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Abstract 
Managing investments in renewable energy (RE) in developing countries is essential for 
reducing environmental pollution, meeting the growing energy demand, and avoiding the risk 
of stranded assets. Establishing Public-Private Partnerships (PPPs) is necessary to address 
budgetary and technical issues in developing countries. PPPs recover investments through long-
term operations. Risks from external political, social, and economic environments during both 
the construction and operational phases of PPP projects affect the stability of investment 
recovery. Although various support systems are in place to mitigate investment risks for 
investors, these systems can pose risks to the public sector. Therefore, this study identifies 
common risks, including construction and operational risks, as well as political, financial, and 
social risks, for sustainable renewable energy PPP operations. Interpretive Structural Modeling 
(ISM) and MICMAC (Matrix Impact Cross-Reference Multiplication Applied to a 
Classification) analyses were conducted to understand the interrelationships among these risks. 
The ISM and MICMAC analysis results showed that construction phase risks have high 
dependence power and driving power. In contrast, operational phase risks exhibit low driving 
power but high dependence power. This indicates that managing construction phase risks is 
effective for the sustainable operation of renewable energy PPPs. Based on the analyzed ISM 
and MICMAC results, preventive measures for sustainable operations of renewable energy 
PPPs were proposed. 
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