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Abstract

Solar energy with unique benefits such as cheapness, no pollution, unlimited and inexhaustible and no
negative impact on the environment has been increasingly considered as an alternative to fossil fuels.
However, despite the favorable geographical location of Iran, less use has been made of this energy. The
present study aims to analyze and prioritize the non-use of solar energy in residential areas of Ardabil with
emphasis on environmental sustainability and taking into account 8 criteria. This research is applied in
terms of purpose and method in terms of descriptive-analytical and survey type. In order to analyze and
prioritize the non-use of solar energy in residential areas of Ardabil, the relevant indicators are weighted
using entropy method and the criteria are ranked using multi-criteria decision making techniques (TOPSIS,
SAV, VICOR) and finally for the group. Finding the final prioritization used the Capland integration
technique. Based on the metrics used in the present study and the results of the implementation of these
techniques, managerial, economic and educational components in the first place and social, legal and
technical components in the last place in terms of effective components in not using energy Solar relative
to other components. According to the respondents, the most important factor in the reluctance of citizens
to use solar energy in Ardabil is related to managerial and economic barriers.

Introduction

Today, energy is one of the basic needs of human life and human dependence on fossil fuels has become
much more than in the past, so that more than 90% of the world's energy consumption is provided by fossil
fuels (Akbari Motlagh and Hejazi, 1390). The rapid growth of global energy consumption, in addition to
creating problems in the field of energy supply, has also had harmful environmental effects (Sakipour et
al., 2011). In other words, on the one hand, industrial societies (developed and developing) and large cities
are facing the problem of environmental pollution, and on the other hand, the raw materials and fuel
required by human societies are being depleted with increasing speed. The harmful effects of high
consumption of fossil fuels have been reflected in water, soil and air, and efforts to reduce the consumption
of these energies have so far failed to find a solution to this problem. Efforts to solve this problem have led
scientists and researchers to think about replacing renewable and clean energy with fossil fuels (Makarieva
& Gorshkov, 2008), because the development and expansion of renewable energy to achieve economic
development goals, Social and environmental contributes to the country and is one of the key factors in
achieving sustainable development in any country. The use of new energy can reduce dependence on fossil
resources, reduce emissions from energy production and consumption, and also reduce greenhouse gas
emissions and consequently maintain the safety and health of humans and the environment (Mousavi et al.,
1395). Meanwhile, one of the free and accessible sources of energy in the world is the sun. Solar energy is
one of the sources of energy supply; Due to the energy crisis and the destructive effects of fossil fuels in
recent years, the use of renewable energy, including solar energy, to reduce and save energy, control energy
supply and demand, and reduce emissions. It has been welcomed by many (Akbari et al., 2016). Using solar
energy to heat water or boilers to heat a building can reduce the cost of hot water for residential homes,
which make up about 70% of the buildings in each city. Reduce by about 60% during the year. Using solar
water heaters and solar heating and cooling systems can save a lot of money throughout the life of the
building, and these systems can also help people effectively conserve natural resources and the
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environment. (Bahrpima, 1389). In this regard, it should be acknowledged that the building is one of the
largest energy consuming sectors in most societies and energy loss in the building sector as other sectors is
very high, among which solar energy is one of the renewable energy and from It is the main component of
sustainable development. Sustainability, as one of the important concepts of planning, has emerged from
the beginning in economics and environmental thinking and has been widely used to evaluate development
(Hirmes et al., 2013). As a distinctive feature of urban planning and design in the third millennium AD,
planning is based on harmony with nature and the principles of sustainable development in all activities
related to urban issues in which the criteria and criteria of sustainable development are observed as much
as possible. Adherence to these principles saves the production and reduction of municipal waste, their
reuse and recycling, energy savings, the priority of public transport patterns, pedestrians and bicycles in
planning, energy utilization Solar will be used in design, wastewater recycling and reduction of various
environmental pollutants (Razeghian et al., 2017: 156). In this way, solar energy can be used as an
opportunity to provide a suitable alternative to fossil fuels and pave the way for sustainable development.
Therefore, the present study has been done with regard to the necessity and high importance of the
environment in the lives of citizens and consequently sustainable environmental development, and
following the analysis and prioritization of non-use of solar energy in residential areas of Ardabil with
emphasis on environmental sustainability Is, in addition; While prioritizing the non-use of solar energy in
residential areas of Ardabil, pave the way to maintain the environmental status by using solar systems as
one of the best sources of energy in buildings that do not have any environmental damage. Therefore, the
main question that arises in this study is, what is the ranking of the components affecting the non-use of
solar energy in residential areas of Ardabil?

Methodology

The present study is applied in terms of purpose and descriptive-analytical in terms of research method. To
do that, first, exploratory studies were conducted in the form of documentary libraries, and then, the main
part of the research was survey, which was done by completing a questionnaire. The statistical population
of the study consists of citizens of Ardabil (529374 people) of which 383 people were estimated as a sample
based on Cochran's formula and the questionnaire was distributed among the population over (15) years.
Since the random sampling method was simple, it was distributed and completed for 383 questionnaires. It
should be noted that the questionnaire was a researcher-made questionnaire. To like the questions, a five-
point Likert scale was used (1 = very low, 2 = low, 3 = medium, 4 = high, 5 = very high). In order to
prioritize the research criteria and pursue the goal of what are the factors affecting the non-use of solar
energy in residential areas of Ardabil? The criteria were prioritized using multi-criteria decision models
(TOPSIS, SAV, Vickor and Kepland). The validity of the content of the questionnaire questions was
confirmed by professors and experts. To calculate the reliability of the questions, first a questionnaire was
administered to a sample of 383 people and then the reliability of the questionnaire was calculated by
Cronbach's alpha method and the overall coefficient 0.830 was obtained which indicates the high level of
reliability of the questionnaire. To analyze the data, SPSS and Excel software were used and after weighting
the studied indicators using Shannon entropy method, the research criteria were used using multi-criteria
decision making techniques (TOPSIS). , Savo, Vikor) were ranked. Finally, in order to reach a final ranking
among the criteria for not using solar energy in residential areas, the Copeland integration model was used.

Conclusion

One of the renewable energies that in addition to being clean and non-polluting the urban environment and
moving towards sustainable urban development, also has an irreplaceable role in providing energy for home
use, including providing energy for heating and cooling buildings and can increase To store more electricity
than fossil fuels is solar energy. Population growth, depletion of energy resources and waste, and pollution
from fossil fuels are factors that daily warn of future human limitations and dangers. Given the existing
limitations, only the use of correct methods of consumption, optimization of energy consumption devices
and the use of new energy can curb the energy crisis. Thus, thermal applications of solar energy in the
building has a special place. To meet this need, it can be provided by the solar system and increases
efficiency. Most solar systems were used only to supply hot water to buildings, but with the development
of low temperature heating systems such as underfloor heating, the use of solar systems to provide part of
the ambient heating was developed. Considering the increasing role of clean and new energies, including
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solar energy in reducing the pressure on fossil fuels and their pollution on the climate and soil, in this study
to prioritize the non-use of solar energy in residential areas of Ardabil with emphasis on sustainability
Environmental was addressed. According to the measures used in the present study, the current situation of
non-use of solar energy in residential areas of Ardabil with The implementation of different models (Topsis,
Savo, Vikoro, Copeland integration model) was prioritized. According to the results of the analysis, it is
observed that the managerial, economic and educational components are ranked first in terms of non-use
of solar energy in residential areas with the highest score, respectively, and the social, legal and technical
components with the lowest score. The order is in the first to third ranks, which are in the last rank compared
to other effective components in not using solar energy in residential areas. The results of this study are not
very comparable with previous studies; Because the way of indexing the main variable of the research, ie
the effective components in not using solar energy in residential areas, is different from the way of doing
this in previous studies, and in conducting this research with limitations such as the lack of similar research
that There was no basis for research work or comparison with their research results. Given the great
potential for the use of solar energy in the city of Ardabil and its contribution to the development of
environmental sustainability in the city, the promotion of education and the use of solar energy in residential
areas is necessary to achieve a sustainable city. Also, having the desired and appropriate potential of
renewable energy in the country, the rational development of these valuable and God-given resources seems
absolutely necessary; Because in this way, we can take steps towards the goals of an environmentally
sustainable city.
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