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Abstract

The agricultural, food, and related industries account for a substantial share of global water and
energy consumption, waste generation, and greenhouse gas emissions, making productivity
improvement a key sustainability priority. This study focuses on the food industry as a critical
managerial decision-making node within agri-food systems and proposes a six-layer data-driven
Decision Support System (DSS) based on big data and artificial intelligence. Using a narrative
review and conceptual development approach, the study draws on scientific literature and
international reports to develop a framework for analyzing, predicting, and optimizing resource
consumption, reducing waste, and mitigating greenhouse gas emissions. The proposed model
also facilitates the alignment of managerial decisions with productivity objectives and
Environmental, Social, and Governance (ESG) requirements. The findings suggest that data-
driven DSS frameworks can significantly enhance resource efficiency, improve environmental
performance, and support sustainable decision-making and policy development in food
industries.

Keywords: Agri-food systems, Food industry, Productivity, Decision Support System, Big Data,
Artificial Intelligence, ESG
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