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Abstract
Over the past decade, the use of fossil fuels has presented significant

challenges in the realms of energy and the environment. Issues such as
supply security, resource scarcity, environmental degradation, and
global warming have compelled governments to bolster energy
efficiency strategies aimed at fostering low-carbon economies. In
response, renewable energies have gained substantial traction as viable
alternatives. Recognizing the pivotal role renewable energy plays in
ensuring dependable and sustainable energy for the future underscores
the importance of understanding its primary determinants for effective
energy policy. Consequently, promoting the adoption of renewable
energy sources becomes crucial for achieving environmentally
sustainable economic growth, given the multifaceted benefits they offer
across social, economic, and environmental domains. Renewable
energies contribute holistically to sustainable development,
encompassing environmental preservation, economic prosperity, and
social well-being. Enhancing governmental initiatives, incentives, and
civil society engagement can facilitate a smoother transition towards
low-carbon economies.
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Iran stands out for its favorable conditions for renewable energy
generation, boasting abundant solar and wind resources. Utilizing
renewable energy sources like solar and wind helps diversify energy
streams and diminishes reliance on fossil fuels. Moreover, heightened
awareness of environmental issues stemming from fossil fuel use, such
as air pollution and greenhouse gas emissions, underscores the
imperative to support renewable energy initiatives for environmental
protection. Economic complexity emerges as a significant factor
influencing renewable energy adoption. Through the primary conduit
of technological advancements, economic complexity can bolster the
development and dissemination of renewable energy solutions,
expanding their efficacy across nations. Countries endowed with higher
levels of economic complexity are better positioned to harness
resources and expertise for renewable energy technology development
and adoption, while those with lower complexity may encounter
challenges in this regard. Economic complexity also shapes the
implementation of energy policies and garners support from
policymakers and the public, potentially driving greater utilization of
sustainable energy sources and diminishing reliance on non-renewable
alternatives.

The research aims to probe the impact of economic complexity on
renewable energy consumption in Iran between 2008 and 2018,
employing the autoregressive distributed lag (ARDL) approach. Results
suggest a positive and significant long-term effect of economic
complexity on per capita renewable energy consumption, signifying its
role in expanding renewable energy deployment nationwide.

With increased economic complexity, opportunities arise for bolstering
technological and innovative capacities, facilitating the transition from
fossil fuels to renewable energies. Nations endowed with higher
economic complexity stand poised to lead in renewable energy
technology development and adoption. Additionally, economic
complexity influences policy implementation and public support,
fostering increased utilization of sustainable energy resources and
reduced dependence on non-renewables. Foreign direct investment
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(FDI) also emerges as a significant factor positively impacting per
capita renewable energy consumption. Financial globalization enables
access to resources that strengthen renewable energy technologies,
facilitating the transition from fossil fuels to renewables. By contrast,
domestic investments may lack efficiency, underscoring the role of FDI
in accessing applied sciences and equipment.

Furthermore, GDP per capita growth correlates with increased
renewable energy consumption, as economic expansion fosters
investment in renewable energy industries, reducing reliance on fossil
fuels and mitigating environmental harm. Urbanization rates also
influence renewable energy consumption positively, reflecting
heightened awareness and fostering a culture of sustainable
consumption. Public awareness campaigns play a pivotal role in
encouraging the shift towards renewable energy consumption and
reducing reliance on non-renewables. However, an increase in carbon
dioxide emissions per capita hampers renewable energy consumption,
highlighting the need for political changes to reform public sector
structures, enhance efficiency, and spur productivity. Encouraging
technical skill development, supporting the private sector, and fostering
conducive environments for innovation and knowledge transfer are
vital for promoting economic complexity and diversity, ultimately
driving increased renewable energy consumption.

Keywords: Economic Complexity, Renewable Energy Consumption,
Iran.
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