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In the current global scenario, the emergence of digital commerce has changed the path of 

economic growth, making e-commerce an important driver of growth. Over the past decade, 

this expansion has been driven by increasing internet speeds, the proliferation of mobile 

technology, and the smooth conduct of digital transactions (Brynjolfsson & McAfee, 2014). 

Artificial Intelligence (AI) is now the primary engine of this revolution, capable of performing 

tasks beyond the capabilities of traditional machines. 

 

Key Technological Drivers 

AI reshapes business models by revamping internal operations and consumer interactions. 

Machine Learning (ML): Enables platforms to analyze massive amounts of data regarding 

customer behavior to extract patterns for demand forecasting, price setting, and fraud detection 

(Shrestha et al., 2019). 

Recommender Systems: Use collaborative or hybrid filtering to customize the consumer 

experience, boosting engagement and loyalty (Huang & Rust, 2021; Ricci et al., 2011). 

Predictive Analytics: Mixes statistical modeling and real-time data to forecast future market 

behaviors, helping to minimize overproduction and waste (Wamba et al., 2017). 

Generative AI: Opens new ways of automation in content creation and marketing on a large 

scale. 

 

Operational and Environmental Gains 

AI-driven automation allows for real-time supply chain management and robotic efficiency 

(Shrestha et al., 2019). Advanced energy optimization techniques using deep reinforcement 

learning have been shown to significantly improve energy efficiency and reduce carbon 

emission intensity (Li, 2025). Furthermore, AI-powered demand forecasting helps improve 

environmental sustainability by minimizing overproduction and stockouts (Dong et al., 2025). 

 

There is a basic dichotomy between innovation and sustainability. While AI promotes resource 

optimization and waste reduction, it may also encourage overuse and increase the ecological 

footprint of e-commerce. 

 

Environmental Impacts and Concerns 
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Energy Intensity: Artificial intelligence, particularly machine learning and generative AI, is 

energy-intensive, causing strain on the environment (Strubell et al., 2019). 

Infrastructure Strain: The expansion of the e-commerce model increases the demand for 

warehouses, increasing the strain on the environment (Belkhir & Elmeligi, 2018; Mangiaracina 

et al., 2015). 

The Rebound Effect: Paradoxically, efficiency gains can lead to an overall increase in resource 

consumption, as lower operating costs and personalized services drive higher demand (Herring, 

2006). 

Consumption Acceleration: Digital platforms use frictionless transactions and algorithmic 

nudges to make consumers buy more frequently. 

 

Structural and Systemic Incentives 

The paper notes that platform capitalism creates systemic incentives for growth that prioritize 

revenue generation over environmental responsibility (Srnicek, 2017; Wamba et al., 2017). 

Consequently, the success of AI in meeting environmental goals depends on whether ecological 

indicators are part of the algorithmic goals. ESG frameworks have emerged as critical tools for 

guiding corporate governance in a digital economy increasingly scrutinized for environmental 

impacts (Friede et al., 2015). 

 

The rapid integration of AI into e-commerce has created an urgent need for robust policy 

interventions. Currently, only a handful of research studies offer insights on integrating AI-

based e-commerce with sustainability (Bocken et al., 2014; Zuboff, 2024). 

 

Proposed Policy Interventions 

To align AI-driven innovation with ecological outcomes, the study suggests: 

Green AI Standards: Implementing standards to reduce energy consumption throughout the AI 

model lifecycle, from training to deployment (Strubell et al., 2019). Algorithmic Transparency: 

Ensuring AI-driven decisions are understandable and auditable, enabling regulators to assess 

environmental and ethical impacts (Rahwan, 2018). Carbon Reporting: Establishing 

mechanisms for digital platforms to quantify emissions related to data processing and logistics 

(Belkhir & Elmeligi, 2018). Sustainable Recommendation Regulations: Incentivizing 

platforms to prioritize environmentally-conscious product suggestions and discourage 

overconsumption. 

Infrastructure Incentives: Providing tax credits for green data centers and grants for sustainable 

AI research. 

 

Conclusion and Future Directions 
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AI in e-commerce represents both a significant opportunity and a potential threat. Unchecked 

innovation can undermine sustainability objectives. Future research directions include 

developing measurement models for AI’s carbon impact (Strubell et al., 2019) and designing 

sustainable recommender systems that incorporate environmental criteria (Huang & Rust, 

2021). Effective regulatory alignment, guided by multi-layered policy frameworks, is essential 

to ensure technological advancement contributes positively to ecological outcomes. 
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