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Strategic Policy Design for Investment and
Financing in Iran's Petrochemical Sector: A
Game-Theoretic Perspective
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Abstract

This study applies game theory and graph modeling to examine the
investment and financing structure of Iran’s petrochemical industry. The
main goal is to identify stable equilibrium states among key stakeholders—
government, petrochemical holding companies, banks, capital markets,
international investors, and the National Development Fund—and to propose
strategies for enhancing decision-making efficiency and reducing structural
risks. Strategic options were modeled for each actor, and four key
equilibrium states (15, 26, 33, and 34) were identified, where no actor can
unilaterally improve its outcome. The findings suggest that strategic
coalitions, especially among state institutions, financial entities, and the
National Development Fund, can lead to more favorable and stable
outcomes. Moreover, reverse game analysis shows that modifying rules and
designing effective policy incentives can encourage actors to adopt strategies
aligned with national development goals. These insights offer valuable
guidance for policymakers aiming to improve institutional coordination and

promote sustainable investment in the petrochemical sector.
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