
The Role of AI Technology in Biogas Production 

to Fulfill SDG Goals: Systematic Review
Mariam I. ADEOBA1*, Thanyani PANDELANI2, Harry NGWANGWA3, Tracy MASEBE4

1,2,3,4Unisa Biomedical Engineering Research Group, Department of Mechanical, 

Bioresources and Biomedical Engineering, School of Engineering, College of Science 

Engineering and Technology, University of South Africa, Science Campus, Florida, 1710.

Introduction

Biogas is an environmentally friendly natural gas produced by anaerobic digestion of 

organic materials [Atelge et al. 2022]. It comprises trace amounts of carbon dioxide, 

methane, and other gases. Biogas production plays a vital role in the transition toward clean 

and sustainable energy. However, traditional methods often face limitations in efficiency, 

monitoring, and scalability. This study presents a systematic review of how Artificial 

Intelligence (AI) is transforming biogas systems by enhancing process control, optimizing 

feedstock utilization, and supporting data-driven decision-making. By aligning with the 

Sustainable Development Goals (SDGs), AI-integrated biogas technologies offer a 

promising pathway toward energy security, waste reduction, and climate resilience.

Methodology

AI technologies significantly optimize biogas production processes and are key enablers in achieving Sustainable 

Development Goals (SDGs) through improved efficiency, resource management, and environmental sustainability.

Results/Discussion

Conclusion
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The Preferred Reporting Items for Systematic Literature Review (SLR) and Meta Analysis, 

PRISMA, opined by [12] (2009), was used for this study. 

The review emphasizes AI's capacity to enhance biogas production, 

refine process monitoring, and advance sustainable waste 

management, thereby aiding the United Nations Sustainable 

Development Goals through the reduction of greenhouse gas 

emissions.
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The systematic findings from 73 articles 

establish the role of AI in identifying 

feedstock availability and quality, predicting 

biogas production, and monitoring biogas 

production processes to answer research 

questions related to SDG fulfillment, 

informed decision-making, and anomaly 

detection.
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