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ABSTRACT

Smart cities are developed and built as interconnected urban domains where embedded
elements can interact with each other and with the users residing in them. In building
smart cities, Internet of Things has the potential to collect information about the urban
environment, provide new services to citizens, facilitate their daily life and increase the
ability to live in the city. In the current research, with the participation of managers,
officials and academic experts, the key drivers affecting the smart city based on the
Internet of Things have been identified and finally, the scenarios effective on the
formation of the smart city based on the Internet of Things have been compiled. The
research is applied in terms of purpose and descriptive-analytical in terms of research
method. The method of collecting data and information was library, document and
survey (interview). The review of scientific sources identified 26 factors affecting the
smart city based on the Internet of Things, which were categorized into 6 dimensions,
and a total of 25 people, including managers of related organizations and academic
experts, were interviewed. Data analysis was based on prospective research technique;
Including structure analysis, analysis of mutual effects based on Micmac and Scenario
Wizard software. The results showed that there are 8 possible scenarios for the
establishment of a smart city based on the Internet of Things, of which 1 scenario is in a
strong and stable compatibility mode (zero incompatibility) and 7 scenarios are in a weak
compatibility mode. The first scenario, which is a scenario with a positive direction, has
an interaction effect score of 123 and a compatibility value of 2, while the second
scenario, which seems to be unfavorable conditions for the future of the smart city based
on the Internet of Things in Mashhad metropolis, has a total interaction effect score of -
20 and the compatibility value is -1. The third scenario also has a compatibility value of -
1 and with a total interaction effect score of 27, it can be one of the possible scenarios for
the future of the smart city based on the Internet of Things in Mashhad metropolis.
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Extended Abstract

Introduction

With the rapid development and deep application of new concepts and technologies brought about by smart
cities and the Internet of Things (IoT) around the world, all walks of life have gradually moved towards a
modern "smart" society. Smart cities are developed and built as interconnected urban areas where embedded
elements can interact with each other and with the users who reside within them. In building smart cities, the
Internet of Things has the potential to collect information about the urban environment, provide new services to
citizens, facilitate their daily lives, and increase the city's livability. The Internet of Things can help improve
urban management and energy efficiency while reducing costs and ultimately improving the quality of life
through better traffic management, smart parking management, reduced energy consumption, improved
security, resource management, and other measures.

Based on this, the aim of this study is to identify the key drivers and scenarios for the implementation of an
loT-based smart city in Mashhad metropolis using a futures research approach. The research question is: What
are the scenarios for the implementation of an loT-based smart city in Mashhad metropolis? To answer this
question, the key drivers influencing the implementation of an loT-based smart city were identified using the
Micmac software, and then the scenarios required for achieving an loT-based smart city were identified using
the Scenario Wizard software.

Study Area

The spatial domain of this research is the metropolis of Mashhad, located in northeastern Iran. With a
population of 3.1 million according to the 2016 census, it is the second most populous city in Iran and the
capital of Razavi Khorasan Province, covering an area of approximately 343.5 square kilometers. The
Municipality, especially the Information and Communications Technology Organization (FAWA) of Mashhad
Municipality, is at the forefront of the Smart City and Internet of Things (1oT) arena. It strives to make strides
by creating the necessary infrastructure and providing electronic and smart services. In this regard, it has
undertaken significant actions and operations.

Material and Methods

The research method in this study is a combination of descriptive-analytical methods. From the perspective of
the aim, this research is applied, as it seeks to implement an appropriate approach for realizing a smart city
based on the Internet of Things (1oT) in Mashhad, considering the geographical characteristics of the region.
Also, as it uses scenario writing to identify factors influencing the smart city based on 10T and to develop
scenarios for the metropolis, the research method can be considered a combination of quantitative and
qualitative methods. This is a normative analytical study (the opposite of exploratory) that uses qualitative
forecasting methods to solve complex problems. In this study, to achieve the research objectives and achieve a
smart city based on 10T, the researcher needed to collect information from the academic and organizational
community, so the statistical population of this study for evaluating and prioritizing key factors affecting the
smart city based on 10T in Mashhad was 25 experts aware of the research topic at Shahid Beheshti University,
Ferdowsi University of Mashhad, Azad University of Mashhad, Khayyam University of Mashhad,
Municipality, and Fava Organization of Mashhad.

In the present study, firstly, through documentary studies and interviews with experts, using the Delphi method,
the variables affecting the establishment of a smart city based on the Internet of Things were identified and then
the final factors were reviewed by the experts for approval. In the continuation, the set of proposed factors was
provided to the elites to determine the level of importance. In the first stage, 26 statements were chosen. For
this purpose, 25 experts were selected from the mentioned fields. Then, to extract the key drivers affecting the
smart city based on the Internet of Things, the descriptive and inferential results obtained from the expert
questionnaires and the extracted key variables were used and the structural analysis method was used using
MICMAC software. In the next step, to find the scenarios influencing the establishment of a smart city based
on the Internet of Things, the cross-impact balanced analysis method and scenario wizard software were used.

Result and Discussion

Through field studies and library research, the most influential factors affecting the smart city based on the
Internet of Things (1oT) in Mashhad were identified. In this section, based on the descriptive and inferential
results obtained from the expert questionnaire and the MICMAC structural analysis, the drivers were prepared
and presented in 6 dimensions of the smart city based on 1oT. Among these, 7 drivers out of 26 factors will be
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fundamentally used to determine the scenario logic. Then, considering the upstream documents and the
interrelationship and correlation of indicators, the key factors that control the overall system state and other
research indicators were merged into 7 descriptors with the opinion of experts. The results showed that there
are 8 possible scenarios for the establishment of a smart city based on 10T, of which 1 scenario is in a strong
and stable compatibility state (zero incompatibility) and 7 scenarios are in a weak compatibility state. The first
scenario, which is a positive scenario, has a cross-impact score of 123 and a compatibility value of 2, while the
second scenario, which seems to be an unfavorable condition for the future of the smart city based on IoT in
Mashhad, has a total cross-impact score of 20- and a compatibility value of 1-. The third scenario also has a
compatibility value of 1- and with a total cross-impact score of 27, it can be one of the probable scenarios for
the future of the smart city based on loT in Mashhad metropolitan.

Conclusion

In general, in a smart city, the Internet of Things (10T) and intelligent systems are used in an integrated manner
to improve communication and information between the city, citizens, and the government, and to increase the
efficiency and effectiveness of urban systems. This leads to coordination between systems, citizen
participation, intelligent resource management, smart transportation, and intelligent security. If the key drivers
and related scenarios are considered in the implementation of a smart city based on IoT, it can have a
significant impact on improving the quality of life for citizens. In this regard, elements such as municipalities,
the public sector, officials, and investors have a special role to play. Also, considering the experiences and
actions of other successful cities in this field, along with extensive advertising and the prevalence of intelligent
thinking among residents, can pave the way for the formation of a smart city based on 10T in the 2033 horizon.
It is worth mentioning that paying attention to increasing the possibilities and services of intelligent welfare,
organizing intelligent urban transportation, paying attention to intelligent public safety, paying attention to
intelligent education and treatment, and intelligent economy, along with active participation between the
municipality and citizens, will play a special role in achieving the relevant goals.

Key words: Smart City, Internet of Things, Scenario Writing, Mashhad Metropolis.
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