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ABSTRACT

The complexity of the industrial structure, alongside natural resource abundance, acts as a
driving force for economic development through diversification and specialization, playing
a key role in energy consumption. This study investigates, in addition to the asymmetric
effects of natural resource abundance, the impact of economic complexity, economic growth,
trade openness, and oil prices on energy consumption in Iran over the period 1991-2022,
using the Quantile Autoregressive Distributed Lag (QARDL) approach. Short-run estimates
indicate that natural resource abundance exerts a significant positive effect on energy
consumption in the lower (3rd and 4th) and upper (7th and 9th) quantiles, with the effect
being stronger at higher energy consumption levels. In the long run, this effect is only
significant in the lower quantiles (1st and 3rd), suggesting greater dependence of low-energy-
consuming industrial units on natural resources. Economic growth has a positive and
significant impact on energy consumption across most quantiles, while trade openness
generally increases energy use. The economic complexity index exhibits a significant
positive effect on energy consumption in both the short and long run, potentially reflecting
the early stages of industrial development. In contrast, oil prices show no significant impact
across any time horizon. Based on these findings, energy policy should focus on targeted
management of natural resources across consumption levels, the development of energy-
efficient technologies in high-intensity industries, reforming the prices of energy carriers,
and directing foreign trade toward the transfer of energy-efficient technologies.
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