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Abstract. While AI-driven personalization is revolutionizing e-commerce, 
it must be matched with sustainability. This paper has explored how AI, 
utilizing recommendation systems, machine learning and natural language 
processing, can process information in order to nudge pro-environmental 
choices and mitigate waste and overconsumption. The focus is on how AI 
will contribute to greener purchases, less returns and a more circular 
economy. With mixed methods, the case studies evaluate platforms blending 
personalization with sustainability across a set of key performance indicators 
e.g. conversion rates, retention, carbon footprint reduction and product 
lifecycle optimization. Benefits are evident, but issues of privacy, bias and 
ethics persist. The research highlights the importance of ethical, sustainable 
AI that can deliver personalized content without adding to environmental 
issues.  
Keywords: AI-powered personalization, Sustainable consumer behavior, E-
commerce marketing, Digital platforms, Eco-friendly consumption, 
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1. Introduction 

4 Ways AI is Transforming Digital Marketing Artificial Intelligence (AI) is a game changer 
for digital marketing, transforming marketing and sales processes by utilizing new 
technology. Van Esch and Black (2021) emphasize that AI has played a key role in changing 
the face of marketing in terms of automation, personalization and real-time communication 
with consumers. This trend is also driven by consumers who want customized experiences 
that AI provides through predictive analytics and data-based insights. The development of AI 
The historical perspective of AI, provided in Haenlein and Kaplan (2019) shows how it 
transforms from rule-based systems into sophisticated machine learning algorithms, which 
is paramount to e-commerce marketing. This has allowed organizations to cater to what their 
customers want, and sometimes even what they don’t know they need - leading to increased 
retention and satisfaction. Additionally, Huang and Rust (2020) create an AI deployment 
system for marketing, which signals that AI could improve decision effort and resource 
allocation, two factors that are key to the evolution of sustainable consumer behavior. 

In the era of personalized digital marketing, Gowri (2024) recognized the consequence of 
AI‐driven personalized content on customer engagement. Consumers can use data analysis 
systems and custom guidance offered by AI to make more informed, sustainable purchasing 
decisions. This potential makes AI an indispensable driver of sustainable marketing: 
sustainable consumption means more than just eco-friendly products, the benefits of which 

ITM Web of Conferences 81, 01001 (2026)	 https://doi.org/10.1051/itmconf/20268101001
ETMIS 2025

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution  
License 4.0 (https://creativecommons.org/licenses/by/4.0/).



are twofold – consumers are conscious of protecting the environment while businesses still 
profit. The review also examines the emerging industry trends that AI is impacting within e-
commerce. There is a new wave of innovation happening -- from the use of machine learning 
algorithms to forecast consumer demand patterns, to employing predictive analytics to 
optimize inventory levels. Virtual assistants and chatbots are streamlining customer dialogue 
and are at the same time showcasing the personalized, data directed online retail experiences 
of what lies ahead (Roslan and Ahmad, 2023). It’s not all smooth sailing, however — this 
life-altering experience also comes with its share of challenges. Ethical considerations with 
regards to algorithmic bias and shady data sharing practices should take the front seat. 
Personalization vs Intrusiveness A careful line between personalization and intrusiveness 
need be to tread, in order for customer satisfaction and trust to be achieved (Wei and Xia, 
2022). It is our hope that this review will afford the readers an in-depth understanding of 
these intricacies and also allow readers to appreciate the potential harms and ethical dilemmas 
of AI-driven personalization. 

1.1 AI-Driven Personalization in Digital Marketing 

Personalization in digital marketing: a new way to communicate with clients. Using AI and 
machine learning, marketers can analyze giant data files to uncover patterns, interests and 
activities that inform hyper-targeted marketing approaches. This section examines how AI-
powered personalization works, what it is used for and its benefits to both consumers and 
companies. 

AI-Driven Personalization- Mechanisms: It is feasible that personalization can be adjusted 
via Artificial intelligence AI in the following ways: Data Collection, Analysis- AI system will 
collect data from a variety of sources such as demographic information, previous purchases,
social media activity and browsing behavior. After that, machine learning models process this 
data to forecast future behavior, and learn about preferences of your unique customers.

Customer Segmentation: Next-generation AI model clusters customers based on their 
attributes and behaviour. By having these segments, marketers begin to develop campaigns 
toward these specific people, so that their messages can get closer to the “mark”, getting 
closer to being more effective in prompting potential buyer behaviour.

Content Personalization: With AI-driven platforms at work, your ads, emails and even 
website content are customized to meet the unique needs and preferences of each user. This 
is done using recommendation engines, which are systems for recommending content or 
products based on past user engagement. Predictive analytics: A method of relying on the 
power of AI algorithms to predict consumer or other behavior — for instance, whether they 
will make a purchase, or interact with a certain type of information. Being able to predict 
customers' gut wants, feelings and decisions, this skill becomes a very powerful weapon in 
the hands of companies who are targeting optimal marketing campaigns.

Underpinning these seminal words, this research develops and tests the influence of AI-
based personalization on sustainable consumption behaviour in digital contexts. Convergence 
of AI, consumer interaction and sustainability is presented as a means to get an in depth 
understanding of how there is a mirroring of personalization in marketing efforts and 
environmental regard. Based on the established literature, this research also attempts to 
provide actionable guidelines for marketers to apply AI into sustainable marketing in the 
digital age. 
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2. Literature 

It is not only the case with digital marketing but in all the end consumer in general: much 
thanks to artificial intelligence (AI), which turns the digital marketing upside down by making 
consumer behaviour possible through more and more personal service, causing sustainability. 
Below we highlight some other perspectives in the literature with conflicting views on AI and 
the opportunities and threats of AI driven personalization for impactful digital participation. 

2.1 Transforming Consumer Engagement 

AI's impact on personalization and consumer engagement has been a major focus of 
marketing research. Tadimarri et al. (2024) have emphasized the possibility that marketing 
sciences enabled by artificial intelligence can change the consumer and brand interaction 
(Petter, P 2013 Marketing Management towards Marketing Sciences And Experiential 
Marketing from a personalized point of view). not only promotes brand loyalty but offers 
opportunity to connect with consumers on a more intimate level, providing to personal 
preferences and tastes. Furthermore, Gupta and Khan (2024) have also indicated that, while 
reviewing AI in customer engagement, real-time analytics and predictive modelling are 
essential for preserving long-term consumer relationships. These thoughts also explore how 
AI can anticipate consumer wants and needs and carve out a personalized journey that will 
keep them engaged in the long term.

2.2 AI-Driven Personalization and Consumer Behaviour

For instance, Rafieian and Yoganarasimhan (2023) investigated the dynamics of AI-based 
personalization and its effect of affecting customer attitudes and purchase intention. They 
showed that personalized recommendations influence users to make a sustainable choice 
when consuming, because of the reduction in decision fatigue and the more thoughtful 
decision making over and above increased satisfaction from the user‘s perspective. Haleem 
et al. (2022) in a similar vein added to this story but described several AI application in 
marketing (igniting chatbots, recommendation systems, and seamless advertising) as related 
business objectives to customer-facing actions. 

2.3 Challenges and Ethical Considerations

While the AI-powered personalization has its upsides, it also has some serious ethics and 
privacy implications. Okazaki et al. (2020) presented a meta-analysis of consumer concerns 
focusing on privacy and the paradox between personal marketing and data security. While 
consumers do like the idea of personalized experiences, misuse of information and 
transparency have eroded trust, they said. Verma et al. (2021) also provided a similar opinion, 
offering strong frameworks to support the powers of AI and ethical concerns. This study 
stressed the importance of transparent data policies and the importance of regulations that 
can be enforced to protect consumers’ interests. 

2.4 AI for Sustainability in Marketing

There has been a surge in interest in AI in the context of sustainability in recent years. 
Pesovski et al. (2024) discussed generative AI applications in personalized and sustainable 
consumer experiences and in optimization of resource efficiency and waste reduction. When 
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marketing practices are in step with sustainability goals, businesses can have an 
environmental and social impact. This is further consistent with the more general desire to 
view AI as a tool not just for enhancing economic performance, but for supporting global 
aspirations towards sustainability. 

Based on the review of literature, we present the disruptive impact of AI-powered 
personalization in digital marketing, and we suggest avenues for future research. These 
include personalization vs privacy trade-offs, algorithmic bias and ethical AI deployment 
considerations. There is a knowledge gap of sustainable behaviour change, replicability in 
other POD nations, replicability by businesses, through the Small and medium-sized 
enterprises (SME) sector, of the model and there is no existing research taking on an 
interdisciplinary (Behavioral science and sustainability) approach. It’s not like sustainable 
marketing tactics have been the focus of research using generative AI either. Reduction of 
these gaps would be critical for inclusive and sustainable AI-based personalization in digital 
marketing. 

The objective of the proposed paper is as follows: 

i. To Explore the Role of AI in Personalizing Digital Marketing Strategies 
ii. To Investigate the Impact of AI-Powered Personalization on Sustainable Consumer 

Behavior 
iii. To Identify the Challenges and Ethical Considerations in AI-Powered 

Personalization 
iv. To Examine the Future Directions and Opportunities for AI in Promoting 

Sustainable Marketing Practices 

3. Machine Models used in AI for Customer behavior in Digital 
Marketing

This study uses qualitative and quan titative methods as well as combines machine learning 
models to investigate the impact of AI -driven personalization on consumer sustainable 
behavior by discovering patterns and predicting behaviors while prompting personalized 
recommendation. 

The figure1, describes the machine leaning models and algorithms used in digital marketing 
research. It contains cluster, classifier, recommendation system, regression model, NLP, DL, 
and anomaly detection. Each category presents some techniques such as K-Means, logistic 
regression, collaborative filtering, neural networks and autoencoders, which have been 
proved meaningful in the study and stimulus of the SCB. 
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Fig 1: Machine Learning models used in AI for customer behaviour in Digital Marketing 

4. AI in Personalization for Digital Marketing

Personalization is gaining momentum as the building block of digital marketing due to 
strides in AI. Personalization features powered by AI that permit businesses to share a 
personalized real-time digital experience with your customers, building relationships and 
driving more engagement, loyalty and conversions. Here's a deep dive into the technology, 
strategies, and use cases of AI in personalization for digital marketing. 

4.1 AI Technologies Used for Personalization 

• Recommendation Systems: AI suggests products based on behavior and history, 
enhancing satisfaction and retention, as seen in Netflix and Amazon. 

• Predictive Analytics: AI forecasts consumer needs using historical data, enabling 
timely and relevant offers. 

• Natural Language Processing (NLP): NLP analyzes text to personalize 
experiences based on customer sentiments. 

• Computer Vision: AI analyzes visual content to recommend similar products, 
aiding fashion 

4.2 Techniques and Algorithms

• Collaborative Filtering: Identifies user patterns to recommend products based on 
shared preferences, widely used in e-commerce and streaming platforms. 

• Content-Based Filtering: Suggests products like those previously interacted with 
by analyzing product features. 

• Neural Networks: Deep learning enhances personalization by analyzing complex 
user data patterns across multiple channels. 

• Hybrid Models: Combines collaborative and content-based filtering for more 
robust and accurate personalization. 

• Clustering and Segmentation: Groups users into segments using algorithms like 
K-means for targeted personalized marketing. 
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5. Impact on Consumer Behavior  

Personalisation through artificial intelligence (AI) is transforming the way people think about 
purchasing products and services and is a means of delivering individual details at just the 
right time. AI and Personalisation — Changes in Buying Behaviour & Encouragement of 
Sustainable Patterns & Trends. In this vein, we study the intricate impact of AI on consumer 
behaviour and discuss the difficulties that firm has to experience to affect vigilant behaviour. 

5.1 Influence of Personalization on Purchasing Decisions 

AI-powered personalization is driving compelling purchasing behavior with data predictions 
on an individual level. It creates more dynamic pricing and personal campaigns (such as the 
way Amazon tracks you here and there, all the way to the final purchase and tweaks the 
shopping experience), establishes trust through tailor-made conversation and triggers 
impulsive buying behavior (with tactics like “customers who bought this also bought” and 
time deals, as you are familiar with from channels like Amazon) so that customer satisfaction 
and loyalty blossoms!

5.2 AIʼs Role in Shaping Sustainable Consumer Choices 

AI promotes sustainable shopping by recommending sustainable products; influences 
customers’ carbon footprint or environmental awareness depending on customer behaviour; 
and advocates for the circular economy. Examples of this are Patagonia’s AI powered green 
product recommendations & apps like Olio in the fight against food waste. AI also pushes for 
recycling and upcycling, so it’s about the mindfulness of consumption, which results in 
minimizing environment impact.

5.3 Behavioural Patterns Driven by Tailored Recommendations 

Behaviour is shaped by AI-led personalisation that not only adapts to preferences but also 
that nurtures habit-forming interaction. Customized loyalty programs encourage return visit; 
social algorithms, the proliferation of engaging content, and omnichannel personalization 
power really are such a very good day, in which customers have one unified experience across 
all channels. But there have been pockets where we did see precisely the opposite, usually 
through good personalisation and automation? Examples are things like how Spotify used 
Personalised Playlists and also influencer-driven social proof which has driven increased 
engagement and purchase behaviour

5.4 Challenges in Influencing Consumer Behaviour 

Challenges for AI-driven personalization's future include the danger to privacy, decision 
fatigue caused by too much personalization, biases in algorithmic recommendations for 
unfair suggestions, and questions from customers why they can't see through what AI does. 
Business needs to balance personalisation with data protection, correct biases in favour of 
diversity, and by demonstrating that ethical, transparent AI practice is beneficial build trust.
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6. Case Studies and Industry Insights  

Customization in Digital Marketing is Changing the Game Courtesy Of AI (artificial 
intelligence) powered customization is revolutionizing digital marketing with better customer 
engagement and sustainability. They are the disruptive projects that have been tested and 
proved on leading ecommerce sites such as Amazon, Alibaba and eBay. Its Climate Pledge 
Friendly program targets sustainable goods using AI baked in, and it has scored more than 
200,000 items on the site with the goal of offsetting the climate impact of the product 
selection. Alibaba uses machine learning to promote more carbon-reducing energy 
transactions animate with duration, reducing carbon emissions. eBay eBay leverages the 
power of AI for personalized recycling and upcycling suggestions and allows brands to 
dynamic their part in the recycling programs, improving brand reputation and increasing 
program participation. These examples show how AI can enable sustainable consumption 
and provide valuable insights to combine personalization and sustainability objectives. 

6.1 Comparative Analysis of E-Commerce Platforms 

As described in the table 1, a judgment between Amazon and Alibaba finances perceptions 
into how diverse platforms employ AI for personalization and sustainability. 

Table 1: Comparative analysis of E-Commerce Platforms

Feature Amazon Alibaba 
AI Focus Product recommendations, 

Climate Pledge program
Green product promotions, 
energy-efficient items

Sustainability 
Goals

Reduce returns, promote eco-
friendly products

Drive adoption of sustainable 
appliances

Key Metrics Increased purchase rate of 
certified products

Reduction in carbon 
emissions

Consumer 
Engagement

Reward programs for green 
purchases

Discounts on energy-saving 
products

They both use AI to drive sustainability but have a regional approach. Whereas Amazon 
stresses certifications and international outreach, Alibaba targets energy-efficient products 
for the Chinese market.

6.2 Impact on Consumer Behaviour

This section examines consumers’ ecological behavior and purchasing intention under AI-
based personalization. Predictive analytics, recommendation engines, machine learning 
algorithms, etc., are few AI technologies which directly influence the consumer buying 
behaviour by offering personalized product recommendations. The table2 and the figure 2,  
below shows conversion rates of e-commerce platforms before and after each brand 
implmented AI-powered personalization. 
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Table 2: Impact on consumer behaviour

Platform Conversion Rate Before 
AI Personalization (%) 

Conversion Rate After 
AI Personalization (%) 

Percentage 
Increase (%) 

Amazon 3.1% 5.6% 80.6%
Alibaba 2.8% 5.2% 85.7%
eBay 4.3% 6.1% 41.9%

Fig 2: Conversion Rate Improvement with AI Personalization

6.3 Influence of AI on Sustainable Consumer Choices

AI personalization can also steer customers toward greener choices by displaying eco-
friendly products, suggesting sustainable behavior, such as recycling a product and reducing 
returns. For example, an AI-based platform may recommend reuse of products or returns on 
used materials. The number of consumers who choose environmentally friendly products 
before and after AI personalization is shown in Table3 and figure 3.

Table 3: Influence of AI on Sustainable Consumer Choices

Platform Consumers Choosing 
Eco-Friendly Products 

(Before AI) 

Consumers Choosing 
Eco-Friendly Products 

(After AI) 

Percentage 
Increase (%) 

Amazon 12% 22% 83.3%
Alibaba 10% 20% 100%
eBay 14% 21% 50%
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Fig 3: Adoption of Eco-Friendly Products Post-Personalization

6.4 Environmental Impact: Reduction in Returns

A major challenge for e-commerce is high return rates, which are detrimental for both 
business and the environment. An AI-based personalization can help cut returns by providing 
better product suggestions based on consumer preferences and actions. The table4 and 
figure4, describes the decrease of product returns with AI personalization.

Table 4: Environmental Impact- Reduction in Returns

Platform Return Rate Before AI 
(%) 

Return Rate After AI 
(%) 

Percentage Decrease 
(%) 

Amazon 20% 12% 40%
Alibaba 18% 10% 44.4%
eBay 22% 15% 31.8%

Fig 4: Reduction in Product Return Rates After AI Personalization
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6.5 Impact of AI Personalization on Business Performance

AI-driven personalization has overarching impacts on business performance, helping in 
driving customer retention and better engagement. As depicted in the table5 and figure5 
below, the customer retention rates for e-commerce platforms before and after they adopted 
AI-powered personalization. 

Table 5: Impact of AI Personalization on Business Performance 

Platform Customer Retention 
Before AI (%) 

Customer Retention 
After AI (%) 

Percentage 
Increase (%) 

Amazon 60% 75% 25%
Alibaba 55% 70% 27.3%
eBay 63% 72% 14.3%

Fig 5: Customer Retention Rate with AI Personalization

7. Discussion and Recommendations

The numbers and graphs presented above demonstrate the importance of AI-based 
personalization to influence consumer behavior towards sustainability. Merchants of e-
commerce platforms that embed AI-powered recommendations increase their conversion 
rates, eco-products adoption and decrease their return rates. But companies should balance 
AI personalisation with sustainability and consumer privacy sustainability is a growing 
consideration for consumers, who are demanding more ethically produced products and 
packaging. 

AI and digital marketing is evolving very fast with the promise to be very sustainable and 
engaging. Case studies provide evidence of the potential of AI-led personalization for 
encouraging sustainable consumption behaviour. For example, the AI-powered 
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recommendation is adopted in platform like Amazon and Alibaba for recommending green 
product to raise consumers’ awareness and stimulate consumption in the hope to drive more 
sustainability shopping. AI for collaborative filtering Customizable AI for cooperative 
filtering that adjusts according to the user’s own criteria while preferring the green 
alternatives. This is why local initiatives and different approaches based on the preferences 
of each region, such as Alibaba’s emphasis on energy-efficient appliances, are more likely 
to succeed. Transparency also develops trust, because detailed product information and QIM 
lens´ complete the picture and transmit confidence to consumers in relation to sustainability. 

As AI contributes to sustainable marketing, enterprises need intentions dedicated towards 
algorithmic precision – with reinforcement learning and real time data treatment, in order to 
focus. AI-powered educational features such as AR applications can educate the customer 
about the environmental good their purchase is doing. Loyalty programs and gamification to 
encourage green choices can also further encourage more eco-friendly behavior. Working 
closely with NGOs and certification organisations is another approach to verifying the 
credibility of green claims, with AI also used to forecast how well a sustainability campaign 
might fare. Policymakers are integral incentivising AI adoption with grants and tax breaks, 
and implementing transparency rules for e-commerce players. Data privacy laws also need 
to adapt to safeguard consumer rights and encourage AI-driven personalization. Public 
awareness campaigns investments can further enhance sustainable practices. For industry 
users, ethical use of AI is essential to prevent abuse and to inform decisions. Ongoing 
investment in AI research and development and diligent impact monitoring provides the 
guardrail for marketing to be balanced with sustainability agendas. The consumer-led 
mentality with relationship building at its core and shared values especially around 
sustainability will deliver real results for business and for the planet. 

AI Integrated Digital Marketing as Fundamentally Restoring Personal Engagement and 
Personal Sustainable Relationships of Brand Utilization but while Offering Ethical 
Challenges. 

7.1 Challenges:  

AI-powered personalization depends greatly on consumer data which raises a lot of privacy 
and security issues, particularly with guidelines such as GDPR. Prone to the biases of their 
human creators, the algorithms can be used to target unfairly, stereotypically and inequitably. 
There’s also a transparency problem, consumers frequently don’t know how information 
about them is being employed. The trade-off between personalization and sustainability 
objectives is challenging and it implies a move towards the encouragement of conscious 
consumption. AI is resource heavy making it difficult to adopt for SMEs. Furthermore, user 
resistance based on surveillance worries could limit the success of AI-based tactics.

7.2 Ethical Considerations: 

Clear and explicit consent is necessary to respect consumer autonomy. Personalisation 
mustn't be about exploiting users by playing on their emotional frailties, it should be about 
enabling them. Diversity and inclusion are key to ensuring these AI systems serve a range of 
cultural, and demographic communities. AI applications to sustainability can help with the 
use of computation, however as computational tasks require power and released CO2 to 
atmosphere we must start thinking about the optical trade-off between the costs and benefits 
to the environment. Organizations must be held accountable for their AI failures and must 
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promote ethical AI design with the correct built-in fairness, transparency and sustainability 
measurables. A few of these challenges and ethical issues must be managed in order to 
prevent AI-based personalization to (mis)-use our biological/behavioural bias – something 
that would be fundamentally opposed to promoting sustainable consumer behaviour based 
on trust and credibility.

8. Conclusion

The paper accentuates how artificial intelligence (AI) transform digital marketing with an 
emphasis on personalization to improve customer satisfaction and spur eco-friendly buying. 
Artificial intelligence technologies for recommendation system and predictive analytics 
allow companies to incorporate environmental marketing into their business strategy as a 
way to promote their sustainability properties, such as has been done by companies like 
Amazon and Alibaba. These measures underpin green product suggestions, lower return 
rates and encourage informed buying decisions. But there are barriers such as data privacy, 
algorithmic biases, and ethical concerns that limit the complete potential of AI. To address 
these, transparency, trust and global sustainability objectives are crucial. The research 
highlights how it’s important for sustainability to be embedded into the AI strategy to sway 
consumer buying habits and encourage people to behave more eco-consciously. URGENT 
RECOMMENDATION: Companies should practice Ethical AI, invest in Green and educate 
Consumers, while works to enact Transparency, Accountability and Data Privacy 
Legislation. AI-driven personalization: The secret sauce for business growth that consumers 
love, without the waste.
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