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Modeling Energy and CO: Emission Scenarios in Isfahan Province Using
LEAP: Evaluating Clean Energy Policy for the Period 2021-2040

Doi:10.82383/jdep.2025.1227750

Marjan Badri!, mohamadreza Tabesh?*, Homan Bahmanpour 3, Ali M ohammadi*, Farham aminsharei 3

Abstract

The growing energy demand and rising CO- emissions in Isfahan Province over recent decades highlight the need to
analyze energy consumption trends and evaluate the impacts of clean-energy policies. The main problem addressed
in this study is assessing changes in final energy demand and carbon emissions under the Business-as-Usual scenario
and comparing them with the implementation of clean-energy policies through 2040. The study aims to model energy
consumption, analyze the fuel-mix structure, estimate the potential for CO. mitigation, and evaluate the sensitivity of
results to key assumptions. The dataset includes sectoral final energy consumption, fuel-type energy use,
environmental and energy indicators, and demographic and economic trends from 2021 to 2040. The methodology is
based on scenario modeling using the LEAP system combined with Tornado sensitivity analysis. Results show that
implementing clean-energy policies can reduce CO: emissions by up to 14.3% in 2040, with the industrial sector
exerting the greatest influence on emission changes. Industrial energy intensity and power-plant efficiency are
identified as the most critical drivers. The findings suggest that expanding renewable energy, improving industrial
energy efficiency, and reforming energy consumption patterns are essential strategies for sustainable energy
management and emissions reduction in Isfahan Province.

Keywords: Clean energy, LEAP model, CO: emissions, energy scenarios, energy efficiency
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