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 The physical development of urban communities and cities, as well as  
the advancement of communication and information world, increased the need 
for advanced technologies. Nowadays, many urban planners and managers, 

especially the mangers of the intelligent transportation system and smart 
government, are concerned with the transformation of physical cities to 
electronic cities and finally build smart cities in the real world. Making 
electronic cities smart requires the full participation of urban management 
organizations in different sectors. This study aimed to investigate the key 
factors in transforming Birjand city into a smarter city by focusing on two 
components of the intelligent transport system and smart government. In smart 
government, a structure is recommended that is appropriate for launching and 
preparing the policies and regulations that need to be covered by different 

dimensions. And it also intends to introduce the principles and dimensions of 
the intelligent transportation system and explore the potentials and strategic 
planning opportunities in Birjand city using a descriptive-analytical method. 
The data were collected by the library - documentary method. Furthermore, 
the study was conducted as field-survey research (interviews and 
questionnaires). In continuation, the strengths and weaknesses, opportunities 
and threats (SWOT) of the intelligent transportation system were determined 
and analyzed using the SWOT strategic planning model. Finally, appropriate 

strategies were presented. 
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1. INTRODUCTION  

Iran is blessed with a variety of astonishing urban design, among which are smart urbanism and  

cities [1]. Birjand was the first city of Iran that had the water supply organization. And later on it became a 

charity organization and it named Ablole Water Pipeline organization, that it became the first water supply 

charity organization in Iran. This is known to be the second city in Iran, which was acquired in 1302 and before 
Tehran from urban water plumbing.  The “akbariyeh Garden,” one of the historic buildings of this city that 

were registered at the UNESCO World Herald's 23rd UNESCO World Heritage Summit in 2011 [2]. 

Shokatiyeh School in this city became the third school of modern education, training, next to Darolfonon in 

Tehran and Rashdieh in Tabriz. The second largest airport in the country after the gleh Moghimi and Bushehr 

was built in 1312 due to the political and strategic position in Birjand. Until the Second World War, Russian 

and British consulates were operating in Birjand [2, 3]. 

At 1997, World Forum on Smart Communities, it was estimated that some 50,000 cities and town 

around the world would embrace “smart” initiatives by the year 2000 [4]. By 2050, the United Nations estimate 
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53% (fifty-three percent) of the population will live in urban [5]. Smart cities represent a conceptual urban 

development model on the basis of the utilization of human, collective, and technological capital for  

the development of urban agglomerations [6] Recently, the concept of Smart City has emerged as a way to 

“exploit the information and communication technologies (ICT) in making better use of the public resources, 

increase the quality of services offered to the citizens and, in turn, the quality of life in urban areas, while 

reducing the operational costs of the public administrations” [6].  Globally, cities are already implementing 

smart initiatives in providing better services for citizens, businesses, employees, and governments [7].   

The American car culture began to form during the early 20th century. The first three-colored traffic signal 
was deployed in 1914, and the first parking meter was installed in 1935. The 1950s brought research into ramp 

management techniques as a potential solution to highway safety concerns. The first North American traffic 

management centers (TMCs) were deployed in the late 1960s. The global positioning system (GPS) consists 

of a network of satellites that transmit signals to GPS receivers. During the 1980s, major changes appeared to 

be on the horizon. During the 1980s, in the midst of these concerns, technology became cheaper and smarter 

and technologies supporting improved traffic management emerged [8]. 

In recent years, the rapid growth of population and urbanization, as well as the increase in the number 

of vehicles, caused many problems, including pollution, heavy traffic, and accidents in the transport sector. 

Due to the geographical location of Birjand and its distance from other large cities such as Mashhad and 

Zahedan, and also due to its conversion to the capital of the province, the need to transform the urban structure 

from traditional to Modern and smart state is felt more and more. Challenges associated with e-government 

and must provide different levels of communication and dynamic environment full of tools and applications 
interact [9, 10]. With the emergence of new sources of information, technologies like big data, open data, social 

networks, blogs, mobile government, cloud computing, and other cases, the service has drastically changed. 

Actions such as smart cards of interurban bus fleets, speed control cameras and violations, public 

electronic communication systems with urban managers far too few have been done in Birjand city. However, 

these actions don’t meet the needs of citizens due to the scope of intelligence-related areas [11-13]. Khiabani 

et al. have conducted many research on Design and implementation of an optimal switching controller which 

could come in handy in designing smart cities [14-16]. Azarang et al. have studied on a new fractional-order 

chaotic system and its synchronization via Lyapunov and improved Laplacian-based method [17-19] 

Ambient Street Lighting project was developed by Mohamed [20], using embedded-based Arduino 

microcontroller for lighting management based on the circumstances surrounding of the road. A threshold 

value is set based on a reading of the actual situation in order to test the functionality of the prototype.  
The Ambient Street Lighting prototype have reacted with success towards surrounding brightness/darkness 

and number of cars passing by on the street. Many scientists have studied their cities [21, 22] and smart  

homes [23] on the subject of whether or not they are smart, which part corresponds to the conventional 

indicators of smart place, what factors hinder the further development in this direction and which steps should 

be taken. A real-time system is an attractive topic for both academic and industrial sections. Therefore, a wide 

variety of systems have been researched and created for different aspects of life like automated construction 

progress [24], intenet of things (IOT) system [25-27], Human-Robot Teaming [28-30], simulation [31], and  

so on. This study aimed to identify the requirements and needs of smart government and intelligent transport 

system (ITS) in Birjand city and design a suitable structure for it. Also, the study intends to analyze the policies 

and regulations related to the development of e-government and intelligent transport systems (ITS) since they 

include the six suggested dimensions i.e. Smart economy, smart citizen, smart government [32, 33], smart 
transportation, smart environment, and smart living. One of the newest and most effective traffic management 

solutions resulted from information technology is public transport development along with the use of intelligent 

transport systems.  

Therefore, some of the reasons for making Birjand into a smart city can be referred to as  

the following: 

a) Its extent and relation to shipping and transit costs 

b) Sustainable development due to inefficient transport and dispersed city leading to increased fuel and 

violation of sustainable development patterns 

c) Increased staggering costs for energy carriers (gas, water, and electricity) 

d) The heavy cost of providing urban infrastructures and the development of information technology 

Here, we try to have a thorough look at the goals of various generations of e-government:  

a) The first generation: computerization of government and the improvement of computer-assisted efficiency 
b) The second generation: the transition to an integrated and citizen-based government. Here, the goal is 

government open ness to people and innovation in sovereignty.  

The third-generation: it is based on ICT and is introduced as the emerging model. The government seeks to 

innovate in the policy process and increase efficiency and effectiveness. The important elements of this 

generation are data, information, and knowledge. 
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2. RESEARCH METHOD 

In this study, the descriptive-analytic method was used to achieve research goals. The data were 

collected by the library-documentary method and the study was conducted as field-survey research. Firstly, 

interviews were conducted with related people in urban transport and smart government. In the next step,  

the experts, as well as Ph.D. And Master’s students, were consulted in preparing a questionnaire with the help 

of experts. Then, the collected data were analyzed by SWOT's strategic planning model and the strengths, 

weaknesses, opportunities, and threats of sustainable transport development and smart government in Birjand 

city were specified. For more information, the analysis steps and SWOT's strategic model used in this study 

are as the following. 

 

2.1.   SWOT analysis 

The SWOT analysis was first introduced by two Graduates from the Harvard Business School named 

George Albert Smith and Roland Christensen during the early 1950s [34]. Then this analysis gained more and 

more achievements and became known as a useful management tool. However, the most visible success of this 

analysis was when Jack Welch (chairman and CEO of General Electric) used this analysis in the 1980s to 

investigate GE's strategies and increase the productivity of his organization. SWOT is an acronym for strengths, 

weaknesses, opportunities, and threats. The first step in strategic planning process is to determine the goals and 

missions of the organization. Then, the appropriate strategies can be designed for the organization by using 

SWOT analysis, which is one of the tools for the strategic development. This analysis not only makes possible 

to analyze internal and external environments but also chose to make strategic decisions that balance  

the strength of the organization with environmental opportunities. 
 

2.2.   Quantitative SWOT analysis 

The quantitative SWOT analysis provides more detailed data for SWOT analysis. This method 

corresponds to the MADM decision-making method which uses multi-layer designs to simplify complex 

problems and can run SWOT analysis simultaneously on several organizations. The complication of planning 

processes by multiple criteria may be due to the fact that SWOT has not been properly. This indicates that an 

unspecified, qualitative and incomplete list of influential factors of the internal and external environment have 

been used in the organization. Among the methods that use SWOT analysis are external factor evaluation 

matrix (EFE), internal factor evaluation matrix (IFE) and the competitive scheme matrix (CPM). However,  

the following shortcomings are unavoidable in all of these methods: 

a) The ranking of the main factors is done objectively. Therefore, all of these methods have difficulty in 

ranking quantitative data like turnovers. 
b) In the objective ranking of data, evaluators rank data without testing. This may result in a lack of integrity 

between the data.  

To obviate these problems, Kurttila et al. & Stewart, et al [35] combined analytic hierarchy process AHP with 

SWOT analysis. They invented a new hybrid approach to improve the analysis in the SWOT method. In some 

cases, they developed SWOT analysis based on t-GSM strategy matrix. 

 

2.3.   Proposed method 

The structure presented in this section for the intelligent government in Birjand is a combination of 

the structures of Scholl [36], along with other important components. The proposed structure for identifying 

needs and important requirements for the realization and deployment of the intelligent government, consists of 

two important layers that are at the core of this structure of citizens, because the state's most important goal 
Smart is to improve the quality of life of citizens by providing quality services, identifying their needs prior to 

announcing their needs and fulfilling them, and cooperating actively with citizens in different fields.  

As mentioned above, the proposed structure consists of two layers, in the first layer, three components of 

technology, supply and application, and institutions, and the second layer consists of governance/policy 

components, intelligent economy, infrastructure, intelligent community and Intelligent environment. It is worth 

noting that the first layer includes components that directly connect with the citizen and provide services to 

him, while the second layer consists of components that, although not directly related to the citizen, provide 

the appropriate framework for providing quality services and To bridge their needs and problems.  

All components of the proposed structure have two-way communication and interaction. 

 

 

3. RESULTS AND DISCUSSION 
The SWOT strategic planning model was used for potentiometric analysis as well as an advantage 

and disadvantage analysis of intelligent transport system in Birjand city. In this type of analysis, the suggested 

strategies should maximize the strengths and minimize the opportunities. Consequently, if this logic is used 
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correctly, it will have very good results to select and design an effective strategy [37]. To formulate the final 

strategies, it is necessary to consider all factors as part of the strategic planning process within the framework 

of the SWOT analysis model. Generally, the SWOT technique is a tool for analyzing the situation and 

formulating strategies. This is carried out by:  

a) Recognizing and classifying the strengths and weaknesses;  

b) Recognizing and classifying opportunities and threats outside of the system;  

c) Determining the strategic position and developing a SWOT matrix; 

d) Formulating various strategies to guide the system [38]. 
There are four types of strategies in this type of analysis; 

a) The first type, internal strengths as compared with external opportunities and SO strategies are derived.  

In implementing this type of strategy, the system tries to exploit external opportunities using internal 

strengths. 

b) The second type, internal weaknesses are compared with opportunities outside the organization and WO 

strategies are derived. The goal of this type of strategy is to improve internal weaknesses through the use 

of outside opportunities.  

c) The third type: they are adopted when internal strengths are compared with external threats and ST 

strategies are derived. In implementing these types of strategies, efforts are being made to reduce or 

eliminate the effects of threats outside the organization. 

d) The fourth type is WT strategies that are obtained by comparing internal weaknesses with external threats. 

This strategy aims to reduce internal weaknesses and avoid external threats [39].  
Although, due to the unplanned expansion and rapid growth of cities as well as the increase in traffic, 

the need to pay attention to intelligent systems is essential and inevitable. Despite having the numerous benefits 

and opportunities in some countries, especially the developing countries, this transportation system has some 

weaknesses in the structure of its own governing system and management, which seems to be necessary to 

resolve these issues in order to find the intelligent transportation system and increase its efficiency. According 

to different conducted studies, the strengths, weaknesses, opportunities, and threats resulted from the 

transportation system in Birjand metropolitan were obtained in the SWOT model as shown in Tables 1-4. 

Finally, due to the use of the desired model as well as the analysis of weaknesses, strengths, opportunities, and 

threats using the SWOT strategic model, the strategies obtained to achieve the determined goals in an intelligent 

transport system of Birjand city were as the following in the Table 5. 

The structure presented in this section for smart government in Birjand as shown in Figure 1 is a 
combination of Asia [40], Jimenez et al. [41] And Schnoll’s [42] structures along with other important 

components. The proposed structure helps to identify the important needs and requirements to fulfill and deploy 

smart government. This structure includes two important layers that citizens are at the core of this structure for 

the main purpose of smart government is to improve the life quality of citizens through providing high-quality 

services, detecting the needs and their fulfillment, and collaborating and engaging actively with citizens in 

different fields. In [43] As mentioned, the proposed structure consists of two layers. The first layer includes 

three components of technology, data, and information supply and institutions, and the second layer includes  

the components of governance/politics, smart economy, infrastructures, smart community, and smart 

environment. Remarkably, the first layer consists of components that directly connect with the citizen, while 

the second layer includes components that, although are not directly related to the citizen, provide  

the appropriate framework to offer high-quality services and eliminate their needs and problems.  
All components of the proposed structure have mutual communication. 

 

 

Table 1. Potentiometric strengths for intelligent transport systems 
Strengths Initial factor A secondary factor Rank Final factor 

Raising service and safety 71 0.234 4 0.936 

Experienced experts in the transportation 

system sector 
44 0.145 2 0.29 

Terms and conditions supporting 

intelligent transport system 
64 0.211 3 0.633 

Training programs to improve the 

capabilities of Intelligent transport 

system managers 

55 0.181 2 0.362 

Economic savings 69 0.227 3 0.681 

Total 303 1 - 2.902 
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Table 2. Potentiometric threats for intelligent transport systems 
Strengths Initial factor A secondary factor Rank Final factor 

Raising service and safety 71 0.234 4 0.936 

Experienced experts in the transportation 

system sector 
44 0.145 2 0.29 

Terms and conditions supporting the 

intelligent transport system 
64 0.211 3 0.633 

Training programs to improve the 

capabilities of Intelligent transport system 

managers 

55 0.181 2 0.362 

Economic savings 69 0.227 3 0.681 

Total 303 1 - 2.902 

 

 

Table 3. Potentiometric weaknesses for intelligent transport systems 
Weaknesses Initial factor A secondary factor Rank Final factor 

The bad situation of hardware systems 59 0.238 4 0.952 

The inappropriate situation of quantitative 

and qualitative human resources, 

specialized in ITS sector 

49 0.198 3 0.594 

The lack of knowledge in private sector 

about the benefits of developing intelligent 

transport systems 

42 0.170 2 0.34 

The inappropriate situation of contractors 

(consultants) experienced in developing 

and maintaining intelligent systems 

43 0.174 2 0.348 

The initial cost of purchasing these 

systems 
54 0.218 3 0.654 

Total 247 1 - 2.888 

 

 

Table 4. Potentiometric opportunities for intelligent transport systems 
Opportunities Initial factor A secondary factor Rank Final factor 

The growth of the intelligent transportation 

system and its development in Birjand city 
76 0.232 4 0.928 

The viewpoint of chief officers in the 

development of intelligent transport systems 
47 0.143 3 0.429 

The increase in the safety of roads and the 

decrease of accidents 
68 0.297 4 0.828 

Lowering the amount of energy 74 0.226 4 0.904 

Lowering the environmental effects of 

transportation 
62 0.189 3 0.567 

Total 327 1 - 3.656 

 

 

Table 5. Potentiometric strategies for intelligent transport systems 
SO (competitive -invasive strategies)  WT (defensive strategies)  

1. Planning various seminars and gatherings to 

justify and familiarize all authorities and 

citizens with the potentials and efficiency of the 

transport system  

2. Formulating fundraising strategies in the 

smart  

transport system 

 

 

1. Lack of Development in traditional transport systems 

2. Encouraging people to participate in the development of smart 

transport systems  

3. Training private sector and informing it about the interests 

resulted from the investment in this sector  

 

WO (review strategy)  ST (diversification strategy)  

 

1. Improving hardware systems  

2. Training private sector and informing it about 

the interests resulted from the investment in this 

sector 

3. Training the skilled human force  

4. Improving software systems 

 

1. Systematic view, the development of transport systems in line 

with the objectives of an intelligent transport system 

2. Reviewing the experiences of different countries and using 

their successful experiences  

3. Finding the reasons for the failure of this at different parts and 

avoiding the repeats 
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Figure 1. The proposed structure for smart government 

 

 

4. CONCLUSION 

The results of studies related to the two components of the intelligent transport system and smart 

government discussed in regard to transforming Birjand city to a smarter city are divided into two following 
parts. For potentiometric analysis, planning and providing the strategies necessary to create an intelligent 

transport system in Birjand city, internal and external factors were identified and some strategies were proposed 

using SWOT analysis method. After the analysis and comparison of this method, some strategies were 

proposed to use positive points and reduce the effects of negative points. Focusing on these strategies and 

making decisions by taking into account the mentioned factors can help to improve transport in this area.  

It seems that moving towards implementing strategies can overcome many transport problems in the city. 

However, the following suggestions are presented to achieve the ultimate goal of the intelligent 

transportation system in this city. Training experts in the field of intelligent transportation in Birjand city. 

Organizing multiple briefing sessions for officials of different sectors to learn more about the results of using 

this system in the city. Reviewing and using successful experiences at the national and international level. 

Implementing basic studies and long-term strategies to develop the intelligent transport system. Expanding  

the partnership between the public sector and the private sector to use intelligent transportation  
ITS activities in the world's major cities show the importance of these systems. The advantage of ITS 

both in terms of cost-benefit ratio and the nature of benefits is the main reason to use these systems. In America, 

for example, the cost-benefit ratio in urban areas is 5.2, and in large cities, it reaches 2.8. With the aim of 

identifying the needs and requirements of smart government deployment, at first, a comprehensive structure 

for the realization of smart government in Birjand city was addressed after reviewing the literature, extracting 

various features and structures of smart government and using the valuable ideas of experts in this field.  

The proposed structure consists of two layers and eight components that citizens are at the core. The three 

components of technology, data supply and application, and institutions in the first layer have direct interaction 

with citizens. The five components of governance/politics, smart economy, smart community, smart 

environment, and infrastructures are in the second layer. Although they are not directly related to citizens, they 

affect the way services are provided indirectly. In addition, their existence is a prerequisite for the realization 
of a smart government.  

The structure presented in this study also addresses the various dimensions that governments should 

take into account in their activities and plans for the realization and deployment of smart government.  

The issues which need attention in smart government are the security and privacy due to government openness, 

the use of up-to-date technologies, the regulation of supportive laws and regulations, the reinforcement of  

the intellectual property system, the establishment of interactions and communications with other areas in  

the country and the enhancement of people knowledge and awareness. With the activities undertaken in  

the country for the realization of e-government, it can be stated that currently, our country is transitioning from 

the first generation of e-government (i.e. Information creation) to the second generation, namely Electronic 

transmission. Although it seems that we have a long way to go to the third generation, i.e. The smart  

t government, fortunately, the policies and laws that have been adopted in recent years can provide  
the necessary ground for the realization of the third generation. In addition, though there is a lack of policies 

and laws in some areas, it is hoped that the results of this study and other similar studies can attract the attention 
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of policymakers to these issues. Based on the structure presented for smart government, the realization of such 

government is not limited to a specific field, but it requires the cooperation of all parts of society, institutions, 

and their appropriate interactions and relationships. 

The policy recommendations and strategies that are the result of examining the policies and programs 

of the country in the field of e-government and can provide the necessary ground for the realization of smart 

government are as follows: designing architecture by a smart government and development policies, laws, and 

regulations in line with it. Defining smart government plans, according to its position in the reference 

architecture of smart government development. Holding various conferences and meetings of bulk data and its 

applications to become familiar with the concept and its application. Culture-building and designing programs 

to raise awareness and knowledge of the community, disseminating the culture of knowledge sharing, and 
encouraging all levels of society to use day-to-day technologies for their own activities by increasing 

accessibility and reducing the cost of these technologies.Increasing information transparency by adopting 

appropriate policies and monitoring the implementation of these policies and providing the necessary 

framework for implementing the relevant policies in this area. Increasing knowledge and information sharing 

between governmental agencies, as well as between governments, citizens and businesses, by providing  

the necessary framework for information exchange through various channels such as mobile phones to enhance 

openness. Considering the dimensions of environmental protection and sustainable development policies, laws 

and regulations related to the development of e-government and other laws. Providing the necessary 

infrastructures to increase information security and people privacy. Holding training courses for employees, 

citizens to increase their knowledge in the field of information technology and its approaches. Allocating 

budget to develop e-government and smart government and organize the budget allocation process. 
Although many efforts have been made to achieve the results in this plan, to achieve better and more 

effective results, the following issues are suggested. Use the Internet of Objects. Use advanced technology such 

as high-quality smart cameras in the transportation system. Use the Internet of objects in security and privacy. 
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