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ABSTRACT

Objective: Although artificial intelligence (Al) has a higher carbon footprint, its sustainability applications
— like optimizing supply chains, managing energy consumption and enabling energy storage — can
significantly reduce overall emissions. The key question is whether AI’s sustainability benefits outweigh
its own energy demands. A significant part of integrating renewable energy into the grid depends on AI’s
ability to optimize energy storage and facilitate energy transitions, ensuring we can decarbonize faster.
Moreover, Al is increasingly optimizing its own energy consumption. Advances in data centre energy
efficiency and cloud service optimization are helping mitigate AI’s carbon footprint. As industries rely
more on Al to process large datasets and automate decisions, improving the efficiency of these systems will
be crucial for balancing the equation. Given the widespread impact of Al technology in improving
efficiency, increasing innovation, and enhancing decision-making quality in companies, this technology
can play a significant role in promoting social sustainability. Artificial intelligence capabilities change work
activities, data flows, and organizational processes. Sustainable Al means how to develop Al to adapt to
sustainable environmental resources and pay attention to future generations. The present study aims to
identify and examine the factors influencing the acceptance of artificial intelligence and its impact on social
sustainability in knowledge-based companies in Isfahan province. It seeks to elucidate the causal-
hierarchical relationship among the identified influential factors and assess the importance of the
relationships among these factors.

Method: This research is applied in nature and descriptive-survey in terms of data collection, employing
an exploratory mixed-methods approach. The exploratory mixed-methods approach utilized in this study is
conducted in two phases: qualitative and quantitative. In the qualitative phase, a systematic review method
was employed to gather credible scientific articles, both domestic and international, to identify and analyze
the factors and indicators related to the acceptance of artificial intelligence and social sustainability.
Additionally, content analysis was used to identify concepts and patterns in the literature, extracting,
coding, and categorizing the relevant indicators. The resulting indicators were assessed through a
researcher-made questionnaire by senior managers and experts active in the field of information and
communication technology in knowledge-based companies in Isfahan province. For data analysis and to
measure and prioritize the factors in the quantitative phase, the Equation Structural Modeling (ESM)
method was used with Smart PLS software, and the influential indicators in the acceptance of artificial
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intelligence regarding social sustainability were classified, with a power-influence dependency chart
created for them.

Results: The research findings indicate that the component “performance expectancy,” identified as a
highly influential but low-dependence indicator, is the most critical factor in Al adoption for social
sustainability. This component directly affects trust in Al systems, such that if systems meet performance
expectations, trust in this technology increases, facilitating its acceptance. On the other hand, indicators
such as "working conditions," "privacy and security," "skill development,” "social influence," "effort
expectancy,” and "facilitating conditions™ were classified as linkage factors with high influence and
dependence. While these factors are influenced, they play a key role in Al adoption and driving significant
changes in social sustainability. Additionally, the components "work safety" and "trust" were categorized
as independent variables, showing significant effects on other indicators while being minimally affected
themselves. In other words, trust in Al systems can lead to improvements in indicators such as skill
development, work conditions, and safety. Conversely, the "work environment™ component was identified
as a dependent variable, as it has high dependence but low influence and is primarily affected by changes
in other factors.

Conclusion: Given the extensive impact of artificial intelligence technology, the acceptance and
implementation of this technology in knowledge-based companies can play a key role in enhancing social
sustainability. The use of machine learning can also be effective in managing the resources used. In the
supply chain, using expert systems, it is possible to improve relationships with other suppliers and
stakeholders, which is effective in managing time and reducing waste. Al technology can be a solution to
change the production process and reduce the destructive effects of industry on the environment.
Technologies like advanced analytics and Al applications enable tracking and reporting of sustainability
metrics more accurately and transparently, which is essential for upholding investor confidence and
complying with legal requirements. Some tools can also help identify and manage sustainable investment
opportunities, aligning financial strategies with long-term sustainability goals. Managers of manufacturing
companies can use the capabilities of machine learning, intelligence and neural networks to manage
resources and optimize product production. Integrating sustainability with digital strategy involves more
than upgrading technology, though. It requires an agile business model that can pivot as regulations and
market conditions change, especially in light of growing climate concerns.
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