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Urbanization and rapid population growth in cities have led to the production
of significant amounts of municipal waste and have created numerous
environmental problems. Meanwhile, by using modern technologies, including
waste to energy, in addition to solving environmental problems, it is possible
to produce energy and save on fossil fuel consumption. Biomass resources,
including municipal solid waste, agricultural waste, livestock waste, and
municipal and industrial wastewater, which are considered as renewable
energy sources, have high potential for electricity generation; So as each ton of
municipal solid waste per day, with a calorific value of 6,000 kj/kg while
using incineration technology, has the potential to produce 466 kWh electricity
per day. Likewise, it is expected to generate 280 kWh electricity from
anaerobic digestion of one ton of organic waste per day. Producing this
amount of electricity, in addition to saving on fossil fuels, also reduces
greenhouse emissions such as methane and CO,. Therefore, it seems necessary
to use this potential to produce energy and solve environmental problems
caused by landfilling.

Cite this article: Sadat Hosseini Shekarabi, H.; Razaghi, Sh. & Abdoos, M. (2025). Assessment and Feasibility of Waste-to-
Energy Conversion in Developing Country Metropolises (Case Study: Iran). Urban Development Policy
Making, 2 (1), 49-71. DOI: http//doi.org/10.22034/judpm.2025.512670.1021

© Helia Sadat Hosseini Shekarabi, Shahla Razaghi, Mahmood Abdoos
DOI: http//doi.org/10.22034/judpm.2025.512670.1021

1. Introduction

In 2022, the total energy produced in the world reached 622 EJ, 80% of which was supplied by fossil
fuels, while coal, oil, and gas were the main sources. Meanwhile, the share of bioenergy was only 9%
of the total energy produced. In 2023, electricity generated from renewable sources was 8,931 TWh,
47% of which was supplied by hydropower and 26% by wind.

Bioenergy, as the fourth largest source of renewable electricity, produced 697 TWh (equivalent to
8%) of that. In 2021, energy supply from municipal and industrial waste was 2.7 EJ, 56% of which
was provided using municipal solid waste.

In Iran, the capacity of electricity generation from biomass sources was about 21 MW at the end of
December 2024 with five biomass power plants in operation, including two incinerations, two
anaerobic digestions (sewage), and one landfill.
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2. Literature review

This type of technology generates energy by heating waste in the presence or absence of auxiliary
agents. The main advantage of thermochemical methods is a significant reduction in waste volume and
a faster rate of energy production. Types of thermochemical technologies include: combustion (waste
incineration), gasification, pyrolysis and plasma.

Biochemical and thermochemical technologies have advantages and disadvantages when compared
to each other. The efficiency of energy conversion (energy produced per unit weight of input waste),
the reduction in the amount of landfilled waste and the emission of pollutants are the three main
aspects in the technical comparison of existing methods of energy recovery from waste. The efficiency
of electricity production in each of these methods varies depending on the composition of the input
waste and the technology used.

3. Methodology

The most common waste-to-energy technologies include landfill, anaerobic digestion, waste
incineration, gasification and pyrolysis. Landfill and anaerobic digestion plants are called biochemical
technologies, while the others are thermochemical.

4. Results

Several criteria are involved in selecting the most suitable landfill for a city, some of which are
mentioned below. The task of selecting a site within a specific study radius from the waste generating
center (for example, the city center) is based on the most economical distance of transporting waste
from the city to the landfill, and different sites are identified on the map in accordance with
environmental, social and economic criteria and unsuitable sites are screened. Then, from among the
various options, the one that scores more points than the others is selected as the most suitable site.

In a sanitary-engineered landfill, the following environmental criteria must be observed:

e Waste buried in the landfill should not cause unpleasant odors to spread in the surrounding
environment and air pollution.

e Waste buried should be kept away from animals, insects and vermin that can cause waste to
spread to the surrounding environment and also spread microbial contamination.

e Noise pollution from waste handling machinery and machinery used in the landfill should be
minimal and the landfill should not cause visual pollution.

o Gases produced in the landfill, such as methane and carbon dioxide, should be controlled and
ventilated.

e Leachate produced in the landfill should be controlled, collected and treated so as not to pollute
surface and groundwater.

5. Discussions

Given the human need to eliminate waste, there have been different methods for disposing of waste
and municipal waste from time immemorial, each of which naturally has its advantages and
disadvantages. Among these technologies, in Iran, waste incinerators are used only for the purpose of
waste disposal. In a way, it can be stated that the technology of energy extraction by thermochemical
method is somewhat unknown in Iran, and in most Iranian cities, landfills are used to dispose of waste,
which is not a very suitable method and will have adverse environmental consequences, the most
important of which is water and soil pollution by leachate produced at the landfill.

Given that a high percentage of municipal solid waste produced in Iran is wet (organic), it can be
stated that the necessary conditions for the growth of microorganisms are well provided and the biogas
waste disposal method will be more efficient than other technologies. Because, due to the high
moisture content in wet waste, incineration technology, an additional cost is required to remove
moisture and pre-processing to achieve a uniform heat value for waste incineration. By constructing
and using these waste disposal centers in the country, a portion of electrical energy can be provided for
domestic and industrial uses, which in addition to economic savings for energy production, creates job
opportunities and attracts specialists and workers in this field and strengthens economic infrastructure
in Iran. Considering the state of waste management in the country, it can be concluded that our
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country has not yet addressed waste management methods in principle and needs to develop the
necessary strategy for waste management, such as; avoiding waste production, reducing waste
production, reusing, recycling and recovering materials and energy, etc. This is important by gaining
the satisfaction and participation of stakeholders, increasing public awareness, improving technology,
optimizing methods, and increasing participation in formulating and implementing executive
guidelines and criteria in carrying out waste management activities. It is also certain that by utilizing
the experiences of successful countries in waste management that have successfully overcome waste
issues and problems after years of trial and error, our country can also be successful in this field. In
this article, the importance of managing municipal solid waste with an energy recovery and waste
disposal approach was examined. Given the limited resources of fossil fuels and the environmental
pollution caused by burning these resources, which leads to an increase in greenhouse gases and global
warming, waste management can be considered as one of the important sources of renewable and
clean energy in the future, so that many developed countries look at the issue of waste management
with a sustainable development perspective.

6. Conclusion

The use of waste-to-energy technologies, in addition to solving environmental problems caused by
traditional waste management, also contributes significantly to the diversification of countries' energy
supply portfolios. The expansion of the use of these technologies for energy supply in developed and
some developing countries in recent years and the successful experiences in countries such as China,
Japan and European countries confirm the effectiveness of the mentioned technologies. Although there
are still concerns about the pollution caused by some types of waste-to-energy technologies in
societies, with the maturity of technology and the use of new methods to eliminate the pollution
caused, this concern has been significantly eliminated. There are also challenges in the development of
waste-to-energy power plants, including the supply of drinking water, the supply of power plant feed
under appropriate conditions, and the shortage of skilled labor, which can be solved with the
cooperation of waste authorities and the localization of technologies. In upstream documents, such as
the Seventh Development Plan, the Ministry of Energy is only required to purchase electricity from
waste, so that the purchase price of electricity is an attraction for realizing investment in this area.
However, it seems that the development of a national waste management program by the
Environmental Protection Organization in cooperation with the Ministry of Interior will play a more
key role. In this regard, the conversion of waste into energy, in addition to completing the waste life
cycle and generating electricity, can be considered as a package that requires constructive interactions
between the Renewable Energy Organization, the Municipalities and Rural Organization, and the
Environmental Protection Organization. Considering the existing capacities in Iran and the daily
production of 58 thousand tons of urban and rural waste nationwide, achieving the vision of producing
200 megawatts of electricity from urban solid waste can be achieved with the cooperation and serious
determination of the responsible agencies. In terms of implementing numerous projects and localizing
technology and training specialized personnel, waste management will move away from landfill in the
future and reduce the major environmental problems created.
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