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Received: 25 Apr. 2026 | The rapid growth of e-commerce has improved logistics efficiency,
Revised: 02 July. 2026 | inventory management, order processing, and operational
Accepted: 02 July. 2026 | Productivity, while also intensifying environmental challenges,

including energy consumption, carbon dioxide emissions, and waste

generation. In this context, Industry 5.0 technologies, particularly
L8, Q5, Q56 artificial intelligence (Al) and the Internet of Things (loT), offer

opportunities to improve environmental sustainability through
more efficient processes and informed decision-making. This study
E commerce, Industry examines the effects of Al and loT adoption on the environmental
5.0, Environmental sustainability of e-commerce in Iran. An exploratory sequential

mixed-methods design was employed. In the qualitative phase,
relevant concepts were identified through a systematic review of
theoretical and empirical literature. Expert interviews were then
analyzed using content analysis and open, axial, and selective coding

Sustainability,
Sustainable E commerce,
Artificial Intelligence (Al),

Internet of Things (IoT). | {5 identify the key dimensions, components, and relationships
Data Availability underlying.the proposed model. In thg quantitative phase, a

questionnaire was developed and administered to 56 experts to
The data used or assess and validate the relationships among the identified variables.
generated in this The collected data were analyzed using structural equation modeling

research are presented | with SmartPLS software. The findings indicate that the adoption of
in the text of the article. | Al and loT technologies has a positive and statistically significant
effect on the environmental sustainability of e-commerce in Iran.
Furthermore, the effective application of these technologies can
The authors of this paper | contribute to environmental sustainability by reducing resource
declared no conflict of consumption, optimizing transportation and logistics, improving
operational efficiency, and minimizing waste generation. These
findings highlight the importance of promoting Al and loT adoption,
supported by appropriate technological infrastructure and enabling
policies, to improve the environmental performance of Iran’s
e-commerce sector and advance its sustainability objectives.
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1. Electronic commerce (E-Commerce)
2. Digital Economy

3. Sustainablility

4. Artificial Intellligenc (AI)

5. Internet of Things (IoT)
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2. Industry 5.0
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1. Partial least squares
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1. Radio Frequency Identification (RFID)
2. Global Positioning System (GPS)
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1. Environmental, social, and corporate governance (ESG)
2. Triple bottom line (TBL)
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1. Composite Reliability
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1. Average Variance Extracted (AVE)
2. Fournier & Laker
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