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ABSTRACT 

 

The concept of sustainable transport system can be derived from the concept of sustainability that encompasses all 

aspects of human life. Urban transportation systems play a significant role in urban planning and management. Any 

failure or poor service in this section resulted in an inefficiency in transporting passengers and good from a place to 

another. In this paper, we examine the concept of sustainable transport. In this regard, the paper explores the concept of 

sustainability in urban transportation. Then, having collected required data extracted from Tehran, capital city of Iran, the 

study applies a SWOT model to investigate feasibility of developing a sustainable transportation for urban settings. The 

results of SWOT model showed that Tehran is not yet a sustainable environment for transportation systems, mainly due 

to improper transportation infrastructures, insufficient public transport services, poor supporting traffic laws and 

regulations, road users’ violating behaviors, unsafe pedestrian crossing/walking facilities To achieve the above 

mentioned goals, we need to focus more on those issues discussed above. 
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1. INTRODUCTION 

 

As the major factor in dynamism of urban life and continuity of economic, social and cultural activities throughout 

cities. Further, transport infrastructures directly and indirectly affect physical development of cities. Indeed, transport is a 

constructive element in cities [1]. Nowadays, transport services have appeared as the most serious responsbilities 

undertaken by urban management that any in performance or unfavoralbe services not affects transport affairs and urban 

traffic but also affects the life of urban community, such that the extent to which the transport enables to provide the 

requirnments for social movement, it enables to appear as a barrier in social activities under lack of efficiency and 

proportionality with the needs in urban community, followed by different social outcomes, economic and political 

damages. For this, signficance of transport and its influence on economic and scoial areas, strategic development, policy-

making and enviornment have caused the managers to organize transport under framework of comprehensive transport 

management  the world. Using the  design and methods,having all the instruments at different fields, the way has been 

paved to achieve a sustainable solution at the area of urban transport . Further, with regard to the factors contributing in 

unsustainability in urban transport, the way has been paved to increase efficiency and effectiveness of this s. In Iran, 

transport as a major  in metropolitan management [2]. 

 

1. Problem definition and research purposes 

 As a plays a potential role in economic and structure of a community develops the origin for modern urban life and 

human mobility needs.  civilized    better where development of transport system moves in the process of development of 

cities and the status of current generation and future face numerous hazards under neglecting urbanization [3]. Forty 

years of transport activities the world in recent year indicate increase in level of dependence on automobile and change 

in social lifestyle followed by increase in sensitivity to environmental impacts and reflections in health area. According 

to experts’ viewpoint, policies increase mobility especially with personal automobile are unsustainable from different 

aspects. This un sustainability results in the factors such as and energy in traffic congestion , emission of hazardous 

gases, global warming , the use of non-renewable resources , accidents , sound pollution , social segregation ,. The 

sustainable development approach has been recommended aiming at reducing unfavorable transport effects on and 

environment. Sustainable development at transport sector and activities associated to it are evaluated through considering 

three proposed presumptions. In other words, sustainable development at transport sector to meet human, commodity and 

information mobility demand should have characteristics such as accessibility, safety, security, environmental 

compatibility, cost-effectiveness [4]. The present research has aimed to elaborate this issue using SWOT model. In this 

regards, concept of sustainability in urban transport is elaborated, for which it should give an explanation for the concept 

of sustainable transport. Ultimately, the transport system in Tehran province is examined via SWOT model.  
 

LITREATURE REVIEW 

 

Tandiseh et al. [2] have conducted a study entitled “strategic planning for urban transport in Iran metropolices(case 

study: Mashhad)” and examined the challenges in transport of countries, transport management has been mentioned as 
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the most important concern in metropolitan management. In this regard, the area for building a sustainable transport 

development in Mashhad can raise conductance of urban development, formation of enviornment and improvement of 

quality of urban life in this city. The applied research method has been used in this research, that the method has been 

grounded on a descriptive-analytical method. Findings of the research indicate that the ultimate strategy of urban 

sustainable transport development in Mashhad metropolis appears as an offesnvie strategy grounded on enhacement of 

strengths and opportunities [2]. 

Atashbar and Khaksari [5] conducted a study entitled “sustainable transport: policies to achieve sustainable 

transport via ASI strategy” and examined the newest policies and scientific and practical strategies to achieve sustainable 

transport using different resources. 

 

Theoretical background of research  

The concept of sustainable transport can be originated from the general concept of sustainability which 

encompasses all the aspects of human life. In other words, the concept of sustainable transport implies human and 

commodity mobility in concise having the characteristic of sustainability from social, economic and enviornmental 

perspectives [6]. Commisions of the European Communities  treats the sustainable transport as a system with the 

conditions as follows:  

1-it enables to provide fair access for individuals, groups and companies in a secure way adjusted with urban 

community and enviornment.  

2-it has efficiency, diversity and fair costs, paving the way for competitve economy and balanced regional 

development.  

3-it diminishes the pollution as much as possible and exploits from renewable resources in a way to diminish the 

side effects. Organization for Economic Co-operation and Development has elaborated two different approaches for 

sustainable transport: 1- technocratic approach which has centered at hyper automobile states that this generation of 

automobile is more efficient than current generation of automobiles in favor of fuel consumption for about 15 to 20 

times, having the advantages such as safety, lower prices, convenience, higher longevity and more sustainable design; 2- 

the second approach depends on the reduction of activity and reduction of dependence on automobile. To achieve this, 

there should improve in associated infrastructures,  and other travel modes, modification in land use patterns and an 

emphasis on modification of citizens’ lifestyles [7]. These two approaches can be called comprehensive approaches. 

paying attention to one of these approaches is not sufficient, e.g. even extensive use of hyper-automobiles cannot resolve 

the problems arising from shortage of access to urban services, so that it is doubted on extent of citizens’ dependence on 

automobile due to cheap use of  such motor vehicles [8]. It can consider three scenarios for access to sustainable 

transport:  

1-technological scenario (change in transport technology, such as fuel with better consumption engine) 

2- Human scenario (change in users’ behavioral patterns) 

3- Combined scenario (change in technology and behavior) [9] 

Bannister [10] believes that the third world countries have the required potential to achieve urban sustainable 

development due to high population congestion and activity at residential neighborhoods, yet in most of developing 

countries concerng about economic growth goes beyond social and enviornmental concerns, under which little attention 

has been paid to destructive outcomes of economic growth. In addition, administrative systems have not sufficient 

efficiency and guarantee to implement sustainable development policies.  

 

Concept of sustainability in urban transport 
The term “development” refers to improvement of level and quality of life and improvement of welfare within 

community that sustainability of both refers to continuity of these processes during human generations.  In this regards, 

sustainable development encompasses all aspects and dimensions of human life. Attention to sustainable development was 

mentioned followed by environmental crises and problems in population growth throughout the world. This term was 

proposed in environmental literature with Common Future Report, also known as the Brundtl and Report, from the United 

Nations World Commission on Environment and Development (WCED) in April 1987. A variety of definitions have been 

proposed for sustainable development informing us about extensiveness of dimensions of sustainability.  Anyhow, people-

centered impression is the most acceptable definition for sustainable development from international perspective. A 

development which satisfies needs of future generation [11] refers to a sustainable development to find a balance between 

environmental, social and economic qualities, that which one of the environmental, social and economic aspects should 

reach to a balanced state does not seem certain. Here, an important problem lies on this fact that achieving one of the aims 

of sustainability (economic growth, environmental protection or social equality) might be conflicting with another aim. 

For instance, construction of arterial roads with the purpose of facilitating transfer of good and access to economic growth 

might have adverse environmental outcomes.  Different environmental and transport policies might not be in the same 

direction [12], that in following it should be noted that so far as transport has been regarded as one of the most important 

elements contributing in urban and regional planning with a huge effect in development, a variety of definitions have been 

proposed for sustainable transport. Sustainable transport implies a series of integrated, dynamic and continuous policies 

encompassing environmental, social and economic aims, followed by fair distribution and effective use for meeting 

transport needs in the community and future generations that nature of transport systems might be summarized in 

sustainability [13]. Indeed, urban sustainable transport implies fast mobility of public vehicles, people and commodities 

that require people’s comfort and environmental sustainability with the most favorable cost and effort. A modern city must 
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have an efficient and extensive transport system for citizens’ communication, access and relationship at different regions 

of city [2]. 

The Canadian Institute of Transportation Engineers (CITE) has mentioned assurance from considering 

environmental, social and economic factors in the decision makings pertaining to transport activities as the aim of building 

urban sustainable transport system and has proposed the definition below:  

-the most effective and convenient way for people and vehicle mobility with the lowest amount of energy 

consumption at the area of fuel and human efforts, the lowest traffic, lowest cost and lowest environmental impact such as 

air and sound pollution refers to sustainable transport center. Notably, a sustainable transport system refers to a system 

which has to have the characteristics below:  

1-Feasibility of access to major needs of person and communities in a secure way in compliance with 

intergenerational and intergenerational justice.  

2- sustainable transport works out efficiently, provides the  possibility to select different mobility methods, supports 

from dynamic economy, reduces non- recyclable wastes and pollution, minimizes consumption of un renewable resources 

and use of land, restricts consumption of undeniable resources and recycles components of un renewable resources [14]. 

There are three approaches in sustainable transport, including the actions to reduce and remove intra-city travels, 

movement towards non-motorized modes of transport such as walking and cycling instead of using motorized transport 

system and invoking to modern transport system in energy sector, called with sustainable transport. Indeed, sustainable 

transport refers to a multidimensional, integrated, dynamic and continuous instruction which assures fair distribution of 

facilities and requirements at different times and places through considering varied and effective factors in urban networks 

[15]. Further, the indicators including energy consumption, carbon dioxide production, land degradation, waste 

production, traffic safety and so forth must be considered in urban network. The sustainable transport planning aims to 

reduce transport problems in the social, economic and environmental sectors on one hand and coordinates building a 

dynamic growth at transport sector and other sectors of community on the other hand [16]. The existing definitions for 

sustainable transport have been different in sake of concept, found with descriptive and output-centered definitions rather 

than  process-oriented and analytical definitions. To achieve further performance at sustainable transport definition, more 

investigations should be made for quantification of different elements in sustainable transport system [17].  

 

  
Figure 1. Contrast between parameters of sustainable transport (source: Soltani- 2011) 

 

Sustainable transport is targeted in increasing efficiency and mobility of passenger, commodities and services with 

minimum access problems. , if a particular attention is not paid to sustainable transport, it will transform to a big crisis in 

a near future. Nowadays, transport experts throughout the world have agreed on access to a sustainable transport patterns 

in the cities so as to enable to provide a vision for a calm and healthy city with a rapid, secure and efficient transport for 

citizens. Sustainability in transportation will find meaning if the transport development is grounded on a pattern through 

which the transport system remains for permanence despite expansion of these activities. Modern urban transport 

strategies are based on sustainable transport policies, qualitative and quantitative development of public transport, 

increase of capabilities of walking, increase of the potentials to use non-motorized systems including walking and 

cycling, travel demand management, decrease of use of personal automobile and improvement of traffic culture. In 

following, two cases are elaborated as follows:  
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Qualitative and quantitative development of public transport 

Development based on public transport is a symbol  of urban development patterns which has been used for the first 

time at the late of 19th century and at the early 20th century in U.S[18]. Urban public transport as a tool for local transport 

policies, in addition to urban planning, can be considered as a means to improve quality of life in cities. To achieve this, 

fundemental components include building high qualities at public transport as a means to persuade attractiveness at 

public transport than  private cars, developing some services with high attraction and increasing contribution of public 

transport in transport market, because public transport can reduce dependance on personal automobiles.  

 

Increasing capability of sidewalk 

Sidewalks have been regarded as the most important communication network, developed in cities especially in 

sidewalks at the 1960s and 1970s, mentioned that resistance against these actions was started by the ones dependant on 

economy and business. Sellers are aware where pedestrians travel which prevail with a business undergoing development 

based on public transport.  of the term “sidewalk” cannot be the remaining of the results of transport planning, but it 

must be considered as the basis for formation of commutations. As a result, the priority for absolute use of spaces and 

selection of paths must be considered for commutation in sidewalks [18]. 

 

An introduction into scope of research  

In recent years, increase of urban population and development of urbanization on one hand and the lack of effort in 

public transport against increasing demand for urban travels on the other hand have resulted in increasing use of personal 

automobile in metropolises especially capital. Tehran with the population about 8.2 individuals has been recognized as 

the biggest metropolis in the Middle East which has faced numerous problems at transport system. During the past 

decade, under the increase of automobile ownership welfare,  the rate of  urban trips has increased  by 1.7  per person, so 

that about 17 million trips occur in Tehran's street network during a day. This  result in many problems in Tehran, so that 

about 13 million liter gasoline is consumed by automobiles, where this raises the increase of pollution in environment 

and decrease of safety and health for citizens. In this regards, development strategies based on the pillars such as 

expansion of public transport, development of  intelligent transport systems, transport planning, traffic safety increase, 

priority of sustainable transport, attention to economy of transport, transport system management, culturalization of 

traffic, use of rules and regulations in urban transport policies and orientation in sustainable transport development are 

the most important strategies to reduce problems arising from transport and urban traffic[19]. 

 

Table 1. General status of transport and urban traffic in Tehran [19] 
Title  Unit  2011 2012 

Number of daily intra-city trips Million daily trips  17 17.4 

Average daily intra-city travel rate  Kilometers per hour 26.5 26.5 

Average duration for a intra-city travel  Minute 25.1 25.5 

Average delay time to travel time  % 51.1 51.1 

Average critical network ratio  % 28.6 28/7 

Number of public intra-city transport travels  Million daily trips  9.3 9.7 

Average mobility speed at public transport  Kilometers per hour 23.2 23.9 

Contribution of public transport at intra-city travels  % 54.5 56 

Contribution of rail (metro ) transport in intra-city travels  % 10 11 

Contribution of transport via bus in intra-city travels % 23 24 

Contribution of transport via taxi in intra-city travels % 21.5 21 

Contribution of transport in administrative and educational 

services  

% 9.5 9.5 
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Chart 1.Changes in the air pollution during 2011-2012 
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Table 2. Analysis of Tehran urban transport via SWOT  
 Row  External Factor Evaluation (EFE) Matrix Coefficient Score Final 

score 

O
p

p
o

rtu
n

ities 

1 High executive and technical potential in development of intelligent systems and modern 
technologies in traffic management  

10 4 40 

2 Setting new rules and regulations at the national level to grant support to urban transport  8 3 24 

3  subsidized-fuel quota and rise  in diesel price  7 3 21 

4  low average age of citizens ( young people , potential physical abilities for development of 

non-motorized transport ) 

7 3 21 

5 high level documents at urban transport area(comprehensive transport plan) 7 3 21 

6 Perennial approach of governmental organizations and entities to provide e-government 

services 

7 3 21 

7 Sum   46  148 

      

T
h

r
ea

ts 

8 High population of the Tehran Metropolitan and national role of Tehran as political-

commercial capital with the  transnational role  

10 1 10 

9 lack of an integrated national management  7 2 14 

10 Inattention to planning in transport and land use in previous years  7 2 14 

11 Tehran's multi-nuclear structure and variety of the metropolitan area and suburbs 8 1 8 

12 Air pollution arising from urban traffic, urban geographical position and recent climate 

changes caused by fine dusts 

8 1 8 

13 The limitations due to topography and high slope in some southern-northern passages of city  7 2 14 

14 More growth in transport facilities as an incentive for private transport rather than public 
transport  

7 2 14 

15 Sum   54  82 

           Sum Opportunities and threats  100  230 

 Row Internal Factor Evaluation (IFE) Matrix  Coefficient Score Final 

score 

S
tren

g
th

s 

1 Urban management’s attention to construct BRT lines 9 4 36 

2 highway networks 9 4 36 

3 examples of non-motorized transport ( sidewalk in market, public bicycles in district 8 ) 8 3 24 

4 Development of Intelligent Transportation Systems 9 4 36 

5 Traffic restrictions such as traffic plan and project area 6 3 12 

6 Use of taxies  7 3 21 

7 Sum   50  177 

      

W
ea

k
n

esses 

8 Use of personal automobiles in travels ( high utility of private car ) 9 1 9 

9 Quantitative and qualitative weakness in public transport services  9 1 9 

10 Non-compliance between traffic behaviors and laws and regulations  8 2 16 

11 Low level of permeability in old fabrics  7 2 14 

12 Auto -oriented approach in urban development and inattention to walking facilities 9 1 9 

13 Lack of a scientific view to high level plans and lack of use of some parts of these plans  8 1 8 

14 Sum  50  65 

15 Sum of strengths and weaknesses  100  242 

     

 

Table 3. SWOT matrix (source: authors) 
Internal factors 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Strengths  

 

1-subways and BRT lines  

2-access to public transport  

3-there is a regular  street network in the western part  

4-suitable capacity at western network  
5-reduction of settlement activity in the west of region  

6-imbalance in west and east of region  

7-tendency to leave residential units and transformation 

of them to administrative-commercial function  

8-lack of transfer of activities and functions to the coarse-
grain  pieces with military use  

9-active urban axes such as station complex of Darvazeh 

Dowlat and Imam Hossein Square 
  

Weaknesses  

 

1-lack of suitable expansion in bus station lines in west 

of Shariati due to insufficient capacity 

2-traffic problems  

3-irregular hierarchical network in the eastern part 
4-unsuitable pattern for distribution of activity 

throughout the city  

5-wide lands with military use  

6- lack of alignment and coordination in subway stations 

and other public transport systems inside the region  
7-there is no public transport and movement 

perpendicular to subway line 2 

8- Imam Khomeini Mosalla has been located in 
proximity of Resalat Expressway 

9-building a huge gap between job and settlement under 

development and emphasis of administrative and 

commercial activities in line with urban areas 

10-emphasis of a variety of commercial activities on 

reduction of quality of settlement  

External factors 
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Opportunities(O) 

 

SO strategies  

-use of new technologies in transport systems especially 

at rapid rail transport systems  

- Taxi system standardization and use of appropriate 

systems 
-organizing intra-city and inter-city highway network  

 

 

WO Strategies 

-Applying restriction for commutation of personal 

automobiles and ban of entry of vehicles to the central 

area 

-expansion of bicycle and pedestrian movement  
throughout the city with an emphasis on development of 

urban public spaces  

-development of intelligent traffic system and 
development of regulatory systems  

 

 ST strategies  

- transfer of land uses and traffic aggravating 
activities such as warehouses , terminals and bus stops 

-regulate travel demand with organizing and providing 

public services in the terminals and metro stations  

- Construction of suitable gates at entry points of the 

city by providing the required services 

W-T Strategies 

 
-Development of public transport system and reduction 

of use of personal automobiles  

-increase of public transport with the priority of subway  

-organizing hierarchical system in street network and 

modifying distributor and collector street network for 

ease of access  

 

SWOT strategy  

� Development of public transport system and reduction in the use of private automobiles  

� Increase of public transport with the priority of subway transport mode 

� Organizing hierarchical systems in street network and modifying distributor and collector street network for ease of 

access 

 

Table 4. SWOT matrix (source: authors) 
Quantitative strategic matrix S1 S2 S3 

Row Strengths Normal 

coefficient 

Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score 

1 Urban management’s attention to 

construct BRT lines 

9 4 36 4 36 4 36 

2 Highway networks 9 4 36 3 27 4 36 

3 Examples of non-motorized 
transport (sidewalk in market,public 

bicycles in district 8 ) 

8 3 24 3 24 4 32 

4 Development of Intelligent 

Transportation Systems 

9 4 36 4 36 4 36 

5 Traffic restrictions such as traffic 
plan and project area 

7  -  - 1 7 2 14 

6 Use of taxies 8 4 32 2 16 3 24 

Row Weaknesses Normal 

coefficient 

Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score 

1 Use of personal automobiles in 

travels ( high utility of private car ) 

9 4 36 4 24 3 18 

2 Quantitative and qualitative 

weakness in public transport 
services 

6 1 6 4 24 3 18 

3 Non-compliance between traffic 

behaviors and laws and regulations 

7 3 21 3 21 4 28 

4 Low level of permeability in old 

fabrics 

6 3 18 2 12 2 12 

5 Auto -oriented approach in urban 

development and inattention to 

walking facilities 

6 2 12 3 18 4 24 

6 Lack of a scientific view to high 

level plans and lack of use of some 

parts of these plans 

6  -  -  -  - 2 12 

Quantitative strategic matrix S1 S2 S3 

 Opportunities Normal 

coefficient 

Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score 

1 High executive and technical 

potential in development of 

intelligent systems and modern 

technologies in traffic management 

10 4 40 4 40 4 40 

2 Setting new rules and regulations at 

the national level to grant support to 

urban transport 

8 4 32 4 32 4 32 

3 Subsidized-fuel quota and rise  in 

diesel price 

7 4 28 4 28 4 28 

4 Low average age of citizens ( young 

people , potential physical abilities 

for development of non-motorized 

transport ) 

7 4 28 4 28 3 21 
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5 High level documents at urban 

transport area(comprehensive 

transport plan) 

7 4 28 4 28 4 28 

6 Perennial approach of governmental 

organizations and entities to provide 

e-government services 

7 4 28 2 14 4 28 

Row Threats Normal 

coefficient 

Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score Coefficient of  

attractiveness 

Score 

1 High population of the Tehran 

Metropolitan and national role of 

Tehran as political-commercial 

capital with the  transnational role 

10 4 40 4 40 4 40 

2 Lack of an integrated national 

management 

7 3 21 4 28 4 28 

3 Inattention to planning in transport 

and land use in previous years 

7 3 21 2 14 3 21 

4 Tehran's multi-nuclear structure and 

variety of the metropolitan area and 

suburbs 

8 4 32 4 32 4 32 

5 Air pollution arising from urban 

traffic, urban geographical position 

and recent climate changes caused 

by fine dusts 

8 4 32 4 32 4 32 

6 The limitations due to topography 

and high slope in some southern-
northern passages of city 

7 3 21 4 28 3 21 

7 More growth in transport facilities 

as an incentive for private transport 

rather than public transport 

7 4 28 4 28 4 28 

 

Table 5. QSPM (authors) 
Strategies  S1 S2 S3 

Obtained score  705 675 723 

 

CONCLUSION 

With regard to what mentioned above, it can say that that multifaceted development of public vehicles is a factor 

contributing in sustainability using the changes at the auto –oriented area to human-oriented area. In addition to an 

accurate management, special strategies at this area should have been designed and implemented so as to achieve 

sustainable development, thus transport system must be designed in a way to be consistent with sustainable development 

standards in planning based on urban sustainable development.  Employing modern systems and new methods of urban 

transport in the cities with severe traffic and pollution is of great importance, under which it can reduce most of problems 

in Tehran using the strategies. On the other hand, due to the weaknesses including non-compliance between traffic 

behaviors and laws and regulations,  low level of permeability in old fabrics,  auto -oriented approach in urban 

development and inattention to walking facilities, lack of a scientific view to high level plans and lack of use of some 

parts of these plans with huge effort made by municipality and affiliated organizations to resolve such problems in 

Tehran transport system, it can witness the expectation for movement of urban transport system towards sustainable 

development. 
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