementing GenAI should 

build human-in-the-loop workflows in which 

employees review AI-generated material to en-

sure accuracy, reduce bias and maintain brand 

authenticity, and should establish transparent 

data privacy frameworks that conform to inter-

national standards. 

3. Strategic AI adoption should match plat-

form goals, directing high-volume retailers to-

wards supply chain forecasting capabilities and 

luxury brands towards immersive personalisa-

tion features. 

4. Developers should align system architec-

tures with standardised models such as RAMI 

4.0 to resolve data heterogeneity, while policy-

makers should design balanced regulatory 

frameworks and offer subsidies to help SMEs 

bridge the adoption gap. 

9. Conclusion 

The conceptual development of digital marketing 

and e-commerce highlights a paradigm shift to-

wards an intelligent, data-driven AI edge. Empirical 

evidence shows that technological execution must 

be combined with transparent AI disclosure to meet 

consumer expectations and safeguard brand confi-

dence, and that active ML frameworks, interactive 

AI platforms, interoperable edge–cloud set-ups 

(RAMI 4.0) and cooperative GenAI content sys-

tems are necessary for long-term competitive ad-

vantage. Ultimately, the long-term success of AI-

driven e-commerce depends on balancing technical 

efficiency with strong ethical governance, system 

transparency, interdisciplinary collaboration and 

human-centric strategy, so that rapid technological 

advancement results in inclusive, reliable and last-

ing customer relationships. 
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