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ARTICLE INFO ABSTRACT

Over time, the role of energy in economic development, social welfare, and
environmental sustainability has significantly increased. Rising energy consumption
and the limitations of non-renewable resources have presented societies with
unprecedented challenges, requiring innovative strategies and efficient policies for
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seasons have not only impacted the country’s economy and energy market but also led
to social criticism. The primary objective of this study is to provide solutions to
improve energy policies, with a focus on the gas crisis and the involvement of
stakeholders. This research employs a critical (emancipatory) approach called Critical
Systems Heuristics (CSH). The results obtained from the case study of the gas
company indicate significant gaps between the current state and the ideal state of the
system. The current worldview primarily focuses on the maximal development of fossil
energies, while the ideal worldview emphasizes the provision of clean and sustainable
energy, the use of modern technologies, and multidisciplinary expertise, such as
artificial intelligence, data mining, and strategic management.
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Introduction

The increasing global focus on sustainable development, energy transitions, and participatory
governance has led to significant research on optimizing supply chains, renewable energy integration,
and societal transformation toward Society 5.0. This study synthesizes findings from multiple
scholarly articles addressing Iran's energy crisis, waste management, hydrogen supply chains, and the
role of participatory approaches in renewable energy planning. The research highlights the intersection
of industrial innovation, policy-making and stakeholder engagement in achieving sustainability goals,
particularly in emerging economies facing energy diversification challenges.
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Methodology

A systematic review of peer-reviewed literature was conducted, analyzing case studies and theoretical
frameworks from Iran, Mexico, and Europe. Key methodologies included multi-criteria decision
analysis (MCDA), critical systems heuristics (CSH), and best-worst method (BWM) for evaluating
sustainable supply chains, energy policies, and participatory planning models. Empirical data from
energy transition projects, waste-to-energy initiatives, and hydrogen production were examined to
assess technological, economic and social dimensions. The study also incorporated stakeholder
perpectives to evaluate contradictions in policy implementation and corporate social responsibility
(CRS) strategies.

Results

The findings reveal that Iran faces significant challenges in transitioning from fossil fuels to
renewables due to policy gaps and infrastructural limitations. However, localized solutions, such as
blue hydrogen production and waste-to-energy models, demonstrate potential for sustainable energy
diversification. Participatory energy planning enhances community engagement but requires
institutional support to avoid tokenism. In supply chain management, the integration of ESG
(environmental, social, governance) criteria improves resilience, as seen in Mexico's waste disposal
optimization. Society 5.0 frameworks further emphasize human-centric technological adoption, though
disparities persist in stakeholder alignment. Case studies on ride-hailing systems and agrivoltaics
illustrate how digitalization and circular economy principles can mitigate crises like COVID-19 and
water scarcity.

Conclusion

This study underscores the necessity of holistic, adaptive strategies for energy transitions and
sustainable supply chains. Iran’s energy sector must prioritize policy coherence, technological
innovation, and stakeholder collaboration to overcome dependency on fossil fuels. Participatory
models, when effectively institutionalized, can bridge gaps between policymakers and communities,
fostering equitable energy democracy. The integration of Industry 5.0 and Society 5.0 principles offers
a pathway to balancing economic growth with environmental and social sustainability. Future research
should explore scalable frameworks for Global South contexts, emphasizing decentralized renewable
systems and cross-sectoral synergies.
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1. Dematel Based ANP (DANP)

2. Multi Criteria Decision Making (MCDM)
3. Data Envelopment Analysis (DEA)

4. Social Network Analysis (SNA)
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1. Total Systems Interventions (TSI)
2. Environmental, Social, and Governance
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