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Abstract

The unprecedented increase in energy demand due to population growth and
developmental needs has intensified the necessity for constructing new power plants
to meet this demand. This study aims to examine the environmental impacts of
renewable and non-renewable power plants from the perspective of greenhouse gas
emissions. The RETScreen software has been employed to calculate emission
factors, and a cost-benefit analysis approach has been used to evaluate
environmental impacts. Estimates reveal that renewable power plants such as wind
and solar plants have zero emissions, whereas non-renewable power plants emit
significant amounts of carbon dioxide.

This study calculates the emission factors of power plants per megawatt-hour of
electricity generation. According to the data, coal-fired power plants have the
highest emission factor, equivalent to 1.0734 tons of carbon dioxide per megawatt-
hour, whereas this factor is zero for renewable energy-based power plants.
Furthermore, an analysis of environmental costs indicates that non-renewable power
plants incur substantial costs. For instance, the annual environmental cost of
operating a coal-fired power plant is estimated at 1,509 billion IRR.

This research provides guidance to energy policymakers, emphasizing that
selecting renewable technologies not only helps reduce greenhouse gas emissions
but also eliminates environmental costs. Adopting supportive policies for the
utilization of clean energy can pave the way for a sustainable future in energy
production while minimizing the adverse environmental impacts of non-renewable
power plants.

Methods and Material

This research employs a cost-benefit analysis method to examine the environmental
impacts of renewable and non-renewable power plants. This systematic approach
evaluates the environmental benefits and costs associated with each power plant
over its operational lifetime. The analyses include calculating carbon dioxide
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emissions, emission factors, and the economic value of emissions over a specified
time period. In this method, a discount rate is applied to adjust future cash flows,
enabling the calculation of the net present value of emissions and environmental
costs.

The cost-benefit analysis in this study estimates the environmental costs
resulting from greenhouse gas emissions. The value of each ton of carbon dioxide
emitted was calculated based on a 3% discount rate, as provided by the United
States Environmental Protection Agency (EPA). For the year 2023, the announced
rate was set at $44.6 per ton of carbon dioxide, adjusted using an exchange rate of
406,400 IRR. Furthermore, for localizing the discount rate in Iran, calculations from
Abdoli (2009) were utilized, estimating a time preference rate of 7.2%. These rates
were employed in the discounting analyses to provide a realistic picture of the
environmental costs and benefits throughout the operational period.

Results and Discussion

The findings of this research indicate that renewable power plants are an optimal
choice for reducing environmental impacts and achieving sustainable development.
These plants, with zero emission factors, not only reduce greenhouse gas emissions
but also eliminate environmental costs. For example, wind and solar power plants
produce no carbon dioxide emissions per megawatt-hour of electricity generation,
whereas coal-fired power plants create the highest pollution and costs.

Cost-benefit analysis reveals that coal-fired power plants emit 83,313 tons of
carbon dioxide annually during operation, incurring an environmental cost of 1,509
billion IRR. In contrast, opting for renewable power plants can prevent such costs
and contribute to the decarbonization of the energy sector.

This study highlights the importance of supporting renewable technologies due
to their environmental and economic benefits. Governments and energy companies
can facilitate the transition to green energy by investing in this sector and
implementing incentive policies. These measures can improve the quality of life and
mitigate the impacts of climate change.
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