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Abstract 
 
Iran’s 20-Year Vision Plan and Five-Year Development Plan (2011-15) set a 
guideline that promise Ahwaz (the forth biggest city in Iran) to be a green and 
sustainable city by 2025. However, this goal to be achieved can be a big challenge 
with the current condition of the city. Ahwaz was the most polluted city in the 
world in 2011, had a share of 69 percent of private cars in 2012 and currently is the 
second city in Iran that struggles with urban sprawl. The city has had different 
conflicts in urban planning since 90’s that is considered the era of post war. 
Considering these issues, this research explores the phenomenon of auto 
dependency in Ahwaz through decoding the major factors of this issue and 
seeking solutions in relation to city context.  
 
Core ideas of the concept of integration of land use planning and transportation 
planning are the base of this study that follows with support of two successful 
cases of transit-oriented cities, Stockholm and Curitiba.  Success factors of both 
cities are studied to estimate if Ahwaz can borrow some them and how its auto-
dependency can get reduced.  
 
The results show that Ahwaz in overcoming its high share of private cars can 
borrow some of their successful elements such as transit-oriented development, 
BRT system of Curitiba, congestion tax of Stockholm. However, these elements 
must be adapted to the unique context of Ahwaz through the support from 
national government. 
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Introduction 
Background 
 
Urbanization in developing world is expanding speedily, and on the other hand 
urban mobility is becoming a crucial matter. Urban mobility has a significant 
impact on people’s health, economy, social and cultural development and of 
urban areas. However, extensive use of private vehicles in most cities is not 
sustainable due to high consumption of non-renewable resources and also high 
emissions.  There is a debate over the peak oil. However the important fact is that 
this reality will influence every industry such as transportation, food sector, and 
land development as well as auto-dependent cities. Mobility is an essential part 
of our daily life and transportation plays an important role in that manner. 
Although transportation serves human beings, it has an impact on our 
environment. Transportation damages environment in two specific ways. It 
increases CO2 emissions that lead to climate change and also other emissions that 
affect people’s health and increase air pollution. These two damages escalate 
when private car usage increases leading to urban sprawl, high-energy 
consumption, and deformed urban expansions. The challenges of growing travel 
demand urge a need for effective transportation planning that promote 
sustainable and affordable solutions. More sustainable approach towards 
transportation issues can prevent the potential environmental damage rather 
than post-reacting to the environmental damage due to pollutions resulting from 
private car fuel consumption (Fergusson and Skinner, 1999). Holistic approach in 
transportation planning can serve as a multi-dimensional solution for mobility 
and urban developments of a city. A comprehensive approach can lessen the 
boundaries between transportation and land use planning, planning process and 
performance, and between transportation system and users. Urban growth and 
transportation expansion grow hand in hand. The growth of these two, affect the 
shape of the city and if they follow an unplanned or wrong direction the city can 
deform or go out of shape. Successful examples of sustainable cities carry a 
balance of two main approaches in transportation planning; mobility planning 
and accessibility planning (Cervero, 2006). This balance includes prioritizing 
public transportation, integrating land use management and transportation, 
encouraging non-motorized transportation and increasing transit ridership. The 
cities that followed the concept of land use and transit integration usually carried 
a strong vision that shaped their transit and urban growth in regional level 
(Cervero, 2006). Transit-oriented development is set of principles that support 
integrated land and transit development. According to The Worldbank 
establishing this tool creates urban spaces that promote reduction in travel by 
private vehicles in long run. These areas that are designed to increase 
accessibility to transit system while promoting cycling and walking become 
attractive for residents to live, work and socialize. These communities improve 
cities’ economy, decrease local air pollution and also global greenhouse gas 
emissions (Hiroaki, Cervero and Iuchi, 2013). Nevertheless, each city carries its 
own specific local context that influences the format of their plans. Also, factors 
such as socioeconomic status, demographic variables, geography of the area, 
culture and society can become very critical in the success or failure of urban 
mobility solutions in transportation planning. 
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Research problem 
 
The future transportation plans of Ahwaz that was introduced in a 20-Year 
Vision Plan and a more detailed Five-Year Development Plan (2011-15) are 
outstanding cases to be investigated when the city has been struggling with very 
low use of public transportation. This issue when put alongside high share of 
private car usage in the city, low accessibility to public transportation, 
insufficient coordination between transit infrastructure and urban development, 
low quality of public transportation facilities, over-investments on mobility, and 
severe weather conditions create a very crucial urban phenomenon in Ahwaz. 
The pattern that has been created due to these issues put Ahwaz as the number 
one polluted city in the world based on the study of World Health Organization 
(WHO, 2011) and also the second city of Iran that struggles with urban sprawl 
(Ahvaz Master plan, 2010). Moreover, According to WHO, car accidents 
contributed to 34.1% of the death tolls in Iran in 2011. In addition, Iranian Traffic 
officials claim that 46% of car accidents happen in the urban area (ISNA, 2012). 

Research question 
 
According to the latest documents, the share of public transportation in Ahwaz is 
less than 3% whereas the share of private cars is about 70%. Based on the 20-Year 
Vision Plan and the Five-Year Development Plan (2011-15), Ahwaz municipality 
has held a strong emphasis on developing and improving public transportation 
and traffic of the city. The municipality introduced a set of projects that sound 
promising in increasing the share of public transportation. On the other hand 
current problems of the city, air pollution and sprawl, are the significant factors 
that will be influenced by future plans.  
 
I would like to study whether the set of the proposed plans would influence the 
currents the current conditions of the Ahwaz (strong factors that inflate auto 
dependency). In that sense, this research tries to answer the following questions: 
 
How the auto dependency in Ahwaz can be decreased? 
 
To answer the question I built a framework based on the concept of smart 
growth, Transit-Oriented Development (TOD) and related examples of this 
approach. The examples include two models of successful sustainable 
transportation planning that applied TOD principles. Mainly to direct my 
reflections over studying Ahwaz’s transportation planning, I chose the 
transportation system of Curitiba and Stockholm, and to examine the feasibility 
of borrowing their practices into the current and future transportation plans of 
Ahwaz. Both the cities of Stockholm and Curitiba follow a comprehensive 
approach in transportation planning, integrating land use and transit planning, 
guiding the growth of the city toward the transit arterials and applying the TOD 
principles to eventually create a sustainable transportation system. 
 
To better understand the directions and focus points of the research question I 
divided it to three sub-questions as follow: 
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1. Can integration of transit and land use planning increase transit ridership in 
Ahwaz? How?  

 
2. What lessons can be adapted from transit-oriented cities? (Selected cases: 

Stockholm and Curitiba) 
 

3. What strategies can be added to the current plans (Five-year development plan 
and 20-Year Vision) to decrease the auto dependency? Considering their 
effectiveness. 

 
Acknowledging the complex process of integrating transit and land-use planning 
in fast growing cities of developing countries, the aim of this thesis is to deal with 
the growing issue of auto-dependency in Ahwaz and its crucial role on current 
and future transportation plan.  
 
One objective of the aim is to use examples of transit-oriented cities to have a 
critical view when reviewing the 20-Year Vision Plan and the Five-Year 
Development Plan (2011-15) in the path of sustainable transportation 
development. Stockholm and Curitiba are examples of cities that increased their 
transit ridership through TOD and integrated approach in land use-
transportation planning. The other objective is to emphasizing on local context 
and challenges of Ahwaz since they have significant impact on the success or 
failure of transportation planning. For example, in 2011 Ahwaz has received 
international titles such as the most polluted city and the eighth hottest city in 
the world that both have had a strong influence on urban mobility and people’s 
choice of modes of transportation. Also the geopolitical significance of Ahwaz 
has put the city as a strategic-industrial centre due to 80’s Iraq-Iran war, post-war 
period and oil-gas developments. 
Lastly, this study searches for opportunities and barriers in creating effective 
coordination between urban developments and transit infrastructures that could 
be a useful guidance for Ahwaz municipality and Iranian policy makers in 
transportation planning and also to inspire the attention of other stakeholders so 
to achieve a holistic approach in dealing with dilemma of high auto-dependency 
of Ahwaz.  

Methodology 
Methodology discussion 
 
This study carries qualitative document analysis as the main research method to 
find the key areas of analysis and exploring the possibilities of increasing the 
share of transit in Ahwaz. However it also engages other methods with it to keep 
the correlation between research problems and aims of study. Ahwaz is chosen 
as a case study in respect of its geopolitical characteristics and an evaluation is 
drawn based on these features. This research is evaluative-based; identifying the 
solutions in overcoming the auto-dependency in Ahwaz. A set of theories is 
chosen which most importantly emphasize on the differences in conventional 
and sustainable transportation planning, integration of land use and 
transportation, TOD and the important role of public transportation in 
sustainable transportation solutions. The goal of the chosen literatures is to 
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examine how the auto dependency can be decreased in Ahwaz (theory-testing). 
To visualize the theories I’ve chosen the two successful examples of sustainable 
transportation planning; Stockholm and Curitiba. Both of them are considered 
two of best-case examples in global scale that influence transit developments of 
cities in developing countries. Examples are briefly reviewed and potential 
lessons from them are concluded.  
 
Further the theories synthesizes with examples to examine whether Ahwaz can 
borrow their successful elements in raising its share of public transportation and 
how these results can be fit into current and future plans. The final results will 
show whether or not Ahwaz can apply principles of TOD and lessons from two 
cases. Data collection in this study is based on reviewing policy documents (the 
20-Year Vision the Plan, Five-Year Development Plan (2011-15) and Master Plan of 
Ahwaz), background reports, library research and internet-based research. 

Limitation and delimitations: 
 
Limitation 
 
The chosen theories for this study are selected in respect to the case study and 
the two examples for exploring the possible solutions in answering the research 
question. In that sense, selecting the concepts were based on the correlation to 
the cases and further analysis of the study. This study would have gained much 
more if I had collected primary data related to auto dependency of Ahwaz, which 
consequently would have changed my research design and my methodology. For 
example, the methods in field research would have been more focused on 
interview and questioners with official members and experts of traffic depute of 
Ahwaz municipality and policy makers and related researchers of 20-Year Vision 
Plan and Five-Year Development Plan (2011-15). 
 
One of the limitations of this study experienced during data collection for 
Ahwaz, based on different sources, was data paradox on statistical matters. For 
example, in trying to find the exact number of Ahwaz population, different 
numbers were found considering marginalized urban areas within the official 
districts. Therefore I eventually decided not to explore this issue, even though it 
is an important point when decision makers decide on the aspects of urban 
planning of Ahwaz especially in relation to transportation planning. On the other 
hand, although the available data for public were almost transparent, it lacked 
the sufficient details for a more comprehensive and coherent study. Another 
limitation experienced was translating documents from Farsi to English that 
brought the issue of langue barrier in respect to providing a well-structured and 
meaningful interpretation of the transportation system of Ahwaz and introduced 
plans in Five-Year Development plan. 
 
Delimitation 
 
Urban mobility in Ahwaz is a complex issue that cannot be addressed with one-
dimensional approach. Ahwaz, because of its critical geopolitical location has 
had experienced different prioritizations in urban developments. Ahwaz 
transportation planning is a new discipline that still is not defined a part of 
Ahwaz urban planning.  Due to time and data access limitations, I could not 
manage to cover all the important aspects of this issue and tried to concentrate 
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on the problem of urban mobility rather than the driving forces. For example, 
the influence of political power on management and local/national economic is 
the dominant driving force in the decision making process, which was not 
included in this study.  
 
The strong effect of low fuel prices, which has its own positive and negative 
impacts, was not explored in this thesis. However I tried to point out its negative 
impact on the share of public transportation in Ahwaz. Moreover I tried to 
mostly focus on two main on-going transportation projects of Ahwaz (BRT and 
metro system) as the data for them were better accessible in comparison to other 
projects and also I could relate them more to two examples of Stockholm and 
Curitiba. The importance of urban design according to local context and its effect 
on transit ridership was excluded from this study as I think it needs it own 
specific research question. However, I mentioned the importance of this subject 
especially in connection to transit ridership. In comprehensive transportation 
planning, there are a variety of factors that influence public transport ridership 
in a city but I decided to emphasize on the role of transit-oriented development 
and integration of land use and transit. In addition, when searching for cities 
with successful transit-oriented development I came across handful of options in 
global scale but I decided to choose Stockholm and Curitiba. Mainly because of 
the population size and urban size that allow me to make a logical connection to 
Ahwaz which is in almost the same range as these two are.  

Disposition 
 
 
The first part is theoretical framework that is a set of theories in relation to 
problems of auto-dependency, sustainable transportation planning and 
importance of effective public transportation. . In the second part the two cases of 
Stockholm and Curitiba and their successful elements in transportation planning 
are identified. Third section introduces Ahwaz city profile; including data about 
the city structure, urbanization of the city, it’s current issues and the impact of 
transportation in this regard. Also, the 20-Year Vision Plan and Five-Year 
Development Plan (2011-15) are reviewed in this section and the main responsible 
institutes will be introduced. The forth part explains the current transportation 
approach in Ahwaz based on the theoretical framework and also the two most 
emphasized transportation practices of Ahwaz are described. On the fifth part, 
what lesson can Ahwaz learn, the most possible solutions for decreasing the auto 
dependency of Ahwaz will be explored through combining theories with its 
related examples (Stockholm and Curitiba) and possibilities of adapting them 
into the current practices introduced in 20-Year Vision Plan and Five-Year 
Development Plan (2011-15). In discussion, I test the results with the current issues 
in Ahwaz and city’s context. In the last part I conclude my opinion over this study 
and mention the further required knowledge which needs to be added in order 
to gain a better result regarding this study. 
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Theoretical framework: 
 
The theories were chosen in relation to case study of Ahwaz and considered 
examples of transit-oriented developments: Stockholm and Curitiba. The 
organization of the theories is based on the research problem and issues in 
Ahwaz. I planned to begin with the problems resulting from auto-dependency in 
cities, locating the gap of sustainability in transportation planning, influence of 
transit and land use integration and narrowing down to Transit Oriented 
Development (T.O.D) as a tool in implementing this concept. There were some 
small differences and some overlaps within the theories that I selected but I 
decided to divide them to different sections so to navigate my own impressions 
with the theories. 

Impact of auto-oriented developments on city and transportation 
planning 
 
Cities that are dependent on automobile as the first option to transit have the 
highest amount of private vehicle energy use. As a result these cities produce a 
great amount of greenhouse gas emissions. Also auto-dependent cities fail to 
keep their natural areas and productive lands in the face of suburban sprawl 
phenomena every year. Traffic noise, decline of public realm and neighbourhood 
exclusion are the other environmental problems that these cities are confronted 
with. Auto-dependent cities experience different economical impacts. For 
instance congestion cost in the matter of lost time, excessive costs on urban 
infrastructure in reaching daily destinations and large costs in relation to road 
accidents and loss of lives. The impacts of auto dependency in cities from social 
perspective is less visible, however its consequence can be sensed in the form of 
loss on public safety, road accident, decrease in sense of belonging to the place 
and the loss of street livability (Schiller, Bruun and Kenworthy 2010, p8-15).  
 
Cervero (2001a) describes the features of mobility-based planning priorities 
movement over people and place that are the most important highlights of 
accessibility planning. He argues that the major focus in modern societies has 
been on increasing personal mobility which raise the question of whether this 
fact is sustainable or not. He believes on the paradigm shift that is to replace 
automobile planning with accessibility planning where social aspects take the 
priority over singular aspects. He believes that mobility planning aims to increase 
the speed and ease of movement, which in parallel increase the energy 
consumption and pollution. Acknowledging the short-lived congestion relief by 
building roads, Accessibility planning focus on “demand management” that 
control spatial order of space and resources to decrease the motorized travel. 
Automobile planning focus on: 
 

• Road constructive: such as motorways, beltways, arterial expansion 
• Intelligent transport system/smart highways/smart cars 
• Transportation system management: such as one-way street 
• Large-scale public and private transport: such as heavy rail transit, 

paratarnsit, regional busway (Cervero, 2001a). 
 
Litman and Burwell (2006) mention that conventional planning prefers to 
illustrate transportation planning as a linear process where newer and faster 
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modes would replace older and slower modes. On the other side they explain 
that the factor of sustainability considers “parallel model” option, which 
considers each mode, is essential to be kept and be used on its own proper 
purpose (Littman and Burwell, 2006). According to the study by World Bank 
(2013), cities in developing countries to reduce the impacts of auto dependency, 
such as traffic congestion and environmental degradation have started to invest 
highly on transit system. However, these investments have not been very 
successful in result. Case studies of these cities shows that transit investments 
were mostly focused toward improving mobility by means of speed and ease of 
movements, emphasizing on short-term achievements, lack of long-term goals 
and strategic visioning in accomplishing sustainable patterns in urban growth. 
This approach displays the lack of regulations and strategic plans in considering 
densification around transit corridors and significance of advanced urban space 
that are very effective in increasing the transit ridership and reducing auto-
dependency (Hiroaki, Cervero and Iuchi, 2013). 

Sustainable transportation planning in dealing with auto-dependency 
	  
Litman describes the features of auto-dependent cities coherent and in brief as 
below: 
 
“…high levels of per capita automobile travel (“Automobile” includes cars, vans, light 
trucks and SUVs), automobile oriented land use and reduced transport alternatives. It 
tends to have poor pedestrian and cycling conditions, limited transit service, underpricing 
of automobile travel (such as abundant free parking, unpriced roads and low fuel taxes) 
and dispersed land use patterns that require a high level of mobility for a given level of 
access.” 
Todd Litman, from the Victoria Transport Policy Institute in Canada (cited in Hiroaki, Cervero 
and Iuchi, 2013) 
 
Sustainable transportation planning in contrast to conventional transportation 
planning deals with a wider impacts of transportation on a city and its 
environment. This approach considers the social, economical and environmental 
sustainability of the city in the process of decision-making. 
 
Cervero (2001) points out the importance of sustainability in transportation 
planning by explaining the importance of accessible cities through seeking 
alternative strategies for traffic reduction and decreasing environmental 
problems. He mentions that accessibility–based approach to transportation 
planning focus on features such as: 
 
• Land use management: such as TOD, compact development, traditional 

neighborhood, smart growth/new urbanism 
• Telecommunication: such as teleshopping 
• Transport demand management: such as ridesharing, car parking 

management 
• Community-scale public and non-motorized transport: such as LRT, bicycle 

and pedestrian paths  
 
Schiller, Bruun and Kenworthy believe that the significant element in achieving 
new paradigm in integrated policy-making in transportation domain is better 
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management and improvement of current transportation features, facilities and 
programs. Strategies that support this argument can be named as below: 
 
1. Developing transit options, such as enhancing the performance, safety, 
security, user comfort, inter-mobility and etc. 
2. Stimulating in using efficient modes, such as road pricing, vehicle restrictions, 
commuter benefits and etc. 
3. Smart growth, such as transit oriented development, parking management, 
traffic calming and etc. 
4. Instrumental programs, such as commuter trip reduction, mobility 
management and etc (Schiller, Bruun and Kenworthy 2010, p.223-229). 

Integration of Land use and Transportation under the movement of 
smart growth 
 
Cervero (2001a) argues that accessibility can be reached by efficient and 
convenient ways in getting to places which also can be improved by increase in 
travel speed or gathering the urban activities into each other. In that manner 
Curitiba, Brazil is one of the great practical examples of accessibility focused 
planning. Curitiba is considered one of the world’s most sustainable, highly 
managed and accessible cities due to the forty years careful integrated 
transportation development and urbanization. Curitiba’s planners have focused 
on planning for people rather than cars. The growth of the city along the linear 
bus-served axes and mixed land use has brought high ridership rates of transit 
services. Curitiba is the second wealthiest city in Brazil on a per capita basis, but 
it has a significant higher rate in transit trip in comparison to bigger city of Brazil 
like Rio and Sao Paulo. Despite the fact that it has a considerable industrial 
sector, Curitiba has the cleanest air among the other Brazilian cities (Cervero, 
2001a).  
 
Transforming the theory of integrated transit and land use planning into reality 
primarily starts by designing a vision for future city and converting it to a 
conceptual image. Examples of these ideas can be observed in Copenhagen’s 
“Finger plan” and Singapore’s “Constellation Plan”(Hiroaki, Cervero and Iuchi, 
2013). According to Cervero, one of the key issues in smart growth and 
metropolitan planning is regional balance that has been a central concern in 
sustainable planning principles. He argues Stockholm as one the best examples 
of balanced growth where its fifty years of strategic regional planning has 
developed regional settlement and communication model that significantly has 
decreased car dependency in middle-income suburbs. Planners have built jobs-
housing balance along the rail-served corridors, which in response has provided 
balances with directional-flow. Stockholm’s share of transit is found to be twice 
larger than bigger rail-performed European cities like Berlin. Most significantly, 
Stockholm is one of the rare cities that automobile dependency seems to be 
declined (Cervero, 2001a). Two important strategies that decrease auto-
dependency are; encouraging using public transportation and non-motorized 
modes of transport, and initiating transit oriented developments (T.O.D) in 
mixture with advanced transit system that aims to reduce urban sprawl (Hiroaki, 
Cervero and Iuchi, 2013). 
 



	   14	  

Transit Oriented Development (TOD) 
 
Transit-oriented development (T.O.D) is a method that has been agreed on by 
different scholars (Calthorpe 1993; Cervero and others 2005; Curtis, Renne, and 
Bertolini 2009 cited in Hiroaki, Cervero and Iuchi, 2013) in being capable of 
reducing auto-dependency, traffic congestion, and greenhouse gas pollution. 
Efficient TOD not only helps to increase public transport ridership but also can 
work as a focal point in coordinating urban developments and revitalizing urban 
districts (Bernick and Cervero 1997; Cervero 1998 cited in Hiroaki, Cervero and 
Iuchi, 2013). 
 
Definition of TOD is varied based on different context. According to Cervero 
TOD is a straightforward concept: concentrate a mix of moderately dense and 
pedestrian friendly development around transit stations to promote transit 
riding, increased walk and bicycle travel, and other alternatives over the use of 
private cars. TOD is a viable model for transportation and land-use integration in 
many rapidly developing cities of the world, including those in Asia (Cervero, 
2006). The aspect of TOD that is most agreed on is its beneficial impact on 
society and ridership rise (Calthorpe, 1993; Bernick and Cervero, 1997, cited in 
Cervero, 2007). TOD aim to decrease traffic congestion, improve air quality, 
reduce automobile emission and increase pedestrian safety by perusing transit 
mode of travelling over car mobility (Cervero, 2007).  
 
Asian cities historically have been transit oriented, characterized with mix-land 
use, ample of pathways for pedestrians and cyclists and frequent transit services 
on main roads. However, the recent economical growth and increase in car 
ownership is changing this reputation and affecting them into becoming more 
auto-dependent cites. On the international level TOD has been best practiced in 
Scandinavia and specifically in Stockholm and Copenhagen. Both cities by 
conducting vision and image of future city as Planetary Cluster plan in 
Stockholm and Finger Plan in Copenhagen created the first step of TOD, which 
is to bring out it’s theory in reality. In both the cities rail-based corridors were 
implemented at early stages of planning to direct the growth from the inner city 
to outer part.  
 
By formulating the compact and mixed-use development, TOD is regarded as 
helpful tool in preventing urban sprawl. Also in preserving open space and 
agricultural land, green belts were places as barrier to direct the major 
infrastructure away from these districts (Cervero, 2006). Guo et al, suggests that 
combining TOD with measures of Transportation Demand Management (TDM) 
can generate an efficient form of TOD. TDM aims to reduce traffic congestion 
and increase environmental situations through adjusting travel demands. 
Examples of TDM are congestion pricing, parking regulations, 
pedesterian/bicycle-friendly street designs and car sharing. Experiences of 
integrated TOD and TDM show that it encourages people to use more public 
transportation and non-motorized modes of transit that also causes a decrease in 
auto-dependency (Guo et al, 2011 cited in Hiroaki, Cervero and Iuchi, 2013).  
 
Study on transit and land use integration by World Bank recommends that 
concepts of TOD should be matched with local conditions and cities should 
establish types of TOD in respect of their local urban, cultural, social and 
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economical context. “A one-size-fits-all approach to TOD planning and design is 
not recommended, particularly for rapidly growing cities in developing 
countries” (Hiroaki, Cervero and Iuchi, 2013). Investing on transit can lead to 
increase in mobility and accessibility to places and at the same time can increase 
property value and housing cost of areas near transit stations. Side effects of 
these developments cause to gentrification and force low-income residents to 
move toward the edge of the city.  Further the study suggests that local 
government needs to provide mitigation measures for these consequences while 
processing TOD. Especially in developing countries that informal settlements 
turn to affordable options for living while promoting TOD, governments are 
recommended to include the residents of these communities into the process of 
TOD (Hiroaki, Cervero and Iuchi, 2013) 
 
TOD benefits 
 
Cervero discusses that TOD environment have a noticeable impact on increasing 
the accessibility while decreasing automobile travel. TOD affects the degree of 
accessibility in reaching the destinations that also elevates transit ridership. 
Further he argues on importance of place making of key destinations like 
workplace, universities, and shopping malls if the purpose of improvement is to 
reduce car ridership and expand transit ridership. For TOD to get its high 
advantages it must be feed with excellent accessibility conditions (Cervero, 2007). 
According to the ToolKit Policy by engaging public transportation with this 
development, TOD can have a big impact on declining car dependency, fossil 
fuel consumption and transportation costs of residents. Also it can encourage 
other modes of non-motorized transit like walking and cycling, increasing health 
and improve environmental standard. TOD can also connect residents to job and 
services throughout the region, absorbing new business investments to the 
community and providing housing to low-income families (Policy link, 2008). 
 
The key components of TOD 
 
According to the report of city of Calgary named Best Practices Handbook (2004), 
some strategies are introduced in achieving the key features of TOD. In regards 
to the scale of this thesis some of the relevant components and their strategies 
explain. 
 
1. Planning Land Use in Coordination with Transportation 
 
Transportation planning and land use planning should be considered together as 
a matching tool that guide the city growth. To ensure this integration, guiding 
principles should be apply in early stage of planning that support mixed-use and 
high-density development around transit stations and corridors. By creating five 
structural arteries, Curitiba was able to direct growth along these corridors and 
distribute densities away from the city center. This reduces congestion, especially 
in the core, and opens up opportunities for pedestrian development within the 
structural axis. Locating the facilities in close proximity to transit stations and 
applying a mix of land use to the transit would ease the commuters’ need around 
the station and neighborhood. By classifying the neighborhood based on the 
rising order of population size (from big size in center to small size to the outer 
part), the ridership increase through proximity implementation. Furthermore by 
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placing the transit-supportive uses within 400 to 600 meter in walking distance, 
the transit become the most convenient way of traveling in that area.  
 
2. Establishing medium to high density 
 
The highest densities are ideally located closest to the station, to optimize transit 
rider convenience. This includes high-density housing and offices. Intensity of 
development can taper off away from the station, to create an appropriate 
transition and interface with the surrounding community. Plans for areas around 
transit stations should address the ability to increase density over time. Vacant 
lots, surface parking lots and existing low intensity use present opportunities for 
future infill development. 
 
3. Maximizing pedestrian accessibility 
 
To create a successful pedestrian friendly routes emphasize must be on building 
short, direct and continuous patterns. Routs should be universally accessible to 
different needs like: wheelchair, strollers, scoters etc. Pathways and sidewalks are 
followed by routes where should be easy to follow. They connect to the entrance 
of transit stations. The dominant connections should be to the transit stations. In 
Curitiba, planners have converted wide central avenues within the central city 
into open-air pedestrian malls. This creates a pleasant pedestrian environment 
where pedestrians have the priority over cars. Currently Curitiba has 49 blocks in 
the city center that are completely devoted to pedestrian traffic. The highest 
density housing areas are located around a central pedestrian oriented area with 
auto regulated to the periphery.  
 
4. Create compact development patterns 
 
Stockholm is one of the exemplas of compact development. In this feature as in 
Kista, Stockholm the shopping mall is directly attached to the transit stop within 
that community. This allows shoppers to move freely from store to transport, 
without the need for a car. Stockholm’s new towns consist of suburban districts 
of 10.000-15.000 people. Each district has its own commercial and cultural center. 
Stockholm’s General Plan states that there should be blocks of flats up to 550 
yards from a transit access point with single-family housing up to 1000 yards. In 
the matter of preserving not-urbanized areas, for many years Stockholm has had 
an ambitious development program, which entailed the exploitation of land that 
was not previously built on. Today, like in many other European cities, there is 
no longer a supply of reserves of unified land and the City Council has therefore 
decided that all future construction will be built upon existing urban areas in 
order to preserve parkland and other valuable green spaces (The best practices 
handbook, 2004). 

The importance of public transportation and effective transit 
 
Newman et al (2010) on the need of a good public transportation discusses some 
of its significant effects on the cities. On how the public transportation can lead 
to the wealth generation in cities, he points out that, the more a city has devoted 
itself to transit infrastructure the less the city spends on transportation and the 
more the city grows toward auto-dependency the more the city’s wealth will be 
wasted. On how public transportation can balance the equity, he argues that 
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poor families in America and Australia by moving to suburbs and car-dependent 
area would lose money over transport and suggests the function of TOD in 
saving money for transportation and causing economic advantages. On public 
transportation and timesavings, he argues that based on Marcheti principal that 
people wants to travel less than an hour daily (Marcheti, 1994 cited in Newman, 
Bachels, and Scheurer, 2010). So the city can change from car-dependent form to 
transit form on conditions that it built a rapid transit that is faster than car transit 
and if it built centers that is reached by non-motorized transit or short bus/car 
trips in aim of reaching the local urban facilities.  
 
Again TOD can guide the city structure toward this goal. Further investing in 
public transportation can decrease the propensity of Countries toward reaching 
the global oil production peak in future, also it can reduce the external costs of 
car-dependency in terms of social, economical and environmental impacts 
(Newman, Bachels, and Scheurer, 2010). Mohan argues that the type of vision 
planners decided on for a city determines the type of public transportation for a 
city since the public transportation and land use features are connected to each 
other. He recommends that planning to achieve a high dense city, with high-rise 
building and one broad central business district (CBD) needs to take into account 
a very large transit system capacity such as underground rail system that can be 
able to carry 40,000 passengers per hour per destination. On the other hand if 
the aim is to develop a city with several CBDs then there is no need for mass 
transit since the city it self cannot sustain it and doesn’t have the capacity to feed 
it. Therefore a transit system with the capacity of 15,000-25,000 people per hour 
per destination such as bus rapid transit can meet the needs of this city (Mohan, 
n.d).  
 
Transportation technologies and people’s movement have been the major 
elements that have shaped the cities in the whole history. Public transport on 
street tends to concentrate more on urban scale whereas fully separated public 
transport focus mostly on regional scale. On the other hand underground public 
transport centralize on both urban and regional scale. Also hybrid and partly 
separated public transport have a tendency to both regional and urban scale. 
However, each of the technologies brings their own place making and specific 
regional and urban growth order. The public transport on the street promotes 
urban life and allows cities to expand and engage through bud lines and 
tramways. In contracts the completely separated public transport tend to 
disconnect urban pattern and regional structure and allow the city for more 
expansion in regional scale. And the public transport underground where 
through increasing speed, capacity and connection fortify the polycentric pattern 
of cities that eventually connect the main cores together (Stojanovski,, 
Lundström and Haas, 2012). 
 
Transit modes 
 
The transit modes that are most relevant to sustainable transportation in urban 
areas are divided to non-motorized and motorized categories. Non-motorized 
modes examples include walking, bicycling. Walking can be cheap and promote 
health concern of individual and it needs the facilities such as sidewalks, care 
free zones and dense neighborhood. The effective walking is average of 400meter 
to reach one destination. Bicycling is a highly energy efficient mode of transit. It 
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carries the same benefits, as walking and it need facilities such as bicycling 
network and traffic-calmed neighborhood. An effective bicycling destination is 
between 2km-25km in reaching a destination. Motorized modes can be exampled 
through different types of public transport and PMVs (Personal motor vehicle). 
Examples of public transports can be categorized to LRT (Light Rail Transit), 
RRT (Rapid Rail Transit) and BRT (Bus Rapid Transit). PMVs can include 
different type of low capacity vehicles like small town cars, vans, light trucks and 
motorized two-wheelers (Schiller, Bruun and Kenworthy 2010). 
 
Impact of weather on transit ridership 
 
Transit service is influenced by weather conditions. Bad weather can affect 
decrease in transit ridership, transit service reliability, prolongation in vehicle 
running time. Zhan, Wilson and Rahbee (2007) argue that there has been a little 
research on the important impact of weather condition on transit ridership and 
most researches have been concentrated on accident, traffic volume, vehicle 
speed and driving. They believe acknowledging weather-ridership relationship 
not better develop transit survives but also cause proper evaluation of required 
investments in relation to weather protection; such as air conditioning, 
infrastructural design for extreme weather conditions. They claim that 
infrastructure, trip, service and passenger’s personal characteristic have 
potentiality to impact weather-ridership correlation. Different types of 
Infrastructure (physical buildings, vehicles, routes, station/terminal facilities) and 
related technology affect transit ridership and travel comfort of passengers. For 
example, distance from station, thermal/cooling facilities within different modes 
of transit have distinctive impact in different weather situations. Service 
reliability that refer to frequency and travel time in bad weather can get changed 
due to slower speed of different transit modes and create delay or longer waiting 
times. Trip typologies such as length and purpose also get impacted by weather 
condition as for example long trip and non-commuting ones are in more risk that 
short and flexible ones. Lastly, personal characteristics also affect the 
relationship of weather and transit ridership; for instance an old person response 
to snowfall is different from a teenager, and also people may have different 
alternative options to travel like the ones with private cars can easily switch to 
their automobiles (Zhan, Wilson and Rahbee, 2007). 
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Lessons from successful transit-oriented cities 
	  
In	  this	  part	  two	  examples	  of	  transit-‐oriented	  cities	  were	  described.	  According	  
to	   Cervero	   and	   a	   study	   by	   World	   Bank	   both	   Stockholm	   and	   Curitiba	   are	  
considered	   among	   global	   best	   examples	   of	   transit	   and	   land	   sue	   integration.	  
Also	   these	   two	   cities	   were	   selected	   based	   on	   correlation	   on	   urban	   size	   and	  
urban	   population	   to	   Ahwaz	   so	   there	   would	   be	   higher	   chance	   in	   adapting	  
practices	  from	  both	  of	  them	  to	  Ahwaz.	  

Stockholm, Rail-based success 
 
The Swedish capital Stockholm sits on a dozen islands where Lake Mälaren 
meets the Baltic Sea. In 2010 the number of inhabitants in the Stockholm city 
were estimated to be 850 000 people, in the urban area to 1.4 million, and in the 
Stockholm county to be 2.1 million people. Furthermore, the population size is 
expected to rise with another 0.5 million due to migration by 2030 (City of 
Stockholm, 2012). In order to achieve a “world class city” by 2030, a new city plan 
(Vision 2030) was developed where the transportation system is considered 
sustainable and efficient (City of Stockholm, 2012b) 
 
Integration of urban development and transit 
 
Sweden has a history of integrating approach in planning that roots back to the 
19th century, which got strengthened from the 1940’s by the Social Democratic 
governments. One of their incredible examples is the method that Stockholm 
took to solve the pressure of urban development after Second World War. 
Master plan of Stockholm set a guideline that emphasized on combining the new 
residential areas with the new subway system, allocating on green networks and 
adaptation in regards to landscape and topology. This approach was also run in 
suburban municipalities provided by metro. The advantage of this approach is 
still perceived today (Ducas, 2000, p.57). Stockholm’s concentration on radial rail 
lines has caused “string of pearls” urban form of the city and balanced use of land 
for housing and job (Hiroaki, Cervero and Iuchi, 2013). Stockholm has applied 
TOD principles in master plans of its new towns like Vällingby, Farsta and 
Skarholmen. All of these new towns were provided with metro stations in the 
town centers, medium to high-density housing, pedestrian friendly areas and 
mixed land use were adjusted to the town centers. Thus these communities are 
more than a “place to pass through” but they are a “place to be” (Bertolini and Spit 
1998, cited in Hiroaki, Cervero and Iuchi, 2013). Latest new towns are Spanga, Kista 
and Skarpnack that also carry the same approach (The best practices handbook, 
2007). 
 
Regional Growth 
 
Stockholm is one of the great examples of sustainability that has been created 
through balanced growth approach in urban planning (Cervero, 2001a). The 
result of the strategic planning during the last fifty years has developed regional 
communities and commuting structure that eventually has led to decrease in 
auto-dependency in middle-income suburbs. From 1980 to 1990, Stockholm was 
the only city among 37 global cities that recorded a drop in car use of 229 annual 
kilometers of travel per person in a per capita (Ducas, 2000). 
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Transportation approach in Stockholm and its outcome 
 
The reason that makes transportation planning in Sweden and Stockholm 
notable is its adaptability to environmental and social features. Policies, plans 
and project evaluations comprise of coherent social and environmental elements 
(Ducas, 2000). One of the main goals is to maintain the share of public 
transportation on top. Stockholm’s public transportation share model is almost 
twice in comparison to the other models found in the other European rail-served 
systems, such as Berlin and inner London (Cervero, 2001).  
 
The Stockholm congestion tax that was launched in 2007 has declined the traffic 
to and from the city center by approximately 20 percent in comparison to the 
time without the congestion tax. Also greenhouse gas emissions have reduced by 
up to 14 percent in city center and 3 percent in Stockholm region. A trial of 
congestion tax that was carried out in 2006 was aimed to deal with skepticism 
over the congestion tax system which eventually led to its popularity as it 
decreased the car traffic in city center and citizens were satisfied with its effects 
on their transit. The congestion tax is national and levied on Swedish-registered 
cars from 6 in the morning to 6:30 in the evening on regular working days. Each 
transit costs 1-2 euro (maximum up to 6 euro), which is billed monthly to the 
address of the car owners (City of Stockholm, 2009). In first two years, congestion 
pricing caused a decrease of 14% in CO2 emissions and 25% reduction of traffic 
volumes of pricing zones in peak hours (cutting off one million cars from roads in 
a day) (Hiroaki, Cervero and Iuchi, 2013).  
 
Since the first Metro line opened in 1950, the system has expanded to seven lines, 
and a total length of 100 kilometers of rail with 100 stations in use. Moreover, 
there are three light rail lines and one inner city tramline: Tvärbanan, 
Lidingöbanan, Nockebybanan and Spårväg City - with a total length of 20 
kilometers and over 50 stops. Furthermore, there are three suburban rail systems 
with eight lines, 114 stations and a total length of almost 300 kilometers (City 
bikes, 2012). Cycling mode of transit is operated through Stockholm City Bikes 
program, which is a collaborative effort between the City and Clear Channel. 
About 1000 bikes are available for rent in Stockholm (City bikes, 2012). It has 
been estimated that in total 33% of the citizens walk or cycle to work or school 
today (Stockholms Stad, 2012). This program was encouraged as a strategy to 
complement the congestion-pricing program so the people that want to travel 
into the city by car can cycle instead (MPC, 2011). In addition there are in total 
1812 buses and 3034 taxies within the city center (Stockholms Stad, 2012). There 
are 372,000 registered cars within the city center (Stockholms Stad, 2012). 
 
Public transportation authority of Stockholm includes three institutes. The first 
is national infrastructures (road and network) that are managed at the national 
level. Count Council is responsible for regional transportation planning through 
Office of Regional Planning and Urban Transportation ORPUT (studies and 
analysis) and also for planning and organizing the public transit network 
through Stockholm Transport (SL) (Ducas, 2000). During the rush hour almost 
78 percent of the trips to the city are through public transport and during the rest 
of the hours are about 60 percent (City of Stockholm, 2009). 



	   21	  

Curitiba, BRT success 
	  
Curitiba is the 8th largest city in Brazil and has a population of almost 2 million 
people. Curitiba is the top economy in the southern part of Brazil (ICLEI, 2011) 
and is considered as one of the most well-managed and sustainable cities in the 
world. Curitiba is considered one of the world’s most sustainable and well-
planned cities due to its integration of bus-rapid system with urban development 
(Hiroaki, Cervero and Iuchi, 2013). Curitiba took a path towards less car-
dependent urban area by proceeding TOD around bus stations that led to high 
transit ridership and eventually less air pollution in comparison to other 
Brazilian cities (Cervero, 2001). Despite being a city with significant industrial 
sectors, Curitiba holds the cleanest air in Brazil in a result of strong coordination 
between mixed-use linear community pattern and transit system (Hiroaki, 
Cervero and Iuchi, 2013). 
 
Integrated approach in transportation planning 
 
In 1965 Curitiba’s master plan was established to cover matters such as 
transportation, land use development and structural road network. The goal was 
to guide the city growth out of the inner part and direct it to arterial corridors so 
as to create more balanced travel pattern with the help of mass transit system 
(The best practices handbook, 2007). From the early 70’s, public transportation 
has been combined with the whole city plan, which is now the main concern in 
long-term structural plan of Curitiba. Also Curitiba is one excellent example of 
TOD that encourages dense development around transit stations (ICLEI, 2011). 
Focusing on planning for people rather than car, Curitiba has developed along 
radial axes that are fully supplied with bus ways (Hiroaki, Cervero and Iuchi, 
2013). As a result, the growth of Curitiba has been guided along the selected 
linear corridors (structural axes) followed by zoning and land use policies that 
encourage high-density developments along them. Downtown Curitiba has 
become a hub and final point of traveling. Mass transit has been prioritized over 
car as the primary choice of transit within the city and volume of ridership has 
been raised due to the developments along the corridors (Goodman, et al., 2006).  
 
Zoning regulation and urban design standards can cause transit ridership 
efficiency and environmental quality. In Curitiba, trinary roadways are design 
elements that ensure accessibility in the city (Hiroaki, Cervero and Iuchi, 2013). 
Degree of accessibility stations has led to decrease in car dependency in Curitiba 
by directing the different urban areas close to public transportation. One of the 
initiatives was built of the pedestrian mall in 1972 was an effort in reducing the 
car traffic (ICLEI, 2011). Curitiba’s successful overall reduction in travel of its 
residents is because of persuading TOD through involving the initiative of 
pedestrian friendly community together with decreasing the capacity of car 
parking and establishing the Bus Rapid Transit (BRT) system along medium to 
large scale urban development (ICLEI, 2011). Benefits of these principles have led 
to high share of transit ridership, effective use of bus volume and also creating 
balanced directional flows as practiced in Stockholm (Hiroaki, Cervero and 
Iuchi, 2013). The other effective policies along with the integration of transit and 
land use planning have been launched in other sectors like housing, 
environment, social concerns and waste management (TCRP, 2006). 
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Public transportation background 
 
Curitiba’s bus system is one the heaviest transit systems in the world that 
presents features most like subway system with no restriction due to traffic 
signals or traffic congestion, affordable service and quick passenger 
loads/unloads. This system is the pioneer in establishing “bus-boarding tubes”. 
This practice has been an example for cities with growing economy that choose 
BRT as the fundamental as their transit system (ICLEI, 2011). Curitiba’s 
transportation system is constructed on the main radial corridors (structural 
axes) of the city where each of the axes is extended as a “trinary system” that 
includes three roads (ICLEI, 2011).  
The five “structural axes” that are complemented by “direct” express along the 
arterial roads and a broad feeder bus network is illustrated in Figure 2 (TCRP, 
2006). 
 
 
 
 
 
 
 
 
 
 
Figure 2, System of Bus Services in Curitiba, Brazil (TCRP, 2006) 
 
The trinary system of Curitiba can be seen in figure 3. This system includes a 
main central road that has a two-way busway, which feeds passengers to the 
terminals. Also along the bus ways the one-way traffic lanes are provided. To 
access the usage for private cars, almost one block from each side of the central 
busway one-way car access with three or four lanes is built. These blocks are 
provided with high-density land use development that in further direction it is 
planned to lessen. 
 
 
 
 
 
 
 
 
 
 
Figure 3, Trinary road concept, Curitiba, Brazil (IPPUC, 2009) 
 
The bus system along the five “structural axes” is called RIT (Integrated 
Transport Network) that forms a hierarchy throughout the city. Different types 
of buses are color-coded based on their functionality. Travel pattern of this 
system continues when bus lines get into the central business district (CBD) 
where the traffic access is limited by traffic management techniques such as 
“pedestrian zones, parking controls and bus-only access”. Even though the city 
center is considered the major destination of the bus system but the other main 
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destinations can be reached through “structural axes”. The bus service includes 
integrated terminals and on-street buses. This structure provides possibilities for 
passengers to change between different bus services without paying any 
additional fee. Passengers pay for the tickets when they enter the tube stations. 
The tube station serves two purposes; as a waiting area by providing shelter and 
to ease the loading and unloading of commuters (Goodman, et al., 2006).  
 
The modal share of transportation in Curitiba 
 
The modal share of Curitiba is approximately 45 percent BRT, 21 percent 
pedestrians, 5 percent bicycles, 5 percent motorbikes and 23 percent private cars, 
previously 28% of BRT commuters travelled by car (ICLEI, 2011). In comparison 
to other same sized cities in Brazil, Curitiba consumes about 30% less fuel per 
capita that eventually has caused the city to have the lowest air pollution in 
Brazil. Nowadays, Curitiba’s 1100 buses have 12500 daily trips, which serve more 
than 1.3 million, that are 50 times more than twenty years ago (Goodman, et al., 
2006).  

The Success factors of Public Transportation in Stockholm: 
	  
1. Since Stockholm is considered an environmentally aware city, the main focus 

is on increasing the quality of transport system, decreasing traffic and 
reducing the effects of climate change (MPC, 2011).  

2. Integration of housing and labour markets in regional level, plus excellent 
coordination between transportation and land use investment (MPC, 2011).  

3. Success of Cordon Pricing was due to the city’s geography which is 
surrounded by water. Places that are distributed like islands are more likely 
to benefit from these programs. In addition it is accompanied by expansive 
public transportation system with reliable features (MPC, 2011).  

4. Suitable funding by local and federal authorities, focus on customer 
satisfaction and proactive contract system (MPC, 2011).  

Success factors in the growth of the share of public transportation in 
Curitiba: 
	  
1. Encouraging the linear urban growth through integration of public 

transportation, road network a land use along the “structural axes" (TCRP, 
2006). 

2. BRT as a mass transit system that since its construction has led to almost 27 
million car trips reduction per year and saved about 27 million liters of fuel 
(TCRP, 2006). 

3. “Transit first policy”, by prioritizing public transportation and integrating it 
with community development (TCRP, 2006). 

4. Coordination of land use and transportation by implementing the policies for 
long-term period (TCRP, 2006). 

5. Implementing traffic congestion in inner city and preserving of historical part 
(TCRP, 2006). 

6. Economic support for integrating public transportation and land use (TCRP, 
2006). 

7. Infrastructural improvement (TCRP, 2006). 
8. Complementing the integration plan with advanced policies on housing, 

environment, waste recycling and social issues (TCRP, 2006). 
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Ahwaz city profile 
 
Ahwaz is the capital of Khuzestan province, which is located in southwest of Iran 
(see figure 4). Khouzestan province like other provinces in Iran is divided into 
counties. The city’s area is 219.25 km2 but the urban area is 115.72 km2 which is 
almost 50% of Ahwaz with population of 1,425,00 (Ahwaz Master plan, 2010).  
According to Deputy of Planning and Development (DPD) of Ahvaz 
municipality, Ahvaz is the 4th biggest city in Iran by density and 7th big city by 
population size (DPD, 2012). The city has grown on the banks of the Karun River 
and has an elevation of almost 20 meters above sea level. Ahwaz has a desert 
climate with long-extremely hot summers and short winters. Summertime 
temperatures regularly exceed 50 degrees centigrade while in winters the 
minimum temperature could fall around -5 degrees centigrade (Ahvaz 
Municipality, 2013). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4, Map of Ahwaz, Iran (Google Earth, 2014) 
 

City’s significant facts 
	  
Deputy of Planning and Development of Ahwaz municipality in its annual report 
(2012) described Ahwaz as an industrial city, oil and mining centre and a 
transportation hub. The industrial city of Ahvaz is considered a vital lifeline in 
Khouzestan province because of establishments of different industries such as 
mining, steel and chemical. Critical industrial centres such as National Iranian 
Drilling Company, Steel Company, National Steel Industrial Group Co., pipe, oil 
and gas companies and sugarcane industries. Also it is a home of some of the 
parent companies and most importantly, the main institutional units for 
operating and management of South Oilfields (The located fields of oil and gas 
resources under the management of Iranian National South Oilfield Company, 
NISOC) including facilities for exploration, drilling and production of oil and gas 
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are located in Ahwaz. 51% of Oil of Iran’s South Oilfields is in Ahwaz and there 
are four industrial parks are located in city. Development of agriculture and 
industry has profited various industrial products. Such as steel, sheet metal, 
pipes, profiles, industrial parts, synthetic leather, pressure vessels and heat 
exchangers of steel, oil and various petroleum productions, health products and 
detergent, sandstone, sand (industrial) mines and the rich oil and gas resources 
are located and being produced in the city of Ahwaz. Also, food products, 
agricultural products such as wheat, barley, vegetables, dates and fishery 
products are the main exports of the area to other provinces or abroad. 
 
The current city of Ahwaz is an important transit nexus, which through roads, 
rails and air connects the other parts of the country to the major ports of Abadan, 
Khorramshahr, Bandar Imam Khomeini and Mahshahr. There are also terminals 
and border markets located near the city, which have a big impact on city 
through traffic of goods, travellers, tourism and the Iranian and Iraqi pilgrims. 
Based on official data, Ahwaz City has five industrial parks, which in overall 
occupies 10.15km2 of the city that is about 1/7 of the urbanized area of the city 
(DPD, 2012) 

Main struggles of Ahwaz 
	  
The current difficulties in Ahwaz can be classified into three parts that each of 
them influence transportation of Ahwaz or get affected by transportation system. 
 
Air Pollution:  
World Health Organization (WHO) released a data about urban outdoor air 
pollution that indicated Ahwaz as the most polluted city in the world in 2010 due 
to the heavy volume of industry within and around the city that was about 74% 
and transportation that was about 24% (WHO, 2010). The citizens of Ahwaz face 
120 polluted days yearly (Donyae Eghtesad, 2012). 
 
Extreme weather condition:  
Ahwaz is recorded as the 8th warmest city in the world (CNN, 2012).  Warm 
weather is mostly observed in summer, late spring and early fall. The weather 
condition is one of the critical barriers to develop the city. 
“Unusual development and growth of the city, undesired placement of heavy 
industries, such as iron and steel plants, airport, and exploration of oil wells in a 
nearby city, in addition to heavy traffic have made the city like an island of heat 
and pollution,” argued by Tabatabaei, researcher in Chamran university 
(Tabatabaei 2002, cited in Florcruz, 2013). 
 
Migrations and Marginalization (Social Exclusion): 
Based on the latest official figures, 32% of people of Khouzestan province live in 
Ahwaz which are about 1,494,000 people. However, 35% (about 500,000 people) 
of the population of Ahwaz live in the fringe of the city or squared housing areas. 
This issue has made Ahwaz city, the second city in the country that struggle with 
marginalization and urban sprawl (Ahvaz Master Plan, 2010). 
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Urban structure of Ahwaz 
 
City Growth 
 
Ahwaz had an impressive city growth from 1998 till 2005. Figure 5 illustrates that 
the darkest lines are the current boundaries of the city and the dash lines are the 
oldest boundaries. The main growth directions of Ahwaz in order are to the 
south, northwest and north. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5, urban growth map of Ahwaz, Iran (Ahvaz Master Plan, 2010) 
 
Urban development of Ahwaz 
 
According to municipality of Ahwaz, city includes eight municipal districts. 
Table 1 shows data of population density, size of each municipality zone and 
their population. The population of these municipal districts is 1,186,880. 
However in reality this definition conflicts with the actual image of the city since 
the population of almost 300,000 is not officially registered in the municipal part 
of the city (Ahvaz municipality, 2013). 
 

 Population Area (m2) Density 
(people per 
hectare) 

Note 

Zone 1 110,305 16,626 108 Main part of central business 
district (CBD), lowest density 

Zone 2 74,291 304,180 33 Small part of CBD, lowest 
population, rich area, high 
traffic 

Zone 3 165,368 1,510,532 56 Marginalization, Fast growth 
to the north 

Zone 
4 

172,567 147,586 52  

Zone 5 119,402 440,011 28 Marginalization, Fast growth 
to the south 

Zone 
6 

203, 247 48,460 58 Highest population 

Zone 7 155,867 377,248 88  
Zone 
8 

114,230 140,863 43  

Table 1, population, size, density for each municipal district (Ahvaz municipality, 2013 made by author) 
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Urban Sprawl 
 
In 2010 a map of urban sprawl areas within Ahwaz was exhibited in Ahwaz 
Master Plan. The colored areas are the nineteen neighbourhoods in Ahwaz city 
that are considered marginalized areas and are not considered official 
neighborhoods of the city (Zarify and Movahed, 2010). However this 
categorization is different in practice as some of these neighborhoods are within 
the municipal districts and the rest are out side the official city boundaries. 
Figure 6 on top shows positions of eight municipal zones. Figure7 shows almost 
ten neighborhoods, created by urban sprawl, that are located within the city but 
in government documents aren’t considered as part of Ahwaz. Urban 
developments in these areas are in low quality even though they hold almost 30% 
of population of Ahwaz. Some of these neighbourhoods were originally slum 
areas or rural areas that eventually upgraded to city neighbourhood. The others 
(out side of the fringe of city) have been (or still) rural areas near the city 
boundaries that due to the reasons for migration to Ahwaz and marginalization 
are now attached to city but are not considered the official parts of the city (Zarify 
and Movahed, 2010). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6, map of municipal zones of Ahwaz, top position (Ahwaz municipality, 2013) 
Figure 7, map of marginalized neighborhoods in Ahwaz, bottom position (Zarify and Movahed, 
2010)	  
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Transportation in Ahwaz 
 
Current situation 
 
The heaviest weight of traffic in Ahwaz happens in three core neighborhoods of 
the city during rush hours and night times (due to weather conditions) that is 
caused by shared taxis, mini vans and private cars. Also, because of the different 
industries that are performing within and near the city, various commercial and 
residential constructions have spread in and out the city, which in overall have 
caused a huge transit in the city, urban sprawl and eventually caused the city the 
most polluted one in the world (Ahwaz Master Plan, 2010). According to the 
official report the total number of cars in Iran was 14,090,000 in 2012 where in 
2002 it was just 4,000,000 cars. The report shows there are 160 cars for 1000 
Iranian, which in ten years it will become 400 cars. According to the member of 
traffic council of Khuzestan, the total number of cars in Ahwaz is between 
220,000-250,000. Assistant director of Transport and Traffic Council of Ahwaz in 
interview with local magazine mentioned that daily trips to the central part of the 
city are between 700,000-750,000 and sometimes it exceeded to 1,000,000.  He 
also added that the problem of crowding in the city’s main centre is due to 
placement of commercial, clinical areas and pedestrians walking on the streets 
rather than on the sidewalks (ISNA, 2012). Based on a study were conducted in 
Ahwaz Master plan it indicates that transit modes in the city divides among 
private cars with highest share of 69%, taxis with 13% and buses were with lowest 
share of 2.2% in daily ridership (Ahwaz Master Plan, 2010). 

Bus System 
 
Different sources have different statistics over the share of ridership and transit 
modes in Ahwaz. According to the Statistical document (DPD, 2010) of Urban 
Planning Deputy of Ahwaz Municipality The numbers of passengers that use bus 
are the highest to compare to other transit modes. Also the share of bus ridership 
is the highest among the other modes (DTT, 2010). Table 2 presents available 
statistics.  
 
 
 
 
 
 
 
 
 
 
 
Table 2, Bus System statistics in Ahwaz (Mousaviun, 2013) 
 
Taxi System 
 
In Iran a shared Taxi is usually called "Taxi", while non-share is called "Taxi 
Service". Four passengers share a taxi where depends on the area it may have no 
terminus so they wait in the street side and call their destination to all taxis until 
one of them stops or it may have terminus where each taxi driver has one specific 
predetermined route that passenger can chose its own share taxi by picking the 

Item Numbers 
All the Buses 500 
CNG powered Buses 36 
Number of bus commuters (Daily) 400,000 
Number of travel by bus (Daily) 2,350 
Average waiting time 20 minutes 
Average bus passenger capacity 60 
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common route of the driver’s last destination. This mode is one of the fastest and 
easiest ways of commuting in busy area like centers. These are regular taxi but if 
somebody wants to get non-shared taxi he can call a taxi service for himself or 
wait in the street side and call out this type of taxi. Based on the report from 
Ahvaz deputy of transportation and traffic (DTT) Ahwaz has number of 3462 
registered taxis with daily passengers of about 130,000 people. However, the 
private taxis that work along these official taxis exceed this number of taxis up to 
6,772 in city (DTT, 2010). 

Transportation development plans of Ahwaz, 20-Year Vision Plan and 
Five-Year Development Plan (2011-15) 
 
In March 2005, the Iranian government issued a document called 20-Year Vision 
Plan that is the national plan for Iran that has been set to achieve its goals by year 
2025. Fulfilling the long-term goals of 20-Year Vision Plan, it has divided to four 
five-year economic development plans (20-Year Vision Plan, 2005).  
 
 
 “Iran’s 20-Year Economic Perspective, outlining a road map for the country’s economic, 
political, social and cultural developments during the next two decades. The Perspective’s 
preamble promised that by 2025, i.e., after the completion of four five-year development 
plans, Iran would be a fully advanced country, rising to the number-one rank in 
economic, scientific and technological progress among 28 nations in the Middle East and 
Southeast Asia. By that time, Iran was to be a nation with an Islamic and revolutionary 
identity, offering a guiding light for the Islamic world while engaged in effective and 
constructive interaction with the rest of the global community” (20-Year Vision Plan cited 
in Amuzegar, 2005). 
 
  
To follow the national 20-Year Vision Plan, the municipality of each city 
organizes its own plans according to the theme of the time five-year development 
plan for each period.  
The current Five-Year Development Plan of Ahwaz (2011-2015) states that by 2015 
Ahwaz will be a green, secure, industrial, touristic and commercial city through a 
synergy of social, cultural and management growth. The overall goals are: 
 
• Transit and public transportation improvement 
• Improving the municipal services 
• Increasing the accessibility to social welfare, health and safety of citizens by 

creating balance between municipal districts  
• Preserving and improving the built environment of the city 
• Increasing the public participation 
• Enhancing ICT in regards to development of electronic city  
• Restraining of slum areas and unofficial settlements 
• Coordinating the urbanization and architecture of the city with local climate 

condition 
• Efficient management and increasing the private investments (Five-Year 

Development plan, 2010) 
 
There are eight deputies in Ahwaz municipality that are responsible in 
establishing strategies that are in coordinate with these goals. The Deputy of 
Transportation and Traffic of Ahwaz (DTT) is the main responsible unit on 
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transit and transportation development in city. DTT is divided to four divisions 
that are Division of Traffic, Division of Taxi system, Division of Bus system and 
Division of Terminals. Each of them has its own strategies in achieving the 
overall goal.  
 
The organizations that apply the plans and projects are as below: 
 
• Organization of management and administration of Taxis 
• Organization of Urban Bus Transit 
• Organization of Regional Bus Terminal 
• Organization of Rapid Transit 
• Organization of Urban Railway 
 
According to the Urban Planning Deputy the main plans and projects of 
transportation planning of Ahwaz by 2015 can be listed in table 3. Along with 
these, educational programs in elementary level to engage children to the 
importance of managing traffic and transportation have been another project. 
BRT and Metro system are the ongoing projects of public transportation of 
Ahwaz will examine later in this thesis since they have been in most local debates 
(DTT, 2010).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3, main future projects of transportation of Ahwaz (Mousaviun, 2013) 

Projects Numbers 
Implementation air-conditioned Bus Stop 112 

Implementation ordinary Bus Stop 540 

Renovating Bus Stop 700 

Bus Hub 3 

Bus lanes and BRT 24km 

E-Ticket machine 600 

Increasing Buses 800 

Bus Stands and Garages 4 

Bus Turnout 300 

Air-conditioned Taxi stop 11 

Smart Taxi fleet (based on vehicle) 10,000 

Offices 1,500 

CNG pumps for Taxis Only 4 

Taxi Stand 3 

Bicycling line 15km 

Parking capacity (based on vehicle) 3500 
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Current approach in transportation planning of Ahwaz 
and major projects 
 
Based on the Ahwaz Master Plan, the current major mode of transit is private 
cars with the share of 69% in transit ridership whereas public transport ridership 
carries only 2.2% of the overall travel in the city. The focus has been on 
increasing the number of taxis to serve the needs of citizens since taxis in 
comparison to buses were more accessible. The focus on implementation of 
walking and cycling segments of the Master Plan was not very effective. Based on 
Cervero’s argument, this approach can be considered as mobility-based 
transportation where movement is prioritized over people and places. This 
approach focuses on increasing speed and eventually leads to the energy 
consumption rate and increased air pollution. One of the main issues of Ahwaz is 
air pollution. Ahwaz was considered the most polluted city in the world (WHO, 
2011) and transportation contribution to this critical problem is 26%. 

An examination of the future plans and projects of Ahwaz shows a slightly 
different approach in transportation planning in which Ahwaz municipality is 
establishing new metro lines, BRT lanes, expanding boulevards and road, 
facilitating bus quality, constructing cycling lines in small scale etc. Despite the 
implementation of underground public transportation (which is still under 
construction) the overall focus is on the dominant mode of transportation, which 
is automobile, and other minor modes such as buses, cycling and walking. The 
department of Traffic and Transportation of the Municipality of Ahwaz has also 
introduced Intelligent Transportation System (ITS), a Smart Card System in 
combination with Automatic Vehicle Location and Urban Railway System as the 
major projects in the city. The department has considers that minor projects such 
as BRT, improving bus stations, implementing bicycling lanes and designing 
walking pathways are meant to complement the major ones.  

The BRT project 
 
DTT indicated that the on-going BRT project of Ahwaz has been studying the 
potential areas and current bus stations that could be engaged in the system and 
that specific network have been designated for the system. The Ahwaz 
municipality describes this project as a tool to increase accessibility to public 
transportation and decreasing the waiting time. They also claim that this system 
is planned to have lanes for combining taxis and vans together with buses, which 
means that this BRT system is actually specified not only for buses but also 
different types of motorized vehicles (paratransit mode and bus mode). Based on 
this project data, a set of ten bus routes with the longest travel time and another 
set of ten bus routes with the shortest travel time have been specified. It also 
points out that the shortest routes are a minimum of 5 km long and the longest 
routes are a minimum of 17km (DTT, 2011). Figure 8, shows the current 
distribution of bus network. The bold green lines are the ones with highest 
number of passengers in peak hours. This map has been used for the current 
BRT project by the municipality of Ahwaz. The proposed BRT project was 
designed based on this map (DTT, 2011). 
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Fifure 8, map of spatial distribution of current bus network and proposed BRT lines (red color) in 
Ahwaz (DTT, 2011) 
 
 
The Urban Railway System project 
 
According to the Municipality of Ahwaz, the reason for establishing the urban 
railway system is the rising population of Ahwaz city that is predicted to reach 1.6 
million in 2021. Therefore, the city is going to need a modern transportation 
system urgently. In order to retain its position as a leading agricultural, industrial 
and educational center, an urban railway networks in particular is needed. The 
objective of this project is to reduce urban traffic congestion and air pollution, 
consequently providing comfort and welfare for all citizens. A reduction in travel 
expenses within the city as well as an effective and safe transportation system are 
mentioned as some of the other advantages of this project. 
 The proposed traffic model of the urban railway system of Ahwaz provides four 
lines. The first line connects northeast to southwest through the city center 
across the Karun River. It will transport most of the city’s passengers (its peak 
hour ridership is 17,000 per hour each way). This line will be built entirely 
underground and will begin from Pasdaran Blvd, which is to the northeast of the 
city, passing through city center and will head toward Golestan Blvd. in the 
southwest. The total length of line 1 is about 23 km and will have 23 stations to 
provide easy access to the city's major commercial and administrative centers. 
The travel time, including stops at stations, will be about 44 minutes. At peak 
travel times, the two trains will operate on the line with the headway of 210 
seconds and the maximum speed of trains will reach 80 km/h (Kayson, 2011). 
Figure 9 represents a map of the metro lines and selected stations. 
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Figuer 9, map of the four metro lines of Ahwaz. The blue line is under construction (Ahwaz 
Urban and Suburban Railway Organization, 2011) 
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What lessons can Ahwaz learn from Stockholm and 
Curitiba? 
 
Before exploring the successful factors of transportation planning in Stockholm 
and Curitiba, a brief overview of general comparison of these cities are 
categorized in table 3. One main difference that can be observed is that 
comparatively Ahwaz has lower price of gasoline than Stockholm has. Ahwaz 
has a vast dissimilarity in the share of transport ridership (3% of public transport) 
in comparison with both Stockholm and Curitiba. However, the number of car 
ownership in Ahwaz is less than half that of the other cities. Ahwaz’s GDP is 
almost similar to Curitiba but both cities carry different climate. 
 

 
Table 3, Overwrite of Ahwaz, Curitiba and Stockholm (1:Ahwaz municipality, 2013, 2: ICLEI, 2010 
3: Stockholm City, 2012 4: Indexmundi, 2013, 5:Numbeo, 2013, 6: DTT, 2013 7: Hiroaki, Cervero, and 
Iuchi, 2013, 8:  Weatherspark, 2013, made by Mousaviun, 2013) 

 Ahwaz, Iran Curitiba, Brazil Stockholm, Sweden 

Population 
and area 
(city)  

1,425,000 
220 km2  (1) 

1,764,540 
430 km2 (2) 

1,372,565 
382 km2 (3) 

GDP, per 
capita (PPP) 
(4) 

13.100$ (Iran) 12.000 $ (Brazil) 41.700 $ (Sweden) 

Gasoline 
Price 

(5) 
0.57 $ (Iran) 1.40 $ (Brazil) 2.13 $ (Sweden) 

Car 
Ownership 
(personal 
vehicle per 
1000)  

Aprx. 150 cars per 
1000 (6) 
 

400 cars per 1000 
(7) 

373 cars per 1000 (7) 

 
 
Climate (8) 

Desert climate, 
extremely hot 
summer (average 
temperature is 40c 
and maximum 
temperature is 54c), 
mid and short 
winter (8) 

Subtropical 
climate, 
maximum 
temperature is 30c 
and minimum is 
0c  

Humid continental 
climate, highest 
temperature is 20-25 c 
and lowest can be 
below -15 c  

Transportati
on services 

Bus, Paratransit, 
Metro (under 
construction)(6) 

BRT, bus, cycling, 
walking (7) 

Railways, Bus, 
Cycling, walking (7) 

 
Transport 
ridership (7) 

69.7% Private cars 
13% Taxis 
2.2% Public 
transport (6) 

45% BRT 
23% Private cars 
5% Motor bikes 
5% Cycling 
21% Walking (7) 
 

45% Public transport 
52%Private cars 
3%Cycling (7) 
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Sustainable transportation planning approach 
 
Reviewing the transportation planning of Stockholm shows that the overall 
approach is toward achieving the highest land use accessibility level with 
emphasizes on the comprehensive planning. Stockholm has grown along the rail 
corridors, following mixed-use and high dense development around transit 
stations and has also encouraged non-motorized transit modes.  From Cervero’s 
argument on “paradigm shift” from mobility planning to accessibility planning, 
Stockholm carries a balanced approach toward these two models. The history of 
integration of land use and transit in Stockholm is more than fifty years and now 
the positive result of this approach is observed throughout the city and its 
suburbs. This has created regional communities and transit structure that has led 
to the reduction in auto dependency. Balancing job and housing alongside the 
rail-based radial corridors has directed the growth of the city. This approach 
made Stockholm the only city in 37 global cities that had a drop off of 229 annual 
kilometers of travel per person in a per capita reduction in car use from 1980 to 
1990 (Cervero, 2006). 
 
Likewise, Curitiba’s transportation planning approach has also had more than 
forty years long history of comprehensive and accessible transportation 
planning. Curitiba’s master plan (in 1965) was set up to deal with issues such as 
transportation, land use development and structural road network so as to guide 
the city’s growth out of the inner core and direct it toward the arterial corridors.  
Engaging public transportation and mass transit system in master plan from 
early 1970 had major effects on the city growth and raising the ridership. Current 
growth of the city can be observed along the structural axes that are followed by 
high-dense and compact development patterns and also prioritization of public 
transportation over private car which has led to the raise in ridership.  
 
Lessons Ahwaz can learn… 
 
Evaluating the transportation planning approach of Ahwaz from Master plan of 
Ahwaz 2010, 20-Year Vision Plan and Five-Year Development Plan (2011-15) show 
that there are attempts in investing on public transportation, increasing the 
accessibility to public transport and implementing other modes of transit. 
However in practice the current focus is mostly toward conventional/auto-
dependency planning. As an example of huge investment on mobility-based 
transportation planning in Ahwaz, reference can be made to bridges which are 
becoming symbolic feature of the city. In the past decade, four new bridges have 
been added to the old ones (nine in total) to address the issue of traffic congestion 
and increasing auto-accessibility.  
 
Ahwaz can however borrow some of the policy initiatives introduced in both 
Stockholm and Curitiba. The lack of engaging land use with transit through 
coordinating transportation planning and urban planning is a missing link that 
can be fixed through accessibility-based and comprehensive transportation 
planning. TOD as a conceptual model if applied has the capability of improving 
effectiveness of accessibility planning and creating a platform for comprehensive 
planning through engaging different stakeholders in reaching a decrease in auto 
dependency and creating sustainable communities. The key components of TOD 
promote different modes of transit and urban growth at regional level. Strategies 
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such as ensuring mixed-use development, place making of key destinations, 
constructing pedestrian friendly street networks, preserving open spaces and 
emphasizing on public spaces (Calthrofe, 2001 cited in Jacobson and Forsyth, 
2008). Both Stockholm and Curitiba are two cities with these approaches that 
eventually have paid off their emphasis in the long term. The two have 
prioritized public transportation over private car through engaging transit 
system with land use development, transit corridors that guide the growth of the 
cities and applying polices which support transit oriented development in 
new/old developments at local/regional level. 

Growth in share of public transportation  
 
In directing the goal of the selected theories and introduced cases of transit 
oriented cities to the case of Ahwaz, I mainly stressed on the following concepts:  

• Integration of land use and transit; role of TOD  
• Modifying transportation modes of current and future plans 

So the study here is mostly influenced with these two views.   
 
One of the important factors that made TOD a successful practice in Stockholm 
was its implementation from an early stage in the master plan of the city. In this 
way, establishing the concepts of TOD laid a foundation for its long-term 
success.  Based on the guideline of the city’s growth, transit corridors (in this case 
rail-based axes) were constructed to guide and direct the urban growth. New 
residential areas were expected to integrate with subway system. Vallingby, 
Farsta and Skarholmen are the results of this method where each of the centers 
was followed by mixed-use, medium to high density, compact pattern and 
pedestrian friendly development. Another successful example of TOD can be 
found in Curitiba that follows in almost the same path as Stockholm. 
 
Curitiba’s structural axes, which are based on mass bus transit system, have 
guided the growth of the city through the outer part of the city. The urban 
developments were also placed along the transit corridors. These developments 
are supported with similar policies of medium to high density, mixed-use, 
pedestrian friendly developments. Arranging the places near public 
transportation has increased the accessibility to public transportation, which also 
has encouraged the use of non-motorized modes of transit. In both practices the 
strong coordination between land use and transit system is the strength of their 
success story. This essential belief is accompanied with set of guidelines and 
policies that promote dense and compact development with high accessibility to 
transit system. This concept carries two main results which are the growth in 
non-motorized transit like bicycling and walking but also increase in public 
transportation ridership.  
 
Rail-served corridors in Stockholm that are surrounded with a balance of 
residential and commercial developments have caused a well-adjusted growth of 
the city. As a result of this strategic planning during the last fifty years, regional 
communities and community structures have developed that have eventually led 
to reduction in auto-dependency in middle-income suburbs (Cervero, 2001a). To 
reduce traffic flow, vehicle emission and to increase accessibility, Stockholm set a 
congestion tax program that was designated around the inner city which had 
immediate effect and was appreciated by a vast majority of the county 
population (Metropolitan Planning Council, 2011). Much of the success of this 
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program was related to its synergy with city’s extensive public transportation 
system that works as a reliable option to travel in and out of the city. Also 
installing the toll checkpoints was almost easy since Stockholm is surrounded by 
water (Metropolitan Planning Council, 2011). Non-motorized modes of transit in 
Stockholm including cycling, bike-sharing program and walking have been 
estimated to hold 33% popularity among citizens (Stockholms Stad, 2012). The 
aim of the cycling program was to complement the congestion-pricing program 
in a way that people wishing to travel into the city by car would be able to use 
cycling (Metropolitan Planning Council, 2011).  
 
Curitiba’s overall success in reducing private cars travel was achieved through 
linking initiation of pedestrian friendly community together with decreasing the 
capacity of car parking and implementation of Bus Rapid Transit (BRT) system 
(ICLEI, 2006). Like Stockholm, the urban growth of Curitiba has been guided 
along the selected linear of transit corridors which were followed by the zoning 
and land use policies that encouraged high-density developments along them. In 
result downtown Curitiba became the hub and final point of traveling. Curitiba 
prioritized mass transit over car as the primary choice of transit within the city, 
consequently volume of ridership rose due to the developments along the 
corridors (Goodman et al., 2006). Curitiba’s bus system has one of the heaviest 
transit systems in the world that presents features like the subway system, no 
restriction due to traffic signals or traffic congestion, affordable service and quick 
passenger loads/unloads. The system is considered as the bases in establishing 
“bus-boarding tubes”.  Curitiba’s transportation system has five main radial 
corridors where each of the axes is extended as a “trinary system” that includes 
three roads. In comparison to other same sized cities in Brazil, Curitiba consumes 
about 30% less fuel per capita that eventually has caused the city to have the 
lowest air pollution in Brazil. 
 
Lessons Ahwaz can learn from Curitiba and Stockholm… 
 
In both Stockholm and Curitiba, transit-based corridors that are integrated with 
land use development make a strong foundation in guiding and directing the 
cities growth. This foundation is attached with other modes of transit that spread 
into the city center and out to the suburbs. Ahwaz is an old and historical city yet 
young and inexperienced in the context of urban planning and specifically 
transportation planning. However, this condition can be considered as an 
opportunity in the context of transportation planning and the importance of 
“paradigm shift” from traditional planning toward sustainable planning. 
 
The 20-Year Vision Plan as it is positioned on the top hierarchy of national 
decision planning should involve the approach of integrating land use and 
transportation in its policies. This approach can then be followed up in the Five-
Year Development Plan (2011-15) and further developed in the Master plan of 
Ahwaz for a solid effect on raising the share of public transportation. The 
Current master plan of Ahwaz can adopt the integration of land use and 
transportation with the help of TOD as a tool in current and old urban 
constructions. Ahwaz’s current transportation system struggles with weak 
connectivity from inner city to its suburbs (the marginalized areas, on the edges 
of the city), work locations and industrial parts. Both Stockholm and Curitiba 
have structural axes that are the skeleton of their mass transit system. Stockholm 
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has rail-based structural axes whereas Curitiba has bus-based structural axes and 
the two follow the principles of TOD around the transit stations to maximize the 
accessibility in reaching transit services and raise the ridership. Ahwaz is a fast 
growing city and its industrial aspect has been the strong factor in the growth of 
the city’s structure and urban mobility. Presently however, the city is struggling 
with urban sprawl and high auto dependency. Prioritizing commercial and 
industrial developments over sustainable urban developments has affected the 
mobility of the residents, transportation choices and that eventually made 
transportation the second reason for Ahwaz’s air pollution. Ahwaz is second in 
the ranking of cities with high unofficial settlements in Iran with 32% of its size 
measured as unofficial settlements. With this situation, the coordination of 
public transportation and land use planning can affect not just the ridership of 
transit system but also restrain urban sprawl and eventually decrease the 
transportation effect on air pollution. There are already some neighbourhoods in 
the city that can be adopted as pilot. These neighbourhoods are already having 
high dense and mixed land use patterns due to old structure. 
 
Based on the data from table 1 (Urban structure of Ahwaz, p. 26) a comparison of 
population density and size of each municipal zone can be drawn, see figure 10. It 
shows that some districts (such as zone three and zone five) carry significantly 
low densities. Notice that some of the proposed locations for metro system (top 
north and east part) are not currently considered as municipal zones of Ahwaz. 
Nevertheless, the issue of urban sprawl also affected these areas. Zones one and 
six already carry high population density in regards to their size. Zone one due to 
its characteristic as CBD already contains dense developments such as 
administrative and industrial centers, business and retail stores, high social 
facilities that make it very pedestrianized but also very traffic-congested area. In 
applying the elements of TOD, the current structure and statistics of each area 
should be considered otherwise it would overpopulate and over dense the 
neighborhood. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10, comparison of size of Ahwaz’s municipal zones and population densities (Mousaviun, 
2014) 
 
Also based on the map of the metro system of Ahwaz, indicating four lines 
passing through these neighbourhoods, it is very possible to apply TOD. The 
other map that can help in achieving the TOD goals is the map of urban sprawl 
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of Ahwaz that interestingly has major overlaps with the current metro system 
map. The current railway plan has already decided upon the location of its 
stations. These stations are spread all along the municipal districts of the city.  
Some are already located in high dense areas and some are in very low dense 
areas. Underground project of Ahwaz consists of four lines of which lines 
number one and number two are in construction process. Also the number of 
metro stations and the location of each station are already decided. On the other 
hand, studying the urban sprawl map (Zarify and Movahed, 2010), of Ahwaz city 
shows a number of nineteen neighbourhoods (unofficial) inside and outside of 
the city core. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11, Overlapped map of Ahwaz rail system and urban sprawl (modified by author, 2013) 
 
 
Studying the metro map and sprawl map of Ahwaz demonstrates an overlap of 
place making of stations and those neighbourhoods in the future. This overlap 
carries a great potential in applying TOD principles so as to raise the accessibility 
to public transportation and to increase ridership which could solve the problem 
of urban sprawl in Ahwaz. Figure 11, illustrates the potentialities of TOD in the 
current transportation planning of Ahwaz. This overlapped map shows that 
Ahwaz can follow the TOD principles as exemplified in Stockholm and Curitiba 
for establishing mass transit axes and integration with the urban growth of the 
city. Only fifty percent of the total area of Ahwaz is urbanized and the rest has 
undergone urban sprawl, unofficial neighbourhoods and settlements or not built 
at all. The red circles indicate the current marginalized areas in Ahwaz are 
connected to the future railroads. This placement if taken into account can save 
the city from the growing urban sprawl with applying the elements of TOD. Even 
though Ahwaz has focused on subway system in large scale, there have been 
strong critiques over its compatibility to the city structure. For instance, the 
technical performance of the subway due to the low height of city from the sea 
(18meters) and risk of damage to the recently explored heritage underground, 
both have raised questions about the reliability of this project.  
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Furthermore, the metro plan projects a carrying capacity of 17,000 people per 
hour/per destination but according to Mahon (n.d) this expectation from rail 
mass transit could fail unless the requisite population rises through a prospective 
large scale CBD with dense development and high-rise building so as to deliver 
the effective capacity to the mass transit. He suggests on the other hand that if the 
vision of the city is to have several CBDs with medium-rise buildings then bus 
transit could be an answer for the transportation of that city which can carry a 
capacity of 15,000-25,000 people per hour/per destination. This advocates a great 
potentiality in shifting of investment towards bus transit rather than rail transit 
which could further lead to economic and timely savings. 
 
Another potentiality in switching to bus transit is the current BRT plan of Ahwaz. 
Despite its approach (different in comparison to BRT system in Curitiba) that 
aims to engage buses together with taxis and vans to function as the concept of 
BRT for Ahwaz, yet this project can be a starting point in implementing BRT 
(toward its original system like in Curitiba) and applying the key components of 
TOD. The current BRT plan for Ahwaz identifies the most possible (large) routes 
for BRT that were shown in Figure10 (case study of Transportation practices in 
Ahwaz). These routes are the highways with the capacity of four lanes in each 
line that can be considered for the same elements of BRT development in 
Curitiba. Current share of bus system in public transportation of Ahwaz 
according to the master plan 2011 is less than 3% whereas the share of taxis is 13% 
(registered taxis). Also the biggest share of transportation in Ahwaz is through 
private car that is almost 70%, which contains almost 15% (data is vague) of 
unregistered taxis. In parallel to the structural axes, Ahwaz can adapt to the other 
modes of public transportation throughout the city. As in Stockholm there are 
different modes of rail system (light train, trams, commuter trains) and in 
Curitiba apart from the BRT system there are classified system of buses that in 
both cases serve as feeders in and out of the city center. 
 
The success of Stockholm congestion tax show the importance of operating this 
program in parallel to a comprehensive public transportation and different 
modes of transit altogether in achieving the most beneficial results of this 
program. Implementing congestion tax in the central business district (CBD) of 
Ahwaz has been discussed by the city council but the parallel plans regarding it 
has not yet been discussed. According to the transportation council in Ahwaz the 
inner core (Some part of zone 1 and zone 2) has almost one million travels daily. 
This creates an already very dense situation, which is struggling with huge 
number of private cars that move in and out of that district. Achieving successful 
congestion tax in Ahwaz, this plan need to be applied in synchronisation with 
other proposed transit plans.  
 
Applying the non-motorized modes of transit (walking, cycling, etc.) in Ahwaz   
such as pedestrian friendly communities in Curitiba and Stockholm’s cycling 
program can be an attractive practice (dense districts) and problematic at the 
same time due to its crucial weather condition. Since the city already has some 
high-dense neighbourhoods such programs are not feasible. For example one of 
these districts is the CBD of Ahwaz that has some areas (shopping street malls), 
which are restricted to pedestrians, and also because of its old structure and 
narrow streets people freely choose to use walking as a mode of transit in 
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between places (Ahwaz municipality, 2013). However since there hasn’t been any 
comprehensive approach and coordination between other modes of transit 
there’s always a huge crowd of people and cars using the same place at the same 
time, which sometimes is dangerous and also creates traffic congestion. 
Curitiba’s success in pedestrian friendly community in CBD and other parts of 
the city lies on restriction in parking spots, high-dense development and the 
great integration with holistic transit system.  
 
Bicycling has not been a formal way of commuting in Ahwaz or other cities in 
Iran. However in recent years, the central district of Tehran (capital city of Iran) 
launched a cycling program, which has been promoted by municipality to 
encourage people to use bicycle instead of shared taxis or motorcycles although 
it’s only allowed for men (Tehran municipality, 2010). Stockholm’s City Bike 
program that has been established to accompany decongestion tax program 
provides 1000 bicycles in inner core of Stockholm. It has been estimated that 33% 
of citizens walk or cycle to key destinations like work and school. Stockholm 
inner core that follows a high dense pattern together with expansion of bike 
stations increase accessibility to this service so the user is encouraged to choose 
this mode of transit freely.  
 
Bicycling as a mode of transit in Ahwaz as the eighths hottest city in the world is 
very dependent to the weather condition. The warm months start in mid spring 
and it continues until mid-autumn. Even at nights in summer it still feels very 
warm for outdoor activities. The weather should therefore be taken into account 
when planning. In this regard, Ahwaz which is considers one of the ten hottest 
cities in the world whereas Stockholm which considered one of the coldest cities 
in the world should be considered in the picture.  Therefore, cycling can be 
promoted at night in warm months and winter s as a choice of commuting in 
Ahwaz. Since Ahwaz contains dense districts that are compatible with the 
practical efficiency of cycling, that can be a platform for a pilot plan for effective 
walking or cycling as a way of transit mode. Both walking and cycling programs 
in Stockholm and Curitiba can be considered in Ahwaz but the issue of the hot 
climate will be a big challenge in its success. The other issue that needs to be 
considered is the gender limitation in access to non-motorized modes of transit, 
specifically regarding cycling. Under the current regime, cycling is not allowed 
for women in urban areas (in gated communities or in specific parks it is allowed, 
however people go against this directive).  
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Discussion 
 
A study of the future transportation plans mentioned in the 20-Year Vision Plan 
and the Five-Year Development Plan (2011-15) shows that lots of emphasize was 
placed on supply improvements. Focus have been on projects relating to ITS, 
highway capacity, transit facilities (such as metro system and BRT) as well as 
some minor focus on demand management such as pricing, e-ticket project, etc. 
They didn’t address the important role of land use management and its 
significant influence by integrating it with transportation planning that can 
decode the reasons behind the low share of public transportation in Ahwaz and 
also its impact on increasing number of private cars in the city. In general the 
lack of holistic approach can be observed from both reports. 
 
The outcomes from examining the current and future plans of transportation of 
Ahwaz (according to the 20-Year Vision Plan and the Five-Year Development 
Plan (2011-15) indicate that the city can adopt the most successful factors of 
transportation planning from both Stockholm and Curitiba. At the first glance of 
the public transportation projects and plans of Municipality of Ahwaz, it can be 
observed that the responsible institutes and the municipality are doing their best 
to attempt to implementing a comprehensive public transportation in the city 
but in practice it shows a big failure to the end users, which are citizens. Mohan 
stress that the type of vision chosen by planners influence the type of public 
transportation as the urban structure and public transportation are linked 
together (Mohan, n.d). In this sense the 20-Year Vision Plan and the Five-Year 
Development Plan (2011-15) both need to formulate a vision of sustainable 
transportation planning approach in their criteria. However there are systemic 
conflicts at national level that need to be taken into consideration such as 
insufficient regional coordination at metropolitan level, restriction in national 
regulations and administrative limitations. These conflicts in the Ahwaz 
transportation plans need to be transformed from the national planning stage if 
the aim of obtaining fundamental and long-term alteration in Ahwaz 
transportation planning is to be achieved. 
 
The gap between an integration of transportation and land use planning should 
be filled at as soon as possible. One of the essential success factors in both 
Stockholm and Curitiba was their history of more than forty years of integrated 
land use and transportation planning. In the current situation of Ahwaz, the lack 
of public transportation features (quantity, quality, time efficiency) and high ease 
of access to private car usage has created a strong bond. This when coupled with 
low fuel price brings about a complex chine. This state of complexity is what has 
resulted in the less than three percent share of public transportation in Ahwaz. 
The solution in this complex situation lies in its division into different stages with 
a strategic transportation planning and as well as a strong national support in the 
fuel pricing if the share of public transportation is to be increased and the long 
term goal of achieving a sustainable transportation plan is to the attained.  
 
Schiller et al. (2010) argue that that better governing and development of the 
current transportation features is an essential element in reaching a “new 
paradigm” of transportation planning. So in that sense the current transportation 
plans of Ahwaz can add on strategies such as expanding transit options, 
encouraging efficient modes of transit and smart growth principles to the current 
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plans of the 20-Year Vision Plan and the Five-Year Development Plan (2011-15 
and future plans). The Municipality of Ahwaz has planned on building air-
conditioned bus stations, running air-conditioned buses and multi-purpose 
electro cards that operate between bus, taxi and parking spots. The problem with 
these projects is the missing link between them and a holistic approach on 
transportation planning which its strong a point when it comes to the integration 
of land use and public transportation. TOD as a tool to implement the principles 
of smart growth and sustainable transportation planning need to be established 
as the base for all minor project that are set to be operated. Examining the map of 
the urban structure of Ahwaz and the distribution of population density in each 
municipal district (55% of city is urbanized) together with the map of urban 
sprawl point out the strong potentiality in establishing a paradigm shift in 
current transportation planning toward a sustainable transportation planning. 
 
Studying two main public transportation projects in Ahwaz, metro system and 
BRT, highlights some problematic issues in their implementation. While the 
carrying capacity and technical issues (danger of low sea level and damaging the 
underground heritage) has a negative profile on the metro system, its future 
stations and line placement on the other hand have quite a good overlap with the 
sprawl map. The BRT project however shows a great potential to be developed 
into a more integrated system with the land use of the city and engaging the 
sprawl part to the city core. The problem with the current BRT project is their 
principles which are very different in comparison to Curitiba’s BRT. For example 
the municipality introduced single-direction lane within the existing highways 
but not specific lines that function separately from the automobile lines. The 
high share of BRT in Curitiba is as a result of the structural axes and the 
implementation of TOD around the stations can be applied to Ahwaz’s current 
BRT as it is already located in high-dense areas of the city or has the potential of 
becoming densely populated. To direct and balance the growth of Ahwaz, the 
long-term goal in transportation planning of Ahwaz should be balancing the 
regional growth (like Stockholm and Curitiba). Since the city is growing toward 
north and south this will engage and integrate urban growth and transportation 
patterns together. 
 
Non-motorized modes of transit such as cycling and walking also decrease auto-
dependency. Such projects could use TOD as a guiding tool to be implemented 
in compact and high dense area where citizens can freely opt for them as modes 
of transport. Additionally, since the city has high temperatures, (where in 
summer it experiments 50 centigrade days) the bicycle and walking lines should 
be adapted to suit its weather condition. This is very important since 
encouraging people in hot areas to use non-motorized transit will be difficult. 
The implementation of the projects if not contextualized to fit into the climate of 
the city can have a negative impact on the otherwise positive principles of TOD. 
Since both Stockholm and Ahwaz have problems with weather, the success of 
the former in having a high share in public transport should be an 
encouragement to the later. Another conflict regarding investing on cycling 
programs rises when it comes to gender limitations in national regulations, 
which brings the question of right to the city. Taxis and private cars in Ahwaz 
city are the tough competitors to other modes of transit. They are the most 
reachable and most preferred for the citizens. Other modes of transit need to be 
promoted in order to increase the share of public transportation. 
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The shift from mobility to accessibility transportation planning in Ahwaz is a 
difficult task in terms of infrastructural development. National support and 
supervision is needed in shifting to accessibility-based transportation planning 
that seeks improvements of alternative modes of transit, promotes changes in 
travel behaviour and creates more accessible land use.	  Ahwaz, because of its 
central role in oil resources and industrial establishment has a rapid growth 
outward towards the south, east and north. The relocation of the city’s airport is 
an attestation to its growing importance due the recent discovery of oil resources 
in it. It is important to accept that the city is currently growing in an unplanned 
pattern (because of industrial significance in national and local level) and its 
current growth could lead to its collapse into a city with huge social-economical 
exclusion. This should be the first issue be critically attended in the 
comprehensive planning of the city and its transportation planning.  
 
According to Newman (2010) investments on public transportation and TOD can 
reduce the risk of vulnerability of cities during global peak oil in the future. 
However, relying on the oil resources as the primary source of energy in Ahwaz 
not just at local level but also in national level has led to the tough decision of 
investing in other sources of energy for transportation. This rationality affects 
people’s lifestyle and urban mobility as well as the availability of low fuel prices 
that leads them to choose private cars over public transportation. On the other 
hand accessibility to transit services play a major role in people’s choice of 
transportation where they can be surrounded by ease of choosing different 
modes of transit based on distance and availability. The current practices in 
Ahwaz in improving public transportation services need to be expanding more 
toward accessibility planning and the practice of TOD parallels integrated as a 
tool in the locations of future metro system. Alongside these plans, rules and 
regulations on private car movements in Ahwaz need to be applied as it has a 
very high share of almost seventy percent. However as said before low fuel price 
will play a major role in the success or otherwise of these regulations and as such 
a comprehensive plan at the national level is required. The success of TOD and 
expanding variation in transit modes is critical if the share of private car would 
be reduced or not. 
 
Ahwaz cannot yet implement a vision of “walkable city” like Stockholm since 
paratransit and private cars are the two main engines of transportation in the 
city. The very first step in this direction should be an attempt to balance the 
public transportation with private cars, then a step further can be taken to create 
a more sustainable vision. Education and awareness of increasing air and 
environmental pollution in the city alone will not convince the people to choose 
these modes of transport. Increasing accessibility through walking and cycling, 
guaranteeing people’s safety and appropriate physical conditions should be on 
top of the strategies in implementation of these modes. 
 
There are also some local context issues that can again affect the proposals for 
Ahwaz. One critical issue that needs to be considered is the people’s value for 
private care. Car ownership and transportation with private automobiles is more 
than just a way of movement rather it is more of a life style. Apart from the 
reason that having a car increases the accessibility within the city, it also 
increases the privacy for users. For example in order to reduce confrontations 
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with the police in relation to their social standing, people prefer to travel with 
their own cars in the city. Another instance that, recreational places where 
people mostly hang out tend to be located in places that are highly reachable by 
private automobiles. This practice goes against the principles of TOD which is to 
promote mixed-use and accessibility of residents. . Ahwaz has a hot desert 
climate that in recent years have experienced extreme weather temperature that 
put the city among the ten hottest cities in the world in 2012 (Almond, 2012).  
 
When it comes to investments in public transportation and applying TOD that 
encourages non-motorized modes of transit, it is very important to consider the 
weather-ridership relationship on Ahwaz. Bad or extreme weather conditions 
can decrease transit ridership, transit service reliability, and prolongation in 
vehicle running time. According to a study done in Massachusetts Institute, 
acknowledging weather-ridership relationship lead to better development of 
transit services and also cause proper evaluation of required investments in 
relation to weather-friendly facilities; such as air conditioning, infrastructural 
design for extreme weather conditions. Factors such as infrastructure, trip, 
service and passenger’s personal characteristic have strong potentiality in 
impacting on the correlation between weather and ridership (Zhan, Wilson and 
Rahbee, 2007). The hot weather days in Ahwaz have two peak hours in the city. 
In addition, traffic congestion in regular peak hours (work hours) and evening 
peak hour (between 7-9pm) usually take place in warm months of the year where 
people use private cars and taxis for personal and recreational trips. This 
phenomenon adds another weight of traffic congestion in the city. The other 
local factor is the city’s significant geological structure that has great prospects in 
oil extractions, which has impacted on the city’s growth in an unbalanced pattern 
and also has affected the transportation pattern toward more auto dependent 
type of mobility. For example, the recent discovery of oil on a site in the city’s 
airport has led to closure of the air which in turn has affected transportation 
since the original transport line passed through the airport. 
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Conclusion: 
 
Achieving a successful TOD plans call for support from the national level, intra-
agency collaboration in coordination with regional and national initiatives. 
Ahwaz can learn several lessons from successful cities that have applied TOD. 
However, reaching the promise goal of integrated land use and transit planning 
require a strong vision for the city. In that respect, the vision should be able to 
forecast how the city will grow in future and clarify the role of related 
transportation institutes and policy makers. Ahwaz is extremely auto-dependent 
city with a very low share of public transit. The unplanned growth of the city has 
been fed by the growth of the industrial sectors in and out of the city that 
eventually attach the rural areas to the city. The first step toward controlling this 
unbalanced growth of automobile transportation is to consider the real spatial 
growth of the city (not just focusing on the usual practice of considering just the 
50 % urbanized area). By incorporating this fact the land use of the city can then 
be correctly synchronized with transportation projects (current and future). The 
other important point is the significance of the local context that needs to be 
taken into consideration in formulating the vision and strategic planning. 
Moreover the crucial weather condition together with the high accessibility of 
taxis and private cars have created a strong bond that is hard to break by only 
sustainable transportation planning approach. Other components such as 
designing according to the local climate, outdoor thermal comfort and built 
environment in response to the hot climate needs to be added onto the 
sustainable approach of transportation planning so that the share of public 
transportation can be raised to compete with the high share of private cars. One 
of the driving forces behind this issue is the very low price of petrol which again 
increases the affordability of the use private automobiles. Therefore a good 
public transportation alone cannot affect the transit ridership in a large scale. 
Decreasing the number of private car travels through applying auto-reducing 
policies, decreasing the number of parking spots and transit demand 
management, as a complimentary program along with developing public 
transportation features require e support from the national authorities to achieve 
a raise in the share of transit. The uncertaintity about peak oil consequences has 
not received any attention from the city of Ahwaz and in Iran at large. Policy 
makers and city authorities should therefore consider alternative sources of 
energy together with the changes in transportation modes (specifically private 
cars). 
Both the 20-Year Development plan and the 5-Year Development plan need to 
have a dramatic change in their long-term and shor-term goal in pursuing 
sustainble urban development and reaching sustainable transportation planning. 
Dealing with auto dependency needs a comprehensive and holistic approach in 
transportation planning through engaging land use and transit planning. 
Achieving a sustainable urban transportation needs to be considered not as a 
goal but as a process so that it will be efficient both now and in the future. The 
Ahwaz transportation dilemma is not just a local situation but also a product of 
the national transportation system. The dependency on oil resources not just in 
the transportation system alone but also in overall national economic system 
makes it hard for any local shift from current transportation trends toward a 
sustainable transportation system. A paradigm shift is therefore required and 
this should start from national policy and policy makers if the goal of 
sustainability is to be accomplished. 
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Further Research: 
 
The thesis emphasized on increasing the share of public transportation in Ahwaz 
and in seeking to overcome the auto-dependency of the city. It proposed 
applying sustainable approach in the Ahwaz transportation planning by 
implementing the TOD and encouraging transit modes. However there is variety 
of other concerns, which can be found in relation to the research problem.  One 
area that future research can focus on within this area can be the subject of 
gentrification. The application of TOD in neighborhoods could raise the cost of 
living and may even push city further sprawl out. Another example of further 
research can be on discovering context sensitive solutions, for example since 
Ahwaz is a city that is highly distinguished by its climate issue, the directly 
transfer of European or American TOD principles may not answer the 
contextual problems of the city. Further studies can be conducted on the effects 
of urban sociology on transportation, which could address the issues of 
marginalization in Ahwaz.  This approach can explore the relation between 
urban transportation and urban structure through its impacts on social and 
spatial structures, residential segregation, decentralization and inequalities to 
mobility access. An aspect that this thesis did not explore is the issue of car 
culture and how it influences social norms. This is an important subject in 
recognizing the challenges of implementation of new practices, specially the ones 
that are borrowed from successful examples of transit-oriented cities. 
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