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ABSTRACT:

THIS STUDY EXAMINES THE POTENTIAL OF CLEAN ENERGY
TECHNOLOGIES IN ACHIEVING SUSTAINABLE DEVELOPMENT GOALS
(SDGS), PARTICULARLY GOAL 7 (SDG 7), IN IRAN. GIVEN THE
ENVIRONMENTAL CHALLENGES POSED BY CLIMATE CHANGE AND
THE NEED TO REDUCE RELIANCE ON FOSSIL FUELS, IDENTIFYING AND
EVALUATING CLEAN ENERGY TECHNOLOGIES IS ESSENTIAL FOR
ACHIEVING THESE GOALS. THIS RESEARCH UTILIZES MULTI-CRITERIA
DECISION-MAKING (MCDM) METHODOLOGIES TO ANALYZE AND
EVALUATE VARIOUS CLEAN ENERGY TECHNOLOGIES. THE
EVALUATION CRITERIA IN THIS STUDY INCLUDE ENERGY
TRANSITION, GEOGRAPHIC, ECONOMIC, POLITICAL, SOCIAL, AND
ENVIRONMENTAL FACTORS. THESE CRITERIA COMPREHENSIVELY
ANALYZE DIFFERENT ASPECTS OF ENERGY SUSTAINABILITY,
ENABLING THE COMPARISON AND RANKING OF VARIOUS
TECHNOLOGIES. USING MCDM METHODS SUCH AS ANALYTIC
HIERARCHY PROCESS (AHP), TECHNIQUE FOR ORDER PREFERENCE BY
SIMILARITY TO IDEAL SOLUTION (TOPSIS), VIKOR, AND PROMETHEE
II, THE RESULTS REVEAL THAT SOLAR AND WIND ENERGY EMERGE AS
THE TOP CHOICES IN VARIOUS DOMAINS, INCLUDING PRODUCTION
CAPACITY, COST-EFFECTIVENESS, AND SOCIAL ACCEPTANCE. THESE
FINDINGS CAN ASSIST POLICYMAKERS AND DECISION-MAKERS IN
FORMULATING EFFECTIVE STRATEGIES FOR SUSTAINABLE ENERGY
DEVELOPMENT. ADDITIONALLY, THE RESULTS OF THIS STUDY CAN
CONTRIBUTE TO IMPROVING THE ENERGY LANDSCAPE OF THE
COUNTRY AND SUPPORTING THE ACHIEVEMENT OF GLOBAL CLIMATE
GOALS AND SUSTAINABLE DEVELOPMENT OBJECTIVES. ULTIMATELY,
THIS RESEARCH HIGHLIGHTS THE IMPORTANCE OF UTILIZING CLEAN
ENERGY TECHNOLOGIES AND MULTI-CRITERIA APPROACHES IN
ENERGY DECISION-MAKING AND SERVES AS A REFERENCE FOR
FUTURE STUDIES IN THIS FIELD.
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Extended Abstract
Introduction

The increasing reliance on fossil fuels for various activities is one of the primary drivers of intensified
climate change worldwide. In the current scenario, there is a pressing need for immediate actions to
reduce carbon emissions, which can be achieved through a focus on clean energy technologies. Given
global concerns for creating a sustainable world, the Sustainable Development Goals (SDGs) have
been introduced as strategies to institutionalize sustainability in various aspects such as technology,
environment, society, and economy. Among the 17 SDGs, Goal 7 (SDG 7) is recognized as a primary
objective that influences other goals. SDG 7 emphasizes ensuring access to affordable, reliable,
sustainable, and modern energy for all, serving as a foundation for climate action and the Paris
Agreement. The targets set by the United Nations for SDG 7 by 2030 include universal access to
modern energy services, significant increases in the share of renewable energy in the global energy
mix, doubling the global rate of improvement in energy efficiency, enhancing international
cooperation in clean energy infrastructure, and expanding infrastructure for sustainable energy
services in developing countries. Target 7.1 is particularly significant concerning climate goals and
access to clean energy. Target 7.2 is directly related to the penetration of clean energy in the energy
mix, and the penetration of clean energy indirectly impacts Target 7.3, which refers to energy
intensity. Energy intensity is viewed as the ratio of energy consumption to gross domestic product
(GDP). If a country fully reliant on fossil fuels transitions to renewable energy, energy intensity would
decrease due to reconstructed economic growth. This economic growth is mainly achieved through
the creation of new job opportunities, modern energy facilities, and the long-term reduction of costs
arising from environmental degradation.

Research Methodology

In Iran, access to energy, particularly in electricity and clean fuels, has improved. However, the high
share of fossil fuels in the energy mix and electricity generation, alongside supportive policies for
fossil fuel markets and incentives for renewable energy, complicate the achievement of energy
sustainability. Furthermore, the oil and gas sector plays a crucial role in Iran’s economy, significantly
contributing to the country’s development. Carbon dioxide (CO2) emissions per capita and energy
consumption in Iran are key factors. Economic growth in Iran leads to increased CO2 emissions in
both the long and short term, while trade and renewable energy consumption reduce it in the short
term. Findings suggest that decarbonizing the energy sector could lead to an 80% reduction in carbon
emissions. Additionally, high energy imports could hinder progress in achieving emission reduction
targets.
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To analyze the potential of various clean energy technologies in achieving energy sustainability,
several energy sustainability-related factors need to be considered. This topic can be viewed as a
multidimensional puzzle, and its assessment can be conducted using multi-criteria decision-making
(MCDM) methodology. MCDM is a recognized branch of operations research models that supports
complex decision-making problems with conflicting criteria and high uncertainty. In the energy
sector, MCDM methods typically include Analytic Hierarchy Process (AHP), Analytic Network Process
(ANP), and Technique for Order Preference by Similarity to Ideal Solution (TOPSIS). The study
investigates the potential of clean energy technologies in achieving Sustainable Development Goals
(SDGs), particularly Goal 7 (SDG 7) in Iran. Given the environmental challenges and the need to
reduce reliance on fossil fuels, this research employs a structured, multi-criteria methodology to
analyze and evaluate various clean energy technologies. The target population for this research
includes energy experts, academic researchers, and executive managers in relevant government and
non-governmental organizations in Iran. A random sampling method will be utilized to determine
the sample size, selecting a total of 50 experts and specialists representing a diversity of opinions and
experiences in the clean energy sector.

Data collection methods include designing a questionnaire related to the evaluation criteria for clean
energy technologies, conducting semi-structured interviews with selected experts for deeper
insights, and reviewing existing information and data from scientific articles and reputable national
and international reports. Data analysis will employ descriptive analysis to summarize the data and
sample characteristics, multi-criteria decision analysis (MCDM) methods to evaluate and rank clean
energy technologies, and sensitivity analysis to examine the impact of changes in weights and criteria
on final results.

Research Findings

The findings highlight the effectiveness of various clean energy technologies based on their potential
energy sources, production costs, and environmental impacts.

Solar energy stands out with an impressive potential of 71,700 terawatts and an LCOE of $0.049 per
kilowatt-hour, showcasing the highest effectiveness at 14.387 kg CO2 equivalent per dollar.
Furthermore, the analysis reveals that solar energy is the most favored technology, scoring
significantly well in terms of access to clean energy, environmental sustainability, and social
acceptance. Additionally, solar energy benefits from robust policy support, emphasizing its
prominent position as a leading option for sustainable energy development.

Conclusion

The research concludes that clean energy technologies, particularly solar and wind energy, possess
significant potential for not only contributing to energy production but also for reducing greenhouse
gas emissions, thus aiding in achieving climate goals. The multi-criteria decision-making approach
employed in this study provides a comprehensive framework for evaluating various clean energy



technologies based on multiple sustainability criteria. The insights gained from this research can
assist policymakers in formulating robust strategies that align with SDG 7, facilitating a transition
towards sustainable energy systems in Iran. Future research should continue to explore the
integration of different MCDM methods and emphasize the importance of sensitivity analyses to
strengthen the reliability of results, ensuring that the transition to sustainable energy is both effective
and equitable.
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