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Abstract 

Today, the American model of Transit-Oriented Development (TOD) has gained widespread 

adoption around the world. It is built upon an interplay between land use and transportation, 

encouraging public and non-motorised transportation modes and alleviate the pollutions caused 

by car dependency. The context-sensitive virtue of TOD planning clearly makes the diverse 

contextual pattern of TODs around the world. Together with pioneer cities in the U.S., Japan, 

Singapore, and other European countries, there are some developing countries such as Iran (as 

the newcomers to TOD), with rapid urbanisation and motorisation trends, trying to benefit from 

TOD advantages to address their unsustainable, traffic-caused challenges. Following a Modernist 

line of thought, urban planning in Iran has pursued completely car-oriented planning and design 

norms over recent decades resulted in unliveable urban areas. In response, the government and 

policy-makers have recently made some efforts to turn it into a sustainable way, such as adopting 

the integrated land use and transportation policies. It can be illustrated by approving a recent 

national agenda (2017) along with its related guideline (2020) for developing TOD in Iran. To 

date, however, most TOD literature and practices reflect the context of the developed world 

such as American and European cities, and many developing countries such as Iran suffer from 

the dearth of action research in order to support and feed the decision- and policy-making, and 

products. To fill this gap, the present research is built upon the case of Iran in order to bridge 

Iran’s policy, planning instrument, and urban design guidelines with TOD strategies. In other 

words, this research examines how TOD as an instrument is constructed in the urban planning 

domain, urban design practices and could be implemented in Iranian cities. Accordingly, four 

research questions are defined as follows: (1) What are the core dimensions to frame the 

structure of the transit-oriented policy, planning, and urban design in global research and 

practice? (2) What developing countries are confronted with when planning TOD? (3) How is 

Transit-Oriented Development understood and constructed in the policy-making and urban 

planning context in Iran? (4) To what extent is the current design of Iranian cities conducive to 

welcoming TOD core proposals? Three interrelated studies (Study A, Study B, and Study C) are 

thus defined, making a multi-scale investigation from policy, planning to urban design, in order 

to better cover the multiple realms pertinent to TOD. To do so, the research methodology draws 

on a mixed qualitative method, ranging from interviewing to field observations, as well as a 

diverse set of primary and secondary data. The results confirm that, as with the global 

experiences, adversary physical characteristics and policy background of Iranian cities 

tremendously preclude joint transport and land-use initiatives so that the nature of urban 

(transport) policies and planning as well as the resulting urban form are both car-oriented. As 

such, a great deal of fundamental work is needed by national and city officials. The findings also 

showed the extent to which the conditions for developing countries are similar. Finally, in trying 

to take Iran a step closer to a better comprehension of how it can be implemented successfully, 

the conclusion includes implications for policy, design, and practice. This could also make some 

contributions to research on the urban planning and design fields and delineate the way for 

future research.  



Resumen 

 
Hoy en día, el modelo estadounidense de desarrollo orientado al tránsito (TOD) ha ganado una adopción 

generalizada en todo el mundo. Se basa en una interacción entre el uso del suelo y el transporte, 

fomentando los modos de transporte público y no motorizado y aliviando la contaminación causada por 

la dependencia del automóvil. La virtud sensible al contexto de la planificación DOT marca claramente el 

patrón contextual diverso de DOT en todo el mundo. Junto con ciudades pioneras en los EE. UU., 

Japón, Singapur y otros países europeos, hay algunos países en desarrollo como Irán (como los recién 

llegados a TOD), con tendencias de urbanización y motorización rápidas, tratando de beneficiarse de las 

ventajas de TOD para abordar sus problemas insostenibles. , desafíos causados por el tráfico. Siguiendo 

una línea de pensamiento modernista, la planificación urbana en Irán ha perseguido normas de diseño y 

planificación completamente orientadas al automóvil durante las últimas décadas, lo que resultó en áreas 

urbanas no habitables. En respuesta, el gobierno y los formuladores de políticas han hecho recientemente 

algunos esfuerzos para convertirlo en una forma sostenible, como la adopción de políticas integradas de 

uso de la tierra y transporte. Puede ilustrarse aprobando una agenda nacional reciente (2017) junto con su 

directriz relacionada (2020) para el desarrollo de DOT en Irán. Sin embargo, hasta la fecha, la mayoría de 

la literatura y las prácticas de DOT reflejan el contexto del mundo desarrollado, como las ciudades 

estadounidenses y europeas, y muchos países en desarrollo como Irán sufren la escasez de investigación-

acción para apoyar y alimentar la toma de decisiones y políticas fabricación y productos. Para llenar este 

vacío, la presente investigación se basa en el caso de Irán con el fin de unir la política, el instrumento de 

planificación y las directrices de diseño urbano de Irán con las estrategias DOT. En otras palabras, esta 

investigación examina cómo el DOT como instrumento se construye en el dominio de la planificación 

urbana, las prácticas de diseño urbano y podría implementarse en las ciudades iraníes. En consecuencia, se 

definen cuatro preguntas de investigación de la siguiente manera: (1) ¿Cuáles son las dimensiones 

centrales para enmarcar la estructura de la política, la planificación y el diseño urbano orientados al 

tránsito en la investigación y la práctica global? (2) ¿A qué se enfrentan los países en desarrollo al 

planificar el DOT? (3) ¿Cómo se entiende y se construye el desarrollo orientado al tránsito en el contexto 

de la formulación de políticas y la planificación urbana en Irán? (4) ¿En qué medida el diseño actual de las 

ciudades iraníes conduce a acoger las propuestas centrales de DOT? Se definen así tres estudios 

interrelacionados (Estudio A, Estudio B y Estudio C), realizando una investigación multiescala desde la 

política, la planificación hasta el diseño urbano, con el fin de cubrir mejor los múltiples ámbitos 

pertinentes al DOT. Para hacerlo, la metodología de investigación se basa en un método cualitativo 

mixto, que va desde entrevistas a observaciones de campo, así como un conjunto diverso de datos 

primarios y secundarios. Los resultados confirman que, al igual que con las experiencias globales, las 

características físicas adversas y los antecedentes políticos de las ciudades iraníes excluyen enormemente 

las iniciativas conjuntas de transporte y uso del suelo, de modo que la naturaleza de las políticas y la 

planificación urbanas (de transporte), así como la forma urbana resultante, son a la vez orientado al 

automóvil. Como tal, se necesita una gran cantidad de trabajo fundamental por parte de los funcionarios 

nacionales y municipales. Los hallazgos también mostraron hasta qué punto las condiciones para los 

países en desarrollo son similares. Finalmente, al tratar de llevar a Irán un paso más hacia una mejor 

comprensión de cómo se puede implementar con éxito, la conclusión incluye implicaciones para la 

política, el diseño y la práctica. Esto también podría hacer algunas contribuciones a la investigación en los 

campos de la planificación y el diseño urbanos y delinear el camino para futuras investigaciones. 
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1. Introduction 
 

This section summarises background and elucidates the context 

which Transit-Oriented Development indispensability in Iran would 

have to arise from. In addition, it focuses on the research importance 

and makes connections with evident challenges to determine 

research gaps. Besides, research aim and question are listed to be 

investigated in the following studies. These studies have been placed 

in the thesis's structure showing the research path in final part of 

this section. 

 

 



 

 

1.1 Background and research gap 

It is widely believed that cars started to dominate urban areas and in different ways as of 

pre-Second World War. The phenomenon of “Automobile Cities” generalised in 1950s and 

afterwards, in which cities expanded without structure or planning outwards their oiginal sites 

causing automobile dependency to their inhabitants (Newman, 2015). In parallel with sprawl 

or suburbanisation, this resulted in several remarkable impacts for the planet and for 

humanity itself, such as huge energy waste, air pollution, environmental demolition, social 

segregation and so forth. To deal with it, many scholars placed priority on integrated 

transportation and land use planning approach and, almost at the same time, on the 

application of Sustainability strategies from 1980s. A sustainable urban mobility would be 

easy, convenient, affordable and accessible travelling to a place with low impact on the 

environment (Lam & Head, 2012). Nowadays, the idea of sustainable movement has 

increasingly gained popularity in both developed and developing countries, owing to diverse, 

possible advantages by which planet’s resources preservation and urban residents' quality of 

life are purposefully targeted. In this regard, over recent decades, much attention has been 

paid to the forms of sustainable and active transportation when developing cities.  

Iran, as a developing country is not an exception and includes many urban characteristics 

mentioned above. Modernisation movement of 1940s and afterwards in Iran resulted in car-

friendly urban areas and auto-dependent activities (Poormokhtar, 2013). This fast-growing 

movement in Iran in line with the global trend caused the dramatic demolition of indigenous 

structure of urban neighborhoods and established modern-style planning and design agenda 

for new developments. As a result, most public spaces and street life of the country have been 

dominated by car mobility in recent decades (Hosseini & Naghi zadeh, 2016). 

On the other hand, Iran’s rapid population growth and the high rate of urbanisation during 

the past decades are at the roots of immigration and centralisation yielding densely-populated 

cities. Together with real state logics, it has spurred more housing demands, skyrocketing 

land prices and causing higher building densities, especially in large cities (Shieh, 2006). 

According to the latest national census data (2016), the number of urban populations saw an 

upward trend considerably soared from about 31 to 74 percent over a fifty-year period of 

1966-2016 (SCI, 2018b). Likewise, the increasing number of nuclear families, income raise, 

incremental car ownership, the limited share of public transportation, and car externalities 

challenged the livability of Iranian cities, to a large extent.  

Mirmoghtadaee (2016) argues that all these factors provide a context in which TOD could 

play an important role in reducing car dependency in Iran. She also highlighted three basic 

obstacles facing the development of TOD in Iran: (1) the need for an Iranian version of TOD, 

(2) low priority given to the integration with transport infrastructure in national housing 

strategies, and (3) overlapping and parallel institutions and insufficient planning instruments. 

There are other studies in which TOD in Iran has been under focus of attention, including the 

small number of local, case-based research works. These studies were conducted throughout 

different cities nationwide, where basic physical dimensions of TOD (i.e.,, 3Ds) were 

examined qualitatively and quantitatively, regardless of the policy and procedural 

frameworks (e.g., Alizadeh et al., 2013; Asadollahfardi et al., 2015; Abbaszadegan et al., 
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2011; Behzadfar & Zabihi, 2011; Rafieian et al., 2010; Montazeri, 2012, Kheiroddin et al., 

2014; Motieyan & Mesgari, 2017; Motieyan & Mesgari, 2019; Mirmoghtadaee & Adli, 

2018). In this respect, there are some relevant gaps that could be filled with an in-depth 

research, in order to be able to answer questions such as what are the prospects and 

challenges associated with planning TODs in Iranian cities, or to what degree such plans 

could achieve success? 

Currently, the Iranian central government, policymakers and few municipal officials are 

seriously attempting to turn the car-based transportation and urban planning models into the 

sustainable ones. Developing metropolitan public mass transit mean, such as subway systems 

and BRT in large cities, and its associated policies and institutions, and more recently, 

approving a national guideline for TOD are some examples. These all portray the officials' 

enthusiasm to apply transit-oriented strategies in the Iranian cities, on the other hand, 

something that has been recommended by Iranian academic bodies for many years. A 

national TOD approach implies that, as with many other countries, the problems in Iran are 

not only related to just a set of imperfections in public transit services, but also needs 

development integration in order to achieve sustainability. 

The present thesis would not claim that it can address all the above-mentioned issues, but 

it endeavours to identify the preconditions for transit-oriented planning in Iran. To do this, 

there is no doubt that the experiences of TOD planning elsewhere and a careful examination 

of its potential application in the Iranian framework could contribute to meet the issues 

above. The overall aim is thus building upon bridging gaps between Iran planning system and 

TOD requirements to feed the decision-making process through a supportive research. 

 

1.2 Thesis aim and research questions (RQ) 

As seen above, evident, unsustainable outputs of Modernist planning and design practices 

in many Iranian urban areas suggest the great potential for improvement if new and more 

sustainable principles are adopted, particularly the integrated land use and transportation 

planning approach, globally known as Transit-Oriented Development. This adoption cannot 

be literal, since this kind of urban policies are highly context-sensitive, as shown in Ortuño-

Padilla et al. (2017), Higgins & Kanaroglou (2016), Lyu et al. (2016), De Vos et al. (2014), 

Tan et al. (2014a), Thomas et al. (2018), Aston et al. (2016), and Qvistrom & Bengtsson 

(2015), that stress on the need of context-sensitivity of TOD guides in order to reach success. 

Therefore, it is needed to look for the specific development strategies based on unique Iranian 

context. To date, many researches and applied projects have contextually made attempt to fill 

planning gaps by following TOD guides worldwide. However, most TOD literature and 

practices reflect the context of developed world such as American and European cities, while 

developing countries such as Iran suffer from the dearth of action research in order to support 

decision making and to feed policymaking procedure and product. On this basis, the present 

research is built upon the case of Iran aiming at filling the gaps within the realm of urban 

planning and design studies, as follows: 

  

1. After more than two decades of TOD development, there are mistakes to be avoided 
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and opportunities to be learnt for Iran, derived from the international, practical and 

scientific experiences. 

2. There is a dearth of specific, case-based research on TOD in Iran, while, rapidly, 

some vexing urbanisation (traffic)-caused environmental challenges are affecting the 

quality of life in Iranian cities. 

3. Most debate on the degradation of Iranian urban space by scholars, shows that traffic 

congestion is a highly relevant cause, and point to the need of filling the gap of 

research about transportation and urban development linkage. 

4. Iran Ministry of Road and Urban Development has recently approved a national 

document namely “Transit-Oriented Development Document” with a lack of local 

supportive research so the question remain unanswered: “How can it be done 

successfully?” 

   

To fill these gaps, the aim of the present research is to address the central research 

question of “Can transit-oriented strategies be applied to Iranian cities? and, if yes, how and 

what are prerequisites?” In other words, regarding the socio-economic, physical and cultural 

context of Iranian cities, this research tries to understand prospects and challenges associated 

with TOD planning and design and establish the most effective, planning and design 

frameworks and procedure for this country. In this regard, the overall aim is to examine how 

TOD as an instrument is constructed in the urban planning domain, urban design practices 

and could be implemented in Iranian cities. The following research questions (RQs) were 

designed as for the overall aim:   

 

RQ1. What are the core dimensions to frame the structure of the transit-oriented 

policy, planning, and urban design in global research and practice? 

The present query reviews TOD planning literature to establish a theoretical 

framework and basis for investigating TOD planning in DCs. This is because there is 

no explicit, comprehensive list of the planning themes and dimensions to be addressed 

in TOD development, despite more than two decades of research and practice 

worldwide. TOD planning dimensions not only can provide a basis for making the 

evaluation of Iran context possible, but also it paves the way for conducting inter-

context comparisons. As such, this question attempts to provide a sound context to 

answer the following questions.  

 

RQ2. What developing countries are confronted with when planning TOD? 

The second question tries to probe the lessons which can be learnt from DCs, in terms 

of TOD planning and design prerequisites. Due to many common features among 

DCs studies in different contexts —related to challenges and prospects for progress in 

TOD— they could provide solutions suitable in other urban contexts, such as Iranian 

cities. In fact, the variety of these studies shows they are facing diverse, specific 

facilitators and barriers in search of transport-land use integration. In this respect, 

there are a growing number of developing countries pursuing TOD proposals, but 

common challenges and opportunities are not still clear. That is why this research 
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question attempts to fill the gap by answering the following queries: (1) What are the 

chief challenges and opportunities for delivering TOD in the developing countries? 

And (2), how do challenges and opportunities for planning and implementing TOD 

vary between developed and developing countries? The aim is to provide a 

comprehensive database on these issues, in order to get a complete picture of the 

barriers and facilitators for making comparison in the context of Iranian cities.  

 

RQ3. How is Transit-Oriented Development understood and constructed in the 

policy-making and urban planning context in Iran?  

Third question is built upon the overall aim of the thesis, whose target is to localise 

global TOD strategies in Iran. According to the above-mentioned issues (see 

Background) associated with Iranian urban development, planning and design, the 

present query will draw on policy and planning issues and understand preconditions, 

with regard to the TOD principles (Section 2.1). Concerning the scale of country (i.e., 

Iran) and the general focus on planning, this clearly requires a comprehensive and 

multilateral investigation of urban planning and policy-making structure in Iran, that 

will be done through a discussion with local actors and scholars. In other words, this 

RQ seeks to answer the question of “how TOD could fit into the Iranian planning”. 

 

RQ4. To what extent is the current design of Iranian cities conducive to 

welcoming TOD core proposals? 

Basically, the last RQ aims to cover the TOD design requirements to complement 

TOD-centred policy and planning. This question is regarded as the core of the present 

thesis since it is very close to thesis original aim and the question of “how can it be 

implemented successfully in accordance with physical design characteristics of 

Iranian urban areas?” In fact, this query makes the effort of understanding design 

prerequisites for localising TOD in Iran. On this basis, other relevant questions can be 

raised on reflection of various urban forms (fabrics), design scales (i.e., 

neighbourhood and streetscape), design dimensions and qualities when evaluating 

station environments design. 

   

1.3 Thesis structure 

The Thesis has been settled as an integrated three-study process, in order to solve the 

research’s overall aim and questions1 (Figure 1.1). As a whole, it provides a multi-scale 

investigation from policy to planning, and to urban design, in order to better cover all the 

subjects pertinent to TOD paradigm and its applicability to Iran based on four RQs. In fact, 

these scales have not been casual, they respond to a clear top-down structure (from policy-

oriented issues to practical ones) and help to address the problems from a broad and 

 
1According to Figure 1.1, the results of this research (each study) have been published or submitted in the form 

of several journal papers and conference proceedings, as outlined in List of Publications at the end of the work.
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transversal perspective. The studies go from the general Study A, building upon global TOD 

lessons from outset, to the particular Study C on present Iran condition, which is a very 

comprehensive and effective way to address the topic of the thesis: TOD development in 

Iran.   

 

 
Figure 1.1 The scope of each study with regard to the research questions, source: researcher 

 

Also pursuing this, a set of qualitative methods has been applied in order to conduct the 

triple studies. Research methodology thus encompasses a range of methods, from 

interviewing to filed observations, as well as a set of primary and secondary data (Figure 1.2). 
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Figure 1.2 Research methods used in the thesis, source: researcher 

 

The process starts with systematically reviewing TOD literature and providing a wider 

perspective upon the notion of Transit-Oriented Development, background, context, planning 

process, design practices and dimensions related to the paradigm. To do so, a Qualitative 

Meta-synthesis study and Thematic Synthesis helps to identify TOD as a planning instrument 

and design guide, and extract effective themes and dimensions applied to set TOD policies 

and inspire planning and design process (Study A). 

Then, the focus shifts to the second and third research questions. Study B localise TOD 

core strategies for the case of Iran and other DCs based on an empirical study with actors. 

Urban professionals including policy and decision makers, urban and transportation planners, 

designers, government and city officials, and sustainability advocates are interviewed and 

analysed, using a Qualitative Content Analysis, to better understand prerequisites for 

planning and designing TOD in the case of Iran.  

Study C addresses the last research question in which the design prerequisites are analysed 

in terms of the capability of Iranian urban fabrics and public (street) spaces to be conducive 

to TOD. A combined approach of macro-scale, GIS-based measures along with micro scale, 

objective “observation” provides evidences for a better comprehension of the prerequisites. 

Finally, in the conclusion section and in order to close the research aim, the Thesis 

integrates these studies in an attempt of presenting a reliable framework able to contribute to 

theoretical and practical knowledge, particularly in the case of Iran and other developing 

countries, and conduct a research for future policy, planning and design practices.  



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Study A: TOD concept and dimensions 
Conceptualisation of the idea and its dimensions 

 

This section draws the whole image of Transit-Oriented 

Development by reviewing its concept as a planning instrument and 

design guide. Answering divergent questions, the first part of the 

study attempts to describe the various aspects of the conception. It 

also gets to the TOD dimensions based on research done already on 

the subject in recent decades. To do so, the section benefits from a 

QMS and Thematic Analysis methods. This makes a basis to the next 

phases in which the study focus would be mainly on the case study 

for localising TOD planning dimensions and scrutinising TOD design 

qualities. 



 

 

2.1 TOD as an urban policy, planning instrument and design guide: A review 

TOD is known as an interdisciplinary approach involving diverse planning dimensions. 

Apart from the two clear spheres of Urban Development and Transportation, TOD engages 

other fields and issues associated with its concept and practice for making these policies real. 

This has led to a set of interdisciplinary efforts, supporting and revolving around urban 

planning and design. Accordingly, there is ample literature on TOD resulted from more than 

two decades study and practices. This inspired the researcher to elaborate on the divergent 

aspects of TOD planning and design background and literature, as follows:  

  

- TOD origin as an instrument in the planning domain  

It is an article of faith that the idea was originally designed by Peter Calthorpe, an 

American architect in the U.S. His primary idea was formed based on the interaction between 

movement and urban form which was closely connected with development strategies such as 

Smart Growth and New Urbanism in notion (Xu et al., 2017; Dunphy & Porter, 2006; Wey, 

2015). These strategies pinpoint providing a set of new urban settlements in order to recite 

the story of promotion against being dependent on the cars and its hostile impacts (Shibley, 

1998; Goetz, 2013). In fact, after ample suburbanisation and increased car-oriented 

movements during post World War II, more urban road construction and growing car travel 

demand led to congestion, energy shortage, negative societal outcomes, as well as the posed 

costs on people, cities, and the environment (Banister, 2005; Xu et al., 2017). Accordingly, 

high-quality public transit, as well as the high level of local accessibility was totally regarded 

in cities and placed on the agenda in order to decrease the need for car use. Investments on 

urban rail infrastructure with regard to new development around its station reshaped the 

future city structures once more. Therefore, the links between transport and land use and 

public policies established the basic fundamentals of the Transit-Oriented Development 

concept in the United States (Aston et al., 2016). However, different global communities have 

already applied various TOD proposals in their planning process. It is widely believed that 

the concept (i.e., integrated transport land-use) had already roots in European and 

Scandinavian urban planning and design (Curtis et al., 2009; Xu et al., 2017). As such, 

Staricco & Vitale Brovarone (2018) refer to TOD as “emerging European-style planning in 

the USA”, and Pojani & Stead (2014a) point to “knooppun” - Dutch local term - as traditional 

type of node problem investigation. Also, proposals such as Garden City movement in the 

late 1890s (Hall, 2002), Linear City by Arturo Soria y Mata (Sung & Choi, 2017), 

Copenhagen Finger Plan in 1947 (Knowles, 2012), Toronto in the 1950s (Kenworthy, 1991; 

Cervero, 1986b), Stockholm master plan (1952), development plan of Paris in 1965, Rosario 

Plan for Seoul in 1980 (Sung & Choi, 2017) have clearly paid attention to the instrument of 

movement and development integration in their planning process.  

In addition, such basic TOD design principles have already been focused by other urban 

scholars. In trying to establish a new prospect for urban life, the Death and Life of Great 

American Cities written by Jane Jacobs (1961) made attempts to make dramatical changes in 

the zoning, including single-use, car-oriented Modernist planning style. In the same vein, 
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New Urbanists then supported this idea and put the stress on dense, mixed-use and walkable 

neighbourhoods (Leinberger, 2009; Peiravian et al., 2014). They aim to re-create pedestrian-

friendly neighbourhoods, where most of residents’ demands (e.g., living, working, shopping, 

entertainment, etc.) can be addressed within a walkable distance (Peiravian et al., 2014). New 

Urbanists’ tenets were accompanied by other urban design scholars such as Jan Gehl, who 

placed priority on the necessity of human scale and social activities between buildings 

through the number of studies revolving around street life e.g., Life between Buildings, Cities 

for People, and Public Spaces (Yoshii, 2016).  

 

- TOD definition in urban planning terminology 

Even though there are other synonyms and associated terms such as Transit village 

(Bernick & Cervero, 1997), Transit-supportive development, and Pedestrian Pocket 

(Calthorpe, 1989), the concept of transport and land use integration has been commonly 

labelled as Transit-Oriented Development all around the world for many years. Despite the 

core notion that is built upon the integration of urban environment (land use) with a public 

transport node, a universal definition for the concept could not be systematically found due to 

the diverse landscape of communities (Cervero, et al., 2004). Even, lacking clearly-specified 

desired outcomes and standards for TOD by Calthorpe (1993), as the founder, made the 

differentiation hard between TOD and the close concepts such as Pedestrian Pocket, 

Traditional Neighborhood Design and so forth (Jamme et al., 2019). According to Figure 2.1, 

Peter Calthorpe in his book, The Next American Metropolis, characterises TOD areas as “a 

mixed-use community within an average 2,000-foot (or 10-minute) walking distance of a 

transit stop and core commercial area. TODs mix residential, retail, office, open space, and 

public uses in a walkable environment, making it convenient for residents and employees to 

travel by transit, bicycle, foot, or car” (Calthorpe, 1993). Simply, TOD is a process 

concerning with development of mixed-use areas equipped with public services around a 

transit station with high-efficiency and high-quality transit services (Cervero, 1998; Curtis et 

al., 2009; Dittmar et al., 2004).  

 

 
Figure 2.1 TOD model, source: Calthorpe, 1993, p.56 
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TOD neighborhood is generally defined as a pedestrian-friendly environment in which a 

mixture of uses with articulated density is centered upon a light rail, heavy rail, or commuter 

rail station. It also includes developments along heavily-used bus and BRT corridors (Steiner 

& Butler, 2006). TOD strategy combines land use transport functions to reduce urban sprawl 

impacts and transform cities (Cervero et al., 2004; Newman & Kenworthy, 2006; De Vos & 

Witlox, 2013). 

 

- TOD principles which form the idea's basis 

In trying to making immense transformations in people's travel behaviour, TODs 

encourage them to make more use of public transit, instead of being increasingly dependent 

on cars (Cervero, et al., 2004). Consequently, TOD communities can reach traffic 

convenience, enhanced air quality and economic development around transit stations (Hess & 

Lombardi, 2004). On this basis, TOD principles are to a large extent close to those that 

established for New Urbanism and Smart Growth in theory. In brief, their nuclear principles 

are diversity, density and compactness, walkability, affordable and cost-effective housing 

choices, public and non-motorised transportation, and greenery and open spaces1. More 

specifically, Calthorpe (1993) summarised below seven TOD principles, very close to the 

past most treasured man-made environment tenets and different than the last two generations 

of urban planning in the U.S. (p.43): 

 

• Compact and transit-supportive growth on a regional level; 

• Commercial, housing, jobs, parks, and civic uses within walking distance of transit 

stops; 

• Local destinations directly connected by a network of pedestrian-friendly street; 

• A mix of housing types, densities, and costs; 

• Sensitive habitat, riparian zones, and high-quality open space preservation 

• Public space-oriented building and neighbourhood activity; and 

• Infill and redevelopment along transit corridors within existing neighbourhoods. 

 

- The advantages and disadvantages for TOD planning 

 TOD policies have proved to be beneficial for health, environment, economy, and society  

(Higgins & Kanaroglou, 2016). Transit-oriented areas produce less air pollution (Loo et al., 

2017), since walking and cycling in TODs is economically valuable and less costly even than 

public transport (Victoria Transportation Policy Institute, 2010). Other luxuries, including 

flexibility, enhanced public safety, lower energy use and environmental adaption, provided 

affordable transportation and housing choices, efficient transit services, better air quality, 

more social homogeneity and economic development, and healthier and liveable local 

communities, are also associated with the application of transit-supportive strategies (Li J., 

 
1  See http://www.newurbanism.org/newurbanism/principles.html and https://smartgrowth.org/smart-growth-

principles/ 

http://www.newurbanism.org/newurbanism/principles.html
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2018; Cervero et al., 2004; Hess & Lombardi, 2004). Furthermore, according to Newman & 

Kenworthy (1998), it tends to foster a sense of community producing social benefits. 

TOD can be also regarded as one of the most sustainable models of urban development 

(Renne et al., 2016a) where the major sustainability goal (addressing the needs of current and 

future generations concurrently) is met through environmental protection, social development 

and economic prosperity, resulting in quality human life (World Commission on 

Environment and Development, 1987; Heberle, 2008; Payda et al., 2017). TODs approcah 

this by establishing a well-connected network and easily accessible area equipped with 

efficient PT services (Medved, 2016).  

However, there are a set of drawbacks related to TOD paradigm. It is criticised for putting 

stress on physical design, regardless of giving priority to the social needs (Soltani, 2011). In 

the United States, for instance, TOD is criticised because the increased population density is 

higher than what people can tolerate (Gilat & Sussman, 2003). Also, some TOD measure like 

mixed use development and grid network by which automobile use would be spurred (ibid, 

2003). Increased construction costs and inability to attract investments due to higher risks are 

other negative points (Soltani, 2011). Hess & Lombardi (2004) pointed out the fact that 

TODs are mostly planned for new suburban or greenfield sites which might cause population 

decline and few developments in inner cities.  

 

- The barriers for planning and implementing TODs 

Despite its renown and application for decades now, TOD is a complex policy that 

regularly faces a number of stumbling blocks that must be dealt with. In the TCRP 102 

report, Cervero et al. (2004) pinpointed the main barriers through a categorisation process 

including fiscal (i.e., effective factors related to the financial feasibility of TODs), 

organisational (i.e., institutional challenges to implementing TODs successfully), and 

political issues (e.g., land use policies). They also put the stress on other several specific 

barriers to TODs, such as the congestion conundrum, logistical dilemmas: the conflict 

between “node” and “place”, the parking puzzle, and getting the mixed-use formula right. 

Loukaitou-Sideris (2010) proposes two other kinds of cultural/perceptual and 

physical/environmental challenges through research into the situation in Southern 

California. Renne and Listokin (2019) showed the tensions between increasing densities and 

preserving historic structures in TOD areas. Similarly, Bernick & Cervero (1997) raised the 

issues associated with density and local community concerns. In a more comprehensive 

taxonomy, Tan et al. (2014b) present another classification that includes two formal (i.e., 

policy and governance) and informal (i.e., social and behavioral trends) institutional barriers. 

However, it is noteworthy that the impediments to TOD planning and implementation to a 

large extent rely on the context of TOD projects. For example, California department of 

transportation (2005) referred to a set of challenges (e.g., poor pedestrian access of many 

station areas, separated community by a set of large parking lots, community character 

change, lack of transit-friendly local zoning, high risk for developers, and precluded private 

sector involvement), which might not be the case elsewhere. 

 



37 

 

- TOD planning scales 

To reach TOD goals, such planning strategies should be incorporated into various scales, 

from macro level of region to the micro level of neighborhoods or station areas. On this basis, 

different scales and contexts can be considered for TODs. Peter Calthorpe initially 

distinguished urban TODs around rail transit lines from neighbourhood TODs surrounding 

bus lines to encourage urban developments at appropriate scale (Hess & Lombardi, 2004). 

Apart from transit type, the major differences between TOD types and scales mostly lie in the 

type of activities (employment), density and projects’ location. CTOD broadened a network 

of transit-oriented corridors (TOC) within regions to maximise the TODs effects (Belzer , 

2011). This formulates a four-level classification for TODs, ranging from region, corridor 

and station area to the level of individual projects  (Zimbabwe & Anderson, 2011). Cervero 

(1998) in his book, The Transit Metropolis: A Global Inquiry portrays a set of practices upon 

which he establishes the concept of a transit metropolis: “a region where a workable fit exists 

between transit services and urban form. In some cases, this means compact, mixed-use 

development well suited for rail services, and in others it means flexible, fleet footed bus 

services well suited to spread-out development” (Cervero, 1998). Concerning such attributes, 

there are thus several examples of metropolises worldwide, as the largest scale for TOD 

planning. 

 

- TOD key role players (actors) 

A different composition of stakeholders plays role in the process of TOD planning and 

implementation in each context (Zheng, 2015). In general, they can be categorised into three 

main groups of actors in the literature: community, private sector and government. 

Regardless of TOD context, public sector usually sets a common local community vision and 

goal, provides station area development plans and design guidelines, engages the public in 

the TOD projects using different methods and at various levels, and facilitates TOD 

implementation process. The central and local government can set (national) policies, define 

legal and constitutional frameworks, lead the TOD planning efforts, and forms the financial 

structure. And, private sector can engage in operating the projects (e.g., bus operation private 

companies) or investments on infrastructures, housing, commercial centres, etc. It mainly 

aims to maximise the revenues, according to its goals and business plan, therefore, its 

investment return and certainty are crucial in this respect. However, the threshold of 

responsibilities and role of the above-mentioned actors is diversified, and to a large extent is 

sensitive to the context of TOD projects and their governance system. Also, they play roles 

during the different stages of TOD planning and implementation. Renne & Newman (2002) 

point to three stages of planning, development and built-out, and role of each public and 

private sector. 

It is agreed that each actor seeks its own goal, motivation, and agenda, not all of which are 

consistent or compatible (Cervero, et al., 2004). What is important is to make a balance 

between them, i.e., private and public interests (Dorsey & Mulder, 2013). To do so, someone 

(i.e., an entity) should take the lead in establishing TODs (Hess & Lombardi, 2004) which 

can be different contextually. For example, transit agencies lead TOD projects in the U.S, 
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while municipalities are responsible bodies in China  (Zheng, 2015). Furthermore, the role of 

actors in materialising successful TODs is undeniable. In this regard, Thomas & Bertolini 

(2017) refer to a set of critical success factors (i.e., requirements) to implement TODs: good 

inter-actor relationships, lower competition among municipalities, presence of a regulatory 

regional land use-transport planning body, multidisciplinary implementation teams, public 

participation and acceptance, and influential key visionaries over time.  

 

- Global TOD: Developed and developing countries 

Although the concept of TOD is mainly recognised in line with the work of new urbanists 

in the U.S, it has been most fully developed in Europe and Scandinavian cities (Curtis et al., 

2009). In Europe, besides playing the role of a transit node, bus stations areas historically 

support social activities in which physical characteristics such as diversity and walkable 

design inspire people to follow active transportation (Chisholm, 2002). In contrast, the TOD 

context in other countries does not entirely match up with the basic principles of TOD as 

developed thereafter in the USA (Brown et al., 2009; Xu et al., 2017). In recent decades, 

practical guidelines on TOD have become an applicable approach for the transformation of 

American cities to avoid extensive urban sprawl (Chisholm, 2002) by making dense and 

pedestrian friendly station areas around primary 20th-century's streetcar lines of American 

cities (Hess & Lombardi, 2004). In addition to the U.S., a set of transit metropolises such as 

Hong Kong, Singapore and Tokyo have widely adopted integrated transportation and 

development strategies that resulted in a higher transit ridership (Cervero, 1998; Knowles, 

2012). Some cities in South American countries have also developed TOD strategies around 

BRT (bus rapid transit) stations (Goodman et al., 2005), with the outstanding example of 

Curitiba, Brazil. 

Besides pioneer cities in the U.S., Japan, Singapore, and other European countries, there 

are a number of cities or countries —mostly drawn on the context of developing world, which 

have taken steps to apply TOD policies to their contexts without any precedence of transport 

land-use integration. They tend to be different from their former counterparts, in terms of 

physical, economic, policy and social backgrounds. In fact, there is a limited set of rapidly-

growing cities in DCs, sprawled over acres of periphery, which have mostly been motorised, 

may thwart decades of endeavors to curb environmentally negative impacts of urban 

development (Cervero, 2013). This is also related to the annual growth in motor vehicle 

ownership, currently much higher in developing countries than developed ones, due to a 

similar economic model (Kitamura & Mohamad, 2009; Pojani & Stead, 2017; Pucher et al., 

2007; United Nations Human Settlements Programme, 2013; Xu et al., 2017). Accordingly, 

this uplifting trend could intensify urban issues such as overcrowded urban centers, 

overwhelming traffic congestion (Cervero, 2013; Pojani & Stead, 2015), visual intrusion 

(Pojani & Stead, 2015) and other mobility related externalities. Urban mobility in developing 

cities suffers from poorly designed urban networks (Cervero, 2013) as well as a decline in 

public transport services (Pojani & Stead, 2015). Furthermore, a considerable share of urban 

residents with informal jobs resides in Favela style settlements (Pucher et al., 2007) with 

increasingly declining accessibility (Gakenheimer, 1999). At the same time, housing policies 

to overcome shortages are often the key concern of governments in developing countries 
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(Sung & Choi, 2017). Taken together, these factors make Transit-Oriented Development 

(TOD), as a public policy for coordination of transportation and land use (Aston et al., 2016), 

appealing for governments in the developing world, many years after being introduced to 

address U.S. urban challenges (Xu et al., 2017). There is also a consensus that TOD in the 

long term should prove to be a winning development strategy in the developing world and 

could provide even greater benefits than in wealthier countries (Cervero, 2013; Gilat & 

Sussman, 2003). 

Over recent years, many large cities in developing countries have introduced integrated 

urban development policies on different scales (i.e., neighborhood, corridor, region and 

metropolitan), as well as diverse transit systems (i.e., rail based and road-based such as BRT 

and bus). This can be illustrated by cities in nations such as Brazil (e.g., Curitiba), India (e.g., 

Ahmadabad, Delhi, Mumbai, and Bhopal1), China (e.g., Shanghai and Guangzhou), and 

South Africa (e.g., Johannesburg). In addition, some governments have set TOD policies and 

prepared subsequent guidelines at national level such as India (Ministry of Housing and 

Urban Affairs, 2015; Ministry of Housing and Urban Affairs, 2016) and Iran (Ministry of 

Road and Urban Development of Iran, 2020). Taking the general ideas of TOD and 

measuring feasibility, they generally seek a solution to mitigate their numerous urbanisation-

related problems (e.g., Alwehab & Abdul Ghafoor Al- Ani, 2016; Babalik-Sutcliffe, 2013; 

Gilat & Sussman, 2003; Pongprasert & Kubota, 2017; Rangwala et al., 2014; Zhang, 2007). 

Transport development in DCs seems an opportunity to go beyond isolated mobility 

improvement, aiming at formulating future urban development policies around transit 

systems (Wang et al., 2019a). 

 

- The reflections on previous research 

On the theoretical side, modern transportation land use integration (TOD) studies were 

practically initiated by the New urbanism idea in the 1980s in the U.S., and then the 

Calthorpe’s seminal book appeared including the main idea. General principles, methodology 

development, implementation mechanism, and the comparison of real-world successful 

previous cases were highlighted by a majority of primary studies for a few years (e.g., 

Cervero, 1998; Boarnet & Crane, 1998; Calthorpe, 1993; Van der Ryn & Calthorpe, 1986; 

Freilich, 1998; Cervero, 1986a; Delsohn, 1989; Girling, 1993). In this regard, addressing the 

main challenges of American cities, as well as the advantages of the lessons related to 

integrated transport/land use in the framework of pedestrian pockets was emphasised to 

indicate a new trajectory for redesigning the urban areas. 

Over the last decades, researchers from various knowledge backgrounds have increasingly 

developed new facets of TOD studies. Interestingly, this subject connects highly divergent 

interests. Transportation planners, sustainability advocates, economists, environmentalists, 

politicians, urban designers, real estate developers, and those in the health and biological 

fields all have an interest. Reviewing previous literature reveals a number of TOD-related 

studies regarding various areas such as Equity, Gentrification, and Displacement (e.g., 

 
1  Local guidelines for Mumbai and Bhopal are also accessible via: http://mohua.gov.in/cms/sustain-sutp-

tod.php.  

http://mohua.gov.in/cms/sustain-sutp-tod.php
http://mohua.gov.in/cms/sustain-sutp-tod.php
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Saldaña & Wykowski, 2012; Rayle, 2015; Dong, 2017; Deka, 2016; Chava et al., 2018), 

Green Urbanism and Environmental Protection (e.g.,, Hua Liu et al., 2018; Motieyan & 

Mesgari, 2017; Cervero & Sullivan, 2011), Investment, Value Capture, and Employment 

Pattern (e.g., Yang et al., 2016a; Nilsson & Delmelle, 2018; Zhong & Li, 2016; McIntosh et 

al., 2017; Knowles & Ferbrache, 2016; Yang et al., 2016b), Physical Activity and Active 

Travel (e.g.,, Chriqui et al., 2016; Thrun et al., 2016; Fenton, 2012), Environment Health and 

Energy Consumption (e.g., Chester et al., 2013; Seo et al., 2013; Kimball et al., 2013; 

Hasibuan et al., 2014; Leh et al., 2010), Technical Transportation Dimensions (e.g.,, 

Mudigonda et al., 2014; De Vos & Witlox, 2013; Wang et al., 2016; Ewing & Cervero, 

2010), Social Life, Capital and Residents’ Desires (e.g.,, Kamruzzaman et al., 2014; 

Fernandez Milan, 2016), which are considered perfect examples in this respect. However, the 

above-mentioned studies considerably concentrated on the transportation technical side and 

urban planning issues. This interdisciplinary concern translates TOD into a topic to be widely 

discussed through diversified subjects and expands the dimension boundary. 

Evaluation studies as the third type of TOD studies were developed when the years of 

TOD experiences provided new kinds of opportunities for and challenges against transit-

oriented urban planning and design. In this sense, TOD output measures including travel 

behavior and the related indicators were diversely reassessed using different methods. Such 

indicators included VMT, ridership, trip length, travel distance, travel costs, car use and 

ownership, residential self-selection, mode choice (e.g., Chen et al., 2017; Ewing et al, 2016; 

Kamruzzaman et al., 2015; Haifeng Liao, 2015; Zhang & Fujiwara, 2009; Crowley et al., 

2009; Yang & Pojani, 2017; Cervero, 1994), as well as TOD-ness and typology (e.g., Lyu et 

al., 2016; Renne et al., 2016b). In addition, this type of TOD study accompanied the 

appearance of new enthusiastic developing countries which sought a solution for mitigating 

their numerous urbanisation-caused problems by grabbing the general ideas (e.g., Zhang, 

2007; Pongprasert & Kubota, 2017; Rangwala et al., 2014; Wey, 2015; Alwehab & Abdul 

Ghafoor Al-Ani, 2016; Gilat & Sussman, 2003; Babalik-Sutcliffe, 2013), leading to an 

agreement among TOD professionals in which TOD is a context-sensitive instrument in 

urban planning by which decisions and policies concerning transportation and development 

integration could vary for each community (De Vos et al., 2014; Tan et al., 2014a). 

In general, a variety of these studies, in all kinds and periods, diversely discussed a set of 

dimensions as critical-neglected ones as general prerequisites which have impacts on transit-

oriented planning success. Further, the diversity of studies in different contexts provides a 

number of academic and applied resources for testing and adapting in other urban contexts. In 

this sense, the growing number of developing countries as the newcomers tends to pursue 

TOD proposals while no explicit and up-to-date list of dimensions exists for testing by the 

other studies in different contexts.  

 

- Urban development policy, planning instrument or design guide: Main dimensions that 

should be considered as prerequisites when planning and designing TODs 

In response to the Modernist style of urban planning characterised with easy car 

movement, the urban design idea of Transit-Oriented Development has increasingly become 

a key urban policy to support sustainable urban movements worldwide. Considering the need 
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for making such a design idea feasible, the policy, planning and successful implementation of 

TODs have been focused upon in subsequent TOD research and practices. The fundamental 

role of public policies now is clear in encouraging this special type of development, when 

planning for successful TODs (Hess & Lombardi, 2004). Apart from policymaking and 

planning, the literature has been developed considering the implementation aspects, as the 

materialisation of such policies to a large extent relies on a well-defined process and efficient 

implementation mechanisms. 

Taken together, so far, a few academic research and government documents have 

diversely made attempts to put such associated TOD dimensions together —from design to 

policy, planning and implementation— in order to establish and test out an effective 

framework to plan and implement TODs, successfully (e.g., Bertolini, 1999; Thomas & 

Bertolini, 2014; Mu & de Jong, 2012; Jacobson & Forsyth, 2008; Tan  et al., 2014b; Lierop et 

al., 2016; Pojani & Stead, 2014b). However, most of them convey a specific point of view 

(i.e., dimensions) such as urban design or implementation, thus failing to consider the large 

set of interrelated TOD dimensions. Consequently, they could not present a general view of 

all challenges and opportunities associated with TOD planning. More specifically, there is 

still a dearth of research on the context of developing-country cities which should encompass 

comprehensive TOD frameworks, an issue that the present thesis aims to address it.  

To fill this gap, various aspects of urban planning and design for a community should be 

adaptively reconciled to TOD core idea, which ranged from socio-demographic, technical, 

financial, governmental and political, economic to environmental aspects This trend has 

already been perused in global studies during the recent years. Although it may differ from 

one city to another in all of the above-mentioned aspects, previous studies and practical 

experiences can effectively provide a comprehensive database about the subject in order to 

generate the whole image of the dimensions. Therefore, the current study benefited from a 

systematic review approach to synthesise the findings of previous studies. After following 

several steps, the approach yielded a categorised list of dimensions for planning the TOD.



 

 

2.2 Methodology: Framing a qualitative meta-synthesis 

Meta-synthesis as a qualitative and interpretive method originally arose from nursing and 

has been extensively applied in fields such as health, social work, along with organisational 

studies which focus on evidence-based policies and practice (e.g., Walsh & Downe, 2005; 

Kim, 2018). This method structures a basis for future investigation and helps in 

understanding the progress of a discipline (Thorne & Paterson, 1998). By a secondary 

analysis, it can be formed based on a new research question or technique which involves 

breaking down the results of other qualitative studies on a specific subject, examining their 

features, and finally, combining their results into an integrated body (Moeller et al., 2016; 

Bowman et al., 2018). In fact, its value lies within the theoretical and/or methodological 

development (i.e., “synthesis”) and its capacity for reflection, going beyond and behind the 

original qualitative research (i.e., “meta”) (Bondas & Hall, 2007). There are three main 

purposes -sometimes overlapped- which encourage researchers to use meta-synthesis: (1) to 

push the level of theory beyond that possible in a single study (theory building), (2) fleshing 

out abstract concepts and re-conceptualising original studies (theory explication), and (3) 

synthesising the findings of studies which deal with the target phenomenon into a 

comprehensive, thickly descriptive product (theory description) (Jones, 2007). So far, a few 

pioneer scholars have developed this method for various purposes, and using a set of 

instructions (e.g., Sandelowski & Barroso, 2006; Noblit & Hare, 1988; Paterson et al., 2001).  

Although a limited number of studies have been conducted with respect to the urban 

issues, QMS can make a holistic reinterpretation for dealing with the ongoing urban issues. 

Additionally, the integrated transport and development in urban studies has been the subject 

of a large body of earlier research during recent decades. Different qualitative studies have 

attempted to draw definition, general principles, implications, as well as planning and the 

design dimensions of transit-oriented Development (TOD) since 1990. The systematic review 

and meta-study are highly probable to withdraw up-to-date dimensions for transit-oriented 

planning. Employing QMS, the present thesis aimed to describe the integration paradigm in 

the framework of TOD by blending the study findings into the primary list of TOD 

dimensions. 

As aforementioned, the scholars have diversely developed QMS instructions. In the 

present study, a QMS study, formed based on the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses statement (Moher et al., 2009), can be categorised into a number 

of stages. 

 

2.2.1 The meta-synthesis query and eligibility criteria 

The QMS question is related to the overall aim of the research which seeks to present 

transit-oriented dimensions of urban development. So, finding planning and design 

dimensions would be the primary concentration of this meta-study.  

Some criteria were needed to be predefined for including and excluding the studies related 

to the subject before initiating the search process. The resources were sorted into two general 

types with different inclusion and exclusion criteria (Table 2.1). Concerning the inclusion 
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criteria, English peer-reviewed qualitative studies were globally encompassed, which mainly 

emphasised TOD planning and design dimensions in their results and were published after 

19801. Conversely, quantitative studies published before the above-mentioned date, as well as 

those only related to transport (or land use) were systematically excluded from the study. To 

include complementary resources2, the grey literature including academic and institutional 

reports, guides, documents, and applied projects were the case in which TOD planning, 

design, and implementation dimensions were part of their proceeds. The incomplete records 

were not welcomed. Such criteria helped the author to limit the process, and then exclude 

possible, inappropriate studies step-by-step. 

 
Table 2.1 Predefined inclusion and exclusion criteria 

 Articles Complementary resources 

Inclusion 

• English 

• Worldwide 

• Peer-reviewed 

• Published or in press 

• Qualitative studies 

• Focused on up-to-date TOD planning 

and design dimensions 

• English 

• Report, project, thesis, document 

and official guide, and working 

paper 

• Scientifically confirmed  

• Worldwide 

• Focused on TOD planning, design, 

and implementation facets as part of 

their proceeds 

Exclusion 

• Report, document, guide, applied 

project, working paper, book, thesis, 

etc. 

• Similar but dispersed concepts like 

DOT, TAD, and other given forms 

• Focused on only transport or land use 

aspects without reciprocal integration 

• Focused only on basic TOD 

dimensions (e.g., “D” variables) 

• Peer-reviewed journal and 

conference researches 

• Collected data without analyses 

• Incomplete publications 

• Records which only investigated 

current status quo of a case/site 

• Book/book chapter/reviews/thesis 

Source: researcher 

 

2.2.2 Information resources and systematic audit 

A large number of studies have focused on the dimensions of transit-oriented urban 

planning and design since 1980. Academic studies, as well as practical institutional reports 

and development guides have already provided a set of fluent datasets. In fact, ignoring these 

experiences is not acceptable while relying only on routine journals and electronic database 

search. Therefore, other complementary resources including documents, applied reports, and 

guides were systematically reviewed during the process. 

Totally, 12 articles and 5 complementary databases were queried in different disciplines 

 
1 Although the phrase of transit-oriented development was introduced in 1993, it tends to be the first time in 

which the general concept of the integrated approach, along with other similar terms including New Urbanism, 

was recognised in urban scholarship. 
2  To cover as much as valid records, the complementary resources were added to the first type, thanks to the 

valuable content of grey literature.   
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ranging from urban studies to environmental science (Table 2.2).  

Apart from routine search of electronic databases, the data were exclusively hand-searched 

through the related journals concerning similar contents as Transport Reviews, Journal of 

Transport Geography, Transport Policy, Urban Rail transit, The Journal of Transport and 

Land Use, Land Use Policy, Journal of the Transportation Research Board, Transportation 

Research Part A, B, and E, Journal of Public Transportation, Journal of Urbanism, and 

Urban Policy and Research. Then, their titles and abstracts were screened manually. As 

regards the complementary resources, available electronic documents, published by well-

known agencies and institutions and involved in transportation and development practice and 

studies such as ITDP, Reconnecting America, Transit Link, CTOD, VTPI, NPA, USHSR, 

Smart Growth America, APA were additionally reviewed to cover a wide variety of records 

containing the relevant data. 
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Table 2.2 Information resources, databases, and number of records 

Source: researcher 

 

Type Peer-reviewed articles 

Complementary resources 

Report/ Applied 

project/Document/Guide/

Working paper 

Discipline 
Interdisciplinary: Transportation; Regional and urban planning, Urban design, Architecture, Public health, Governance 

and political science, Finance, Energy and Environment, Geography 
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2.2.3 Literature search  

The keywords tend to be the most essential part of the search procedure. They were 

collected by reviewing primary studies on TOD before starting the QMS process. In addition, 

a number of former related studies including the reviews were initially screened to choose 

and set appropriate keywords for the main search. Review studies provided considerable help 

to the author in this way.  

According to Table 2.3, the first group of keywords included nearly other synonyms of 

TOD which were used in previous resources and somehow related to the concept of TOD. 

The next group was defined around the associated aspects of TOD policy, planning and 

implementation to reach the most appropriate, eligible studies. 

Through a breath-taking search process, the keywords were then linked with the Boolean 

operators 1 aiming at obtaining a wider range of proper studies. However, using them was 

impossible in some complementary databases. Accordingly, each keyword was separately 

queried and then the results were summed together for obtaining the highest number of 

possible qualified records. All search and selection procedures were conducted during May-

August 2018. 

 
Table 2.3 Keywords of systematic search 

Group Keyword 

Main keywords 

(TOD) 

Transit-oriented development, pedestrian pocket, transit village, 

transit-oriented urban planning, transit-oriented community, transit-

friendly design, transit-supportive development, transit-based 

development, transit-rich development, rail-oriented development, 

traditional communities, transit communities, compact city, smart 

growth, new urbanism, land-use and transportation  

Associated keywords 

Built environment, planning dimensions, land use planning, urban 

design, housing, traditional neighbourhood, urban planning, spatial 

planning, environmental planning, urbanism, urban design, 

community design, neo-traditional design, local government, 

governance, collaborative planning, urban development, regional 

planning, urban policy, policymaking, financing, transportation 

planning, smart mobility 

Source: researcher 

 

2.2.4 Studies selection procedure 

Four-stage study exclusion reinforced the selection process (Figure 2.2) ranging from title 

screening to quality appraisal. Although 6522 records were identified surfing the databases 

and other complementary resources, the final list gradually decreased to 70 records and 

contained 61 peer-reviewed articles, six conference proceedings and three applied projects 

and reports. Further, the references and bibliography of the selected records were multiple 

 
1 Of which, “OR” was used for intra-group searches (i.e., within the first group) and “AND” was used for 

making vertical linkage between the main and associated keywords (inter-group searches). 
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screened for relevant studies before the quality appraisal. In this regard, the new records 

underwent all four phases of exclusion once more. As a result, a total of eight records were 

added to the final list. 

 

 
Figure 2.2 Flow diagram for retrieval of papers, source: researcher 

 

Furthermore, a qualified record was required to pass the quality appraisal for inclusion in 

the final list. It means that qualitative research should be judged for being convinced that 

quality studies are included to start off the synthesis process. In the current study, the 18-item 

method, presented by Spencer et al. (2003) and called “Framework for Assessing Qualitative 

Evaluations” was pursued to ensure the avoidance of bias risk and to obtain a set of qualified 

records to reach the valid proceeds. Therefore, among the 111 evaluated records, 70 records 

including 67 peer-reviewed articles and three complementary records met the essential 

quality.  

 

2.2.5 Data extraction  

The final included records were reviewed several times. At this stage, different sections of 

the studies such as the findings (results), conclusions, concluding remarks, recommendations 

(suggestions), close, epilogue, discussions, future research (work), limitation, Practical 

implication, etc. (in case of availability) were exclusively analysed and then synthesised 

(discussed below). The other data were also extracted in order to make an inter-study 

comparison (see Appendix A). Moreover, two lateral classifications were made namely 

“developing world TOD” and “TOD methodology” —which were not parts of QMS 
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process— including a number of records selected for the next studies (Study B and Study C). 

As shown, global studies were welcomed at the final list so that 18 studies were 

implemented in North America, South America (2), Europe (9), Australia and New Zealand 

(7), China (12), rest of Asia (8), and cross contexts (10) with diverse scales were included 

ranging from the neighbourhood to the country. However, four studies used no distinct case 

study and concentrate on the subject as a qualitative review. It is worth mentioning that 

diversified aims and methods form the foundation of the selected studies.  

 

2.2.6 Data analysis and literature retrieval 

Although diverse approaches of analysis and synthesis have been used so far, this study 

followed the Thematic Synthesis method, due to the ability of this method to reveal patterns 

and themes as well as clustering planning dimensions that were reported in the selected 

studies. The method comprised three principal stages: (1) Text coding, (2) Developing 

descriptive themes and (3) Generating analytical theme (Booth et al., 2012):  

1. Firstly, line-by-line manual coding of findings provided a set of primary codes (i.e., 

Sub-dimensions). For example, primary codes such as “city size”, “land availability” 

and “investment risk” were listed in this phase. They were extracted based on the QMS 

question for establishing TOD planning dimensions. As a result, a total of 153 initial 

codes were generated, including new ones withdrawn as a result of translation and 

integration of explicit and implicit concepts (e.g., socio-cultural preferences). For this 

purpose, reciprocal translation between studies was applied, so their concepts were 

grouped together in order to generate common codes of meaning.  

2. To develop the descriptive themes in the second stage, efforts were made to categorise 

these into primary themes, based on similarities and differences. As a result, a tree 

structure appeared with two main hierarchies (i.e., Theme and Codes). The primary 

themes included socio-demographic aspects, economic development, technical aspects, 

governance, finance, physical characteristics and policy. All codes-dimensions found 

up to that point were then grouped into these themes. 

3. The synthesis process at the third stage again went beyond the content of the original 

studies which were different from those initially generated at the first stage. The codes 

for TOD were screened again under these new themes, and possible changes made. 

This recurrent process was repeated until the new themes could cover all the initial 

descriptive themes along with the inferred set of codes above. To do this, reanalysis, 

and then reinterpretation were crucial tasks. The final hierarchical structure, including 

a four-level classification (i.e., Theme, Sub-theme, Dimension and Sub-dimension) 

was completed, as explained in the next section.  

 

2.3 Results: TOD dimensions proposal  

Table 2.4 shows the planning and design dimensions for TOD, sorted into themes, sub-

themes, dimensions and sub-dimension (codes) in the process of Thematic Synthesis. A total 

of 112 final codes, ten sub-themes and four main themes termed Place Development, Policy 

Development, Process Development, and Sustainable Development were procured in a 

hierarchy.
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Table 2.4 Four levels of transit-oriented policy, planning and design dimensions resulted from the thematic synthesis process 

Theme Sub-theme Dimension Sub-dimension Frequency % 

Place 

Development 

Transportation 

Design 

Transit riders 
Personal travel-related attitudes, travel preferences and values for travel behaviour (mode choice) 13 13 

User's and (private) transport companies' demand 3 3 

Transit vehicle 

and technology 

Transit technologies, innovations and industry  3 3 

Public transit type (rail, BRT, traditional bus) 6 6 

Public transit service quality 13 13 

Transit network 

Transit station location and transit line design (PT system design) 5 5 

Multi-modal transit infrastructure and connection (NMT+PT) 25 25 

Right-of-way  6 6 

Regional transportation, suburban transit service and intercity movement 5 5 

Transit accessibility and multiple destinations 21 21 

 100 100 

Physical 

Development 

Scale 

City size (small, medium-sized and metropolis)  4 3 

TOD type (station, corridor and region) 5 4 

Distance/walking catchment (human-scale design) 5 4 

Location 

Project location (greenfield vs. infill or suburban vs. inner-city)  7 5 

Socio-economic, geographic location of transit infrastructures (site-specific circumstances) 14 10 

Site selection 2 1 

Individual area 

characteristics 

Differentiated density and compactness 12 9 

Horizontal and vertical land use diversity (job & housing), complexity and destination accessibility 

(community places) 
28 21 

Place-making, quality of public space design, and landscaping 19 14 

Facility design 3 2 

Integrated area 

characteristics 

Transit-supportive urban form 3 2 

Pedestrian-friendly/walkable environment 19 14 

Station design in urban pattern 4 3 

User-related 

dimensions 

Walking needs: feel of safety and security, attractiveness, sense of belonging, comfort, satisfaction, 

etc. 
4 3 

Employee requirements 1 1 

Residents’ location preferences (self-selection) 6 4 

 136 100 
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Table 2.4 Four levels of transit-oriented policy, planning and design dimensions resulted from the thematic synthesis process (continued) 

Theme Sub-theme Dimension Sub-dimension Frequency % 

Policy 

Development 

Transportation 

plan and policy 

Policies on transit 

actors 

PT incentive packages and subsidy for riders, private companies, etc. 12 22 

TDM/auto equalisers, taxation and travel costs (road, fuel, etc.) and car ownership & use restriction 

policy 
13 24 

Workplace policies/Companies travel plan 1 2 

Plans for and 

policies on transit 

context 

Vision and goal 4 7 

Plan & policy reform (integration, consistency and clarity) 7 13 

Regional transportation/sustainable mobility plan  4 7 

Road capacity control 2 4 

Parking (control) standards (supply, pricing and availability)  12 22 

 55 100 

Built-environment 

plan and policy 

Planning goal and 

motivation 

Driving forces for planning TOD 2 1 

Long-term vision and short- and long-term goals 8 6 

Planning level 

Regional-Level TOD Planning 7 5 

Community master plan, localised neighborhood plan and TOD percinct plan (planning and design 

manual)  
18 13 

Planning quality 

TOD strategic planning (democratic/participatory, inclusive, empowering) 8 6 

Policy transfer (TOD best practice experiences learning and adaption) 5 4 

Planning system, history and existing transport and land-use patterns 7 5 

Plan flexibility 3 2 

Integrated policy reform, consistency and clarity 9 7 

Coordinated interagency, intergovernmental, and inter-level (municipal, provincial and national) 

institutional planning, and policy-making 
19 14 

Integrated intervention scale (from neighbourhood to metropolitan) 2 1 

Supportive planning and design data, methods and instruments, and planning capacity 4 3 

Project appraisal (revenues, costs, timing and risks), outcomes monitoring and goal update 4 3 

Specific TOD 

policy on land use 

Development (planning) control and growth management policy 6 4 

Historic preservation and cultural heritage policy 2 1 

TOD-styled urban regulation, land use and zoning provision 10 7 

Spatial planning and mobility policy linkage 3 2 

Incentive package and tax credit and abatement (local community & developers)  17 13 

 134 100 
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Table 2.4 Four levels of transit-oriented policy, planning and design dimensions resulted from the thematic synthesis process (continued) 

Theme Sub-theme Dimension Sub-dimension Frequency % 

Process 

Development 

Governance 

Institutional 

framework 

Institutional framework, reform and coordinated relationship 15 12 

Political (government) support (national, state and local)  9 7 

Inter-governmental arrangement (local-state) and bureaucracies 12 10 

Urban good governance: public input, transparency, accountability, etc. 5 4 

Legal structure 

Legislation (statutes)  1 1 

Legal and constitutional basis (framework) 4 3 

Development permit and right 3 2 

TOD policy and implementation procedure litigation 2 2 

Contracts 2 2 

TOD policy 

framework 

TOD committee (lobby) and multidisciplinary implementation teams 10 8 

TOD leadership 11 9 

TOD projects delivery  2 2 

Implementation mechanism (timely, gradual, multidisciplinary, participatory and 

experimental) 
8 7 

TOD 

management 

Joint development and PPP 12 10 

Integrated infrastructure management and transport services 1 1 

Land management (land assembly, land banking entity, and land leasing) 11 9 

(Developable) land availability 4 3 

Governmental land ownership 1 1 

Marketing and branding (of TOD-type location)/TOD demonstration project 4 3 

Programming and scheduling (timeframe) 4 3 

TOD design 

process 

Time/design for change (short and long-tern timeframe), public participation, 

programming for event and activities in public spaces, Maintenance 
2 2 

 123 100 

Financial 

mechanism 
Financial system 

Market forces and trend (mechanism) 7 17 

Financial support and funding resources and tools 17 40 

Macro-economic condition and financial system stability 2 5 

Investment risk and return 4 10 

Lenders and lending process 1 2 
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Financial appraisal 1 2 

Fiscal structure 
Tax collection system (property tax assessment system) 2 5 

TOD value-capture strategy 8 19 

 42 100 

Actors 

 (role players) 

Actor profile 

Investors (private and public), developers, (public transport and town) planners, 

researcher, transport agencies, governmental planning agencies, city officials, local 

council, community activist organisations, legislative bodies, private consultant, local 

residents, aid organisations and donor agencies, and other interest groups 

10 18 

Actors’ 

requirements 

Actors’ willingness 4 7 

Certainty for developers 4 7 

Key actor involvement 1 2 

Public sector commitment 4 7 

Inter-actor 

relationship 

Common definition of TOD: actor's understanding of TOD ideas, tools, practices and 

broader concepts  
8 15 

Inter-actor recognition, built consensus, trust, collaboration and information (knowledge) 

sharing and its policy framework 
23 42 

Inter-municipal competition 1 2 

 55 100 
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Table 2.4 Four levels of transit-oriented policy, planning and design dimensions resulted from the thematic synthesis process (continued) 

Theme Sub-theme Dimension Sub-dimension Frequency % 

Sustainable 

Development 

Society 

Condition for 

TOD success 

Profile: Individual characteristics and household (resident) type, income level, etc.  8 15 

Sociocultural-specific preferences 4 8 

Awareness-raising on TOD (public knowledge) and education 3 6 

Physical activity and willingness to walk and active transport 2 4 

Community engagement: participation, social interaction and network, social capital, common 

community vision, and public interest 
16 30 

Inclusiveness [racial, socio-economic (e.g., mixed income) and demographic (e.g., adult, children)] 7 13 

Residents' demand, local patterns and behaviours 5 9 

Effects of TOD 

success 

Equity 4 8 

Public acceptance, support and satisfaction 4 8 

 53 100 

Economy 

Condition for 

TOD success 

Affordability (housing & public transit system) 17 43 

Commercial consumers' behavioural factors 1 3 

Firm type, size, diversity and location  4 10 

Entrepreneurship and (real estate) market demand 8 20 

Effect of TOD 

success 

Employment creation 1 3 

Local economic development, and wealth creation 3 8 

Community incomes growth (property/land value and ownership) 6 15 

 40 100 

Environment 

Condition for 

TOD success 

Environmental plan, policy, regulation, and technology (solar farm, recycling, biomass, minimal 

waste, carbon neutral) 
2 15 

Clean transportation, green travel and car free urban pattern 2 15 

Green infrastructure, building designs and sustainable housing 1 8 

Climate change responsive and distinctive TOD strategies 2 15 

Energy consumption and energy saving (e.g., alternative fuels for transit vehicles) and associated 

technologies 
2 15 

Effect of TOD 

success 

Environmental performance: emission (air quality), energy usage, noise 2 15 

Natural environment, habitat preservation, green open space and recreational services, biodiversity, 

and food-producing management  
2 15 

 13 100 

Source: researcher 
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Besides the planning dimensions identified above, the results depicted to what extent they 

were frequent among the cases studies. The paper selected referred to the different codes 751 

times, in total. According to these, Place Development (i.e., transportation design and 

physical development), account for almost double the number of references to Sustainable 

Development and a little more than Process Development. Looking at the Sub-theme level, 

built-environment dimensions were specifically paid attention, since the two most frequently 

quoted items are, firstly, Physical Development (a Place Development category), and 

secondly, Built-Environment Plan and Policy (a Policy Development category). Governance, 

the most quoted process development subtheme, receives a similar number of references to 

them. As in any complex process, many of these analytical categories are inter-dependent. 

The figure below portrays the relationships between themes. Considering interactions is 

relevant to understanding inter-dimension effects and mechanisms. As illustrated in Figure 

2.3, all of four TOD planning themes act together in a cycle in order to make it perfect. 

Developing a process tends to be crucial for implementing the idea by establishing transit-

oriented plans and policies. In fact, the process helps to ground a set of transit-oriented places 

in which pedestrian-friendly environments are on the agenda. As a result, these places lead to 

more sustainable urban areas in terms of social equity, economic efficiency, and 

environmental quality, and more interestingly, the idea of sustainability again feeds the 

transit-oriented policy sides including both transit- and built-environment-oriented plan and 

policies. In fact, the cycle is initiated by setting a range of policies which are inspired by the 

idea of sustainability. Therefore, sustainability has several effects on and the strategies for 

transit-oriented urban planning and design. Additionally, a partly-inverse cycle can be 

observed in the inter-dimensions relationship by which the policy structure and transit-

oriented processes tend to be subsequently redesigned through possible adaptions ahead over 

the procedure of TOD implementation. 
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Figure 2.3 TOD planning model, source: researcher 

 

This study also elaborates on each category (theme and sub-theme) and makes their 

position and contribution to TOD planning and design, clear. Together with the TOD 

dimensions, this provides a theoretical framework upon which the next study is built.  

  

2.3.1 Place Development 

- Transportation design 

Transportation design is referred to the realities of urban movement with regard to the 

primary measures of TOD success in terms of transportation: increasing transit ridership and 

active transportation modes (Lierop et al., 2016). The core idea of TOD relies on a multi-

modal transportation network, including an efficient public transit system joined to NMT 

network. Such a network should be accessible and cover multiple destinations and, preferably 

at the regional level. In addition to the required infrastructures (i.e., PT+NMT) and their 

connection, there are other requirements associated with designing transportation system, 

such as the location of transit stations in relation to urban development. Moreover, the quality 

of PT fleet and services and making use of technologies are required to encourage people to 

ride PT and follow active transportation, regardless of the built-environment effects. Of 

which, type and quality of public transit were much referenced, which rely on the scale of 

community. While a rail-based TOD has caught planners' eyes in American cities, Eastern 
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Asia and elsewhere, BRTs and local buses, as cost-effective alternatives, have been paid 

attention and brought remarkable revenues in several medium-sized cities, such as Curitiba, 

Brazil (Cervero & Dai, 2014). Apart from network multimodality and the transportation-

related technologies, this review showed that the issues associated with transit riders also 

contribute to a higher rate of transit ridership. In this respect, travel-related personal attributes 

and riders' demands are among the effective dimensions when planning TODs. To obtain a 

higher public transit use and ridership, TOD proposals focus on a transit-supportive physical 

design. In this regard, Chatman (2013) claims that other factors e.g., higher density, 

accessibility, walkability, and less parking space play a much more important role to less 

driving than rail development. 

 

- Physical development 

There is wide agreement on the influence of built environment on urban residents’ travel 

behaviours. Physical development refers to those elements of the built environment that are 

essential to success of TOD (Lierop et al., 2016). Where the aim is increasing transit 

ridership, transit-oriented proposals then help to achieve it, by making coordination between 

physical design and PT. The review confirmed that most references is related to land use 

mixture, compactness and pedestrian-friendly design, and density, respectively. In this 

regard, Cervero & Kockelman (1997) point to three dimensions of the built environment 

“3Ds”-density, diversity, and design- by which trip rates would be reduced and non-auto 

travel would be encouraged in statistically significant ways (discussed later in Section 4.2.4). 

Distance to transit and destination accessibility, then, were added to the former built 

environment dimensions (Ewing & Cervero, 2001). The sixth “D” can be Demand 

Management, includes parking supply and cost (Ewing & Cervero, 2010), raised by some 

critics (Sung & Choi, 2017). Another most frequently cited dimension was giving wieght to 

the socio-economic, geographic location of transit infrastructures, soemthing in relation with 

the subject of “context-sensitvity” of TOD projects. On this basis, TOD strategies are adapted 

based on the local conditions. Besides the above-mentioned dimensions, the physical design 

of station areas includes another set of factors such as the use of place-making strategies, city 

size and intervention scale (TOD type), facility and station design in urban pattern, and other 

public space user-related dimensions.  

 

2.3.2 Policy Development 

The fundamental role of public policies now is clear in encouraging this special type of 

development, when planning for successful TODs (Hess & Lombardi, 2004). In this study, a 

sectoral categorisation was made of TOD policies. As such, there are plan and policies 

centered upon the transportation side (e.g., TDM) along with those set on built-environment 

or land use planning (e.g., zoning codes). 

 

- Transportation plans and policies 

This review found that planning policies and plans associated with the transportation 
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issues itself can take a step closer to TOD goals —even referenced more than the built-

environment ones. Transport policies can steer urban spatial growth, urban form pattern and 

public services accessibility in long-term (De Vos & Witlox 2013; Fol et al., 2007; Lund et 

al., 2006). As a result, the quality of PT services and subsequently, transit ridership and active 

transportation are increased, something fundamental to TOD success in terms of 

transportation, as discussed above. More specifically in the developing world, they are 

considered opportunities to go beyond mobility improvement, aiming at formulating future 

urban development policies around transit systems (Wang et al., 2019b). Hence, it is essential 

to consider transportation plan and policies when planning TOD transportation system. In the 

present thesis, two categories of dimensions were established for transportation plan and 

policies: those associated with transit actors and others with transit context. In other words, 

TOD transport policies were oriented toward the demand side (e.g., tax credit and subsidies) 

or supply side (e.g., planning policy reform). Regarding the former, the found that incentive 

policies (to make more use of PT) as well as the TDM strategies or restriction policies (e.g., 

on using cars) are two major dimensions. Lund et al. (2006) point to such efforts made on 

parking pricing, telecommuting and flexible hours at the workplace, subsidised travel costs 

for employers. etc. On this basis, they refer to two complementing types of “pull” and “push” 

policies, which altogether can encourage more TODs and manifest ridership benefits. 

Concerning the supply side, one of the most frequently cited dimensions were setting policies 

on controlling parking provision. Also, paying attention to reforming transportation plan and 

polices to be consistent with TOD principles was of the mostly-referenced dimensions.  

 

- Built environment plans and policies 

Making plans and adopting policies directly on the spatial structure, urban form and 

physical design of cities tend to be the core of TOD policy design. As built environment 

should be oriented to PT, associated plans and policies will support the physical design of 

station environments. To get the ball rolling, the first item is the question of what is the 

motivation to plan TOD and pose its associated policies on built-environment in each context. 

It is then important to understand to what extent has urban regulation, land use planning and 

zoning provision been in line with TOD principles. Doing so, the solution is to investigate the 

structure of planning system plus former and current land use transport patterns. There are a 

few examples in European countries in which TOD proposals had already been part of their 

planning history. However, in many cases, TOD policy has been introduced after the 

dominance of auto-oriented urban development.  

TOD policies also require a long-term vision and goal based on a strategic, democratic 

planning system. Accordingly, it is required to reform urban development policies to be 

reconciled with TOD proposals. In this respect, an integrated inter-agency, inter-level and 

inter-government policymaking and planning is highly recommended by previous studies, as 

the most frequently cited factor in this review (e.g., Swenson & Dock, 2004; Freilich, 1998; 

Renne, 2008; Thomas & Bertolini, 2017; Dunphy & Porter, 2006; Curtis, 2012a; Searle et al., 

2014). Although planning at the regional level has been paid attention in the review, many 

studies referred to localised TOD plans and design guides at the micro level of 

neighbourhoods. In this regard, transferring and translating the experiences of best practices 
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of TOD policymaking and planning would be helpful as well.  

As with the transport policies, “pull and push policies” such as incentive package, tax 

credit and abatement, and development control, historic and cultural sites preservation also 

play a significant role in encouraging TOD-centred physical design.  

In general, TOD plans and policies should be consistent, with stable vision, and supported 

by the government. Also, they should possess local and national stabilities (Thomas & 

Bertolini, 2014). In this sense, it is recommended that policies should be set integrated i.e., 

between sectors (transport and land use), various agencies (stakeholders) and the level of 

governance (national and local) (Swenson & Dock, 2004). Therefore, a successful TOD 

policy is one that integrates them all to work together as a policy package. However, such 

policies to a large extent rely on an efficient governance system and implementation 

arrangement to be on the ground. 

 

2.3.3 Process Development 

Apart from policymaking, the literature has been developed considering the 

implementation aspects, as the materialisation of such policies to a large extent relies on a 

well-defined process and efficient implementation mechanisms. This study found three main 

categories with regard to Process Development. 

 

- Governance 

In this study, the governance of TOD projects is integrally tied with managing the 

implementation mechanisms —from institutional design to TOD projects maintenance and 

evaluation— for realising the associated policies and plans during TOD planning process. 

Timely, gradual, multidisciplinary, participatory and experimental are just some of proper 

descriptions of such mechanisms mentioned by the former studies (Lane, 2017; Thomas et 

al., 2018; Mu & de Jong, 2012). To put them on the agenda, the main role for governing 

arrangement would be taking the TOD project leadership. It is agreed that a TOD committee 

can integrally lead the projects (Mu & de Jong, 2012; Renne, 2008; Chava & Newman, 

2016). The leader, as an umbrella organisation (committee), can set the short- and long-term 

goals, transfer the best practice of TOD experience and promote TOD lessons, provide 

different scale development and financial plan, design (reform) institutional framework, 

integrate different stakeholders in the process, address the inter-governmental issues, make 

the implementation program and timeframe, critically pay attention to the good governance 

factors (e.g., public inputs and transparency), manage required lands and contracts, devise 

maintenance mechanisms, and finally, evaluate the progress and proceeds of TOD projects. 

Another dimension was making a legal basis and legislation framework for implementing 

TODs. In this regard, the governmental bodies at the various level of national, and/or regional 

and municipal try to pose some rules and guides on the different, relevant subject of the TOD 

process. Apart from regulating all affairs associated with TOD implementation (e.g., land 

assembly, financing, contracting, etc.), TOD-centred legal framework provides a context for 

monitoring TOD projects after years of implementation, compared to their initial objectives. 

On this basis, there several mechanisms already used that can be applied to TOD projects. 
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For example, Thomas et al., (2018) collect a number of legal instruments such as Vacancy 

Legislation, Transferable Development Rights (TDR), and Design–build–finance–maintain (–

operate) contract to be used when implementing TOD plans and projects. Another frequently-

cited approach was joint development and making partnership between public and private 

sectors, mostly with the purpose of financing transit infrastructures and developments around 

PT stations, something in close relation with the next section. 

 

- Financial mechanism 

The success of TOD projects to a large extent depends on the availability of financial 

supports and financial resources. They could be provided by diversified private and public 

investments. A public-private partnership (PPP) model could classically bring resources and 

make inter-actor collaborations. Since public and governmental budget is limited enough to 

invest the TOD plans in the majority of countries, the private sector could play an important 

role in this respect. In addition, this review found value-capture financial strategy as one of 

the most frequently referenced factors, which has been applied to TOD practices during 

recent years. By this, private land owners, including residents and businesses, share property 

revenues, resulted from investments on public projects like transit systems, with government 

(Li et al., 2013). “Rail + property” development model in Hong Kong is one of the most 

successful instances of applying the “value-capture” principle to finance public transit 

infrastructure (Cervero & Murakami, 2009). Besides funding sources, market forces and 

trend should be considered with regard to the subject of financing TOD projects, as it is in 

relation with investors' willingness and the extent to which their investments can be returned, 

since they engage in lower risky projects.  

 

- Actors 

This review found three major dimensions related to the TOD actors: Actor profile, their 

requirements and inter-actor relationship. The aim was to answer the questions of who are the 

stakeholders in the public, private and civil sector and what are their interests and 

relationships in TOD projects? Of which, coordinated relationship between role-player when 

making polices on and planning as well as managing TOD projects was crucial in the 

literature, as discussed above. It must be considered that according to Thomas and Bertolini 

(2014), actors’ good relationships as well as shared goals and visions (at the regional level) 

are critical to the successful implementation of TODs. Doing so, a common definition of 

TOD ideas is required among various actors. Also, it is needed that their willingness, 

demand, and providing a certain environment should be paid attention.   

 

2.3.4 Sustainable Development 

- Society 

Social observation is usually missed or optimistically paled in the process of transit-

oriented planning and design practices when only basic, physical TOD dimensions (i.e., 

density and mixedness) are on the agenda. The social dimension of TOD “encompasses the 
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need and awareness to plan a community and transportation network that is accessible for 

people of different ages, abilities, social backgrounds, and lifestyles” (Lierop et al., 2016). On 

this basis, the indisputable subject of bringing all of actors, including citizens, around the 

table will result in successful TOD projects, as underscored above. To do so, a participatory 

and inclusive TOD planning, like other urban projects, should regard community visions, 

residents’ demand and local pattern. This requires to promote local, public knowledge and 

raise their awareness on TOD proposals and its related issues to reach public acceptance and 

support. Apart from residents' characteristics and desires, their social life, local identity, 

social capital should also be in the zone of TOD planning process. Lack of attention paid to 

the social mixture and equitable services gradually cause some social injustice issues 

associated with TOD, such as gentrification and displacement, since it was focused on in a 

number of TOD studies (e.g., Chava et al., 2018).  

 

- Economy 

There are positive connections between economic development and sustainable urban 

development, and some benefits associated to their coordination (Wlodarczak, 2012). With 

regard to TOD, the economic efficiency of a transit-oriented area is integrally connected to 

the vibrancy of jobs, firms, and business enterprises activities. Also, a successful TOD 

project contains a mixed set of local employments and created jobs by which workers do not 

need to travel as commuters and can live and work in close distance to public transit stations. 

This also brings economic competitiveness and then economic growth for the area. The 

proceeds, however, depend on (real-estate) market demand, costs and consumers' behavioural 

factors. Also, another, and the most referenced condition is the availability of affordable 

housing and PT services in station environments, something also related to the social 

dimension when planning for inclusive TODs.  

 

- Environment 

Since the integrated land use transportation strategy and sustainability paradigm are 

strongly tied up, the environmental observation tends to be an inseparable part of TOD 

planning. Cervero & Sullivan (2011) aim to marry TOD and green urbanism as Green TODs 

by combining sustainable building, energy and waste practices with high-quality transit 

access (Cervero & Sullivan, 2011). They conclude that green transit-supportive urbanism can 

substantially reduce environmental footprints related to automobile-oriented suburban 

development (Cervero & Sullivan, 2011). As with other urban planning dimensions, 

environmental requirements to address associated concerns should be regulated in the form of 

plans and policies in order to readjust environmental performance and energy consumption. 

Natural environment, habitat preservation, and green open space and recreational services are 

among domains that should be given attention in the process of TOD planning. As TOD 

strategies mainly contain the two spheres of transport and built environment, its related 

environmental policies can also be subdivided into transport and physical factors. It can be 

illustrated by making policies on designing green, sustainable buildings and neighbourhoods 

and developing clean transportation systems. The negotiation around the topic of Climate 
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Change is obviously on the rise these decades. Climate-responsive solutions aim to mitigate 

carbon emissions and energy demand. They range from new technologies to differentiated 

scale physical changes in urban environment. There is wide agreement that urbanism 

adaptions are of the most effective ones to address the climate change issues, can be much 

higher than most renewable technologies (Calthorpe, 2011; Bierbaum & Vincent, 2013).  
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2.4 Conclusion 

Similar to other urban studies, an ample range of transit-oriented studies connected to 

diverse, multidisciplinary knowledge areas has provided a plenty of supportive studies during 

the recent decades. Further, it highlighted a vast range of dimensions to be considered when 

transit-oriented development (TOD) planning action is on the agenda for the urban 

governments, some of which were most popular among TOD studies. For instance, nearly 

every record refers to at least one of the dimensions related to the individual and integrated 

area characteristics of the physical development (see Table 2.4). Furthermore, TDM and PT 

incentives, coordinated interagency policy-making, institutional framework, financial support 

and tools, inter-actor collaboration, community engagement, inclusiveness, affordability, and 

community income growth were considered among the high-rate sub-dimensions in terms of 

the reference number. Newly-interpreted concepts (i.e., dimensions and sub-dimensions), as 

well as former qualitative studies, motivated the author to categorise them in a development-

driven, TOD planning model in which all of the investigated dimensions have been 

comprehensively covered so far.  

The number and availability of the studies and databases may reflect the QMS process. 

However, systematic reviews are typically conducted by collaborative work among several 

researchers who simultaneously focus on the subject and thus QMS implementation only by 

one researcher can harden the process. In addition, this volume of screened records highly 

increases the risk of bias and makes the exclusion process difficult at final stages. Further, 

database availability is limited by organisation affiliation or imposes high costs. Therefore, 

the author was convinced to withdraw the number of unavailable records which were 

categorised into both types of resources at the first stages. Furthermore, establishing such 

inclusion criteria as English records demarcated the searching process, which resulted in 

missing the findings presented by the studies in other languages such as French, Spanish, 

Japanese, Korean, Chinese, Portuguese, and so forth. Concerning the limitations, the 

similarity of sub-dimensions and multi-functionality partially contributes to the creation of 

some confusion in order to make a decision on their classification into sub-themes and 

dimensions1.  

A limited number of previous studies failed to review the aspects of TOD systematically. 

Such studies normally reviewed a major aspect based on the experience of some pioneer 

communities such as the United States, Asian (Japanese), and European cities and then 

developed a basis for the future direction (e.g., Jacobson & Forsyth, 2008; Hess & Lombardi, 

2014; Bertolini et al., 2012; Dunphy & Porter, 2006; Lierop et al., 2016). The other 

conference proceedings initially measured the potential of a city/region to be a transit-

oriented community through reviewing TOD dimensions, success criteria, and the challenges 

(e.g., Hale & Charles, 2007; Bajracharya et al., 2005; Black et al., 2016). Several quantitative 

 
1  This issue raises probably the most puzzling subject in the study. The classification for challenges was 

developed according to the literature in a long, iterative process led to the current one. Almost many of the 

subthemes are related together and can be classified under the wider umbrella of, for example, “TOD 

governance, planning and implementation”, the aim of the study was to identify those components of TOD 

planning more frequently mentioned, as well as their interrelations.  
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reviews are available in TOD studies (e.g., Xu et al., 2017). Based on its aim, the present 

study sought to attain the list of planning and design dimensions by a systematic review of a 

set of qualitative studies. However, the current study, compared to the previous studies, 

conducted the review regardless of the context and attempted to benefit from the global 

experiences. Although previous studies mostly reviewed success factors, the present study 

emphasised the general measures of the TOD planning and could achieve the prerequisites. 

Hence, QMS is found helpful based on the results obtained during this study. Although QMS 

have not been considerably prevalent in urban studies, especially respecting TOD planning, it 

can be diversely used to address various urban issues.  



 

 

 



 

 

 

 

 

“A paradigm shift is necessary in policy-making in order to achieve 

policy reform: from mobility to accessibility; from vehicles to people; 

from modal to multimodal; from speeding up to slowing down; from 

segregation to integration”  

 

Banister (2008) cited by Pojani & Stead (2017)  

 

  Photo by Bordbar (2015)  

Imam-Ali highway, Tehran 

Enthusiasm about highways! 

Major urban highways destruct the strcuture of urban form and neighbourhoods, thwart the 

concept of public spaces, loosen social ties and interaction, encourage car mobility and 

preclude pedestrian movements. In the case above, for example, Tehran municipality 

destroyed about 7000 buildings for a 35-kilometre-long highway in 2013. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Study B: Policy and Planning 

                        Localising TOD proposals for Iran policy and planning system  

 

Since it is not enough to just grab the policy ideas, planning 

strategies and design process from other contexts, the efforts are 

made in this study to localise the idea using the adaptation of TOD 

dimensions within the context of developing world, and more 

specifically, Iran. In this regard, first, a background of sample 

developing nations as well as Iran is briefly reviewed, including 

relevant policies, practices, achievements and challenges ahead. 

Conducting semi-structured interviews, then, TOD professionals in 

Iran elaborate on the prerequisites of TOD policy transfer and 

translation, on the basis of the dimensions resulted from Study A. The 

study results have insights for Iran and the rest of developing world, 

in terms of the comprehension of prerequisites for TOD policy, 

planning and practice.  
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3.1 The study rationale 

Nowadays, developing countries (DCs) are becoming the centre of global urban 

discussions, due to their rapid urbanisation, expected to peak between 2018 and 2050 (United 

Nations, 2018), when UN projections shows that India, China and Nigeria alone will account 

for 35 percent of the world's urban population growth. One of the risks is that a limited set of 

rapidly-growing cities, sprawled over acres of periphery, which have mostly been motorised, 

may thwart decades of leading global endeavours to curb environmentally negative impacts 

of urban development (Cervero, 2013). This is also related to the annual growth in motor 

vehicle ownership, currently much higher in DCs than the developed ones, due to a similar 

economic model (Kitamura & Mohamad, 2009; United Nations Human Settlements 

Programme, 2013; Xu et al., 2017; Pucher et al., 2007; Pojani & Stead, 2017). Accordingly, 

this uplifting trend could intensify urban issues such as overcrowded urban centres, 

overwhelming traffic congestion (Pojani & Stead, 2015; Cervero, 2013), visual intrusion 

(Pojani & Stead, 2015) and other mobility-related externalities. Urban mobility in developing 

cities suffers from poorly designed urban networks (Cervero, 2013) as well as a decline in 

public transport services (Pojani & Stead, 2015). Furthermore, a considerable share of urban 

residents with informal jobs resides in Favela style settlements (Pucher et al., 2007) with 

increasingly declining accessibility (Gakenheimer, 1999). In this regard, housing policies to 

overcome shortages are often the key concern of governments in developing countries (Sung 

& Choi, 2017).  

Although the requisites for TOD planning can be distinctive from one context to another, 

similar urban characteristics (e.g., traffic congestion, growing urbanisation, deteriorated 

urban form, pollutions, etc.) might have led to similar challenges against successful TOD 

planning and implementation processes in DCs (Section 3.3.1). On this basis, Iran, as a 

developing country is not an exception. The primary investigations, evidence and literature 

review confirm that Iranian urban settings are characterised with almost all the above-

mentioned challenges. 

To find context-sensitive, adaptable mechanisms for TOD strategies, Iran along with other 

developing countries —as newcomers— has been making some efforts to take one step closer 

to make the coordinated urban transportation and developments real. In this way, however, 

less attention is paid to the prerequisites needed for a successful TOD, so that they have 

generally imitated the initiatives of precedent developed countries. As a result, policy makers 

and planners may confront a number of conceptual mismatches and procedural barriers to 

formalise related policies, supportive plans and design practices, when transferring the idea. 

That is why Study B attempts to fill the gap by answering RQ2 (What developing countries 

are confronted with when planning TOD?), and RQ3 (How is Transit-Oriented Development 

understood and constructed in the policy-making and urban planning context in Iran?) The 

present study deductively bases its framework on final themes, sub-themes and dimensions 

resulted from QMS in Study A.  

In trying to establish an approach that can suit the main study objective —localising TOD 

planning dimensions based on the urban characteristics in such developing nations as Iran, a 

qualitative approach is selected due to the exploratory phase of TOD studies in Iran, where all 
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of the related dimensions and prerequisites are not still well known. “The phrase qualitative 

method is an umbrella concept that covers interviews (group or one-on-one), participant 

observation (in person or online), and document analysis (paper or electronic)” (Tracy, 2013, 

p. 28). It focuses on uncovering the significance of a special phenomenon for those involved 

(Merriam, 2009). Nowadays, the qualitative research as an attractive research method has 

become a suitable kind of research in various academic and professional fields including 

urban planning (Yin, 2011). Generally, one or a combination of the data collection means 

(i.e., interview, observation and document analysis) is used to gather the qualitative data. 

According to Figure 3.1, the present study processing is built upon two major qualitative 

methods:  

1- Reviewing documents: the term “document” generally refers to all forms of data not 

collected by interviews or observations, including a diverse range of official records, 

letters, newspaper accounts, poems, songs, corporate records, government documents, 

historical accounts, diaries, autobiographies, photographs, film, video, and physical 

evidence or traces to the study prior to the research at hand (Merriam, 2009). They 

can provide invaluable contextual information and can play a role in complementing 

the field research (Yin, 2011).  

2- Interviewing: “in qualitative research, interviewing is often the major source of the 

qualitative data needed for understanding the phenomenon under study” (Merriam, 

2009, p. 114) and can be regarded as a useful tool when qualitative data are targeted 

(Walliman, 2011). Structured interview, semi-structured interview, and unstructured 

or in-depth interview are the major types of interviewing. A semi-structured interview 

contains the features used by both structured and unstructured ones at the same time, 

so that it makes use of both the standardised and flexible formats, within which a 

mixture of open and closed type questions/issues is discussed. As such, it is often 

referred to as a “qualitative research interview” (Saunders et al., 2009). Seeking the 

specific data based on participants’ views and opinions (Creswell, 2009), a number of 

questions or issues feed the whole interview process in this type, which are needed to 

be explored without a predetermined wording and order (Merriam, 2009). More 

importantly, a semi-structured interview provides an opportunity to probe the 

exploratory research questions where more explanations are required on the large 

number of complex or open-ended questions characterised with a varied order and 

logic of questioning (Saunders et al., 2009). Accordingly, rephrasing the questions 

and adding further queries such as “Where?” “When?” “Why?” and “How?” tend to 

be highly probable during the interview conduction (Klenke, 2016). 

 

On this basis, the first is to achieve the pertinent documents and academic studies on 

TOD-related topics conducted on Iranian policy and planning characteristics or physical 

attributes of individual cities. Reviews also include a set of studies on other sampled 

countries classified into the list of developing countries (discussed later in Section 3.3.1), in 

terms of their experiences and challenges when planning TODs. Second, a semi-structured 

interview is then conducted with a set of TOD professionals to test out the dimensions (Study 

A) on the urban context of Iran. Finally, the content of gathered data by these methods are 

qualitatively analysed in order to delineate how TOD is structured in Iranian policymaking 
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and planning systems and what are opportunities and challenges.  

 

 
Figure 3.1 Study process, source: researcher 

 

The next section describes the data and methods used in the present study. Section 3.3 

provides elaborations on TOD in developing world, including both the experiences of 

previous practices as well as the challenges confronting the rest of such nations. The study 

then continues with reviewing the context of Iranian cities, in terms of urbanisation and 

motorisation, physical design attributes, policy and planning, and urban governance 

structures with regard to TOD requirements. Section 3.5 synthesises and discusses the 

findings resulted from the analysis of data gathered on previous sections. The final section 

summarises the study and concludes the discussion.   
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3.2  Data and Methods 

3.2.1 Data collection: reviewing and interviewing  

As mentioned above, two well-known means of the qualitative method are used in this 

study: document review and interview. They were selected based on the nature of required 

data and the investigation domains (i.e., policy and planning) in the present study. The 

observation technique is applied too in the last study where the focus is on the physical 

design of Iranian cities. 

 

- Document review 

The review has two geographical focuses in the present study: DCs and Iran. The former is 

carried out using available documents (e.g., journal articles) in English1 (detailed in Section 

3.3). Regarding the latter, main reviewing sources were the government documents (laws, 

regulation, plans, guidelines, etc.), academic articles and books, archives, white papers, urban 

(transportation) plans and policies at national and local level, maps, surveys (e.g., the national 

censuses), professional reports in Media, recorded films and voices (e.g., professional's 

interviews on TOD-related topics) and so forth. They were mostly collected prior to the 

conduction of the qualitative research (interviews), and in some cases, during the process, 

since the interviewees pointed to some related documents which had already not been 

reviewed. Apart from few library and paper-based resources (e.g., books), electronically 

internet-based databases were mostly searched using international and local journal and 

bibliographic search engines (e.g., Web of Knowledge, Scopus, etc.)2, googling, and the 

organisational websites3 (e.g., MRUD, NTDC). They could help in excerpting secondary data 

pertinent to the various themes of TOD urban planning and design in Iran (Section 3.4).   

 

- Survey Design 

With respect to the above-mentioned discussion (Section 3.1), this study, therefore, makes 

an attempt to benefit from a semi-structured format for interviewing TOD actors —those 

stakeholders involved or interested in the Iranian urban policymaking, planning system and 

design issues— and regards it as the most appropriate data collection method to address the 

study aim. 

Reviewing the literature provided a list of all potential TOD actors as interviewees, which 

can be categorised into four main groups, according to Table 3.1. This could help to 

specialise the discussion topics based on interviewees’ focus for any of participant group and 

validate the results by bringing in the discussion of the relevant voices. 

 
1 As with the previous study, it was not possible to search and review non-English documents on TOD studies in 

DCs. 
2 To search Persian records, a set of local (Iranian) databases such as SID, Noormags and Magiran were also 

queried. 
3 Unfortunately, some of the official websites associated with the Iranian governmental organisations (e.g., 

traffic police and MOI) have deliberately been filtered by which the access from abroad has been banned. 

Inevitably, the researcher lied on the available data posted in Medias such as newspapers. 
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Table 3.1 Possible interviewee groups for studying the structure of TOD policymaking and planning  

Profile Group Actors 

1 TOD professionals 
Academics, researchers, urban (transport) planners, 

urban designers, consultants 

2 
Politicians and 

government officials 

Policy-makers, transport agencies, governmental 

planning agencies, city officials, local council, 

legislative bodies, traffic police, managers 

3 Developers Private investors, loaners (lenders), constructors 

4 
Aid organisations and 

individuals 

Community activist organisations and individuals, aid 

organisations and donor agencies, NGOs, sustainable 

development advocates 

Source: researcher 

 

In addition to the variety in the participants’ profile, the design of the interview discussion 

topics and the consequent questions was inspired by TOD planning dimensions (resulted 

from the previous study) as well as two analysing categories: Opportunities and Challenges 

(Figure 3.2). In general, the interviewees were asked a set of the questions or topics to be 

discussed on the prerequisites of TOD policy-making, planning and design in Iran (see 

Appendix B-1), particularly, with regard to their expertise. As such, each interview included, 

firstly, some general discussion (e.g., on transferring the TOD policy to Iran), and then a set 

of topics related to quadruplet TOD themes. According to the main interview focus on 

delineating the opportunities and challenges, the participants were asked for this when any of 

sub-themes discussed. In fact, the main question was what are the opportunities and 

challenges associated with translating TOD proposals to the Iranian urban context (i.e., 

policy, place, process, and sustainability) with respect to the model dimensions (Table 2.4). 

Finally, some questions were designed in final “miscellaneous” part to (1) determine other 

missing TOD dimensions/topics to be investigated, (2) introduce possible, sample cities in 

order to be scrutinised in the next study, Study C, and (3) identify other TOD experts 

experienced in the case of Iran (Snowball Sampling).  
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Figure 3.2 Interview design concept, source: researcher 

 

- Survey Implementation  

Aside from a contribution to a better comprehension of urban circumstances for TOD 

planning, the literature review on Iranian TOD studies and planning documents provided a 

list of available local TOD experts, since the aim was to find the qualified participants using a 

Purposive Sampling method. It could ensure that all interviewees are expert on the subject. 

According to this method, the sampling process are continued until data saturation, which 

means no more possible interviewee can be found. The effort was made to identify a variety 

of interviewees from all four groups described in Table 3.1. Although this helps in narrowing 

possible risk of biases as well as identifying the actors’ possible convergent and divergent 

views, one source of weakness in this study which could have affected the comprehension of 

the prerequisites was the scant number of interviewees. This was due to the limited number of 

specialists on the subject of coordinated transportation and urban development, and more 

specifically on TOD, in Iran. To engage all available specialists based on purposive sampling, 

a primary list of 24 available interviewees was derived from the literature review. 

Interviewed participants were additionally asked to introduce other probable respondents 

(Snowball Sampling), which resulted in the total number of 36 possible interviewees. Despite 

repeated calls for the interview, mostly did not respond or rejected it (see Appendix B-2). As 

a result, a total of 11 semi-structured interviews were conducted with Iranian TOD experts 

(Table 3.2).  

In addition, this study was limited by the absence of cross-sectional analysts —more 
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specifically those who were experts in sustainable development— led to some unanswered 

inquires related to the economic and environmental prerequisites. Most respondents were 

TOD professionals as well as politicians, governmental and municipal officials (Profiles 1 

and 2), including academics and researchers at different Iranian universities and research 

centres, other were urban and transport planners in consulting engineers as well as 

governmental bodies. They were mostly from the capital city, Tehran. All interviewees thus 

were experts involved or interested in TOD policy design and practice so that some had 

several academic publications on the subject and others had been engaged in TOD policy and 

planning at national and municipal scales. Also, two participants had a combined role for 

TOD in Iran. 
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Table 3.2 List of the interviewees participated in the present study, in alphabetical order 

# Name Title Profile  City/country TOD-related experiences Date Duration Intr. method 

1 Alighardashi, Vahid  
Transport /rail 

expert 
2 Tehran, Iran 

Member of the national TOD 

committee in MRUD 
18.06.19 48ʹ:23˝ Telephone 

2 Aziz, M. Mehdi  University staff 1 Tehran, Iran 
A land use planning and density 

researcher at University of Tehran 
13.08.19 N/A Questionnaire 

3 Habibi, Kiomars  University staff 1 
Sanandaj, 

Iran 

A researcher of walkability, land 

use and urban development at 

University of Kurdistan 

09.06.19 28ʹ:39˝ Telephone 

4 
Kashani-joo, 

Khashayar  
University staff 1 Tehran, Iran 

A researcher on public transit and 

walkable urban spaces  
17.06.19 27ʹ:13˝ Telephone 

5 Khezerloo, Afshin 
Executive 

member 
2 Tehran, Iran 

Chief secretary of the TOD 

committee of Tehran City Council 
10.09.19 50ʹ:15˝ Telephone 

6 Mashhoodi, Sohrab  Urban planner 1 Tehran, Iran 

Urban development plan expert at 

Iranian Society of Consulting 

Engineers 

01.09.19 21ʹ Telephone 

7 
Mirmoghtadaee, 

Mahta  
Researcher 1,2 Tehran, Iran 

A researcher of the integrated 

transport and housing at BHRC and 

member of the national TOD 

committee in MRUD 

17.04.19 45ʹ:34˝ Telephone 

8 Moeini, Saied Mehdi  Researcher 1 Tehran, Iran 
A Researcher of walkable 

neighbourhoods 
20.06.19 22ʹ:04˝ Telephone 

9 Ostadi, Mehdi 
Transport 

planner 
1,2 Tehran, Iran 

Member of the national TOD 

committee in MRUD 
23.04.19 48ʹ:42˝ Telephone 

10 Rafieian, Mojtaba  University staff 1 Tehran, Iran 

A researcher of the integrated 

transport and development strategy 

at Tarbiat Modares University 

15.04.19 N/A Questionnaire 

11 Soltani, Ali  University staff 1 Shiraz, Iran 

A researcher of the integrated 

transport and development strategy 

at Shiraz University 

17.04.19 N/A Questionnaire 

Source: researcher 
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To collect data, an in-person interview tends to be the most preferable way for a 

participant. However, the faraway, diverse location of research conduction (Spain) and 

interviewees (Iran) robbed the opportunity of performing in-person interview. As with in-

person interview, the interview date and time was set for telephone/Skype interviews instead. 

In this research, a self-completion questionnaire was also prepared to collect the ideas of 

those who preferred it. The questionnaire link, powered by Survey Hero, was distributed upon 

the request of the participants. The invitations were sent to the participants via e-mail, and in 

some cases via social messengers1, including a note on the framework description (pre-

defined themes and sub-themes). The interviews all were conducted during the spring and 

summer of 2019.  

The researcher was the single interviewer of the study. The respondents were asked the 

permission for recording the conversations beforehand. The field notes were also taken 

during the interviews. The recorded interviews lasted approximately 36 minutes on average. 

The interview protocol included, first, an opening, and then the discussion topics and 

questions, and waiting for interviewees’ comments in an open time interview. In the 

meantime, other probing questions pertinent to the topics were also queried to address the 

uncovered issues. As such, during the interviews the efforts were made to encourage the 

participants and prove the researcher's enthusiasm by some limited personal comments, 

attentive listening and additional related probing questions, like asking for an example or 

some solutions. The research opening included an elaboration on the researcher position and 

the study aim. Regarding each question or topic, a primary explanation and the definitions 

were presented and they were asked to state their comments. The general policies, norms and 

clear status quo in Iran were briefly mentioned beforehand to avoid duplication, wasting time, 

and to more concentrate on the latent aspects. Additional details were also presented in some 

cases upon request. The participants were free to express their beliefs —including the 

contradictory opinions, even if, to the accepted rules in the knowledge. Prior to starting the 

discussion on the main topics, the introductory questions were asked. 

 

3.2.2 Data analysis: Qualitative Content Analysis  

In this study, Qualitative Content Analysis is used as a method to analyse the data gathered 

through interviewing. It has been a common analytical method in qualitative research for 

many years. In brief, the application of this method lies in determining the presence of 

specific concepts within texts (Klenke, 2008). Merriam (2009) argues that it is intrinsically 

carried out for all qualitative data analysis by which the content of interviews, field notes and 

documents are analysed. Although this kind of analysis is oftentimes attributed with the 

quantitative and statistical approaches of text analysis, QCA is applied to find the similarities, 

differences, relationships and meanings communication, beyond just counting words. 

The conventional QCA uses an inductive approach by which the raw data are coded and 

then the categories are constructed based on the communication embedded within the 

document's content. In the present study, however, the deductive one is the case in point, 

through which a theory or a previous research on the subject (i.e., TOD planning model from 

 
1  Such as WhatsApp and Telegram which are often used in Iran. 
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Study A) is applied for directing the coding process.  

 

- Directed qualitative content analysis 

Unlike inductive content analysis, directed QAC applies a theory-guided approach in order 

to validate or conceptually develop a theoretical framework or theory (Hsieh & Shannon, 

2005). “Theory-guidedness means that in all procedural decisions systematic reference is 

made to the latest research on the particular subject and on comparable subject fields” 

(Mayring, 2014). Using this approach, the implications of existing theories or explanatory 

models corresponding to the phenomenon under study were examined against the collected 

data (Graneheim et al., 2017). 

Although few studies in urban planning could be found on the basis of a directed QCA, the 

adopted approach fits the current study since the goal is to discover the latent concepts (i.e., 

opportunities and challenges) of TOD planning in Iran through interviews. In fact, by QCA, 

the research attempts to test the model on Iran. The TOD themes and associated sub-themes 

provide a structure to the description and interpretation. On this basis, Table 3.3 defines a 

framework —including a set of variables, categories and related rules needed for coding the 

interviews' content— based on the findings of the previous study. 
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Table 3.3 Categories, definitions and protocols required for analysing the content of interviews 

Variable Category Definition/Focus Encoding Protocol 

TOD Place-making 

Transportation design 

It refers to all the issues related to the various 

transport systems (e.g., PT and NMT), multi-

modality and other transportation issues. 

All opportunities and challenges at work 

for vehicles, transport networks and riders 

must be coded. 

Physical development 

It points to the requisites of built-environment 

design in connection with the sustainable 

mobility options required for the quality 

places. 

Coding process must look for those 

opportunities and challenges that are 

related with the current features of built 

urban form in Iranian cities. 

TOD Policy-making 

Transportation policy 

It refers to all the plans, policies and policy-

making process oriented to transportation 

planning and design with the purpose of 

supporting a sustainable movement. 

Target codes here are opportunities and 

challenges embedded in transport plans and 

policies in Iran. Attention must be 

cautiously paid to the difference between 

“policy” and “place” (transit design) during 

the coding process. 

Built-environment policy 

It aims to understand to which degree the 

content of urban plans and policies on built 

form is consistent with the transport ones. 

Concerning urban planning and design, the 

goals, tools and processes applied at different 

levels are included as well. 

The contents must be related to the policies 

on place making components, including 

those associated with pedestrian-friendly 

urban space design.  Attention must be 

cautiously paid to the difference between 

“policy” and “place” (physical design) 

during the coding process. 

TOD Processing 
Governance 

It mainly evaluates the consistency of 

institutional frameworks, implementation and 

management structures for the future TOD 

projects at national and local levels. 

Opportunities and challenges related to the 

structure of urban governance at different 

levels in Iran should be targeted. 

Financial mechanism It refers to the mechanisms applied for The coding process should discover a set of 
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Variable Category Definition/Focus Encoding Protocol 

supporting urban projects financially, including 

both transport and urban developments. 

possible opportunities and challenges for 

financial and fiscal systems in Iran. 

Actor 

It focuses on the kind, role, and wills of the 

current and possible TOD actors and their 

collaborative relationships. 

Existing opportunities and challenges of the 

qualified actors' power, the degree of 

engagement and partnership in the Iran 

urban development process are targeted. 

Contents related to the public as an actor 

and social aspects must be excluded to be 

considered in the next category. 

Sustainability and 

TOD 

Society 

It contains the public characteristics and needs, 

and the degree of social awareness and 

participation required for the inclusive urban 

(TOD) plans, aiming at social equity, identity 

and satisfaction. 

All opportunities and challenges associated 

with the social profile, citizens' needs and 

preferences (housing + travel), and the 

structure   of social involvement including 

their political and practical contexts in Iran 

should be coded. 

Economy 

It focuses on the economic efficiency of urban 

areas, the vibrancy of jobs, firms and business 

enterprises, and the activities related to local 

economy growth, wealth and income. The 

affordable alternatives and real estate market 

are regarded as well. 

Supportive and contradictory codes 

regarding the urban economy elements, 

including jobs, settlements and markets and 

their relationships should be included, 

leaving the consideration “financial 

mechanism” for the process theme. 

Environment 

It refers to the environmental policies, plans 

and design guides applied in Iran for 

preserving urban environments and improving 

the quality of urban life. 

Environmental positive and negative 

contents in the interviews, including 

policies and proceedings related to green 

mobility and urban development should be 

considered. 

Source: researcher 
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Starting the process, all the interviews (filled-out questionnaires plus recorded telephone 

interviews) went through a transcription process. The entire audios were heard as well as the 

answers written were reviewed repeatedly to achieve a sense of the whole in their ideas. An 

immediate coding process then began as the categorises (TOD sub-themes) have already been 

derived. The unit of analysis was the content of texts, including the opportunities and 

challenges. Although it was not the case in the current study, the researcher was aware that if 

a code (an opportunity or challenge) could not be classified into an existing category based 

on the encoding rules (Table 3.3), a new category (a sub-theme or even theme) should be 

accordingly (re)defined and added to the model1. Nvivo10, a qualitative data analysis 

software, is used to facilitate the coding process2. The researcher was the single coder and 

analyst of the interviews. The primary results were then discussed with the supervisor. Any 

disagreement between the researcher and supervisor led to the re-clarification and 

amendments, until final consensus achieved. Next, the analysis process was followed by 

highlighting and extracting the contents into the categories, an individual and contextual 

description of the contents, and final synthesis and interpretation. In the result section, the 

interview results are explained with reference to the participant’s code (i.e., P1, P2, to P11) 

determined in Table 3.2. 

In addition to the standard description and interpretation of the codes, a summative 

approach to QCA, highlighted by Hsieh & Shannon (2005), was also adopted. On this basis, 

the frequency of the recorded opportunities and challenges (the content occurrence) was 

manually counted in order to determine the degree of agreement on any of the challenges and 

opportunities and their importance. This approach has insight into a better comprehension of 

the content’s contextual uses, pattern, and also can contribute to discovering the latent 

meanings. 

 

- Quality of content analysis 

To ensure trustworthiness, the literature recommends several requirements at the various 

stages of interviewing and QCA:  

 

• Participant selection and number. As mentioned earlier, the researcher made an 

attempt to find the relevant participants to TOD in Iran to ensure credibility. As 

such, the experiences and knowledge of all the available participants on the under-

study subject (including those who introduced by the primary interviewees) were 

pre-investigated before the interview conduction. An emphasis on the multiplicity 

and diversity was also on the agenda through snowballing to ensure that the 

maximum number of possible participants is interviewed. However, the researcher 

 
1 Also, there was a challenging task to categorise some codes which were related to two sub-themes. In fact, 

some individual opportunities and challenges were twofold that could be connected to two or more categories. 

In this case, the decision was to delineate all connections. 
2 The software provides an easier environment for coding and categorising data from different materials. The 

quality of analysis here including the coding, categorisation and finding communications, however, widely 

hinges on the researcher(s)' ability and an individual comprehension of the contents with the continuous 

comparisons to find latent patterns. 
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believes that the participant number is not the only factor that affect the study 

richness. In fact, one can reach it with a small sample if the topic is narrow enough. 

 

• Coding. To verify both validity and reliability, the result of QCA process (the 

classification of the opportunities and challenges into the categories) were shared 

with the supervisor and an agreement was reached on it, similar to what was 

performed in the previous study during the categorisation process of the model 

sub-themes and themes. 

 

• Description and interpretation. During QCA and writing up the report, the 

researcher always made attempts to consider the study aim and global TOD 

knowledge and practices in the literature for increasing the research credibility and 

authenticity. In this respect, some direct quotations and examples cited by the 

participants were stated in the report. Regarding conformability, the researcher 

assures that the results were presented based on the participants' quotes in 

connection with the literature. To achieve transferability, the researcher regarded 

for comprehensiveness in the presentation of the findings insofar the efforts were 

made to draw implications for other DCs by comparison.  
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3.3  TOD policy and planning in developing world  

It is difficult to find a single consolidated definition of “Developing Countries”  (Gordon, 

2012) or similar geographical reference, such as the Global South. In this case, it was decided 

to take all countries listed in the World Bank’s classification system of countries released in 

2018 as low and lower/upper-middle income countries1. In general, these countries share 

some features, such as large young population, mega-cities with rapid urbanisation, steadily 

growing economies, and transportation-based externalities (Pojani & Stead, 2017). Regarding 

mobility, in these countries public transport tends to be low quality and inadequate and, 

subsequently, there is a predominance of informal transport, walking or cycling, as the main 

modes of urban transports (United Nations Human Settlements Programme, 2013). The 

absence of quality pedestrian and cycling infrastructure are other common characteristics. 

Along with rapidly growing motorisation, all these factors lead to increasing car and 

motorcycle use, resulting in higher unacceptable levels of environmental pollution and 

chaotic traffic patterns. On the built-environment side, developing cities are characterised by 

prime single-centre, high density and rapid decentralised growth in the form of informal 

settlements and sprawled suburbanisation, undeveloped road infrastructure, and housing-job 

spatial mismatches (Cervero, 2013). Despite private motorisation, suburbanisation and 

sprawling cities, decreasing active transport and low bus ridership may not be as high as in 

the homeland of TOD policies - North America - (Pojani & Stead, 2017). These concerning 

trends make TOD proposals particularly suitable for DCs.  

However, reviewing the literature revealed that very few studies could be found on the 

integration of transportation and land use in DCs, specifically under the label of TOD. As 

such, there was a small number of (successfully) implemented cases of TOD in DCs. Instead, 

much attention has been given to the introduction of TOD to their context or reviewing the 

challenges (or sometimes prospects) ahead for TOD planning and implementation. However, 

most of the references in this group are on transit development (often BRT) challenges in 

DCs (e.g., Pojani & Stead, 2015; Rogat et al., 2015, Pojani & Stead, 2017). With this in 

mind, the decision was to include both kinds of case studies to get the most out of TOD in 

DCs. Regarding the former, two case studies of Curitiba and Bogotá were selected because: 

(1) they are members of DCs; (2) they have already formulated distinct TOD policies and 

plans (not just transit strategies like BRTs), and made efforts to put its design strategies in 

place on the ground; (3) Also, required data were available for them when the literature 

reviewed.  

To select studies drawn on the challenges for TOD planning and design in DCs, a 

systematic review —as with the process implemented in Study A— helped the researcher to 

withdraw 34 final studies, including both individual cases and review studies (see Appendix 

B-3). The challenges were extracted from their results and then deductively categorised into 

the TOD planning model themes (Study A), as follows: 

 

 
1 According to other international organisations, such as the International Monetary Fund (IMF) and the United 

Nations Development Program (UNDP), there are other similar classification systems which mention “emerging 

and developing countries” and “developing countries”. 
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3.3.1 TOD, developing world and major challenges ahead 

- Place development 

Transportation design: Although different scenarios of public transport services provision 

can be seen across these countries and cities, many of them suffer from limited supply or 

poor service quality (less reliable or overcrowded services) which, coupled with high levels 

of traffic congestion, lead to declining bus ridership (Pojani & Stead, 2017; Kiggundu, 2009). 

Additionally, poor station design without the required facilities, such as shelters, lifts or a 

pleasant waiting environment, was found to affect the quality of public transport services 

(Deng & Nelson, 2013; Nakamura et al., 2017; Wu & Pojani, 2016) and, ultimately, demand 

for them. This relates to other implementation challenges (i.e., governance and financing), 

such as low investment or weak regulations. Notwithstanding some exceptions in 

collaborative efforts towards public mass transport improvement in Africa, Latin America, 

and other geographical areas (United Nations Human Settlements Programme, 2013), these 

trends have led to another common feature for DCs: the predominance of informal transport. 

While supplying low-income populations with valuable services, where formal (institutional) 

transport is inadequate or inefficient, paratransit modes weaken public transport systems and 

cause negative externalities, including air and noise pollution, congestion and a lack of 

adequate comfort and safety for passengers (Pojani & Stead, 2017; Salazar Ferro, 2015; 

Cervero & Golub, 2007). These services are also an unfair competitor against formal public 

transport (Salazar Ferro, 2015), moreover hindering TOD development. In Mexico City, 

informal transit (Colectivos) has disrupted bus services and rapidly decreased ridership from 

42.3 % to 1.8% from 1986 to 1998, through superior levels of service and aggressive business 

practices (Gilat & Sussman, 2003). Also, cheap, and widely available informal transport 

modes are found to be responsible for lower-than-expected public transport ridership in 

Gurgaon (Sharma & Newman, 2017). Even so, in cases where the situation is not as 

unbalanced for PT as it is in Hanoi (Nguyen et al., 2019), Bangkok and Shenzhen (Talamini 

& Ferreira, 2019), informal transit could be playing a role as a supplementary feeder system. 

In this regard, most studies have agreed that TOD practices in DCs are usually hindered by 

weak regional and multimodal connections. Consequently, public transport systems do not 

offer access to a sufficient range of destinations in metropolitan areas. According to Cervero 

(2013), there is a lack of perpendicular connectors to transit stops and feeder systems. This 

review confirms this as a challenge, for example, in attempts to introduce TOD in Hanoi and 

Bangkok, where urban transit networks are incomplete (Christine Bae & Suthiranart, 2003; 

Nguyen et al., 2019). The disintegration of bus and light rail services in Kuala Lumpur 

(Kiggundu, 2009) parallel BRT and railway infrastructures in Cape Town; Istanbul's Dolmuş; 

BRT and metro, in competition. Uncoordinated privately-run bus services and municipal 

services are other instances of the failure to successfully integrate public transport systems 

(Pojani & Stead, 2017). 

Physical development. Although less referenced than transportation, in terms of 

requirements for a walkable environment around transit stations, physical design poses 

another relevant set of challenges. A well-known synthesis of these requirements, the 

normative “3Ds” principle - diversity, design and density - (Cervero & Kockelman, 1997), 
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was adopted to conduct the discussion below.  

Some global research has proved that urban density in developing cities was largely higher 

than their European, American and Australian counterparts, but their density ratings have 

been flattening out rapidly in the last decades, due to the sprawl tendency (Cervero, 2013). 

Motivated by opportunity, policymakers and planners are reluctant to increase the rate of 

density in existing built-up areas and, in turn, prefer to spread development outward into new 

areas (Suzuki et al., 2013; Barandier Jr, 2017), a practice resulting in heavily car-dependent 

cities and excessive use of private vehicles, in places such as Kuala Lumpur, Malaysia 

(Kiggundu, 2009). In addition, little attention has been paid to locating areas of denser 

development around transit stations in developing cities (Cervero & Dai, 2014; Kiggundu, 

2009; Xia et al., 2017; Barandier Jr, 2017; Salzberg et al., 2012). This is not an easy 

challenge to address, since it relates not only to policy and planning but also to all the 

challenges of processing. 

Apart from density, this review shows that the second “D”, design, e.g., to provide 

walkable urban design at the neighbourhood and street level, is frequently neglected in these 

countries, as argued by Suzuki et al. (2013). In fact, in most urban environment in DCs, car-

oriented design practices are still the rule and pedestrian (social) activities are precluded in 

several ways. While pedestrian movement and bicycle use is the highest in city centres, 

motorised vehicles still have priority, with narrowed pavements, encouraging the use of 

subway bridges and tunnels, instead of at-grade pedestrian crossings (Pojani & Stead, 2017). 

Narrow bike lanes, lack of ample secure bicycle parking at stations, and failure to allow 

folding bicycles to be taken on board, further hinder cycling in Beijing, China (Deng & 

Nelson, 2013). Another example is the availability of the entire frontage of houses for vehicle 

access, as generally found in new urban developments in China (Thomas & Deakin, 2008). 

Moreover, Babalik-Sutcliffe & Cengiz (2015), Salzberg et al. (2012) and Doulet et al. (2017) 

pointed to the weak physical integration of transit nodes with the surrounding environment, 

something well exemplified by BRT stations in Bogota, usually placed in the central 

reservations of multiple-lane highway (Suzuki et al., 2013). Spatially, the use of 

“superblocks” and automobile-scaled land divisions, along with wide streets and large 

setbacks, have robbed pedestrians of opportunities to walk in Kunming, China (Salzberg et 

al., 2012). Insufficient urban design improvement was also cited by other studies conducted 

in DCs. Cervero (2013) mentioned that no additional improvements (like streetscape 

enhancement) were provided in Bogota, while these would be required to entice private 

investments or leverage new developments. Wu & Pojani (2016) criticised a lack of green 

areas in Bangkok. Consequently, the “Design” factor seems a less complicated challenge, 

since the missing driver to address this shortfall are Policy and Process mechanism. Pojani &

Stead (2017) revealed that, in the majority of cases, authorities are reluctant to establish 

restrictive physical measures or pricing mechanisms for cars. 

In terms of “Diversity”, most developments analysed are simply residential, i.e., 

monofunctional, presenting an oversupply of nearby car-oriented land use and parking, a key 

barrier for TOD. Focussing on the case of China, Doulet et al. (2017) referred to the lack of a 

cross-functional culture in urban projects, thus designs for new urban areas have difficulty 

including a range of different land uses. On the other hand, in Kunming, China, central areas 
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are being transformed into modern office districts (Salzberg et al., 2012) or excessive 

commercial demand discourages residential construction, such as in the centre of Niterói, Rio 

de Janeiro (Barandier Jr, 2017). 

 In total, although different design characteristics were found across DCs, it can be said 

that a walking-friendly environment around transit stations emerged as a lower priority issue 

in DC urban design, probably for social and political reasons; however, the most common 

shortcoming in this subtheme - “layout” improvement in areas surrounding stations - is a 

relatively easy goal to pursue because it is principally about planning.  

 

- Policy development 

Anti-TOD, pro-car and road-oriented policymaking and planning were reported in several 

cases, ranging from the lack of a “compulsory” national TOD policy in China (Wang et al., 

2019a), vehicle-oriented regulations in city vision (Mumbai, India and Kuala Lumpur, 

Malaysia), inconsistent parking policies within transit-rich precincts (Curitiba, Brazil, and 

Jinan, China), and even industrial policies favouring car use, and government-owned car 

companies (Kuala Lumpur, Malaysia). On the other hand, sustainable modes of urban 

transport like BRT and non-motorised options were given little weight during transport 

planning, apparently due to the lack of confidence in their efficiency (Christine Bae & 

Suthiranart, 2003; Nguyen et al., 2019), and probably related to the priorities of interested 

parties. Similarly, an absence of several transportation demand management tools was noted, 

such as incentives to encourage car users’ shift to PT or to restrain the growth of car 

ownership. According to Thomas & Bertolini (2014), all these misguided elements show 

weak government support for a consistent TOD planning policy.  

On the urban development side, a number of studies mentioned the dearth of TOD-centred 

design codes. Alternatively, it was found that some development plans did not address basic 

elements of pedestrian street design and universal accessibility. For example, the cases in 

Bogotá (Suzuki et al., 2013), Hanoi (Nguyen et al., 2019), Mumbai (Rangwala et al., 2014) 

and Jinan (Thomas & Deakin, 2008), lacked basic regulations on the quality of public spaces 

or providing an environment for walking and cycling. In a similar way, an inconsistent policy 

on density thwarts transport land-use integrations efforts, hindering TODs in many DCs; i.e., 

the FAR (floor area ratio) was uniformly maintained across all urban areas (Suzuki et al., 

2013; Wang et al., 2019a; Salzberg et al., 2012) with no special regulations for those located 

in the proximity of transit stops or corridors.  

Concerning the intersection of these two lines of policy (urban transportation and land-

use), incomplete, low quality transport infrastructures and urbanisation driven by inconsistent 

spatial policy objectives, appear still to be a common feature in many DCs. Linking this to 

implementation challenges, such as the lack of intersectoral and interdepartmental planning 

and limited planning capacity, the result has been poor integration between urban 

development policies and a transit planning framework. As a consequence, much of the 

potential of TOD planning strategies, such as linking affordable housing and public transport 

has been forgone in the planning process (Todes, 2012; Chava & Newman, 2016; Cervero, 

2013; Pojani & Stead, 2017; Mu & de Jong, 2012).  

 Also, one of the most often referenced challenges in the review is the lack of continuity in 
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projects after opinion polls or elections. In fact, a common practice in many DCs is to replace 

the whole administration system or adopted policies with the arrival of a new mayor or 

governor, as found in the case of Bangkok (Wu & Pojani, 2016). On the contrary, project 

continuity seems to have been a key factor to achieve transport land-use integration in the 

most successful cases, such as Curitiba (Cervero, 2013) or Bogota (Willoughby, 2013), as 

discussed below in Section 3.3.2. Thus, the lack of political and technical continuity becomes 

one of the most important players deterring the delivery of TOD in DCs. 

Although this challenge has been less referenced in the studies selected, there are some 

key issues related to it that should be highlighted. Firstly, the plans normally envision short-

term problem-solving actions, becoming inconsistent in the long-term. Only rarely are 

comprehensive and integrated long-term sustainable urban transport visions found in the 

global south (Pojani & Stead, 2018). In the case of Johannesburg, South Africa, Todes (2012) 

argued that linking strategic spatial planning and infrastructure development is precluded by 

inconsistent planning strategies which do not really embrace a long-term focus. Mu & de 

Jong (2012) also criticised the short-term view of city and urban transport plans with few 

strategic actions and a lack of details on implementation in Dalian, China. Extrapolating these 

points to rapidly growing cities around the world, Cervero & Dai (2014) expressed that for 

successful BRT investment, forward-looking strategic planning is needed, in order to achieve 

genuine city transformation in the future.  

To achieve this, DCs face limited planning capacity and insufficient planning instruments, 

an aspect related to other “governance” challenges (discussed below), such as a shortage of 

qualified staff in land use and strategic transport planning. Frequently, planning instruments 

are not sufficiently developed and tested, thus they simply imitate western urban planning 

patterns with no systematic research into local appropriateness. In the case of Dalian, for 

example, policies restricting foreign car purchase and practices, such as congestion have been 

replicated, while their effective applicability remains questionable, due to the unique context 

of the city (Mu & de Jong, 2012). On the other hand, since highly specialised consultants are 

engaged in the planning and implementation process, their coordination requires a 

considerable amount of bureaucratic knowledge which not all local administrations in 

developing cities hold (Wu & Pojani, 2016).  

 

- Process development 

Governance. Lack of institutional framework conducive to the integration or coordination 

of TOD policies was a challenge for most of the studies. In this regard, the absence of 

supportive institutional settings not foreseen in the policy sphere, usually implies a lack of 

leadership and coordination. For example, the lack of a single responsible agency for TOD 

was the main challenge reported for Bengaluru (Chava & Newman, 2016), Istanbul (Babalik-

Sutcliffe & Cengiz, 2015), and other Asian developing cities (Sattiennam et al., 2006). 

According to Pojani & Stead (2018), transport and urban planning departments rarely shared 

common knowledge with each other, including planning profile, goals, visions, and 

techniques. In Dalian, for instance, information for urban planning agencies is regarded as 

confidential, and transport planning is merely based on traffic demand information. Thus, the 

design of the transport network emerges separately from that of land-use planning (Mu & de 
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Jong, 2012). Members from these departments operated under dispersed management and 

budgetary constraints with little incentive for uncertain reciprocal coordination (Suzuki et al., 

2013). 

There is wide agreement on another implementation challenge, a lack of local orgware: 

expertise in TOD planning and limited technical capacity and quality personnel (e.g., Nguyen 

et al., 2019; Rangwala et al., 2014; Christine Bae & Suthiranart, 2003; Wu & pojani, 2016; 

Lindau et al., 2014; Cervero, 2013; Kiggundu, 2009). This shortcoming includes limited 

experience with urban management, budgeting and accounting, planning techniques, finance, 

and project supervision (Cervero, 2013), assets management, long-term operating and 

maintenance costs (Salzberg et al., 2012), leading frequently to underestimating the 

complexity of the projects and implementation efforts (Lindau et al., 2014). Nor does the 

commonly adopted solution seem to be a better option: when transport and land use planning 

are handled by external consultants, their intervention tends to be sporadic and ineffective, 

since they are unfamiliar with local (Nguyen et al., 2019), taking action not tailored to 

specific needs and with little effective power of transformation. 

Additional challenges were found in the transportation management sector, also linked to 

actor’s challenges. Corruption, cronyism and bloated bureaucracies, as well as poor 

management practices by transit operators were highlighted as something most likely to 

happen in DCs (Cervero, 2013; Gilat & Sussman, 2003). For instance, in Kuala Lumpur over-

issuance of permits to bus operators has affected order in services and the profit margins of 

bus companies (Kiggundu, 2009). Infrastructure management challenges could be very 

different in nature and could include planning mistakes. For example, in the case of Hanoi, 

the unresolved problem was that dedicated bus lanes were exceedingly occupied by 

motorcycles (Nguyen et al., 2019). Likewise, besides intruding cars and tricycles using bus 

lanes, some pedestrians climb over the barrier to access the BRT stations in Beijing (Deng & 

Nelson, 2013). In the case of Curitiba and Bogotá’s Transmilenio, the problem of 

overcrowded vehicles cannot be adequately resolved probably because BRT systems cannot 

cope with demands exceeding a certain threshold (Nakamura et al., 2017).  

Another relevant transport challenge is the allocation of road space for public transport, 

taking it away from private cars (Babalik-Sutcliffe & Cengiz, 2015; Sattiennam et al., 2006; 

Christine Bae & Suthiranart, 2003; Wu & Pojani, 2016). Since new transit schemes provide 

solutions for previous environmental and mobility problems, they are planned through most 

congested corridors, posing unpopular traffic measures and planning difficulties. Of course, 

this is also the case in developed countries, but in DCs it is endangered by policy and 

planning challenges, such as low political support or, frequently, by isolated-short-term, 

incomplete projects (Cervero & Dai, 2014; Todes, 2012); for example, in the case of the 

Hanoi BRT (Nguyen et al., 2019), it was reported that low technical capacity caused 

problems in signal priority and electronic ticketing. In addition, in some places, rail transit 

fares remain too expensive to attract mass ridership and there is an inability to introduce 

efficient-pricing transport schemes (Christine Bae & Suthiranart, 2003; Cervero, 2013). On 

occasions, authorities prescriptively over-regulate fares, even when oil prices and operating 

costs are on the rise (Kiggundu, 2009). The prevalence of these governance challenges in 

DCs is affecting transit provision in general, yielding limited frequency, overcrowding, and 

sub-standard facilities (Wilkinson, 2006; Babalik-Sutcliffe & Cengiz, 2015; Nguyen et al., 
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2019).  

On the urban planning and management side, reported challenges are the scarcity of land 

use management tools or the lack of control over the real estate market and developers 

(Doulet et al., 2017; Chava & Newman, 2016; Zhao, 2013; Peng et al., 2011; 

Sudhipongpracha & Dahiya, 2019). This is due to private interests and unskilled 

administrations (other governance challenges); however, it is further aggravated by weak 

legal frameworks with unresolved normative issues both at the national and local level (a 

policy challenge). A big obstacle is that this barrier is potentially related to (and, at the same 

time tolerates) land speculation practices. Simultaneously, it leads to the inability to capture 

added transit value, hindering the capacity of TOD projects to recoup benefits for the general 

interest, to be combined with other policies, such as affordable housing. 

Finally, one of the most frequently cited process challenges is the lack of public social 

involvement, as a consequence of top-down approaches (Nguyen et al., 2019; Nakamura et 

al., 2017; Chava & Newman, 2016; Wu & Pojani, 2016; Lindau et al., 2014; Sharma & 

Newman, 2017; Sudhipongpracha & Dahiya, 2019). Stakeholder silence in response to 

questions, opposition movements or deficient communication of BRT systems to the public 

have been reported (Nguyen et al., 2019). The lack of education schemes to raise public 

knowledge of TOD and the advantages of public transport is still a key factor in DCs 

(Nakamura et al., 2017; Nguyen et al., 2019), while these approaches are tested out in 

developed countries (Pojani & Stead, 2018). In summary, according to the review, the real 

effect of public participation in urban projects in developing-country cities, especially for 

TODs, remains unclear, apparently due to the lack of some basic cultural and social 

conditions that leave little room for such a practice. 

Financial mechanism. Financial constraints for TOD refer to the challenges of investing in 

transit systems and new urban areas, at both development and operation stages. According to 

Suzuki et al. (2013), increasing urban growth has put pressure on developing countries to 

invest in infrastructure and basic urban services, including transit projects. In principle, 

financial obstacles to TOD tend to hamper developing countries more than developed ones 

(Gilat & Sussman, 2003). In this sense, Pojani & Stead (2018) argued that there is no 

shortage of transport plans in DCs and the preventive factors are political coupled with weak 

financial resources. In general, limited sustainable funding for development, operation and 

maintenance especially obstructs costly (e.g., rail) transit infrastructures for DCs (Cervero & 

Dai, 2014; Wilkinson, 2006; Lindau et al., 2010; Lindau et al., 2014; Kiggundu, 2009). 

Another challenge that further aggravates financial problems is weak local real estate markets 

and the inability of public transport itself to overcome this, unless the role of the station’s site 

is regarded (Cervero, 2013; Xia et al., 2017). Scant real estate development makes TOD 

schemes highly dependent upon government subsidies and foreign loans (Nguyen et al., 

2019; Kiggundu, 2009) or increasing fares (Sharma, 2018; Kiggundu, 2009) to overcome 

operational shortfalls or subsidise transport for low-income users (Suzuki et al., 2013).  

A little surprisingly, tax mechanisms to cover TOD costs, such as Land Value Capture or 

Transit Joint Development, was given few references, when this could be a key factor in 

making TOD a much more feasible policy. Varied development-based (e.g., air rights sale 

and land readjustment) and tax-based (e.g., property tax and tax increment financing) land 

value capture mechanisms can partially address the initial high-cost investments of TOD 
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projects (Ibraeva et al., 2020). For example, Nanchang's (China) land value capture applied 

two methods of development rights sale, and direct property development and management 

above or below the metro railway stations which could set a good example for other Chinese 

cities, if implemented skilfully (Suzuki et al., 2015). Apart from China, evidence from India 

(e.g., Sharma, 2018; Sharma & Newman, 2018a; Sharma & Newman, 2017; Sharma & 

Newman, 2018b) emphasised that rising land value, due to urban rail development in Indian 

cities (e.g., Mumbai, Bangalore and Gurgaon), shows a potential to provide financial 

resources, contributing to the economic and social viability of these projects. However, other 

measures are needed, such as associated legislation; supportive policies and regulations; and 

appropriate active mechanisms through systems of governance (Zhao et al., 2012; Wang et 

al., 2019a); as well as authorities taking a lead (Deng & Nelson, 2013; Wang et al., 2019a). 

Mathur (2015) referred to similar hurdles such as revenue-expenditure mismatch (revenues 

come “after” rail development while required beforehand); the high rate of inflation and 

prices unadjusted for this; added to weak municipal bond markets which hinder the sale of 

development rights. 

Actor. The usual lack of coordination and collaboration between TOD project stakeholders 

in developing-country studies was reported as a considerable challenge. As seen in the 

governance challenges, transport and urban development institutions normally pursue only 

their own objectives and focus of interest (Pojani & Stead, 2018) and therefore, divergent 

disciplinary discourse between land use and transport planners tends to be the rule 

(Wilkinson, 2006; Mu & de Jong, 2012). Another characteristic in many developing cities - 

the fragmentation of local administrations in China (Doulet et al., 2017) and metropolitan 

administrations in Brazil (Barandier Jr, 2017) - makes integrated action difficult. Competition 

rather than cooperation between local governments and municipalities was cited by Zhao 

(2013), Wang et al. (2019a) in the case of China (Beijing, Shenzhen, Wuhan) and by Suzuki 

et al. (2013), in the case of Bogota. These authors argued that decentralisation, managing 

diversified governmental entities at different levels in the same project, made political and 

financial competition difficult to handle, unless efficient regulations and institutional 

framework were delivered.  

As seen in governance challenges, in the case of developing cities, frequently divergent 

views and conflicting interests among the different actors have to do with privileged groups, 

to such an extent that this was one of the most cited challenges in the selected records (Wu & 

Pojani, 2016; Lindau et al., 2014; Lindau et al., 2010; Chava & Newman, 2016; Willoughby, 

2013; Wang et al., 2019a). Very little evidence could be found of collaborative work between 

coordinated actors on a multidisciplinary basis (for example, PPPs) amongst the studies 

reviewed.  

In other cases, private and public actor’s interest converged but then, sustainable or TOD 

goals were set aside; for example, in the case of public housing policy, governments tend to 

focus on urgent housing provision, so they seek cheap land on the periphery and forget about 

density and accessibility policies; private developers operate likewise, in this case, to 

increment real state revenues by reducing land acquisition costs (Suzuki et al., 2013).  
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- Sustainable development 

Society. This issue has been considered a challenge only recently, since former studies on 

transit land-use integration in developing countries (e.g., Suzuki et al., 2013; Cervero, 2013; 

Cervero & Dai, 2014) did not pay special attention to it.  

A pending question is that a lot more could be done to understand people`s preferences 

and needs. Citizens in DCs tend to rely more on minibus-taxis and then on private vehicles 

than on public transport (Wilkinson, 2006; Christine Bae & Suthiranart, 2003). This is mostly 

due to increasing income and motorisation rates on the one hand, and spatial job-home 

mismatches, on the other hand (Cervero, 2013; Mu & de Jong, 2012; Xia et al., 2017; 

Salzberg et al., 2012). Therefore, people still ask for more lanes and parking places (Thomas 

& Deakin, 2008), something clearly in conflict with TOD policies. In fact, a peculiarity of 

DCs is that the problems in public transport quality are quite frequent and most of these have 

a major impact on the perception of public transport, especially in the most affordable 

systems such as bus (BRT) services. This maintains the belief that rail-based systems should 

have been the choice and that, in the meantime, cars are the “only” solution (Lindau et al., 

2014). Added to that, Considering China and elsewhere, Cervero (2013) pointed out that 

owning a private car would be “a rite of passage for those entering the middle class”.  

Inclusiveness and fairness are once again challenging questions. In principle, public transit 

systems remain unattractive for upper and middle-classes due to being crowded and unsafe 

(Gilat & Sussman, 2003; Nakamura et al., 2017), but it has to be kept in mind that wealthier 

groups usually have higher rates of car ownership and driving. Notwithstanding, 

transportation investment favours the mobility interests of these wealthier individuals, with a 

lack of compensatory programmes for less privileged social groups (Cervero, 2013). As a 

result, all these factors lead to the displacement of lower income groups; a poor 

understanding of their needs; scarce involvement in the projects and little investment in their 

favour. Pojani & Stead (2017) pointed to other issues of large gender differences in 

movement patterns in patriarchal countries with emerging economies, such as Brazil, 

Indonesia, India, Iran, and Mexico. These social barriers also delay the attainment of TOD 

aims.
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3.3.2 Case studies  

- Curitiba, Brazil 

Curitiba in Brazil, a city of about 1.8 million inhabitants (2015) is the capital of Paraná 

state and eighth largest municipality in Brazil (Giacomini Martínez et al., 2016). With a total 

area of 435 km2, population density in Curitiba is 4,200 persons per km2. The rate of annual 

population growth had been +1.41% in five-year period of 2010-2015. According to ICLEI 

(2016), the city is home to a set of strong industry, commerce and service sectors, and 

possesses a high per capita GDP and lower unemployment rates than the majority of the rest 

of Brazilian cities (ICLEI, 2016). 

Curitiba is famous for its sustainability-based initiatives which have led the urban 

development for many years. The city's innovations have inspired many practitioners around 

the world to think about sustainable urban strategies, out of the financial issues. Most 

importantly, a well-integrated transportation and land use development on the basis of BRT 

system has led the Curitiba's experience to be an exemplary case. This historically dates back 

to the 1960s that the city developed a master plan (1966) built on a long-term visioning with 

a focus on the integrated land use and transportation strategies around the concept of 

structural axes and linear development. The aim was to reduce the overpopulation in the city 

centre. This plan formed a linear urban development pattern along the structural axes 

surrounded by some concentrated, dense economic activities. Zoning plans have been the 

core part of Curitiba’s development vision. As such, there have been different zoning 

categories across the city, including special codes on land use, density, building heights, 

FAR, etc., with regard to transit corridors (Figure 3.3). In this respect, new medium- and 

large-scale urban developments have been enforced to be located along transit corridors, not 

elsewhere (Cervero & Dai, 2014; Gilat & Sussman, 2003).  
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Figure 3.3 Curitiba zoning plan adjusted based on transit corridors, source: Curitiba (2010) 
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As of 1972, the urban network design has been based on a ‘trinary’ concept, by which 

three parallel roadways lined by the mixed-land uses and high-density buildings, which have 

contributed to the materialisation of TOD core ideas (Figure 3.4). The central avenue 

dedicated to the bus circulation, stations and local traffic, and the other two parallel streets 

are for high-speed traffic in a single direction. A vertical mixture at the scale of building was 

also part of Curitiba’s TOD strategy, so that the first floors were dedicated to retails and 

offices and housings were settled in the upper-floors (Cervero, 2013).   

 

 
Figure 3.4 Trinary roadways of Curitiba, source: Suzuki, et al. (2010) 

 

A pedestrian-friendly environment in collaboration with the public transportation services 

has facilitated the sustainable movements in Curitiba. The first pedestrianised street in 

Curitiba was connected to the BRT stations in 1972 (Nakamura et al., 2017), to provide easy 

access for transit users and the other pedestrians. Both kinds of accessibility (i.e., physical 

activity infrastructure and public transportation) significantly contributed to the higher levels 

of leisure-time physical activity in Curitiba (Reis & Rech, 2013). To promote walkability, 

PlanCal, as a strategic plan, has sought to restore the sidewalks across the city to improve the 

accessibility, safety, drainage system of existing sidewalks (119km long) as well as along 

115km of new pavements (ICLEI, 2016). The city centre has also been converted into a car 

free zone with the renewed urban landscape and recreational facilities such as urban parks 

and bicycle lanes.  

The primary objective of promoting bike lanes was to provide a network for leisure and 

well-being along the city river and parks. A length of 114km of off-street bicycle lanes 

(segregated or shared with pedestrians) could represent the position of the city as a bicycle-

friendly one (Duarte et al., 2014). Despite being expanded across the city, rarely has been the 

cycling infrastructure integrated with PT, so that just six bus terminals have been connected 

to the bicycle lanes, and only two out of 22 bus stations have been equipped with bike racks 

(Duarte et al., 2014). 

However, the city recently has adopted a strategic plan (2013), Plano Director 
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Cicloviario, aiming at expanding a total of 300km cycling infrastructure by 2016, of which, 

25m are lined along BRT corridors. A system of bike share has also been available in bus 

stops to provide more support for NMT in Curitiba (ICLEI, 2016).   

As a reference for many cities around the world, the primary rationale for BRT 

development in Curitiba was to provide an affordable transit system more than LRT 

(Cervero, 1998) and also facilitate quick and comfortable urban mobility (Giacomini et al., 

2016). In fact, Curitiba invented BRT concept as an evolution of dedicated lanes, and was 

successful in emulating tramway procedures and performances, as a real “intermediate 

capacity system”, according to its former mayor, Jaime Lerner. Building upon this, a well-

designed BRT system could provide services as fast and reliable as a metro system, just at a 

fraction of the cost as the city's former mayor, Jaime Lerner, called it a “surface metro” 

(Gilat & Sussman, 2003; Cervero, 1998) and could serve most of the urban areas (90 per 

cent) (Suzuki et al., 2010). A set of integrated colour-coded bus routes operate within a 

hierarchy in Curitiba: the red colour represents the buses on the main structural axes; the 

orange ones on feeder lines connected to the trunks; the green and silver buses as interchange 

connectors and speedy ones —with the limited number of stops, respectively (Figure 3.5).  

 

 

 
Figure 3.5 Hierarchical color-coded bus network in Curitiba, source: Nakamura et al. (2017) 

 

By now, a total of 74km busway corridor have been constructed in the form of dedicated 

median lanes along seven axes and using conventional, articulated and bi-articulated (high 

capacity) buses (Global BRT Data, 2019). A well-maintained and young fleet could provide 

the high-quality services in Curitiba. The fares are collected by a pre-boarding system which 

allows the users to board rapidly and ride in the extent they need. These fares can meet all 

costs related with the bus services: financing the system and making revenue for bus 

operating companies by itself without a governmental subsidy (Suzuki et al., 2010). The 
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system is managed by a city agency, The Urban Development Agency of Curitiba (URBS)1, 

and is operated by private bus companies that are paid based on the distance travelled to 

arrange the better services. A regional initiative called Integrated Transportation Network 

(RIT) was launched to control transportation services and built-up infrastructures within the 

Curitiba metropolitan area (Lindau et al., 2010). As a municipal initiative, it aims to 

formulate TODs in municipalities of metropolitan area using the integration transportation 

and land use plans around the structural corridors (ibid). This was reinforced by a set of legal 

frameworks signed up in 1990 between the State of Paraná and the City of Curitiba and 

empowered by URBS. The system has connection with other cities of the metropolitan 

region, including a total of 28 terminals, 2200 vehicles, 355 routes and 2.38 million 

passengers per day (Miranda & Rodrigues da Silva, 2012). 

The city leaders' commitments made to the long-term vision of city development have led 

to a political stability used for Curitiba’s TOD projects. The planning organisation of Institute 

for Research and Urban Planning (IPUCC)2 is at the root of such a political continuity when 

implementing the vision (Cervero, 2013). As an independent public entity, it is responsible 

for the coordination of different planning facets and ensuring the continuity, even after city's 

administration turnover (Suzuki et al., 2010). Curitiba could embrace a practical approach in 

its planning activity, so that the case in point therein has been an emphasis on the 

“implementation” and making the plans real. To do so, “flexibility” was on the agenda for 

urban planners to apply the associated concepts in a gradual completion (Lindau et al., 2010). 

Also, a decentralised institutional framework was predominant in Curitiba. Local decisions 

came first and the relationship with the state and central government was mostly demarcated 

to the issues related to fund procurement (ibid). 

In general, several entities have provided funds for TOD projects on both land use and 

transport planning, including the Parana State's Development Company, City's Department of 

Urban Development, Municipality, and private sector (ICLEI, 2016). To provide social 

housing and related urban services (e.g., commercial places and schools), the local 

government devised an initial land acquirement within the urban boundary as well as suburbs. 

In Curitiba, social housings in two forms of apartments and single-detached houses have been 

provided to encourage a support for mixed-income groups. Accordingly, there has been some 

incentives for the developers to contribute to the development of low-income housing.  

Suzuki et al. (2010) refer to the number of other sustainability-linked strategies in 

Curitiba: relocating flood-prone slums and replacing with the parks equipped with cycling 

infrastructures, the transfer of development rights for environmental preservation, waste 

management programs (e.g., recycling at home, children education, and the homeless 

recruitment in separation plants), and other innovative social approaches are some examples, 

to name a few. 

In recent decades and after implementing the new urban development strategies, the traffic 

congestion has been dramatically reduced and air quality has been improved. This comes 

from an increasing number of public transport ridership in Curitiba (45 percent in 2009) so 

that the attention given to the interconnected housings, urban services and jobs, and BRTs has 

 
1 Urbanização de Curitiba  
2 Instituto de Pesquisa e Planejamento Urbano de Curitiba 
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resulted in a shorter daily travel distance and time, as well as a more dependence on PT 

services. The crime rate has also gone down thanks to making attempts for environmental 

pedestrian-friendliness (Suzuki et al., 2010).  

There have been, however, some flaws in Curitiba’s BRT operation emerged after these 

years of implementation (discussed earlier in Section 3.3.1). Giacomini Martínez et al. (2016) 

argue that the lack of reasonable coverage and degrading PT infrastructure, especially in 

peripherial neighbourhoods, have caused a declining trend in the number of passerngers. In 

addition, an increasing rate of fares has ranked Curitiba as the third most expensive city in 

Brazil. Also, a recent financial disagreement between the state and municipal government on 

the system administration thwarted the RIT initiative. Furthermore, Nakamura et al., (2017) 

point to the other problems associated with BRT-oriented development in Curitiba since 

2004, such as long queues during peak hours in tube-styled stations, some pro-car federal's 

governmental policies and consequent traffic congestion, less priority placed on traffic 

signals for buses, the issues in platforms utilisation, managing operators, staff training, traffic 

management and the regulations for car use, and a lot of new parking garages which appeared 

in the city centre. Concerning the technical impediments to buses, Lindau et al., (2010) 

criticise the shortage of bus fleet over peak hours, a lack of centralised control, lax in user 

information, and the gaps between the bus platforms and stations.  
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- Bogotá, Colombia 

Bogotá, the capital of Colombia, is the largest city of the country with 7.6 million1 urban 

inhabitants (Secretaría Distrital de Planeación, 2014). In past three decades, the population of 

Bogotá has been doubled. This is 2.8 times in city's periphery area in the same period 

(Guzman et al., 2017). The population density of Colombia (230 inhabitant/ha) has ranked it 

among the most compact cities of the Latin American capitals (Munoz-Raskin, 2010).    

The urban development in the Colombian cities is generally characterised by densification 

and a low rate of land consumption (Parés-Ramos et al., 2013). During 2001-2010, the urban 

boundary has had only 0.9 per cent annual physical growth but with 2.3% annual population 

growth on average in Bogotá  (Atlas of Urban Expansion, 2010).  

The city boundary has been divided into 112 UPZ2 (Zonal Planning Unit). They are territorial 

units which are used for urban development, (land use) planning and urban management. 

Higher income people reside in the northern and central regions characterised by a set of 

high-rise developments with lower population densities while low-income groups inhabit the 

southern and western UPZs inside the city with more concentrated and densified settlements 

(Pablo Bocarejo et al., 2013). A monocentric pattern of urban activities in Bogota has 

resulted in the significant differences in travel time between income groups. a higher 

population density, mostly occupied by the lower income groups, can be seen in the 

peripheries while more job opportunities have concentrated in the city centre. Hence, this 

generates a higher number of daily trips and longer travel times for the low-income 

population (Guzman & Bocarejo, 2017).  

In response to poor PT services —characterised with unsafe and polluted paratransit 

services with an approximate modal share of 70 per cent (Munoz-Raskin, 2010), limited 

transit capacity, and low vehicle speeds (Rodríguez & Targa, 2004), the city made a decision 

to develop a mass transit system i.e., a high-capacity BRT system called “Transmilenio”, 

inspired by Curitiba's BRT system. This system provides a quality service based on an 

exclusive bus lane along the busiest corridors in Bogotá.   

Transmilenio is internationally regarded as a best-practice with innovative urban 

infrastructures when Latin America urban development are studied (Guzman et al., 2017). In 

recent years, it has achieved various successes. The quality of bus services including safety 

has been improved, considerably. A lower rate of externalities i.e., urban pollutions has been 

its another product. The average speed of buses has gone up and travel times dropped. In fact, 

what has made this a special case is the transformation of unsafe and polluted busways, 

which was not aesthetically pleasing, into an integrated BRTs with lower travel time and 

fewer externalities released than the past (Rodríguez & Targa, 2004).  

Implemented from late 2000s over three stages (Phase I, II, III), the system now provides 

98 services along 114.4km dedicated busways of trunk system. They are supported by 107 

feeder lines along local routes (including low-income neighbourhoods on the periphery) and 

mostly connected to terminal stations, free of charge (Figure 3.6). Nowadays, its ridership has 

exceeded 2.4 million average trips per day (April, 2019) with an average speed of 25.9 km/h 

 
1 Based on a projection for 2013 by DANE, available at www.dane.gov.co 
2 Unidades de Planeación Zonal 

http://www.dane.gov.co/
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(Transmilenio, 2019a). About the two-thirds of population of Bogota reside within one km 

radius of trunk and feeder lane buffer zone (Suzuki et al., 2013). 

 

 
Figure 3.6 Transmilenio system map, source: Transmilenio (2019 b) 

   

On the policy side, the political stability helped the BRT projects to play an important role 

in Bogotá's urban transport, as with the Curitiba’s experience. One can consider the sequence 

of three mayors, Jaime Castro, Antanas Mockus and Enrique Peñalosa during 1992 to 2000, 

as a success factor for BRTs in the Bogota, owing to building the ideas on one another's work 

(Willoughby, 2013). Under their leadership, a great deal of public funds has been dedicated 

to improving the public squares, streetscapes, open pocket parks, and to the increase of green 

space per capita (Cervero et al., 2009). The city conducted a thorough transportation planning 

study by which the past studies joined to the current study of the system including 

determination of phase I, II and several broader urban development goals in order to re-

arrange the city growth direction and improve urban environments (Suzuki et al., 2013). In 

fact, as key stakeholders, city leaders' commitment and engagement in the planning and 

implementation processes has led to such innovations in Bogotá (Lindau et al., 2014). 

Today, TransMilenio S.A., as a public company, is responsible for the network design and 

system administration, including the contracts tendering, and ticketing and payment system. 

An integrated fare policy has been designed for ticketing process based on a prepaid system 

(prior to the boarding without additional costs for feeder system). This is competitively 

contracted with a private company (Willoughby, 2013). There are also other supportive 

activities, such as bus priority at intersection, new scheduling, and control technologies e.g., 

user-related information (Pablo Bocarejo et al., 2013).  

A PPP mechanism has been used for implementing the system, so that the government 
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funds the infrastructures and provides some long-term planning functions to be operated by 

the private contractors (Rodríguez & Targa, 2004). A fundamental change has occurred in the 

legal framework which drive BRT projects: it now obliges the companies to sign a fixed-term 

contract containing the details on duties, delivery standards, and possible penalties 

(Willoughby, 2013). Bus operators are paid based on the kilometre travelled and service 

quality by which the competition among the operators is eliminated, compared to the 

previous system which the number of transported passengers was taken into account (Estache 

& Gomez-Lobo, 2005). There have been, however, a significant set of problems associated 

with Transmilenio appeared in recent years, including the fleet overcrowding, deterioration, 

and some protests and riots over poor services and rising fares (Combs & Rodríguez, 2014). 

What raise alarms is that the degraded service quality could encourages many people (who 

are able) to travel by the alternative means, at worst, by private cars (Suzuki et al., 2013).  

Aside from BRT, the improvement of conditions for NMT and the restrictions on 

automobile circulation were other parts of the city's long-term movement strategy. The city's 

renown is also for an extensive bike lane as the largest in Latin America (called Cicloruta) as 

well as a number of the recreational allocated routes to pedestrians, cyclists, skaters, and 

strollers on Sundays and holidays, called Ciclovia (Cervero et al., 2009). The urban cycling 

share in Bogotá has gone up from 0.58% (1996) to 9.10% (2017). On this basis, Bogotá has 

the highest number of bike trips, compared to the other cities in Latin America (Rosas-

Satizábal & Rodriguez-Valencia, 2019). According to Figure 3.7, the gradual growth of 

cycling infrastructure has reached 410 km in 2015 (Rosas-Satizábal & Rodriguez-Valencia, 

2019). To increase multimodality, a total of 22 bike parking sites1 have been located around 

the Transmilenio stations with a total capacity of 5.260 parking spaces (Transmilenio, 

2019a).  

 

 

 
1 Ciclo-parqueaderos 
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Figure 3.7 Spatial growth of cycling paths in the Bogotá metropolitan area, source: Rosas-Satizábal & Rodriguez-

Valencia (2019) 

 

This success is part of a gradual process, including diverse requirements: investment 

program, political leadership, clear policies, bicycle culture (social acceptance), education, 

institutional support, and advocacy groups. However, the basic prerequisites such as a cool 

climate, flat terrain, short distances, mixed land use, and an expanded infrastructure have 

been in-place in Bogotá (Rosas-Satizábal & Rodriguez-Valencia, 2019). On the contrary, 

there are some impediments to the cycling in Bogotá, such as the city’s high elevation 

(2600m), rainy seasons, air pollution, and the concerns over traffic safety by which its mode 

share cannot reach the greatest cycling cities around the world, like Copenhagen and 

Amsterdam (Cervero et al., 2009).    

Furthermore, the development of pedestrian infrastructure was part of a holistic 

sustainable mobility strategy. It includes a connection between the BRT services and the 

walking and cycling infrastructures. It also aims to address the accessibility for disabled 

people. To promote BRT accessibility and encourage people to use the Transmilenio, a 

network of pedestrian overpasses, sidewalks and bikeways, public squares, street furniture, 

green open spaces —most of them embellished with an attractive landscaping and brickwork 

and equipped with bollards — have been built around the stations (Cervero et al., 2009; 

Suzuki et al., 2013). Eliminating parking lots and illegal settlements could provide lands 

required for urban public parks and sidewalk for citizens (Suzuki et al., 2013). This 

pedestrian-oriented design along with cycling infrastructure has been the core part of TDM 

strategy in Bogotá. Accordingly, there have been some other initiatives practiced in the case 

of Bogotá, such as parking control and management, road-congestion pricing, and HOV lanes 

(Suzuki et al., 2013), special taxes for petroleum and an annual car-free day (Nakamura et al., 

2017).     

Another innovation for integrating transport and land use joined with Transmilenio has 

been Metrovivienda, a strategy by which affordable dwellings are provided for low-income 

residents, including people who illegally live in hillside subdivisions in the Bogotá’s 

periphery (Figure 3.8). As of 1999, the program has attempted to provide a good access to the 

social facilities for the underprivileged groups, through integrating housing sites and the 

Transmilenio stations. It is also responsible for providing basic urban infrastructure, such as 

road network, water and sewerage system, and green space (Suzuki et al, 2013). 

Metrovivienda used to operate a PPP but now is in partnership with the local landowners, so 

that the difference between the sale price and development cost is publicly covered (Suzuki et 

al., 2013). As a result, today, the lower income groups who moved from the hillsides to the 

Metrovivienda feel a better living condition, containing the shorter commutes and lower daily 

travel costs. Even though Transmilenio are mostly used by middle-income people, the 

number of low-income passengers has seen a remarkable increase during recent years 

(Munoz-Raskin, 2010). Capturing land values could provide the investments for 

Metrovivienda projects and other social development program.  
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Figure 3.8 Location of Metrovivienda in Bogotá, source: Suzuki et al. (2013) 

 

While many studies have already highlighted the impacts of integrating land development 

with Transmilenio, in terms of the potentials which could have for some changes in the 

density, land use, built-up areas, and land value—particularly around the BRT terminals as 

well as on vacant lands (e.g., Pablo Bocarejo et al., 2013; Rodríguez & Vergel, 2013; Munoz-

Raskin, 2010; Rodriguez et al., 2016; Suzuki et al., 2013), all these activities cannot be 

regarded as the evidence of a transit oriented urban development in Bogotá (Gilat & 

Sussman, 2003). In fact, there has not been a dramatic success compared to Curitiba, in terms 

of the land use and transportation integration, so that most of new developments have been a 

result of private market, rather than a set of interconnected planning and special regulations 

(Pablo Bocarejo et al., 2013). Cervero (2013) points to some divergent objectives for the 

system design (e.g., providing pro-poor affordable transport), instead of putting the stress on 

reshaping urban form and land use patterns. “Bogotá continues to suffer from a limited long-

term vision, regulations that set uniform densities and little formal TOD guidance”, Suzuki et 

al. (2013) added. In this regard, placing priority on built-up areas when locating the BRT 

lines, locating BRT stations in the median of roadways, limited integrated development as 

well as poor pedestrian access, lack of the prepared plans for station areas, and inattention to 

the pedestrian experience could preclude the efforts made to achieve TOD goals (Cervero, 
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2013). This situation also could thwart the attempts made for capturing the financial values 

generated by Transmilenio. 

Suzuki et al. (2013) pinpoint the other set of impediments to reach a coordinated 

Transmilenio and land use planning, as well as a greater sustainability practice. In the current 

planning system and administrative structure of Bogotá, there is now a rare opportunity to 

make connections horizontally between the sectors engaging in the master plans. In addition, 

the spatial plans at the different levels have remained unaligned. Regarding land use and FAR 

policies, for instance, although the territorial plans give priority to a higher density around the 

BRT corridors, this has not been yet materialised, due to the inattention to the administrative 

entities at district level. The decentralised administrative system and inconsistent plans have 

made the projects complicated and time-consuming and also discouraged the developers to 

engage in the urban development projects. At regional level, the story is the same on the 

horizontal connection between the city and regional department, so that the weak integration 

has caused some incomplete regional plans and projects such as those prepared for the 

regional transportation system. Also, the physical design of station areas has not been 

prepared to attract more transit riders. This can be illustrated by (1) a set of visually 

unattractive, polluted and circuitous sidewalks which has made difficulties for older people 

and those with disability, (2) few bike parking connected to the stations, (3) lack of the 

facilities and street furniture, (4) sterile terminal stations (without amenities), and (5) 

inattention to the streetscape along some BRT corridors. However, the city has now approved 

a new, long-term transport strategy called The Integrated Regional Urban Transportation 

System (SITUR)1 Framework Plan for 2042 in order to overcome public transport bottlenecks 

such as congestion on board, occupation of urban space, emissions, station optimization, and 

so forth (Ezquiaga Arquitectura, Sociedad y Territorio, 2017). 

To sum up, TOD in Bogota is still in its infancy and it might be needed to define some 

new legislations and supportive policies to leverage TOD guidelines. However, many 

improvements can be seen in place. Together with several improvements for urban PT 

(Transmilenio and metro), a stronger emphasis on the integration between transportation and 

land use planning should be on the agenda for future urban (re)development planning 

policies. The table below summarises TOD-centred mechanisms applied in the two case 

studies. 

 

 

 

 
1 Sistema Integrado de Transporte Urbano Regional  
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Table 3.4 Summary of the key TOD-centred mechanisms and challenges ahead in DCs, classfied into TOD planning thems 

TOD planning 

themes 

Mechanism Challenges 

Curitiba Bogotá DCs 

Place 

Development 

• Mixed-use development 

• Technology-based transit design 

• Differentiated density around 

BRTs 

• High bus service coverage  

• Efficient road hierarchy 

• High-quality bus services 

• Distributed urban services based 

on bus terminals 

• Culture and heritage preservation 

Public space design 

• Densification and low land consumption  

• Integration between BRT and walking and 

cycling infrastructures 

• Accessibility of people with disability 

• High-capacity bus rapid transit system 

• Focusing on safety, speed and quality of 

bus services 

• High urban area coverage by transit  

• Developing non-motorised transportation 

infrastructure (walking & cycling) 

• Pedestrian-oriented environmental design 

around BRT stations 

Metrovivienda 

• Dearth of regional and multimodal connections to transit network 

• Poor design of transit stations lacking required facilities 

• Weak selection of transit lines and station sites with no accessibility 

• Declining overall level of service offered by public transport 

• Weak connectivity 

• Density inconsistency 

• Car-friendly urban design and residential environments 

• Unfriendly to active transport and the handicapped 

• Insufficient urban design practices 

• Little attention given to the physical integration of transit stops with 

surrounding neighbourhoods 

• Difficulty of mixed-used designs 

Policy 

Development 

• Long-term vision 

• Regional planning 

• Planning competition 

• Planning (zoning) reforms 

• Pro-bus supportive policies 

• Parking restriction policies 

• Developers' incentives 

• Density policy 

• Social housings 

Strategic plan for urban walking and 

cycling 

• Comprehensive transportation planning 

• Subsidised pro-poor housing policies 

• Supportive policies on bus circulation 

TDM & automobile restriction policies 

• Pro-car and road-oriented policymaking and planning 

• Lack of incentives to encourage TOD actors 

• Problem of TOD-oriented density planning and zoning 

• No TOD-friendly design codes 

• Skewed parking policies within transit-rich precincts 

• Inattention to affordable transport modes like BRT due to lack of 

confidence 

• Economic attractiveness focus and no attention to technical/physical 

feasibility studies, environmental assessments, or social impact 

evaluations 

• Little attention to affordable housing linked to public transit  

• Dispersed transit infrastructures and inconsistent political objectives 

for urbanisation. 

• No regional considerations in TOD planning 

• Limited political support and commitment 

• Political instability 

• Short-term problem-solving and inconsistency in the long-term 

• Lack of planning capacity & insufficient planning instruments 

• A poor imitation of western urban planning patterns 

• Lack of a comprehensive approach encompassing different aspects 

(considering solely transit aspect of TOD approach)  

• Political obstacles in the way of effective policy innovation  

• Little systematic research into appropriateness of TOD proposal 
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Table 3.4 Summary of the key TOD-centred mechanisms and challenges ahead in DCs, classfied into TOD planning thems (continued) 

TOD planning 

themes 

Mechanism Challenges 

Curitiba Bogotá DCs 

Process 

Development 

• Political will 

• Political continuity and 

commitment 

• Land assembly and rights-of-way 

• Supportive infrastructure 

investments 

• TOD leadership (URB & IPPUC) 

• Development right sale and 

transfer 

• Financial innovations 

• Multi funding resources 

• Inter-actor collaboration 

Public-private partnership 

• Long-term visioning 

• City leaders' engagement-political 

leadership 

• Political stability (inter-mayor political 

sequence) 

• Public-private partnership  

• Bidding process of contracts 

• New contract form  

• Institutional support (cycling) 

• Advocacy groups for cycling (actors) 

• Capturing land value 

• Land assembly  

• Public funding 

 

• Limited land supply with no real land-management measures 

• Corruption and cronyism 

• Failing to protect and demonstrate TOD advantages 

• Little local expertise, limited technical capacity & quality 

personnel 

• Poor management of transit system 

• Insufficient time or funds for rapid expansion of infrastructure 

• Limited resources and problems in data collection 

• Unclear system of space location, land acquisition and right of 

way  

• Shortfalls in transportation, technical capacity, and initiatives 

• Underestimation of complexity of administrative procedures 

• Bloated bureaucracies causing waste and delays 

• Lack of institutional coordination and collaboration 

• Lack of institutional framework conducive to TOD 

• Divergent disciplinary discourse between land use and transport 

planners with fragmented duties 

• Competition rather than cooperation between local governments 

due to decentralisation 

• Limited ability on the part of local authorities to plan, authorise 

and implement TOD 

• Unaligned (conflicting) interests, individual privilege seeking and 

opposing views regarding TOD 

• High cost of (rail) transit infrastructure 

• Weak bidding procedures and lengthy PPP procurement periods 

• No efficient-pricing transport schemes & revenue-expenditure 

mismatch 

• Limited dedicated sustainable funding framework for TOD 

• Lack of metropolitan area-wide financial perspective 

• Different financing mechanisms for land use compared to that of 

transport system 
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Table 3.4 Summary of the key TOD-centred mechanisms and challenges ahead in DCs, classfied into TOD planning thems (continued) 

TOD planning 

themes 

Mechanism Challenges 

Curitiba Bogotá DCs 

Sustainable 

Development 

• Affordable transit 

• Mixed income housings 

• Environmental control measures 

• Innovative inclusive social 

approaches 

• Equal opportunity by 

decentralised urban services 

• People’s active participation 

• Education (for children) 

Awareness campaigns 

• Paying attention to traffic-caused 

externalities 

• Providing integrated affordable public 

transit and housing 

• Developed bicycle culture (social 

acceptance) 

• Education (cycling) 

• Annual car free (green) day 

Increased land value 

• Inattention to understanding of socio-cultural attitudes  

• Social segregation and displacement 

• Narrower social coverage, excluding high-income users due 

to crowded and unsafe public transport 

• Power of opposing car users who are generally wealthier 

groups 

• Community opposition/ challenge of social acceptance 

• Lack of public awareness due to lack of educational 

programmes 

• Poor community engagement; top-down approaches with no 

accountability 

• Weak demand of local real estate market and scant economic 

development 

Source: researcher 
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3.4  Iran urban context and governance 

3.4.1 Urbanisation  

According to the latest national census1, the population of Iran is projected to be 

79,926,270, of which a share of 74% of people lives in 1242 cities (SCI, 2018b), including 

eight metropolitans (populated over one million persons), 24 large cities (250 000 to one 

million inhabitants), 153 medium-sized cities (50 000-250 000 inhabitants) and 1057 small 

towns (under 50 000 inhabitants)2 (SCI, 2018a). Urbanisation in Iran is characterised with the 

high number of small cities with limited population (Saei Orosi, 2013). Tehran, as the biggest 

city, encompasses more than one sixth of urban population in Iran. Other large cities are 

Mashhad, Isfahan, Karaj, Shiraz, Tabriz, Qom and Ahvaz, respectively (SCI, 2018b).  

Urban population growth has increasingly been rapid so that it has changed remarkably 

from about 38% to 74% just over a 50-year period: 1996-2016 (Figure 3.9). Although there 

has been a growth in the urban population and number of cities, the rate of urbanisation has 

fluctuated (Bardi Anamoradnezhad, 2016), including an upward trend until 1976-1986 up to 

5.4 %, and then a downward trend to 1.97% during the last census (2011-2016). Also, this 

has been a negative rate (-0.68%) in rural areas over this period (SCI, 2018b). 

 

 
Figure 3.9 Rapid urban population growth in Iran, source: adapted from SCI (2018b) 

 

The urbanisation trend has been faster in first two of city types since most of metropolitans 

and large cities in some provinces such as Isfahan, Alburz, Markazi, Semnan, Tehran, Qom, 

Kermanshah, Khouzestan, Qazvin and Yazd have had higher urban population growth than 

the overall national rate (SCI, 2018b). Aside from the natural growth of population, 

immigration could be also an aggravating factor to such a rapid growth. The figure of 

 
1   Today, the national census of Iran is a quinquennial event which has been officially conducted in 1956, 1966, 

1976, 1986, 1996, 2006, 2011, and 2016. 
2   The criterion for taking account a settlement as a City is demarcated by the establishment of a municipality in 

place in the latest Iran national census such that "a city is a geographical point that has a municipality" (SCI, 

2018b). 
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population mobility in Iran is similar to many other developing nations in which it initiates 

from villages and small towns to medium-sized cities (about 27%). And then, the large ones 

have been the destinations for more than half of total immigrants (Bardi Anamoradnezhad, 

2016; Daneshpour & Tarantash, 2017). Of which, the Tehran province was destination for 

19% of the entire immigrants, according to the latest census (SCI, 2018b). As a rule, the 

population has moved from less-developed to developed areas featured by more (urban) 

services and job opportunities (Varesi & Sarvari, 2006). This could be the result of highly-

concentrated, diverse economic opportunities or/and political observations in several large 

cities like Isfahan, Arak and Qazvin (Bardi Anamoradnezhad, 2016; Fanni, 2006) as well as 

the absence of spatial balance under the recent decades of territorial planning and policy-

making in Iran. Furthermore, Maghsoodi Tilaki et al. (2013) enumerate industrialisation, land 

reform (1963), Iranian revolution (1979)1, Iraq-Iran war (1980-1988), post-war 

reconstruction, birth control policies, foundation of the city council entity, and housing 

policies as other role players. Meanwhile, Rahnamai (2009) emphasises a considerable role of 

the central government in accelerating urbanisation process in Iran, particularly after 1960s. 

As a result, the population distribution has not been based on the environmental capacities  

(Varesi & Sarvari, 2006), so that today the natural resources tend to be no longer socially, 

naturally and economically responsive (Shieh, 2001). Similar to many other DCs, the 

procedure mostly began after World War II modernisation and industrialisation by which 

most of manufacturing and assembly industries grew up around large cities (Mashhadi Zadeh 

Dehaghani, 1995) and the oil industry played an important role in this trajectory (Irandoost et 

al., 2017). Since then, especially after the revolution of 1979, the increased natural population 

growth along with the immigration procedure from rural and agricultural areas resulted in (1) 

day-by-day increasing rate of urbanisation at the expense of haunted villages (Fanni, 2006), 

(2) high concentration of educational, social, cultural and welfare facilities in large cities and 

urban primacy (Fanni, 2006; Amir Entekhabi & Karimi hesari, 2009), (3) more pressure on 

(rural) natural resources (Bardi Anamoradnezhad, 2016), (4) high unemployment rate and 

young population (World Bank, 2005), (5) decreasing rate of employee in agriculture (from 

56% to 19% over past 60 years) and economically forming on the basis of services (Varesi & 

Sarvari, 2006; Bardi Anamoradnezhad, 2016), (6) problem in social welfare, security, health 

(Fanni, 2006), (7) housing shortage, (8) growing import supported by the oil-based economy 

(Maghsoodi Tilaki et al., 2013), (9) informal economy (Satari Far et al., 2015), (10) sprawled 

urban areas over acres of peripheries and rural transformation (Saei Orosi, 2013), and (11) the 

emergence of informal settlements around large cities2 (Maghsoodi Tilaki et al., 2011; 

Daneshpour & Tarantash, 2017). This made also subsequent a growth in car use and 

ownership, as an industrialised modern community needs to carry more people and cargo 

between the sprawled and wide catchment areas.  

 

 
1 Also known as Islamic Revolution or 1979 Revolution, it was a political, economic and socio-cultural 

revolution on February 1979 by which the last monarch of Iran was overthrown through a set of sequential 

events resulted in the replacement of the kingdom government with an Islamic governance system, called 

Islamic Republic of Iran (I.R.I).    
2 Today, circa nine million people live in 53 thousand hectares of informal settlements around 91 major cities in 

Iran (Iran News Agency, 2017). 
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3.4.2 Motorisation trend and urban mobility 

The first car was imported into Iran (Tehran) in 1904. After one year, it went up to 20 cars, 

mostly used by the king of the time1, his princes and those around him (Gharib, 2016). After 

the First World War, the number of private cars as well as public ones (e.g., horse trams, taxis 

and buses) were gradually expanded across Iran —more specifically in Tehran and other 

large cities. As of 1919 to 1924, four lines of horse trams were gradually developed in Tehran 

(Tehran Bus Company, 1999). Buses then provided services inside the city boundary before 

and after Tehran bus company establishment (1955) with 246 fleet and five lines with total 

30.6 kilometres (Allen, 2013). Today, more than 19 million cars and 12 million motorcycles 

are in circulation nationwide (Deutsche Welle, 2017). The motorisation trend tends to be 

worrisome since, according to SCI (2018a), the number of passenger cars registered in 2016 

has surged up to 57 per cent of all vehicles (1,265,678 out of 2,182,506 vehicles). Taking 

Tehran as an example, it is apparent that the number of registered vehicles has increased 

more than eight times over a thirteen-year period, so that today about 68% of all registered 

vehicles are light-duty passenger cars and 22 per cent are motorcycles (Hosseini & Shahbazi, 

2016).     

According to OICA, it has been estimated 179 cars per 1000 inhabitants in Iran by 2015. 

Although the rate of motorisation tends not to be as high as other DCs such as the U.S. (with 

821 vehicles per 1000 inhabitant) and even many emerging economies. In fact, the issue here 

is that the figure is rapidly growing (Figure 3.10) and the private car use rate is also high 

(Soltani et al., 2018b). This confirms that Iran pursues a heavy vehicle use trend —with a 15 

per cent annual growth rate (Soltani, 2017a), faster than most of DCs (Shaygan et al., 2017). 

 

 
Figure 3.10 Vehicle in use in Iran, source: OICA (2015) 

 

However, in general, this is in accordance with the global trends, particularly what has 

recently occurred in DCs. There are several major causes that can justify the growing 

motorisation in Iran. First, household income growth has spurred Iranian families to spend 

 
1  Mozafar-al-din Shah, Qajar dynasty 
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more money on car purchase, thanks to increasing purchasing power in recent years. Even so, 

the motorised vehicles are quite expensive to buy. Data released by Central Bank of Iran 

(2018) shows that the net urban household's income have risen by 298 per cent during 2008-

2017. Second, on the socio-cultural side, owning a private car tends to be a societal value for 

Iranians — very similar to other DCs. In addition, car travel and ownership can promote the 

sense of comfort and reliability, freedom, privacy, success, independence and identity among 

middle and high-income citizens (Soltani, 2017a). Another encouraging factor is a set of pro-

car policies. Sympathetic toll system for cars, accessible loans for car producers and 

customers, highly-subsidised fuel price1, driving-targeted urban transportation policies (e.g., 

available free or low-cost parking), and car-oriented urban design codes at local levels are 

some instances of such policies. The high level of subsidisation for both the final products as 

well as inputs (e.g., capital costs) caused an increasing transport demand beyond economic 

justification, growing rate of private car use, and infrastructure maintenance discouragement 

(World Bank, 2005).  

It is an article of faith that car production tends to bring economic growth as a catalyst. 

“Car production in Iran is a locomotive of industry and makes national revenues, higher gross 

domestic product (GDP) per capita, and then social welfare” (IVMA, 2014). A high 

employment capacity of car manufacture —234 000 direct employees according to IVMA 

(2015)— has encouraged the central government to set supportive policies on car and 

automobile sector, such as high import tariff. There is a criticism on the low competition in 

car industry and subsequent low quality of final productions. However, OICA reported that 

there is 40 per cent decline in Iran's car production industry. Recent data of car production in 

Iran shows that 1,027,313 cars have been produced in 2018 (OICA, 2018) that has seen a 

considerable decrease compared to 2,182,506 vehicles registered in Iranian Traffic Police in 

2016 (SCI, 2018a). This would be mainly because of the recent sanctions, leaded by the U.S., 

which limit this industry. In this regard, public transportation fleet (both rail- and road-based) 

are then affected too. According to Iran Ministry of Industry, Mine and Trade, the production 

rate of bus, mini bus and van has seen a 53 % decrease (4261 to 1972) during only two years 

of posing international sanctions from May 2018 to May 2020 (euronews, 2020). 

 

- Impacts  

Car-dependent lifestyle has been the cause of some major urban challenges in Iran. The 

Iranian authorities in traffic police and medical sector always raise the alarm about the huge 

number of traffic fatalities. The latest statistics released by Iran Legal Medicine Organisation 

(2019) indicates that with a 1.2 per cent growth compared to 2017, 15,927 persons have died. 

The number of injuries reached 341,570 in 2018, by a 9.7 per cent growth compared to 2017. 

This has become the second cause of death among all other factors In Iran (Heydari et al., 

2013). In a global comparison of traffic death rate, WHO (2016) ranked Iran amongst the 

countries with lower road safety at 20.5 death per 100 thousand inhabitants (Figure 3.11). 

However, Iran is getting better at this as the rate had been 28 and 32 death/100 000 

 
1  Iran is the second country with the lowest diesel price (after Venezuela) and the third in gasoline price after 

Venezuela and Sudan (Mousavi & Ghavidel, 2019). 
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inhabitants in 2015 and 2010, respectively (World Bank, 2015).  

 

 
Figure 3.11 Estimated road traffic death rate (per 100 000 inhabitants) in 2016, source: WHO (2016) 

 

In spite of the lower share of two-wheeler motorised vehicle among all modes, the 

fatalities are drastic. Motorcyclists are the second most vulnerable group in the city's traffic 

—including about 30 per cent of total deaths in 2015, after NMT. The evidence shows that 

disobediences of traffic regulations is the major factor behind this. Ignoring safety helmet as 

well as exceedingly loading of cargos and passengers are the most visible instances (Zamani-

Alavijeh et al., 2010). Motorcyclists also decrease citizens' safety by passing over walkways 

and the special lines dedicated to buses. Frequently inter-crossing traffic lines, they tend to 

exacerbate traffic chaos withing urban streets. Traffic police are concern about a total of 6.5 

million motorcyclists without driving license. Nonetheless, they are increasing controls on 

motorcyclists’ behaviour using on-road CCTVs and other relevant policies (IRINN, 2019).     

Another major drawback is air pollution, more specifically in large cities, that would 

highly affect citizens’ quality of life. For instance, Tehran, the capital city, is one of the most 

polluted cities so that it ranks 12th out of 26 megacities worldwide, due to the level of 

ambient PM10
1 (Heger & Sarraf, 2018). In fact, mobile sources (vehicles) are responsible for 

70% of total PM emissions and 85 per cent of all pollution sources in Tehran (Hosseini & 

Shahbazi, 2016). The poor quality of PT services, inadequate traffic management tools, the 

street network design and geographic conditions (e.g., enclosing surrounding mountains) are 

at play in the case of Tehran (World Bank, 2005). Although the central government have 

recently obliged all types of vehicles to be periodically inspected in terms of technical 

functions, the high rate of fuel consumption in Iran —as the main source of air pollution, 

have additionally made a sophisticated situation. Recent data of NIOPDC (2018) indicates 

that average daily gasoline consumption in Iran has been 94 million litres over last year 

(2018-2019). This increasing rate tends to be ten times higher than Turkey — with similar car 

population— and six times more than the average daily global consumption (EghtesadOnline, 

2018). The share of transport sector in the consumption of oil products has been 58 per cent 

in 2016 (IEA, 2018). As such, light-duty vehicles seem to be responsible for most of the 

 
1 Particulate Matter (less than 10-micron diameter) 
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urban air pollution (Saket et al., 2019) since they include the largest frequency among all 

vehicle types circulating in urban areas and, mostly consume gasoline.  

As with other DCs, Iranian urban areas —particularly the centres of large cities— suffer 

from vexing traffic congestion during peak hours resulted from the high daily number of car-

based mobility. In Tehran, for example, there are 18.9 million vehicular daily trips of which 

private cars are responsible for about 51 % (about 9.6 million) of total daily trips  

(Municipality of Tehran, 2019). This rate has been 10 %, 16% and 23% for metro, buses and 

minibuses, and taxis and minivans, respectively, during 2017-2018 (ibid). The rate of car 

occupancy shows that there are considerable single occupancy vehicles circulating in Iranian 

cities (Soltani, 2017b). Besides the abovementioned factors influencing driving 

attractiveness, it is assumed that the limited capacity of urban road network coupled with 

intense concentration of urban services (i.e., centric primacy) pull traffic flow into the central 

urban areas. Pro-car traffic and urban design policies also worsen the traffic congestion and 

strongly support car ownership and use (Soltani, 2017a). Vafa-Arani et al. (2014) refer to 

another factor: inefficient PT system as one of the main reasons in this respect. 

 

- Public transport 

What makes the motorisation trend a threat in Iran is its coincidence with lack of sufficient 

PT services (Mirmoghtadaee, 2016). In fact, low-quality PT services could make private cars 

or paratransit favourite alternatives. Except for major cities like Tehran, Mashhad, Tabriz, 

Shiraz, Isfahan and other metropolitans, planning for urban subway is not on the agenda in 

Iran. According to Article 2 of “Urban Rail Transport System Support Law”, the cities 

populated over than one million inhabitants are obliged to prepare the feasibility study of 

urban rail development (Islamic Parliament of Iran, 2006). By now, besides Tehran, Metro in 

Mashhad, Shiraz, Isfahan and Tabriz is operated. The first and longest metro network 

operates in Tehran, including seven metro lines with a total of 228-kilometre length which 

carry 728 million annual passengers1 (Municipality of Tehran, 2019). In Mashhad, 44 million 

metro ridership are transferred throughout the city by a 38-kilometre length of the network 

(Mashhad Municipality, 2019). The rate for Shiraz, Isfahan and Tabriz is about 3.7, one and 

one million passengers per year, respectively (SMT Newspaper, 2016). Metro operation and 

maintenance in Iranian cities is confronted with a variety of impediments. First, the financial 

barriers always preclude metro projects. The capital city, however, typically tends to be less 

influenced than other cities. Technological problems are another set of challenges affecting 

the implementation of subway projects. Poor excavation technology, low-experienced rail 

designer and builder along with sometimes the presence of underground water are other 

examples of such barriers (Soltani, 2017 b). The limited capacity of metro has also led to a 

crowded fleet which encourages riders to place priority on less environmentally-sustainable 

modes, such as private cars (Allen, 2013). 

The main problem is when the metro network is incomplete, and consequently, it works as 

a sketchy system. In the majority of cases, still, the considerable part of cities —including 

 
1  Tehran subway network has been ranked as the 14th longest metro system worldwide among countries with 

more than 200 km metro network (UITP, 2018). 
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deteriorated areas and informal settlements— has remained uncovered in terms of subway 

services, while it can act as a catalyst to the urban regeneration process. As a result, subway 

system is not able to meet its goals in terms of patronage and cannot afford the costly 

operation and maintenance expenses so that more governmental supports are again needed —

besides the required costs when constructed. Globally, many argue that metro operation 

would not be justifiable in such cities as Iranian ones. Instead, many transport and urban 

planners recommend a quality bus network development as an affordable option. It has also 

been the focus of policy makers in Iran, so that regarding the Public Transportation 

Development and Fuel Consumption Management Law, it is projected that the urban bus 

mode share could surpass 40 per cent of all urban trips in average (Islamic Parliament of Iran, 

2007). At the moment, buses are the most common system of formal PT in Iran. Almost most 

of Iranian cities with different population (from medium- to large-sized cities) make use of 

buses.   

Even though a different situation can be recognised in each city, bus operation is 

confronted with a set of challenges in Iranian cities. Inadequate bus fleet and limited capacity 

could be the most vexing challenges. A total of 6010 buses operates in 240 bus lines in 

Tehran  (Municipality of Tehran, 2019), whilst the city officials point to the shortage of about 

2000 buses. In addition, more than 70 per cent of bus fleet are deteriorated in Tehran 

(Municipality of Tehran, 2019) which totally reaches 16 thousand for the whole country 

(Hamshahri Newspaper, 2019). This is worrisome since they are at the root of urban pollution 

too. The conversion of old diesel buses into those fueled by natural gas (CNG) in large cities 

has been on the agenda in recent years, yet it is agreed that it can rarely gain an expected 

reduction of emissions based on international experiences (World Bank, 2005). Furthermore, 

bus fleets tend to be unable to provide efficient and reliable services due to traffic congestion 

and lack of a special dedicated lane everywhere. Rarely a fixed time plan could be found at 

stations, particularly in medium-sized and other large cities than Tehran. Another problem is, 

as with subway, the poor coverage of urban buses by which many low- or middle-income 

urban districts have been excluded and newly-built environment areas like new suburban 

housing project (e.g., Maskan-e-mehr) still do rarely have proper access to such 

infrastructures. Other shortfalls in air-conditioning, furniture, equipment for disable rides, etc. 

have decreased the number of ridership and passengers' welfare. Most importantly, urban 

buses are mostly regarded as a short-term solution to mitigate traffic congestion in Iran. On 

this basis, less attention has been given to the linkage with urban planning and design codes.   

As a new transportation initiative, BRT has been operated to address the abovementioned 

challenges and support other PT modes. By now, Tehran, Tabriz, Mashhad and Isfahan 

benefit from the BRT services and it is under study in some other large cities. Tehran BRT 

system, for instance, could provide mass transit at a more affordable price than rail and 

additionally high-capacity services in short and medium term (Allen, 2013). Two million 

passengers are daily transferred by 183.6 km of 10 corridors in Tehran (Transportation 

Deputy of Tehran Municipality, 2017; Global BRT Data, 2015). On the other hand, there are 

some problems standing in the way of BRTs in Iran. Similar to conventional buses, there are 

inadequate and deteriorated fleet, and exceeded passenger loading. Also, poor attention paid 

to cycling infrastructure and inter-modal connections, weak universal design (for disable 

riders), high headway, local resistance on route development (NIMBY) and route occupancy 
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by private cars, motorcyclists and pedestrians (Figure 3.12) preclude the BRT's performance. 

Nevertheless, a set of improvement have frequently been addressed by the transportation 

officials and several investigations (e.g., Allen, 2013).  

Formal PT fares remained very low by the high level of subsidisation —even in 

comparison to other DCs in Latin America, since poverty rate allows just low prices (Allen, 

2013). As an opportunity, it can spur PT and correct the fuels price distortions, especially 

those subsidised for private cars (World Bank, 2005).  

 

 
Figure 3.12 The occupancy of BRT routes by private cars, Tehran, source: Tehran Bus Organization (2018) 

 

- Taxi services and informal transport 

According to the relationships between city size and public transport type1, para-transit, 

including van and taxi in Iran, operates in all kind of cities, from small towns to 

metropolitans and it is known as the principal PT mode in small cities. Playing an important 

role in urban transport, diverse colour-coded2 taxis operate in Iranian cities, including 

conventional taxis, app-based (internet) taxis, telephone taxi, and VIP taxis (airports, 

terminals, hotels, hospitals, schools, tourist, etc.). Conventional taxis, as the most frequent 

ones, operate as a fixed-route share system in the form of PT services but with some 

differences: they typically embark passengers from beginning of route until filling the 

capacity up, and disembark on the passenger's desired destination, finally up to the last point. 

Sometimes, taxi drivers are faced with the long queues until it is their turn. Another type of 

conventional taxis operates in circulation, with no special lines inside city boundaries. Taxis 

are licensed under taxi driving organisations in each city which are affiliated to the 

municipalities. They are also responsible for annual tariff adjustment. Licensed taxis are 

privately driven by the owner or a driver hired.  

 
1 The associated regulation was passed by HCUTC in 2016.  
2 Different colours could convey different meanings related to taxi operation and ownership differentiated in 

each city. In Tehran, for instance, yellow taxis are owned by the drivers, while the owners of green ones are 

private companies. 
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Overall, while shared taxis could cover many urban trips in the absence of sufficient, 

quality PT services, they contribute to the traffic congestion in cities (World Bank, 2005). 

Sudden line changing, unplanned stops, risky manoeuvres, and limiting traffic flow have 

raised concerns on taxis as well (Ahmadi Nezhad et al., 2010). On the other hand, taxis are 

much faster than buses on the same corridor with no big difference in the fare rate which 

consequently people prefer to ride collective taxis, or recently, they are using much 

affordable app-based services such as SNAP1. As such, the logic behind large use of taxis in 

Iranian cities becomes clear. In Tehran, taxis are responsible for about 23.3 per cent of daily 

urban trips, the most modal share among all of PT modes (Municipality of Tehran, 2019). It 

rises up to 80 per cent in some small and medium-sized cities in which other PT modes have 

no room (Soltani & Falah Manshadi, 2017). In addition, informal services by private cars, 

moto taxis and minibuses are provided —with no official work permits. They can provide 

services at the times of day and prices that their formal counterparts tend not to do so. In fact, 

this has been a main or complementary job among lower- and medium-income citizens. 

Many informal drivers refer to the bad economic situation and unemployment to justify their 

competitions with the formal counterparts.  

 

- Non-motorised transportation 

Although a special attention has been paid to pedestrian movement and social activities in 

traditional urban areas, the efforts contemporarily made on making urban areas tend not to do 

so (discussed later in Study C). The increasing traffic congestion caused by motorised 

vehicles has resulted in an extensive development of road infrastructure in the majority of 

Iranian cities, more specifically in Tehran, at the expense of limited context for walking and 

cycling. In fact, the priority today is not given to pedestrian movements. As such, walking is 

not taken into account as a travel mode in official planning and design practices in so far it is 

regarded as a pointless activity that can be ignored in the planning practices (Soltani, 2017 b). 

As a result, quality pedestrian zones and sidewalk can rarely be found. Mostly, dedicated 

pedestrian zones (i.e., sidewalks) occupy only a small portion of streets, particularly in inner-

cities. Concerning local (residential) streets, they sometimes have not been segregated from 

carriageways. They are typically narrow, non-continuous pedestrian paths which are 

interrupted at intersections, or occupied by parked cars or motorcycles, mailbox, and wares, 

with pavements broken, and unlit at nights. In the majority of cases, they have left unpaved in 

under-construction areas e.g., peripheral housing projects, new towns and informal 

settlements. However, there have been few improvements on the walkability of urban public 

realms in the form of pedestrianisation across Iran, more specifically in city centres (e.g., 

Hamedan, Rasht, and Tehran).  

Similar to walking, biking is not often regarded as a mobility mode since its requirements 

have not been addressed in public spaces. In spite of the fact that biking share systems have 

recently been developed in several cities like Tehran, Isfahan and Qazvin, there is no 

considerable public use as much as other planned facilities (Vakili et al., 2016). The scant 

 
1 It is a registered app-based service to transfer passengers. They operate in Tehran and other major cities and 

are very similar to their global counterparts elsewhere such as Uber and Cabify. 
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share of cycling, to some extent, stems from pro-car urban environments in which NMT has 

been forgone. Some cultural barriers such as public desire for cars, poor knowledge of biking 

advantages as well as the impediments to woman biking due to strict religious beliefs, are 

special factors in the case of Iran (Vakili et al., 2016). Soltani et al. (2018b) also point to “a 

harsh climate with scorching summers and snowy winters in some regions” as a factor which 

hinders the level of cycling in Iranian cities. In some cases, the physical context of the city 

(e.g., Sanandaj in the west of Iran) preclude cycling. Walking and cycling issues in Iran, 

hence, need to be integrally dealt with in terms of addressing the challenges portrayed above.  

 

3.4.3 Physical development: spatial structure and urban form 

- Background 

Even though a variety of urban forms can be recognised across Iranian cities of past1, there 

are some common design strategies across Iran, classified by regions2. In most urban areas, 

climate-responsive strategies were applied, such as special orientations, covered corridors, 

high walls, sloping roof (in north), vernacular materials, courtyard, etc. to address dictated 

climate requirements. Socio-cultural codes were also given attention by defining 

“neighbourhood” functions (called Mahalleh in Persian) which formulates the socio-spatial 

structure of each city in traditional urbanism pattern in Iran. Common social, religious, 

cultural and economic characteristics made its structure (Mousavi et al., 2017). The 

neighbourhoods' backbone was physically defined by a number of elements, including 

Maidan (square) and mosque in the centre. They encompassed a mixture of uses and jobs 

joined together. Diversity tended to be a prominent characteristic of traditional cities by 

which residential areas were equipped with a mixture of local services. Greenery areas in any 

form made architectural (private) and public spaces pleasant in traditional Iranian cities. 

Channelling water into urban areas, urban farmlands, small garden, pools and other nature-

based initiatives are some examples of such strategies. A compact development was the 

predominant form in most of Iran as a traditional place-based urbanism strategy. Together 

with blocking the influx of very hot or very cold air, this form hindered annoying wind blow 

in harsh weather and eased water accessibility as well. In hot and arid regions, compacted 

urban form provided daily shades for walkers by narrow corridors. In cold and mountainous 

regions, it could be a solution against the hardship of land preparation. Network hierarchy 

and coherence can also be attributed to Iran (Islamic) traditional urban form, aiming to 

separate public and private realms and define a gradual transitional process, from public to 

private space (i.e., softness), in order to keep privacy, security and sense of place in Mahalle. 

This provided a number of pedestrian public spaces as well. The central public space, as a 

place for getting together and social activities, was defined in connection with a set of 

interconnected commercial corridors (i.e., Bazar) radiated from centres towards other 

 
1  It mostly dates back to the post-Islamic period (7th century AD - present), since most of evidence, information, 

and resources about urbanism and social urban life are available for this period. 
2  Including (1) Hot and arid region in the centre, (2) Cold and mountainous in north and west of Iran, (3) Hot 

and humid in northern shores of the Persian Gulf and the Sea of Oman and (4) Humid and rainy in the southern 

shores of the Caspian Sea. 
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important urban functions such as the city gates, mosques, schools, bathroom, etc., which 

ended up in dead-ends, in a hierarchy. They usually worked as a semi-public corridor 

providing locals a context to do their daily affairs. Together with promoting a local identity, a 

dead-end also made an eye on the street and secured public places. However, these 

characteristics attributed to the traditional urban form can no longer be pursued in 

contemporary urban settlements. Due to increasing car circulation and its associated 

adaptions of urban fabrics, the original physical structure of many traditional urban areas, 

mostly located in current city centre, was broken after World War I. This was leaded by the 

first king of Pahlavi dynasty, Reza Shah Pahlavi, under modernism ideology and continued 

by his successor after the Second World War. In this regard, new mobility network passed 

through most of historic textures and destroyed or disconnected major traditional features, 

including housings, quarters and bazars in order to ease car movements. However, few 

historic textures and monuments in part have still been kept up to present days in some cities. 

Initiated by two crossover streets (i.e., 15 Khordad and Khayam), Tehran was the first victim 

of Modernist urbanism by which other Iranian cities were extremely affected soon (Habibi, 

2018). For example, in reaction to the experience of Isfahan, Walton (1992), as the 

representative of UNESCO for planning in the context of historic cities conservation in 

1960s, startlingly expressed: 

 

 “How on earth can they be allowing insensitive modern buildings and infrastructure 

projects to do so much harm to the architectural and cultural context of Isfahan? Why do they 

have to import the worst sort of western modernism? ...” 

 

- Spatial structure and urban form 

 Aside from traditional form noted above, there are other three types of urban fabrics 

which can be attributed to contemporary urbanism and urban growth in Iran: modified 

historic, modern grid, and modern informal (Soltani, 2017 b). Today, the first kind of the 

texture (i.e., historic urban form) has coincided with huge physical, social and economic 

deterioration. Most of deteriorated urban areas —which are demarcated by official 

organisations— lie within traditional neighbourhoods typically in city centres, including 

historic and old urban forms. Whereas it is assumed that they are ideal for pedestrian 

movements —due to being built upon on human scale, historic and cultural icons, mixed land 

uses and so on, one of the problems associated with such texture is that they are less 

accessible for emergency vehicles (Figure 3.13).  
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Figure 3.13 Aerial image of historic urban fabric in four sample Iranian cities, source: Google Earth 

 

Second, modified historic or one may consider it as “transitional” or “in-between” urban 

texture, usually surrounds historical neighbourhoods which is characterised with semi-

organic network, irregular fine-grained, and no clear urban planning and design styles (Figure 

3.14). It typically homes middle-class citizens and in the majority of cases, it encompasses 

most of city areas. In the second half of 20th century, and then afterwards, they were 

gradually modernised for welcoming automobile movements when the cities got crowded. 

The street networks were then widened and the quarters were renovated. As with the historic 

texture, today, such urban fabrics are at risk of deterioration originated with decreasing 

housing quality, losing jobs and poor economic prosperity. Nonetheless, it must be noted that 

the status quo might be totally different across Iran.  
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Figure 3.14 Aerial image of modified historic urban fabric in four sample Iranian cities, source: Google Earth 

 

Modern urban areas are mostly recognised with a grid street network (Figure 3.15). One 

may conclude that all new developments nationwide have been formulated in this form. They 

are permeable and ideal for car movements since well-connected routes ease car navigation. 

Due to increasing high-speed car traffic, residential areas in this form are confronted with a 

variety of safety and privacy challenges. Over recent decades, modern neighbourhoods have 

been positioned in the green fields, outside the transitional areas and sometimes by distance 

from existing developments, but they have been merged to the urban boundary by time. This 

can manifest urban sprawl developments, mostly around large cities in contemporary urban 

developments in Iran.   

 

   

   
Figure 3.15 Aerial image of modern urban fabric in four sample Iranian cities, source: Google Earth 

 

In response to meet the needs of capitalism productions, the influence of rapid 

urbanisation on urban sprawl is undeniable in recent decades (Parsi & F. Farahani, 2014). 

From a historical point of view, Habibi (2018) relates the origin of exogenous development 

of Iranian cities to the post-war period of 1920s through which, for instance, the boundary of 
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Tehran was expanded by a factor of two during 1929-1934. Together with population growth, 

political/territorial fragmentation, land speculation, land value, management system (Hosseini 

& Hajilou, 2019), inefficiency of planning systems in controlling development plans (Soltani 

et al., 2017; Masoumi et al., 2018), wholesale land sell to the lower economic classes, low 

fuel prices, car dependency, developed transportation network and rural-urban migration 

(Masoumi et al., 2018) are among other causes of urban sprwal in Iran. There is a mass of 

evidence that the city expansion has merged many surrounding rural areas and changed their 

physical, social and economic textures. Physically, the sprawled areas are characterised with 

dispersed single-use fabrics, low density, more car dependency, higher transportation costs, 

and costly infrastructure development and high energy use. On the social side, social and 

spatial segregation, and limited social interaction are among negative impacts appeared in the 

last decades. Continuing this trend, Iranian cities will face many challenges against 

Sustainable Development in the next decades (Hosseini & Hajilou, 2019). One major 

example is social housings (e.g., Mehr project) built upon public lands (mainly around cities) 

for lower income groups which were constructed in this development pattern. In addition, 

Modernist grid-like urban form is predominant in new towns around large cities.  

The last kind of distinguished Iranian urban textures is what can be seen in informal 

settlements surrounding some major regional cities, economic hubs, and large and medium-

sized cities. The urban form here is close to the historic quarters where irregular fine-grained 

lots and organic street networks shape the general attributes (Figure 3.16). Mainly located in 

urban fringes, they usually lack in basic urban services such as water, proper sewer, PT, 

paved road, and health centres. Far distance with workplaces (in the centres) and the lack of 

PT accessibility have led to their residents’—which are mostly informal workers— car-based 

commuting that makes them increasingly dependent on private car, paratransit and informal 

transport services. Unsustainable dwellings, crimes and fear of crime, informal jobs and 

poverty in informal settlements have classified them into the recognised deteriorated areas. 
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Figure 3.16 Aerial image of urban fabric in informal settlements of four sample Iranian cities, source: Google Earth 

 

 Regardless of specific characteristics related to each city context in Iran, there are 

prevalent features attributed to contemporary Iranian cities other than those mentioned 

earlier. The urban fabrics, more specifically in large cities, have been segregated by urban 

autobahns (highways), car overpasses and underpasses to ease vehicular movements. A 

monocentric spatial structure still channels all urban trips into the centres —which include a 

concentration of employment, commercial centres and main urban services. To sum up, 

increasing urban sprawl, suburbanisation, land consumption, traffic congestion, inefficient 

PT, car-oriented urban forms, and mismatched economic and residential locations could 

challenge the sustainability of Iranian cities. In this regard, the quality of urban environments 

has been ignored in the process of urban design.  

 

3.4.4 Urban policy-making and planning system 

- Background and trends 

In spite of the fact that the entire history of Iran is defined with various efforts made on 

arranging urban settlements across the territory, the life span of formal urban planning in Iran 

is rather short. It is agreed that urban planning was officially kicked off in the 1960s through 

a set of comprehensive plans prepared for some Iranian cities1. This was supported by the 

 
1 There were, however, some laws, regulations and operational activities which in part considered physical 

development of cities before the commencement of modern urban planning in Iran. For example: Baladieh 

(municipality) law in 1907 and 1930, Hamedan new map (1931), street widening and development law in 1934 

and 1941 (revision), Tehran new map (1937), street protrusion regulation (1939), and the establishment of 

development plan office under Ministry of Interior (1957) powered by Truman´s Point Four Program.  

Zanjan 
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establishment of the Ministry of Development and Housing in 1964, taken as “the starting 

point for urban planning in Iran” (Kamrava, 2009). Tehran prepared its comprehensive plan 

in 1967 and then rapidly, many other cities followed it nationwide, such as Tabriz (1967), 

Rasht (1967), Qazvin (1967), Hamedan (1968), Shiraz (1966), and Mashhad (1967). Superior 

council for urbanism was then established (1966) to evaluate the provided plans. On the other 

hand, as of 1964, MOI was charged with the short-term urban proposals for cities, which had 

been officially excluded in terms of making the comprehensive plans (Farhoodi et al., 2009). 

To have a legal position and also include the built-environment issues at the scale of 

architecture, HCUPA was officially established by the National Parliament of Iran in 1973. In 

general terms, the council is responsible for evaluating national planning policies, approving 

urban comprehensive plans1, and preparing planning standards and regulations. It works as a 

technical arm of the central government in terms of urban planning and development issues.      

The law of “Renaming Ministry of Development and Housing to Ministry of Housing and 

Urban Development” was passed (1974)2 with the purpose of demarcating the responsibilities 

and defining the hierarchy of plans. Accordingly, the new ministry was responsible for a set 

of duties other than those dedicated to the former one, including the issues associated with 

urban planning and development, housing, and governmental buildings construction. This has 

been a significant step in the Iranian urban policymaking because the definitions of territory 

comprehensive plan, urban comprehensive plan, and detailed plan were presented for the first 

time. As long-term plans, their main focus has been on the physical development of cities, 

resulting in suburban land development (Ziari, 2006). Land use, zoning, road network and 

transportation, basic urban infrastructure, development direction, housing, and urban 

regeneration were of the most frequent outlines.  

Such rational plans provided in this way have historically been a response to the fast-

growing cities, immigration, and the relevant problems (Section 3.4.1). On this basis, the 

central government has sought ways to regulate urban developments and control boundaries, 

due to unplanned, sprawled growth and land speculation —more specifically occurred around 

large cities and regional hubs. It can be illustrated by a series of complementary laws, such as 

“land possession for housing and urban development” (1960), “supervision of urban 

development in Tehran” (1973), “urban development in agricultural poles” (1975) and the 

regulation of “land use and construction outside of boundaries and hinterland” (1976). While 

this kind of planning was criticised and reviewed in the western world of the 1960s and 

afterwards, Iranian policy makers decided to apply it, without being coordinated with a 

leading strategy at national and regional levels (Habibi, 2018). 

Regional planning policies were set by five-year national development plans3. Sectoral 

national programmes (e.g., agriculture and energy) as well as the concentration of industries 

 
1 According to the fifth article of the associated law, corresponding Detailed Plans are assessed by a local 

committee with the same title (i.e., Article Five Commission or Detailed Plan Commission) under provincial 

department of MRUD (in the case of Tehran under the municipality). 
2 Its name was again changed to Ministry of Road and Urban Development, after the amalgamation of two 

ministries of Road and Transportation and Housing and Urban Development in 2011 (discussed later). 
3 There were six national development plans before the revolution provided by the national parliament: first 

(1948-1955), second (1955-1962), third (1962-1968), forth (1968-1973), fifth (1973-1977), sixth (1977-1981). 

The last one was just planned and remained incomplete in terms of implementation, due to the 1979 revolution. 
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around some growth poles such as Tabriz and Isfahan —with the aim of decentralisation from 

Tehran— were part of the policy efforts made on regional development. The territory 

comprehensive plan defined in the law of 1974 was initiated since 1976 —as the most 

important document before the 1979 revolution— which focused on making a spatial balance 

between the population and activities.  

After that and during the war, urban planning efforts mainly attempted to address the 

immigrants’ requirements and housing crisis in urban settlements. In this regard, urban 

development was limited to the housing projects for immigrants, and partially within war-

torn areas. Using land preparation programmes frequently carried out in half of 1980s, 

required lands for housing projects were provided with the related infrastructures. To 

facilitate the process, a series of laws were passed about land ownership mechanism during 

the post-revolution period. First, the ownership of undeveloped lands was repealed and 

belonged to the government based on the law of “undeveloped land and construction quality” 

(1979). The context was then provided to purchase needed lands or properties for 

implementing the public and military projects through the law of “land and property 

possession mechanism for the government's public and military projects” (1980). Two other 

laws called “urban land” in 1982 and 1987 made attempt to put further controls on land deals 

inside urban boundaries, in terms of acquisition and pricing. 

In these years, the comprehensive plans were followed under a new name: “city and 

hinterland development plan”. The aim was to go beyond cities and include the hinterlands 

and regional observations. In accordance with this, regional studies once more were given 

attention in the planning efforts after the revolution. The guidelines for making county 

comprehensive plan (1991), territory planning (1992) and national physical plan of Iran 

(1997) are associated policies on regional planning. Despite a variety of the policies, still, the 

problem is that there have not been in place clear legal and administrative mechanisms, as 

well as a responsible entity for implementing and supervising the national and regional plans 

(Moshiri, 2010; Zamani & Arefi, 2013). Also, to complement the hierarchy of development 

plans, Iranian cabinet passed a regulation (2000) that is still on the agenda nationwide. 

Besides those defined in the law of 1974, there were new plans and programmes introduced 

in this regulation, including National and Regional Physical Development Plans, Sub-

regional Comprehensive Plan, Metropolitan Plan, Urban Guide Plan, Rural Guide Plan, 

Special Plans, Land Preparation Plan, New Town Plan, etc. This shows that what is clear is 

that this regulation regarded for the other levels other than urban scale —more specifically 

regional relationship. The regulation also defined a mechanism for plan provision and 

approval in the system of urban planning. In the majority of cases, HCUPA and its provincial 

departments are responsible for plans approval. Concerning comprehensive urban plans, for 

example, they are passed by HCUPA for cities with a population of 200 thousand inhabitants 

and more plus provincial capitals. For the rest of cities, the provincial branches of HCUPA 

i.e., “provincial council of urban planning and architecture” are liable. 

In accordance with the growth of Iranian cities, the need for complementary policies 

became clearer due to the appeared diverse urban challenges. As such, several policies were 

designed for new town construction around large cities and industrial poles, urban 

regeneration, urban management, preservation of agricultural lands and gardens, urban green 

spaces, urban landscape, urban transportation and mobility, universal design, and quality of 
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building and construction as some efforts made to deal with the contemporary urban issues. 

The result was a set of sectoral laws and regulations gradually passed over recent decades by 

different organisations. In this way, there have rarely been the cooperation and agreement on 

the important urban issues in place, e.g., PT, urban regeneration, financial resources, etc. 

(Farhoodi et al., 2009). 

On the urban design side, there is no any specific design policy for making its position 

clear within the structure of urban policy-making system1. Concerning the official planning 

guidelines, it is emphasised that the attention should be given to the design aspects of urban 

plans too, while it is ignored in practice when passing the urban policies and regulations (and 

draft of plans). For example, the associated detailed plan for mapping streets, parks, and 

public spaces is recommended just in the “appendix” of the comprehensive plan guideline. 

On the contrary, the quantitative aspects and planning facets is mostly highlighted (Roosta & 

Ghasem pour, 2018). Bonakdar et al. (2011) pinpointed a set of procedural and structural 

impediments to materialise the urban design guides in Iranian planning system, including the 

lack of coordination among decision makers, mismatch in executive and legislative goals, 

dearth of specific policies allocated to the design aspects of urban development plans, weak 

public engagement structure, inefficient supervision, and low power and independency of 

research bodies. Rarely does a common definition of urban design exist among actors, so that 

urban design career oftentimes suffers from misunderstanding (Behzadfar, 2002). In addition, 

the lack of formal vocational structure for urban designers incentivises other professionals 

(e.g., planners and architects) to take their career position (Bahrainy & Aminzadeh, 2006). 

On the ground, it is agreed that designing urban areas tends to be limited to arranging urban 

landscape and façade control. To do so, “committee for improving urban landscape and 

image quality”— under provincial departments of MRUD, scrutinises the buildings’ design 

details before implementing. The committee also aims to make coordination among all bodies 

engaged in urban landscape for providing a set of specialised local policies on the subject2.  

Such a system of making planning policies and practices has been in place for several 

decades. Although it has systematically defined the associated efforts and to a large extent 

 
1  Modern urban design, as a guarantee for quality urban environments, has been rarely on the agenda for Iranian 

cities. After more than half a century of education of urban (environmental) design in Iran, today, such practices 

usually limit to some aesthetical, architectural projects and urban façade —with no attention paid to the socio-

cultural observations and quality-centred objectives— which cannot be taken into account as practice of making 

public places (Bahrainy & Aminzadeh, 2006; Behzadfar, 2002). At issue, most criticisms fall within the new 

urban developments, which have monotonous and inconsistent textures, despite a variety of social and climate 

conditions across Iran (Tavassoli, 2016, p. 24). They also lack in identity and proper public spaces, so that urban 

design in such areas has nothing to be learnt, except for that they must not be reiterated (ibid, p. 10). Iranian 

contemporary architecture is also criticised for paying less attention to the historical, social and cultural contexts 

of cities (Sani, 2013; MRUD, 2016; Habib & Hosseini, 2010). Reportedly, it has also been affected by the 

Modernism design style, as with the practice of urban planning, so that even very similar architectural design 

form can be found across most of new developments. No strong knowledge on the history of Iran architecture, 

anti-historic nature of modern architecture, weak governmental supervision, economic factors, community 

culture and so forth have generally caused a series of contradictory built-up structures with no logical, 

chronological, stylistics, and theoretical nexuses (Hosseini A. , 2011). 
2 The committee was established under a national regulation (2008) in HCUPA. This regulation also contains a 

set of standards for urban façade, pedestrian pathways, advertisements, urban furniture, and so forth in brief. 
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improved both the knowledge and techniques of urban planning in Iran, it is still criticised in 

a variety of ways, illustrating the fact that the efficacy of urban plans in Iran is precluded 

(Barati, 2006; Farhoodi et al., 2009; Moshiri, 2010; Zamani & Arefi, 2013; Rasoolimanesh et 

al., 2014; Azami et al., 2015; Mirmoghtadaee, 2016; Saeidi mofrad & Mofidi Shemirani, 

2017; Assadpour & Melles, 2018). This is characterised with 

 

• A centralised nature of policy-making by which the top-down orders decisioned 

by the central government are determinants for the entire country 

• Large-scale imitation of the western models 

• Old-fashioned planning process  

• Long periods needed for the plan provision and approval 

• Inconsistent planning laws and regulations,  

• Lack of effective administrative and financial mechanisms  

• Inattention to local potentials of cities when implementing the plans  

• Inattention to potentials of public engagement, NGOs and private sectors 

• Non-transparent data and difficult access to the required information for urban 

research and practice  

• Weak common language among planning and administrative bodies,  

• Pro-car proposals  

• Uniform and inflexible concepts,  

• Multi-agency planning system and parallel responsible entities,  

• Frequent legal amendments 

• Undefined micro-scale urban design within planning system,  

• Concentration on physical forms and inattention to the socio-cultural, 

environmental and economic contexts. 

 

Today, a set of new trends can be seen in urban policymaking that can support transit-

oriented proposals, including some amendments in the current planning strategies: First, the 

regulation of urban street design has been recently reviewed in favour of PT and NMT. 

Second, the guideline for urban plans provision is also under revision at the national level, 

making an effort to replace Modernist comprehensive plans with strategic planning paradigm 

which is attributed with a problem-oriented approach. According to its draft version, the 

strategic planning at macro scale ends up in demarcating boundaries for a set of problem-

oriented programmes as well as action designs, including specific design guides for 

deteriorated areas and historical zones. Moreover, there are some improvements which have 

not already been regarded as a priority: (1) investigation of public spaces, activities, third 

spaces and urban landscape, (2) paying specific attention to NMT and PT, (3) environmental 

observations, including climate comfort, contaminations, etc., (4) affordable housing, and (5) 

land acquirement.  

Furthermore, HCUPA passed a resolution (2018) entitled “new approach in the provision 

of urban development plans” in which new urban planning policies have been outlined as 

follow (HCUPA, 2018): 
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• Paying attention to the collaboration of all actors engaged in planning process 

• Consideration of legal and financial aspects of plans 

• Paying attention to environmental, cultural, historical capacities 

• City-region relationship 

• Paying attention to special, local condition of each city 

• Decentralisation and local entities 

• Urban regeneration 

• Balanced urban population and housing planning in connection with the city role  

• Integrated transportation and urban development (TOD) 

• Transparency in development plans 

 

In this approach, a new entity has also been proposed under city councils with the name of 

“Leadership Council of City Development Plan”, consisting of governmental, public and 

private actors. The aim is to make room for local authorities for supervising the provision 

process and implementation of city plan. In total, it is clear that new policies try to fill the 

abovementioned gaps in the current urban planning process and make use of state-of-the-art 

planning paradigms in contemporary planning knowledge worldwide.   

 

- Urban plans and design guides  

On the whole, the provision process of urban development plans can be categorised into 

six main steps as follows (Farhoodi et al., 2009):  

 

(1) Plan provision decision is made by urban management system (municipalities and 

city councils), technical bureaus and provincial departments of MRUD. In general, 

the need for an urban plan is recognised by the government sector.   

(2) Report preparation includes a set of reports for each step: recognition, analysis and 

final plan, and standards and codes. It is required to gather data when preparing the 

plans and reports such as satellite and/or aerial photographs, statistical reports and 

census tracts, previous planning documents, and current land use map, etc. 

(3) Report evaluation: planning reports are usually assessed before and after the plan 

approval. Beforehand, they are evaluated and then passed in technical committees 

—which has no clear standards and rules— and afterwards, it is made after 

implementing plans with the aim of making plans’ revision.  

(4) Plan confirmation: once they prepared by consultant engineers, the provincial 

branch of HCUPA and then HCUPA itself investigate plans quality at local and 

national levels, respectively. However, their technical committees must pass the 

plans beforehand.  

(5) Detailed plans: Once the comprehensive plan approved, city officials call for a 

detailed plan. This kind of plans is passed under a local committee as discussed 

above. It is criticised for “lacking a thematic division between the executive and 

interventionist type of plan” (Farhoodi et al., 2009) as well as some fixed strategies, 

and inter-level discordance between comprehensive and detailed plans. 
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(6) Supervision of plan implementation: Being also responsible for plans' 

implementation, municipalities are in charge of direct detailed supervision too. The 

implementation process tends to be precluded by dearth of technical experts and the 

lack of proper facilities and equipment. Aside from municipalities, the consultants 

who have made plans must supervise the implementation details but it tends not to 

be practical, owing to the lack of required mechanism. In addition, MRUD and MOI 

and their provincial administrations make some supervisions.  

  

One can conclude that comprehensive plan and detailed plan have been the two most 

important figures when tackling urban issues in Iran. They are prepared under some 

conditions posed by the predefined guidelines, more importantly, Treaty No.12 (released by 

PBO in 1990). It includes a set of uniform outlines equally proposed for the entire Iranian 

cities. Its main focus is on land use planning, mobility network and transportation issues, 

population density, FAR, infrastructures and services distribution, housing, land ownership, 

and historical building and zones, proposed in the form of detailed maps and development 

codes. Proposals, strategies, codes, and maps resulted from such plans will be applied for 

many years, depending on the plan vision. 

Land use, as the core of such plans, is mainly planned on the basis of some quantitative 

evaluations e.g., per capita. As such, the consulting engineers usually address urban/regional 

requirements just by dedicating the number of lands required for each land use. The xixture 

of land uses in connection with a PT station is not usually regarded in this way. According to 

Tehran’s comprehensive plan, for instance, a primary investigation revealed that most of the 

public activities are proposed to be concentrated around urban highways, not PT 

infrastructures (Tehran Urban Research and Planning Centre, 2016). Generally, the final 

section of “standards and regulations” divides the city into the several functional zones and 

sub-zones, including residential, commercial, green, mixed zones, etc. This section proposes 

a set of codes for maximum height, maximum floor, maximum FAR, occupied area of the 

land, setbacks, and parcel size. A steady density is devised across each zone according to the 

minimum width of near streets so that higher FARs can be possible only around wider routes, 

regardless of being accessible to PT stations. Furthermore, there is a limiting maximum FAR 

in historical zones, including the permitted number of floors —that is usually “one” or at a 

maximum floor is two— kept lower than other urban areas.   

Regarding parking codes, it is mandatory for all buildings to meet minimum parking codes 

and provide the associated parking space inside the buildings. Parking codes are different for 

various land uses. For example, dwellings must have at least one parking space per unit 

which takes an average area of 30 square metres of total building FAR, while for the 

commercial uses the required space is determined based on each 100 square metres net FAR. 

In addition, all of lots must have a parking entrance directly connected to the streets which 

can interrupt the flow of pedestrian movement along sidewalks. Also, traffic policies and the 

practice of street design hinder safe pedestrian movements in Iranian cities. Apart from 

limited attention given to pedestrians at intersections, right turn made by cars, for instance, 

interrupts walking behaviour and results in fatalities. In CBDs and commercial zones, public 

parking spaces, mostly vertical, are available in low-cost fairs which have caused more car 

attraction to the centres. This will be discussed in detail in Study C where empirical research 
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based on case studies can better provide tangible information on urban (street) design practice 

in Iran.  
 

- Housing policies and planning  

Similar to other countries with rapid urbanisation growth, housing provision tends to be 

one of the most challenging part of urban policymaking and planning for the central 

government. According to the Article 31 of Iran Constitution, “having a proper housing is a 

right held by every Iranian citizen”. In addition, the central government is mandated to 

provide the context with a priority given to those most in need, specifically villagers and 

workers (Islamic Parliament of Iran, 1979). Following this, different policies have been taken 

by the policymakers in recent decades. High-level housing policies are mostly planned in 

I.R.I Economic, Social and Cultural Development Plans1 and supported by an annual 

(budget) plan. In coincidence with the appearance of modern urban planning (1960s), housing 

planning has also been part of such development plans. From pre-revolution, third national 

development plan (1962-1968) till now, housing provision has been on the agenda, 

specifically for low-income groups. High-rise housing, social housing, low-price dwellings in 

informal settlements, loans and facilities, private sector engagement, dwellings provided for 

the governmental staffs, lower density of residents per unit, and better social and sanitary 

qualities were additionally targeted before the revolution. 

In the early years of 1980s, housing policies and plans were affected by the revolution, and 

then the eight-year Iraq-Iran war. Unplanned housing interventions by the government led to 

the expansion of urban boundaries in response to many immigrants, settled around the large 

cities. In these years, the housing construction was quantitatively soared with the strong role 

of private sector  (Ghanbari & Zaheri, 2011). The war then could have influence on the 

housing production so that low investment in housing sector caused a construction recession. 

High risk of investment and increasing the price of related factors to production (e.g., land 

and utilities) were widely at play. In addition, land preparation and new towns in these years 

led to a degradation of services and displacement in the old and historical (central) areas. 

Consequently, settlement-job unbalance made an increase in the number and size of informal 

(marginal) settlements (MRUD, 2019).  

Overall, after the revolution, the focus of housing policies and plans have been on the 

liberalisation of housing market with the strong role of private sector, mass production, lower 

floor area per capita, quality housing, subsidised land and housing for low-income groups, 

providing loan and other facilities (Table 3.5). In the first plan, the government focused on 

the direct interventions in land provision, while, from then on, the intervention in housing 

provision was targeted instead. the concentrations of the fifth and sixth plans were further 

changed towards supportive policies, not direct constructions by the state.  

 
Table 3.5 Housing policies in the national development plans (after the revolution) 

 
1 They are comprehensive (medium-term) five-year plans which are prepared by the central government and 

passed by the parliament. A variety of topics is covered to drive subset policies and executive bodies, including 

economy, budget and public finance, agriculture, energy and industry, politic, security and defence, right and 

judiciary issues, culture, art and sport and housing and transport.   
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Development plan Main housing policy 

First plan 

(1989-1993) 

• Durable and high-quality housing 

• Mixture of construction method and indigenous materials 

• Mass production and land intensity 

• Placing priority on war-torn areas during urban renewal 

• Providing loans required for rental housing construction 

• Encouraging private sectors and the cooperatives 

• Lower residential floor area per capita 

• Public land provision prepared for housing with subsidised price 

• Using undeveloped lands for residential developments 

• Residential complexes for workers and organisational staffs 

Second plan 

(1994-2000) 

• PAK (in Persian) or SMM policy (Saving, Mass production, 

Miniaturisation)  

• Targeted housing policies: social housing (low income), supported 

housing (middle income) and liberal housing (high income) 

• Insurance and investment guarantee companies for housing 

• Increasing housing quality and low life span of the construction, and 

declining the final cost of dwellings  

• Amendment of tax regulations associated with housing  

• Making a stable rate of household density per unit 

• Declining residential floor area per capita 

• Governmental financial support to invest in the deteriorated areas 

• Providing loans (incremental instalments) 

Third plan 

(2002-2004) 

• Liberalisation of housing (land) market 

• Decreasing household density per unit 

• Declining residential floor area per capita and miniaturisation  

• Mass production  

• Declining housing depreciation (going towards a higher life span) 

• Loan for low-income housing construction (gradual instalments) 

• Housing bonds in stock market and secondary mortgage market 

• Strong role of private sector and local entities in land preparation 
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Table 3.5 Housing policies in the national development plans (after the revolution) (continued) 

Development plan Main housing policy 

Fourth plan 

(2004-2009) 

• Comprehensive housing plan 

• Encouraging housing cooperatives and aid organisations 

• Land acquisition for housing 

• Secondary mortgage market and foreign investors 

• Housing mass production 

• Loan for low price & rental housings 

• Mehr housing project and long-term land leasing program (99 years) 

Fifth plan 

(2010-2015) 

• Affordable, low income, and safe (and durable) housing 

• Balancing regional inequalities in terms of housing provision 

• Reconciling housing planning and territorial strategies 

• Regenerating the deteriorated areas 

• Providing subsidises for target households (low-income settlers) 

• Improvements in construction industry 

• Increasing housing production 

Sixth plan 

(2016-2021) 

• Urban regeneration (270 quarters per year), including housing 

renewal as well as infrastructure and public service provision 

• Financial support (loans) for low-income housing in small cities 

• Housing quality and energy consumption pattern remedy 

• Durable methods and materials 

• Incentive package for engaging the private sector  

• Priority of undeveloped lands and dilapidated buildings in cities 

Source: researcher's compilation based on the plans’ contents, and other analyses released by MRUD (2019), 

Ghanbari & Zaheri (2011), and Pourmohammadi et al. (2012). 

 

Whereas such policies have been in place for many years, the results have rarely led to 

quality dwellings in Iran. There have been some factors standing in the ways of implementing 

housing strategies, including the lack of required executive tools and action plans (Ghanbari 

& Zaheri, 2011). In this sense, comprehensive housing plan —which has been provided a 

decade ago and recently revised— could not be still materialised since fluctuating economic 

condition and political factors leave no a stable context. In addition, some technological 

impediments and limited resources have made the implementation of housing policies 

difficult in Iran (Zamani & Arefi, 2013). Beyond this, the policies itself are criticised due to 

the inattention to macro-economic factors when making such policies (MRUD, 2019). Local 

conditions have been also ignored due to the centralised nature of plans and policies.   

Most of the problems in housing sector are related to the provision of financial resources. 

To address it, MRUD strengthened the role of Bank-e Maskan (Housing Bank) —as a 

specific investing agency— in order to provide the required resources for (low-income) 

residential developments (Zamani & Arefi, 2013). Using a PPP mechanism, the bank obliges 

all investors to have a deposit so as to collect and allocate funds. There are also other 

associated entities, such as Housing Investment Group Company and Iranian Construction 

Investment Company affiliated to the two different banks, by which many residential 
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complexes are financed nationwide. They aim to invest in mass produced (affordable) 

dwellings as well as other commercial, administrative, educational buildings and their 

associated infrastructures (Iran Construction Investment Co., 2019; Housing Investment 

Group Company, 2019).  

In total, housing in Iran is constructed by the central government, private sector and 

cooperatives in Iran. They have had a different share in constructing housing over recent 

years. The government have always made attempt to decrease its role to a facilitator. Most of 

housing units are constructed by the private sector, mainly including individual builders and 

mass housing developers (Annamoradnejad & Zarabi, 2011). A housing cooperative includes 

a number of workers or staffs affiliated to an organisation getting together supervised by the 

Ministry of Cooperatives, Labour, and Social Welfare. The housing cooperatives have 

recently played an important role in mass construction and low-income social housings 

nationwide (Fanni et al., 2017).  

As noted above, the provision of housing for low-income classes has been on the agenda 

for many years. In this respect, the central government has applied a range of policies, 

including subsidised developable lands, loans and facilities, and social housings. Recently, 

Mehr housing projects, based on the comprehensive housing plan strategies (2006), were 

widely planned and implemented across Iran as of 2010. This has been regarded as a set of 

affordable housing units massively produced for low- and middle-income population —those 

who do not own a dwelling unit. A 99-years land lease mechanism has been used in order to 

remove the share of land price in the total costs, which is still one of the big issues in 

materialising Iranian housing policies and plans. The loan was provided with a low interest 

rate. Development permits, land preparation and the required infrastructures were 

considerably discounted. More than two million small residential units were initially planned 

in the entire Iranian cities, from small cities to metropolitans. The construction procedure has 

lasted up to now, and then the next governments (since 2013) was obliged to be responsible 

for the previously-signed associated contracts.  

Whilst this programme has resulted in several achievements such as national production 

and economic growth (Abbaszadeh, 2016), it has frequently been criticising owing to the 

number of shortfalls appeared during and after the project implementation. Even though the 

target groups were mainly low-income applicants, the dwellings were welcomed by upper 

income classes since they were not affordable for the first deciles, something similar to the 

pro-poor housing policies applied in the former plans. It is widely agreed that the poor are 

encouraged to reside in informal settlements under such circumstances. With regard to the 

planning and design side, first, the location of projects tends to be controversial so that most 

of Mehr projects have been on urban fringes and outside of cities —even upon agricultural 

and grazing lands, spreading urban boundaries outward. In some cases, their position was in 

contrast with the future cities direction —which was officially proposed by urban 

development plans. Second, and more importantly, the provision of public services has been 

ignored during the construction process which led to the limited accessibility for its residents, 

mostly due to declining the projects costs. As such, most of movements has become car-

based and their inhabitants daily commute to their workplace located in the centres. 

Additionally, the quality of constructions, public environment and architectural and urban 

design requirements were given little weight (Abbaszadeh, 2016). The limited attention has 
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been paid to the contextual codes and cultural landscape (Barzegaran & Daroudi, 2015) so 

that the residential satisfaction has not been also assessed in Mehr housing projects  (Riazi & 

Emami, 2018).  

“Housing National Action Scheme” is a very young housing programme (2019). Leaded 

by MRUD, the central government aims to build 400 thousand dwellings including 200,000 

residences in new towns, 100,000 unit in small cities (under 100 thousand inhabitants), and 

100,000 dwellings in the target areas of regeneration. Very similar to the mechanism applied 

for Mehr projects, the state provides the land and loan required for the construction. The 

scheme, however, tend not to be as wide as Mehr projects since a set of specific given cities 

and urban areas are targeted. By this, the aim is to make a balance between urbanisation and 

residential development therein, according to the sixth five-year development plan.  

Overall, the structure of housing policies, programs and their studies is shaped on the basis 

of a set of limited quantitative aspects (e.g., per capita, housing economy, and materials) 

where the mixture of housing types along with PT infrastructures and accessible for low-

income housing has not historically been on the agenda for Iranian policy-makers. On the 

whole, the construction dwellings itself has urgently had much priority for the central 

governments in these decades and service provision, urban facilities and quality placemaking 

come afterwards, what can be also seen in part within the new developments, specifically in 

Iranian new towns. 

 

- New town planning  

Similar to many other countries, the construction of contemporary new towns was initiated 

in Iran after the First World War —as a consequence of capitalism, oil industry and urban 

and population growth. Between the two World Wars, new towns were mostly formed on a 

rural basis, with functional goals (e.g., Zahedan and Nowshahr). After the World War II up to 

the second half of 1960s, a set of new towns were constructed to provide dormitories for 

staffs engaged in oil, mine and other industries —with the aim of exploiting natural 

resources— based on an urban primary core. In general, rapid urbanisation, housing 

provision, regional development and land speculation were at play to develop Iranian new 

towns before the 1979 revolution (e.g., Shahinshahr and FooladShahr around Isfahan). In 

fact, this set of new towns was built for covering industrial, mineral, military and 

administrative activities in that time, mostly with no pre-planned and designed areas in which 

job opportunities were mainly provided inside towns or nearby areas (Ziari, 2006; Ayati & 

Komaili, 2012). Some of them were regenerated after earthquake as well, such as Quchan 

and Salmas. So far, 29 post-revolution, satellite new towns have been constructed or are 

under construction around metropolitans, large cities and economic zones. The aim has 

mostly been to absorb population and make the settlements within metropolitan areas 

balanced, spatially, socially and economically.  

On the policy side, pre- and post-revolution new towns were powered by a series of laws 

and regulations. To control their development, a primary law (1966) made room for MOI. On 

this basis, two subsequent laws (1974 and 1976) were then passed, permitted the efforts of 

new town planning. Afterwards, the delegation of ministries decided to establish the NTDC 

(1985) under ex-Ministry of Housing and Urban Development, in order to control urban 
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population growth and land speculation, relocate polluting industries, generate employment 

hubs, decline transportation costs and traffic congestion, preserve agricultural land and 

environmental resources, and avoid informality. On August 1992, the cabinet passed “the 

regulation of new towns development”. According to this, a new town was defined as “a 

boundary which includes more than 50,000 residents (living and working) or 10,000 

dwellings equipped with a set of social and economic buildings and infrastructures, located 

outside of the city domains”. Subsequently, passing “New Towns Development” law1 

determined the legal structure of new towns in Iran's planning system. According to this, a 

new town was a settlement with a minimum of 30,000 residents, including the associated 

buildings and facilities (public services), and located outside the boundary of other cities. A 

new town can be constructed by the government as well as non-governmental bodies. Based 

on the statute of the company (2010), NTDC is responsible for directing and managing new 

towns in accordance with the national and regional physical plans, it also supervises the 

associated local companies established for each new town. The law obligates all ministries, 

Iranian police, and other organisations to provide required services in new towns. Reaching 

ten thousand residents, municipalities and city councils will be established in new towns.  

The materialisation of above-mentioned objectives has been confronted with a set of 

impediments. In the majority of cases, the prospective population estimated for new towns 

have still not been realised, even after the years of construction (e.g., Alavi around 

Bandarabbas, Ramshar around Zabol, and Ramin and Shirinshahr around Ahvaz). Another 

concern has always been the subject of employment. In fact, after the revolution, they have 

not been designed self-dependent, so that they widely rely on their mother cities and serve as 

dormitories (Habibi, 2018; Ghanavati et al., 2010; Rafieian et al., 2011; Dadashpoor & 

Akbarniya, 2014; Akbarpour & Mirzajani, 2010) through providing affordable housing for 

migrants and lower-middle income people to commute from home to work (Zamani & Arefi, 

2013).  

The process of construction tends to be controversial as well. The multiplicity actors along 

with inter-body incoordination (Zamani & Arefi, 2013), dearth of sufficient financial 

resources, and long-term planning and construction procedure have been among some faced 

obstructions. They are additionally criticised their location planning. Availability of less 

costly lands as well as free public lands was of main driver for making a selection of the site 

of new towns within Tehran metropolitan (Ghanavati et al., 2010).  

Reportedly, there are still problems in the accessibility of basic public services in some 

new towns. Mostly concentrating on housing projects, NMT and quality PT facilities, their 

accessibility and safety have rarely been paid attention in new towns (Mirmoghtadaee, 2016; 

Moeini, 2012). Regional railways —for connecting new towns to main cities—are still under 

construction after the years of new town construction. Of all new towns, Hashtgerd, as the 

only case, has been connected to the national railway network and Tehran subway system, 

recently. Parand, another new town around Tehran, was projected to be connected with 

Tehran by 2015, but at the time of writing this thesis it has not yet been completed. Due to 

the reliance on main cities, consequently, the share of car travel has remained high in new 

towns.   

 
1 It was passed by the parliament on January 2002 and its bylaw was passed in 2003. 
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Whereas it is expected that new towns avoid following the main causes behind urban 

pollution (i.e., car-oriented design and sprawled urban development), it has not been regarded 

in urban planning and design of Iranian new towns. Because of poor accessibility to basic 

urban services and car-oriented design, urban environments in new towns cannot address 

walkability goals (Moeini, 2012). Their car-based design has left little room for NMT 

mobility and special groups e.g., elderly people, children, women and those with disability.  

Additionally, there have been other criticism on new towns, such as dearth of quality PT, 

no attention paid to residents' desires when designing public spaces, lack of identity and 

cultural diversity (Gharakhlou & Abedini , 2009), poor public security, underestimated social 

satisfaction in relation with urban environment (Rafieian et al., 2011), negative 

environmental impacts (Jafari & Habib pour, 2008), lack of quality public spaces (Amini et 

al., 2014), and weak imitation of foreign case studies with no indigenous initiatives 

(Akbarpour & Mirzajani, 2010). 

Today, NTDC is planning 11 new towns around some cities and industrial sites e.g., 

Sanandaj, Hoora, Tabnak, Samangan, Kharazmi, Ivanaki, Tiss, Mokran, Kooshk, Siraf and 

Pars. They are titled as the second generation of new towns to discern their difference with 

the first generation —characterised with the above-mentioned problems. For the sake of 

improvement, the new generation put stress on small, diversified new towns attributed with 

the specific economic functions, such as agriculture, new technologies, research and 

education, and tourism (NTDC, 2019). For this generation, the aims have been making strict 

controls of informal settlements growth and preserving natural and agricultural resources. 

Ideally, NTDC envisions sustainable, modern and futuristic cities for the second generation 

of new towns (ibid).  

 

- Urban regeneration policies 

As pinpointed earlier, the large deterioration in the informal settlements —mostly located 

on urban fringes— coupled with old (historical) central urban areas has made the urban 

regeneration efforts essential across Iranian cities. In addition, transitional deteriorated 

textures, amalgamated rural areas into the urban fabric, and some areas containing 

inconsistent land uses with residential quarters are other target neighbourhoods for urban 

regeneration. At present, the total area of deteriorated urban fabrics reaches more than 

140,000 hectares located within or around 544 cities (Mizan Online News Agency, 2018) 

which have been demarcated by the central government based on a variety of issues. A great 

deal of vexing urban challenges concentrated in these areas has a considerably impacts on 

resident's quality of life. High unemployment rate, low-income settlers, crime and fear of 

crime, addiction, crowd, displacement, and illiteracy are main causes of poor social 

sustainability. Also, they are economically characterised with lower land value than other 

areas, poverty, and being less subject to public and private financial investments. Unstable 

worn-out buildings (seriously vulnerable to earthquake), dearth of basic urban services, 

incomplete mobility network, undeveloped lands and abandoned buildings, ownership 

problems, and different environmental contaminations have made poor urban environments 

in the deteriorated urban areas.  

They have been driving forces for the central governments to interfere in historical urban 



133 

 

areas since 1930s (i.e., post-war physical interventions). Ever since, more specifically after 

the revolution and in 1980s, some efforts were made to renew the distressed areas within 

historical and old neighbourhoods. They were mainly focused on a set of single mansions and 

valuable historic buildings architecturally, with less attention given to the integrated social, 

economic, and cultural promotion of their associated areas. Afterwards, various offices were 

established within the two ministries of MOI and MRUD and related laws, regulations and 

plans were passed to tackle some bureaucratic challenges.  

This resulted in the limited and non-integrated policy, planning and practical efforts in the 

absence of a systematic, long-term strategic plans (Shamaei & Pourahmad, 2004). The 

renovation projects have been one-dimensional projects since the major area of the 

concentration of them has been physical renovations. As such, a set of quantitative, physical 

criteria have then been adopted (e.g., building stability with regard to its construction method 

and material, vehicular permeability (over 6 metres width) and lot size (over 200 square 

metres area) for making such areas recognised1.  

Making financial resources available for supplying renovation projects has always been 

one of the major impediments in this sense. The governmental and public (municipal) funds 

have widely invested in a total of renewal projects, in the absence of engaged private sector. 

In addition, lack of inter-region balance in the renovation projects caused regional primacy 

here, in terms of dedicating governmental investments. In some cases, responsible 

organisations (e.g., municipalities) placed their priority on only making profits from 

renovation projects, based on their personal interests (Bahrainy & Aminzadeh, 2006). 

However, the challenges associated with urban renovations have not been limited to the 

financial issues. Many believe that such experiences (i.e., unsuccessful renovations practices) 

mainly stem from a strict top-down process which have not made room for people 

participation and lack in the observation of public needs (e.g., Fanni & Sadeghi, 2009; 

Sarhadi & Nobakht, 2015; Shakouei & Tabrizi, 2003; Zarabi & Faridtehrani, 2009; 

Assadpour & Melles, 2018; Bahrainy & Aminzadeh, 2007). Dearth of human resources (i.e., 

experts), frequency of involved entities, lack of inter-body coordination, and idealistic plans 

without considering real-world requirements were of other aggravating factors. 

Although the associated policies and strategies have been the subject of changes during 

these decades, new policies under the label of “urban regeneration” have been on the agenda 

based on global lessons in the last two decades. New urban regenerations efforts in Iran were 

made on the basis of two corresponding laws entitled “The Support of Housing Production 

and Supply” (2008) and “The Support of Regeneration and Renovation of Urban Deteriorated 

Fabrics” (2011) and their subsequent regulations. Shedding new light on the strategic 

planning, infill development, vertical and horizontal inter-body collaborations, quality design, 

cultural observations, low-income groups and disabled persons, new technologies for 

construction, resident’s participation, and PPP was in theory a new trajectory in 

contemporary policy-making and planning in Iran.  

According to the subsequent national strategic agenda (2014) of the 2011 law, the target 

neighbourhoods are characterised with lower income per capita compared to the cities 

average rate, higher unemployment rate, unstable housing, environmental problems, 

 
1 Approved by HCUPA on May, 2006 
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inappropriate accessibility to the basic services, social dissonance (higher than the city 

average rate), and displacement. In a radical change of direction, HCUPA subsequently made 

some updates on its recognition criteria and emphasised on the notion of multi-dimensional 

“regeneration”1. The agenda envisioned future urban regenerations and provided a long-term 

strategic plan —including (1) Vision, (2) Goals, (3) Guidelines, (4) Strategies and (5) 

Policies— in response to the procedural issues and making remedies on the existing 

challenges. 

The national agenda (2014) progressively develops some mechanisms on the 

implementation issues, including the responsible committee, financial resources and legal 

structures. The following regulation (2018) entitled “National Sustainable Urban 

Regeneration Plan” also put a particular stress on the organisational structure and financing. 

However, principal TOD tenets (e.g., pedestrian and cyclist-friendly environment and quality 

PT, mixed-use development, etc.) have not been pinpointed in the underlined laws, agenda 

and regulation. According to the law (2014) and associated regulation (2018), regeneration 

programmes should be prepared based on the city comprehensive and detailed plans. As 

noted earlier, they refer to the classic, Modernist urban planning which have been on the 

agenda for more than half a century and are currently regarded as inefficient in Iran2. 

Pedestrian-oriented design, for instance, is a key element in TOD plans for public 

transportation patronage, whereas there are not any special codes for restricting vehicular 

movement or giving priority to NMT in the national regeneration plans and regulations.  

In total, a kind of the distress might be found across the large area of urban boundaries in 

most of Iranian cities. The regenerations provide an opportunity to reformulate the physical 

structures based on the integrated PT and urban design approaches. Although new 

government-driven urban regeneration efforts can be regarded as a turning point in Iran, there 

is still much to do for regenerating the concept of Sustainability in the rational plans in use.  

 

- Urban transportation policy and planning 

The commencement of transport planning in Iran is defined with the comprehensive 

transport plan of Tehran. The preparation of Tehran urban transport plan started in 1970s 

according to the city master plan. SOFRETU3, a French consultant, was commissioned by 

Tehran Municipality (1971) to provide a set of comprehensive transport studies and plans —

which were published in 1973 (Costello, 2013). Of which, a few recommendations were 

implemented, some criticised and other delayed —mainly due to the eight-year Iraq-Iran war. 

After many years, MOI decided to prepare a national guideline entitled “Comprehensive 

Studies on Transportation and Traffic of Large Cities” (1991), in response to a variety of the 

appeared traffic-caused challenges, particularly in large cities,  

HCUTC was then established (1994) under a law with the same name. Chaired by Deputy 

of Civil, Development of Urban and Rural Affairs of MOI, it has been widely responsible for 

designing coordinated, comprehensive urban traffic and transportation policies nationwide, 

 
1 Approved on December, 2014 
2 As discussed earlier, there is agreement among Iranian urban scholars that they can no longer address new 

urban planning issues and public demands. 
3 Société française d'études et de réalisations de transports urbains 
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managing the issues related to the urban movements, the provision of transportation and 

traffic regulations, and high supervision of all urban transportation plans. HCUTC’s decisions 

should be obeyed by all involved ministries and organisations. According to the Article 3 of 

this law, the local offices are also established under the provincial governments namely 

“Traffic council of the province” (Islamic Parliament of Iran, 1994). Later on, the cabinet 

decided to establish the new (county) branches for HCUTC (2015) for putting the national 

policies in place at local levels.  

In trying to improve urban transportation and traffic flows, HCUTC initially proposed 

some short-term guidelines in the form of “The Plan for Organising Urban Transportation 

System and Traffic of the country” (1997). They were offered for the cities exceeded 100 

thousand citizens (Islamic Parliament of Iran, 1997). Although the study of land use planning 

was part of the guideline, its coordination with PT system was not observed.  

According to the corresponding by-law of the 1994 law, the preparation of 

“Comprehensive Urban & Suburb Transportation and Traffic Studies” plan was on the 

agenda. Afterwards, many cities provided this nationwide. Today, this plan tends to be the 

most important document for Iranian cities, in terms of urban transportation planning. Its 

corresponding guideline was prepared by PBO and passed by HCUTC in 2016. Accordingly, 

the comprehensive plan finally includes a series of general strategies for transport-related 

issues: environment, safety, intelligent transportation services, electronic governance, PT 

development, private transportation development, passive defend, and transportation culture 

and education, to name a few. There have been also some recommendations and alternatives 

for integrated PT, NMT, mobility network, parking, TDM, and transport sector visioning 

(PBO, 2016). In fact, a comprehensive transport plan aims to provide quality urban 

transportation system and maximise ridership, exclusively through PT, but without attention 

paid to the land use roles.  

In parallel with these plans, city comprehensive and detailed plans determine the features 

of the mobility network, including the shares (sizes) and locations of carriageways, cycling 

lanes, sidewalks, parking, street profile, etc. Mobility standards and codes have also been the 

inseparable parts of the urban plans. Figure 3.17 demonstrates how urban transportation 

planning and management are handled in Iran. In general, MOI, as the main actor, is 

responsible for making urban transportation policies and plans, along with city councils at 

local levels. Meanwhile, MRUD manages the issues related to transportation sector excluding 

urban transport. 
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Figure 3.17 Brief structure of the relationship between the organisations engaged in urban planning and transportation 

planning, source: researcher 

 

Municipalities are in charge of implementing strategies and action plans, and managing 

urban affairs. The implementation, quality, and progress of plans are supervised by the local 

departments of MOI and MRUD. City councils pass annual budget plans, including the 

budget required for transportation plans. Traffic police are in charge of traffic management. 

In addition to this set of key actors, there are other national and local entities engaged in 

urban transportation with diverse responsibilities (Table 3.6). 

 
Table 3.6 List of national and local entities engaged in urban transportation planning, implementation and management 

Institution/ Entity Affiliation Tier Key functions/ duties 

Islamic parliament of 

Iran 
Legislature National 

Legislation/policymaking 

National budget plan 

PBO 
Central 

government 
National 

Preparing technical guidelines including 

urban & transport plans and making 

decisions on transport projects and funding 

HCUTC and its local 

departments 
MOI 

National 

/ local 

Policymaking, planning, coordination, 

supervision (of transport plans) 
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Institution/ Entity Affiliation Tier Key functions/ duties 

HCUPA and its local 

departments 
MRUD 

National 

/ local 

Policymaking, planning, coordination, 

supervision (of urban plans) 

Iranian Rail 

Transportation Co 
MOI National 

Coordinating urban rail organisations, 

accelerating urban metro projects, 

decreasing costs, localising equipment 

production 

Traffic Police 

Department 
MOI 

National 

/ local 

Road traffic management and enforcement 

of the regulations 

Municipalities and 

Rural administration 

organisation 

MOI National 
All municipality affairs including financial 

support of municipality plans 

Union of National 

Public transportation 

Organisations 

MOI National 

Coordination and solidarity of public 

transportation organisations of 

municipalities (under 100,000 inhabitants) 

across Iran 

Union of National 

Taxi Organisations 
MOI National 

Coordination, assistance, education of taxi 

organisations across Iran 

Union of National 

Bus Organisations 
MOI National 

Coordination, assistance, education of bus 

organisations across Iran 

Union of National 

Urban Rails 
MOI National 

Corporation among and assisting urban 

rail companies across Iran, and interaction 

with upper entities 

Institute of 

Transportation and 

Intelligent Systems 

Tehran 

Polytechnic 

University 

National 
Research on the application of ITSs in 

urban transportation 

City council MOI Local Budgeting 

Traffic and 

Transportation 

Organisation/deputy 

Municipality 

(MOI) 
Local 

Infrastructure construction, traffic 

engineering, management, supervision 

Source: researcher 

 

There are also other laws and regulations —driven by some policy-makers such as Islamic 

parliament of Iran and the delegation of ministries— by which urban transport plans and 

programmes (e.g., comprehensive urban & suburb transportation plan) are fed: 

 (1) “Urban Rail Transport System Support Law” (2006) and its bylaw1 make attempt to 

develop integrated rail transport systems in metropolitan cities (over one million inhabitants), 

in conjunction with other PT modes and related mechanisms. In Article 10 of the law, local 

the departments of HCUPA are mandated to take needed land use changes into account. 

Based on the previous experiences of making station complexes in Tehran, this aims to 

provide financial resources required for rail infrastructures construction. This also shows the 

 
1 Passed by the delegation of ministries on 22 December, 2013 
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need for integrating urban transport and development in urban areas, but has no details on 

other associated requirements: zoning, mixture of uses, and density. Also, the law pays more 

specific attention to the easy movements of persons with disability in urban streets network, 

financial mechanisms, and role of responsible entities.  

 (2) “Public Transportation Development and Fuel Consumption Management Law” 

(2007) attempts to increase the share of PT modes in urban movements (75%) and develop 

urban rail transport with the aim of decreasing daily fuel consumption per capita (0.7 litters) 

by 2012. Reportedly, such ambitiously-defined goals have not been still gained after more 

than a decade.  
(3) In the regulation of “Traffic Improvement in Urban & Suburb Streets” (2009), a series 

of action plans were designed for five classes of Iranian cities1. Comprehensive urban & 

suburb transportation studies (A and B), plan for urban transportation system and traffic (C, 

D and E), parking studies (A and B), land use adaption (A to D), decreasing on-street parking 

along streets with bus lanes (A and B), Geometric correction of the network (A to E), night 

bus services (A, B and C), universal design (A to E) are some recommended action plans, to 

name a few. In this regard, whereas large cities (populated over 500 thousand inhabitants) are 

eligible for comprehensive urban & suburbs transportation plans in the law of rail transport 

(2006), this regulation advises this plan for cities over 300,000 inhabitants and provincial 

capitals. Later on, all cities were included in the recent PBO’s guideline (2016) discussed 

above.  

(4) Recently, HCUTC has passed other new guidelines entitled “Detailed Studies of 

Integrated Urban Public Transportation” and “Urban Rail Feasibility Studies” on January, 

2019. Accordingly, HCUTC aims to supply the comprehensive plans and provide a detailed 

plan for metropolitan cities (to develop their rail network) and for smaller cities (in terms of 

inter-modal integration) based on Urban Rail Transport System Support Law (2006). In 

theory, the law and corresponding guidelines display the recent concentration of transport 

policy-makers on mass PT, while some challenges, portrayed in Section 3.4.2, hinder PT 

efficiency in practice. 

All in all, what can be seen is that a variety of the corresponding entities, laws and 

regulations formulates urban transport policy and planning in Iran, which has partly made a 

kind of dissonance in the planning process. Even though, municipalities, for instance, are in 

charge for transport planning and executive plans, there are a set of parallel sub-institutions 

—focusing on different PT modes e.g., metro, bus and taxi— which play some disintegrated 

roles (Mirmoghtadaee, 2016). While comprehensive urban transport plans are mandated to be 

coordinated with comprehensive and detailed urban plans, there are typically some 

discordances between their strategies. In fact, neither do development plans nor transport 

plans tends to pay specific attention to the integrated transport and land use proposals. With 

regard to this, it seems to be a Development Oriented Transit (DOT) model in place by which 

urban transport plans mainly address urban physical developments and their requirements. On 

the other hand, several factors —such as the parallel actions, unremitting changes on the laws 

and regulations’ contents (i.e., amendments)— have made transport policies inefficient in 

 
1 Ranked in A (metropolitans), B (populated over 300 thousand inhabitants and provincial capitals), C (100 to 

300 thousand citizens), D (30 to 100 thousand citizens) and E (all cities except for those categorised into others). 
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Iran, due to the political instability, and an excessive and overly bureaucratic structure.  

 

- The integration of transportation and land use planning in Iran 

As discussed above, evidence shows that linking urban and transportation policies together 

—including land use and transport planning— has not been materialised, neither in policy-

making system, nor in physical development practices. Accordingly, for the sake of temporal 

mitigation of urban challenges, mass PT systems including BRT and metro have been 

developed in recent decades. On the other hand, land use features (e.g., mixture, zoning, 

density, etc.) and physical development of cities have not tended to assert PT and non-

motorised movements in Iranian cities, since the above-mentioned barriers are at play.  

In total, there have been a handful of attempts in association with transport and land use 

integration, such as academic researches, national guidelines, and urban plans —more 

specifically prepared for Tehran. In addition to this, there have been two other relevant efforts 

made in this respect: 

 

(1) To provide financial resources and capture land value, Tehran Urban Railway 

Company decided to assign lands (with development permit) for making station areas 

attractive for investors to be involved joint developments (TJD). The city council then 

passed a corresponding regulation entitled “Strategies of Railway and Land Use 

Integration” in 2002. One year later, the local commission of HCUPA also agreed to 

provide some regulatory supports, including the required permission for land use 

changes for those which have already been determined in the city plans. Over recent 

years, few projects have been developed and some are still under construction. As a 

result, a series of commercial complexes have been constructed, which lack in 

addressing other TOD-based requirements. In fact, it is agreed that such an effort 

cannot be regarded the “integration”, since land use mixture, differentiated density, 

supportive pedestrian-oriented public space design, and intermodal transport have not 

been on the agenda around the subway stations.  

(2) Together with various empirical researches nationwide, mostly conducted on a set of 

single case studies with physical TOD aspects at centre (see Rafieian et al, 2010; 

Abbaszadegan et al, 2011; Behzadfar & Zabihi, 2011; Alizadeh et al., 2013; 

Asadollahfardi et al, 2015; Azadi et al., 2017; Rahmani et al., 2018; Mirmoghtadaee & 

Adli, 2018), the new government have adopted a new urban development approach as 

of 2013. It was based on several challenges appeared in recent decades. Of which, 

mass housing supply with no urban basic services and infrastructures, constructed by 

the former government, is crucial (Mirmoghtadaee, 2016). A primary resolution, 

namely “rail-based approach” on January 2017 as well as three government-driven 

annual conferences (2016, 2017, and 2018) entitled “rail-based urban development 

conference” led to the approval of “Transit-Oriented Development Agenda”1 and its 

following guideline. The primary agenda included aims and strategies in brief, and 

obliged the Transportation Deputy of MRUD to provide the associated national 

 
1 Empowered by the Transportation Deputy of MRUD and passed by HCUPA on July 2017 
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guideline (see Appendix B-4). The guideline (2020) —as the most important national 

plan on the integrated transport and land use planning ever passed— concentrates on 

making coordination between current urban development plans and TOD proposals 

and the role established for organisations and actors at play. Additionally, the Article 

52 of third five-year development plan (2019-2023) of Tehran municipality directly 

pointed to the revision of urban plans for making them transit-oriented (Islamic 

Council of Tehran City, 2018). Even though the subject of TOD approach has been 

already developed in the next regulations passed by the aforementioned council and 

Tehran plan1, it is unclear that to what extent they will (can) be implemented and other 

cities will (can) take this approach to realise the guideline proposals across Iran. What 

is clear is that Iranian TOD policy is still in its infancy and it is quite unlikely that the 

possible results will be gained soon. 

  

Reviewing most of the laws, regulations, plans and strategies applied so far over the 

contemporary urban and transportation planning, there has been a set of procedural sequence 

of events with regard to the legal and institutional framework that ended up in TOD agenda, 

guideline and other subsequent events. The figure below displays such a chronological 

procedure. Accordingly, some sectional strategies have been used to address the issues and 

challenges with regard to the transportation development —like traffic congestion and air 

pollution, specifically in Tehran and other large cities. From the second half of the 2010s, the 

integration of PT modes has been regarded while room is still made for the private car by 

policy-makers. Among PT modes, rail transit in connection with inter-urban and urban 

systems has been given attention by the central government since 2013, by which national 

TOD agenda resulted. On the other hand, old-fashioned master plans (i.e.,, urban 

development and transportation) have recently been replaced with sustainable (strategic) 

ideas, such as sustainable urban regeneration and transit-oriented urban development. But 

what can be seen across the whole modern period of urban and transportation planning and 

design is that, aside from scanty recent efforts, no evidence can be highlighted as the 

integrated transportation and urban planning in Iran.  

 

 

 

 
1 For instance, the resolution of "new approach in the provision of urban development plans" (2018) and the 

regulation of "high-rise building" (2018) have directly put the stress on the need for TOD observations in future 

plans. 
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Figure 3.18 Chronology (timeline) of modern urban and transportation development in Iran, source: researcher 
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3.4.5 Urban governance in Iran 

- Background 

From a historical viewpoint, sectoral urban affairs were tackled by different individuals or 

entities all affiliated to the court of the king, religious officials —before establishing modern 

municipalities. At local level, neighbourhood residents collaboratively took on such 

responsibilities under the head of quarters/villages (i.e., Kadkhoda). In fact, the king, or its 

appointed ruler of a city/region was divergently responsible for the basic urban affairs, such 

as justice, tax, education and religion, post, security, food, conducting supervision on bazar, 

merchandises and guilds, etc. in compensation for collected tax.   

Becoming cities larger and appearing various urban issues, the first modern municipalities 

were established under the first “Law of Municipality” (i.e., Baladieh) coupled with the 

“State and County Associations Law” (1907), just one year after the constitutional revolution 

of Iran1. People already had no position in governance affairs till this act was passed. Since 

then, a city association was supposed to be mainly established for selection of mayor. But 

this law had no opportunity to be realised. In turn, under first Pahlavi Dynasty, this law was 

then replaced with a new one (1930) which made municipalities more dependent, financially 

and politically, on the central government. In this period, mayors were selected by the 

government and municipalities' staffs were the member of the state. After that and during the 

second kingdom of Pahlavi, the latest version of the act, namely Municipalities Law (1955) 2, 

was then passed with two subsequent amendments (1966 and 1973), which is still on the 

agenda for more than six decades. Accordingly, a city council-mayor model was applied by 

which the mayor is selected by a publicly-elected city council. This can be considered a 

symptom of regenerating the concept of city associations in late Qajar dynasty. However, 

they faced challenges in playing their roles, due to the interference of central governments in 

their affairs and socio-economic conditions of Iranian society —including lower urbanisation 

rate and being no aware of modern urban administration forms (Shafiei, 2017). They were 

mostly made up from some influential personalities who were close to the state. As such, 

mayors, as principal figures in cities, were obliged to meet the centralised commands of the 

state. City council-mayor model continued in the post-revolution period by the act of “Islamic 

council structure, duties and election” (1996) and its next revisions. It can be regarded as the 

most significant policy which has been so far designed in post-revolution urban management 

system of Iran, so that Shafiei (2017) called it a “shift” from governmental governance 

towards the local-level urban governance.  

According to Figure 3.19, urban management and the ruling political system are strongly 

tied up in Iran, by which urban management system is widely affected by upper-level 

governance priorities (Kiani et al., 2013; Rezazadeh, 2011). While decentralisation was 

encouraged —under the constitutional revolution of Iran— when establishing the modern 

political-administrative system, since then and as of first Pahlavi dynasty up to now, a 

centralised system dominated Iranian governance affairs (Lalehpour et al., 2012). 

 
1 Also called the Persian Constitutional Revolution (1905-1911), it aimed to curb the king's power granting it to 

popular-class unions and led to the establishment of Iranian parliament in 1906 during the Qajar dynasty  
2 Ghanoon-e Shahrdari-ha in Persian 
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Accordingly, a kind of centralised urban governance system could take the control of all the 

urban affairs, from national to local level. The centralisation process of cities was started after 

the First World War, when the modernisation by Reza Shah Pahlavi widely made most of 

Iranian states and cities dependent on the capital city, Tehran (Habibi, 2018). Afterwards, 

some efforts were made to establish the local (provincial and municipal) councils to 

decentralise urban administrative affairs, but the strong power of central government, as well 

as inconsistent policies and laws thwarted them in practice.  

 

 
Figure 3.19 Centralised structure of urban manaegment in Iran, source: adopted from Hosseini & Hajilou (2019) with 

partial, graphical changes 

 

After the revolution, the city governance was inclined to move in part from a centralised, 

governmental system to more collaborative and interactive one, as a part of Islamic lessons1. 

Although the importance of public participation and local councils' role were stressed out in 

the latest constitution2, and a set of relevant laws and by-laws were passed and related 

institutional bodies were established across Iran, the authorisation of the councils is yet 

limited so that their decisions are widely controlled by governmental, supervisor entities and 

the implementation of them are not guaranteed. As such, the central government seems to 

make a model in which democratic, elected entities are under control in a pre-defined 

structure and relationship. Considered a part of the local government, the management of 

cities accordingly hinges on the government decisions. Most of policies and planning efforts 

in relation with urban management are made by the central government and correspondent 

(local) organisations, such as provincial governments, local MRUD’s offices, and parliament 

 
1 It originally refers to the verse 38 of Surah Ash-Shuraa in the Holy Quran (Muslims' holy book): "And those 

who have responded to their lord and established prayer and whose affair is [determined by] consultation among 

themselves, and from what we have provided them, they spend" (Quran.com, 2016) 
2 The Constitution of the Islamic Republic of Iran was adopted in 1979 and amended in 1989 
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members. In this respect, there is a dearth of attention paid to the public-based entities, 

private sector and people’s needs at local level. Consequently, public desires have been 

forgone and then people have remained reluctant to participate in their own urban affairs in 

such a privileged governing system —when the government is the owner/manager of the 

whole services in the absence of room made for people to be effective and informed about 

their rights. On this basis, the government remains the only owner of cities, against the 

citizens of tenants.   

 

- Urban government and management structure 

The law of “definitions and regulations of national divisions” (1983) delineated the 

country divisions based on area size, population size and density. Accordingly, at the top tier 

of government is the country (i.e., Keshvar in Persian) and national level by which the all 

decisions and policies made in Tehran are communicated to the 31 provinces (i.e., Ostan in 

Persian) as the second level. The third tier consists of counties (i.e., Shahrestan in Persian) 

and then districts (i.e., Bakhsh in Persian). The cities (i.e., Shahr in Persian) are distributed 

across districts as population centres. The districts are divided into sub-districts (i.e., 

Dehestan in Persian), including the villages as the last tier of settlements in Iran (Islamic 

Parliament of Iran, 1983). All provincial governors are directly appointed by the government 

(MOI), and then they do so at county and district levels. The notion of local governance in 

Iran seems to be meaningless because of the wide dominance of central government. Urban 

areas are managed by municipalities and mayor at the head. The role of publicly-elected city 

councillors is undeniable. They are responsible for mayor selection, budget and other duties. 

The proposed mayor must be affirmed by governmental officials, roughly.  

In a three-level hierarchy, Lalehpour et al. (2012) listed all entities with linear top-down 

relationship engaged in urban management system in Iran, from national to local level. As 

such, with a series of diversified responsibilities, different Iranian entities are at play in this 

sense. At national level, they are mostly responsible for legislation, policy-making, 

supervision, and coordination (e.g., Islamic Parliament, the cabinet, MRUD, MOI, PBO, and 

HCUPA). The sectoral nature of policymaking as well as a centralised governance system 

make the logic behind the existence and interference of local branches of the ministries and 

organisations clear. In this regard, the provincial and county organisations (e.g., provincial 

government, provincial planning and development council, Islamic county council, and 

provincial or local offices of the aforementioned ministries) are in charge of the inter-level 

coordination, regional policy-making and spatial management. The supervision of local 

policy-making, spatial-physical management, and more importantly, implementation are the 

responsibilities of major urban management bodies (i.e., municipality and city council).  

Meanwhile, the legal structure of regional (metropolitan) management has remained 

unclear in Iran, while a large number of populations live in several municipalities within 

metropolitan areas. In fact, the attention is vertically paid to the Nodes in their hierarchical 

context, regardless of considering horizontal connections and inter-regional relationship. In 

fact, a mismatch between spatial management and political division system can be seen for 

this level. To fill this gap, some efforts were made by providing a set of regulations and 

plans, but with no implementable mechanisms. In the late 1990s, planning and management 
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scheme for urban complexes was introduced in the cabinet. Accordingly, HCUPA defined 

Metropolitan Comprehensive Plan (2009) for some special boundaries —including a set of 

peripheral cities and a central large city (between 500,000 and one million inhabitants) or 

metropolis (over one million inhabitants) with strong relationship. Since then, several plans 

have been prepared for metropolitan regions across Iran. In practice, the implementation of 

plans faced some barriers, mostly due to the lack of a correspondent, legal entity for 

managing metropolitan areas. To a large extent, this gap is felt in the structure of 

administration in Iran. Under such circumstances, sprawled urban areas were resulted 

because of the political fragmentation of metropolitan areas together with weak regional 

approach of spatial development and land use policy-making. This has been accompanied 

with the lack of infrastructural responsiveness, such as PT network. In this respect, HCUPA 

recently1 obliged MOI to determine the legal position and required mechanisms for the 

integrated management of metropolitan areas —as a prerequisite for the realisation of 

development plans. Also, the cabinet passed an associated regulation (2014) on establishing 

the Metropolitan Commission of Tehran (and other Iranian metropolises) so as to find 

solutions for metropolitans' issues and make coordination between the executive power (i.e., 

government departments) and urban management2. This commission, however, cannot still 

fill the gaps associated with the metropolitan administration, since the centralised 

policymaking and supervision is far away from the local administrative requirements of 

metropolises.  

Urban management system cannot integrally cover the whole urban affairs since its 

jurisdiction is limited to some pre-defined roles, excluding the provision of many urban 

services e.g., education, sanitation, welfare, etc. —which are currently managed by other 

local-sectoral governmental entities. For example, basic urban services like gas are provided 

by National Iranian Gas Company, affiliated to Ministry of Petroleum; water, sewage and 

electricity by municipal offices of Ministry of Energy; health centres by Ministry of Health 

and Medical Education; housing by MRUD; and public schools are controlled by Ministry of 

Education and are its properties. The existence of several divergent organisations at power 

has led to spatial-managerial dispersion. Seeking their organisational goals and policies, they 

have influence on urban development process, but with no commitment to the city plans. In 

fact, the municipalities do not have enough power to make them consolidated and create the 

connections required for urban development and service provision. Such scattered 

management structure and parallel institutions have made integrated urban management 

difficult. In this respect, there are lack of coordination among efforts and associated sectors 

engaged in urban development policy and practice, waste of resources, and ineffectiveness of 

actions. Most of such issues is multilateral and is associated with multiple bodies, while local 

management entities are known as the main responsible. With a number of executive and 

administrative responsibilities, the structure of local urban management in Iran mainly 

includes two interlaced bodies: municipality and city council. 

 

 
1 Approved on October 2019 
2 The commission is composed of some ministers and vice-presidents, Tehran's governor, mayor and head of the 

council 
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- Municipality 

Iranian municipalities are the most important urban management entities. They are defined 

as public bodies and independent organisations with local functions, which are in charge of a 

set of pre-defined responsibilities within city boundaries and their surrounding catchment 

area1.  

Governmentally-elected mayors were charged with a set of limited administrative duties 

(e.g., controlling urban growth and providing public services), while after being selected by 

the local councils (since late 1990s till now), mayors have been in charge of some executive 

tasks limited to the implementation of development plans and other management 

(administrative) activities, rather than legislative and policy-making ones (Zamani & Arefi, 

2013). The major responsibilities are a set of executive responsibilities mostly defined in the 

act of 1955 (with subsequent revisions) —including public spaces clean up, waste 

management, vaccination, disaster management, street network, guild rules, budget plan, 

cemetery management, public buildings, (epidemic) disease prevention, building permit, 

business permit, tax, street labelling, to name a few. There are also a set of tasks (e.g., the 

construction of sport centres and affordable housing), devolved to the other entities out of 

municipalities jurisdiction. However, municipalities have become financially and structurally 

more independent, specifically in larger cities with more complex structure and functions.  

As discussed earlier (Section 3.4.4), rigid urban development plans are periodically 

prepared by the governmental bodies (e.g., MRUD) and municipalities are just in charge of 

the implementation and supervision —after being announced by MRUD. As a result, Iranian 

municipalities are in a state of disbelief that urban plans are not in accordance with the city's 

requirements. To make them more flexible, the Article Five Commissions2 are limitedly 

allowed to make changes in land use plans, FAR, street network geometric, etc. 

Municipalities welcome such modifications, since there will be some opportunities to the 

adaptation of requirements and acquisition of financial incomes through selling extra 

densities (discussed below). There are, however, several challenges associated with the 

decisions made by this commission. Hosseini et al. (2016) reffered to coping with market 

forces, pressure from influential groups, and political decisions as major challenges in this 

sense —which sometimes run contrary to urban planning principles, resulted in acting as a 

lever for providing benefits for specific classes and ignoring public rights. 

In addition to implementing urban plans, municipalities prepare five-year development 

plan and the bill of annual budget plan which should be then confirmed by city council. 

Despite preparing and implementing diverse plans and schemes, municipalities are criticised 

for ignoring (long-term) plans and giving weight to the political and individual tastes (Barati, 

2006) of influential people and leaders, such as representatives of I.R.I.’s leader, religious 

 
1 A city boundary is defined as an area in which municipalities are in charge of providing services, 

infrastructures, constructions (supervision), and other developments in the framework of legal duties defined. It 

is demarcated and proposed in the city plans (e.g., Master Plan) for a ten-year development vision. A 

surrounding hinterland, as a 20-year catchment area is also controlled by the municipalities generally with the 

aim of land acquirement and preservation required for future developments of the city. 
2 They are local inter-sectoral institutions which legally act as a unique high decision-making power in the city 

with the aim of review, supervise and approval of detailed plans and land-use changes.   
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leaders, parliament representatives and political parties (Rasoolimanesh et al., 2013). In this 

sense, planning scholars also put the stress on the absence of an effective evaluating system 

for urban plans and programmes.  

Furthermore, a weak technical and planning capacity could harden the implementation of 

plans. As such, lack of required local expertise and quality personnel, dearth of accessible 

data and information, and no clear financial and executive plans and mechanism have been of 

the most preventive factors. In the case of Tehran, Pajoohan (2017) specifically pointed to the 

technical challenges of incoordnation in the boundaries of municipal districts and trans-

regional services in the detaild plan of the city. 

Having a prescribed cetralised framework, the intra-institutional structure of various 

municipalities is similar together, and oftentimes is the same. With regard to the urban 

development and transportation affairs, except for small cities, almost all meduim-sized and 

large cities have two deputies in charge of urban development and transportation: (1) the 

Deputy of Urban Development and Architecture is responsible for the implementation and 

supervision of previously-prepared urban plans, inlcuding land use plan and FAR and other 

affairs related to the operation of design schemes, urban regeneragtion, beutification and 

building and construction supervision, etc. (2) On the other hand, Transportation and Traffic 

Deputy handles the affairs related to the urban mobility including the implementation of 

urban transport plans, PT operation and maintenance, traffic control, cars’ technical 

inspection, etc. The municipalities are also allowed to include other dependent, professional 

sub-organisations —such as logistic and passenger transport management, bus, taxi driving, 

rail transportation, urban space regenration, urban land space and green space— based on a 

recent regulation of MOI1. In total, urban transportation is managed under such parallel 

institutions for different transport modes which an intergated transportation approach is 

needed (Mirmoghtadaee, 2016).  
 

- City council and its assistant at neighbourhood level 

City councils, as local parliaments, are quite new entities in the structure of urban 

management in Iran. As with municipalities, their affairs are managed by MOI and the other 

corresponding provincial departments affiliated to the central government. The size of city 

council is different for each city based on city population factor.  

As of the late 1990s, city councils play a few roles in managing urban affairs. More 

importantly, the councils are in charge of appointing the mayor for a four-year period. 

Selected mayor must be acknowledged by MOI —for provincial capitals and cities over 200 

thousand inhabitants— and provincial governors for the rest of cities. MOI is also in charge 

of repealing the council's decisions and disbanding the city associations.  

Other responsibilities can be generally categorised into three major tasks mentioned in the 

law: (1) supervision of plans, programmes, and affiliated departments and organisations' 

performance, (2) approval of budget plans, municipality regulations, loans, street names, 

 
1 According to this, there are a series of specific preconditions like city size, required facilities, etc. needed to be 

qualified for establishing such sub-organisations. For example, the establishment of rail transportation 

organisation relies on the confirmation of HCUTC for urban railway construction.  



148 

 

tariffs, etc. and (3) collaboration with other organisations and actors engaged in urban affairs. 

In addition, there are some other duties counted for the councils. However, they are currently 

performed by other public and governmental bodies and some have not been yet materialised, 

because of the legislative and executive defeats.  

As of 2000s, Neighbourhood Councils (i.e., Shourayari in Persian) —as rather new 

entities publicly-elected in few cities including Tehran— aim to fill the gap of urban 

democracy and making local governance real. In fact, the purpose of such councils has been 

making bridges between the local needs (desires) with city councils’ decisions in order to 

increase their efficiency and efficacy. Besides lack of required legal framework and wide 

disagreement on the existence of such councils —made by the conservatives1 and other 

governmental bodies, neighbourhood’s councils have been criticised for dearth of 

institutional position (as an official entity) in the structure of urban administration. 

Consequently, there has been little interaction with municipalities and other (governmental) 

organisations, and finally leaded to the weak role of such councils in handling their 

neighbourhoods and city affairs. Moreover, being no aware of the council roles and 

responsibilities, people are reluctant to engage in the associated local elections, and then 

neighbourhood's affairs, so that very low election turnout in Tehran neighbourhoods has been 

oftentimes criticised. According to a survey (Shirali & Shahbazi, 2014), just a third of 

Tehran's citizens were aware of such councils, of which, a half of respondents had knowledge 

about their activities. Being recently established in the limited number of cities (like Tehran 

and Mashhad), not nationwide, they tend to be immature, in terms of gauging outcomes and 

generalising them to the whole country.  

 

- Urban land management 

As with other sectors of city management, land management are widely ruled by the 

government as well. In this sense, there have been several challenges ahead of inefficient land 

policy-making and administration in Iran (Meshkini et al., 2015; Haghpanah et al., 2018): (1) 

dearth of long-term vision for actors’ engagement (2) lack of vertical and horizontal 

coordination among various institutions, (3) robust centralised decision-making for urban 

land affairs, and (4) the absence of systematic collaborative local action plans.  

In recent decades, the dominance of governmental programmes on urban land affairs has 

been one of the most important factors in shaping urban spatial structure based on political 

economy of space of cities (Hosseini & Hajilou, 2019). Many public lands within urban 

boundaries are the hands of some governmental entities (e.g., National Land and Housing 

Organisation, MRUD, MOI, HCUPA, Document Registration Office, and the Organisation of 

Natural Resources) (Farhoodi et al., 2009), which have no legal commitment to be 

incorporated into urban projects. For example, 89 per cent of a total of land acquired by the 

government during 1979 to 2007 are still at the hands of the National Land and Housing 

Organisation of which only 11% of the land was used for urban constructions e.g., public 

 
1 By the term of conservatives, it is generally referred to a range of apparent political ideology and individuals 

which are staying in the way of “reforms”, and in this sense, sometimes against democratic processes. The aim 

is seemingly to try to keep their attachments to the primary principles of the revolution (1979). In this regard, 

they are mainly close to the dominant power in the country and against Reformists.  
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housing (Hosseini & Hajilou, 2019).  

Besides multiple institutionalisations, the challenge of land speculation prevents the 

implementation of city plans, specifically those with allocated public, non-profit uses (e.g., 

schools and hospitals). This mainly arises from the structure of planning process (i.e., master 

and detailed plans) by which urban boundaries are determined for service provision and 

future developments, but with no transparent procedure which affect the price of urban land. 

Meanwhile, citizens, who are aware of the plans’ contents and demarcated boundaries, are 

encouraged to purchase included lands and store them to sell at the right time (Hosseini & 

Hajilou, 2019). The lands located in the peripheries of cities are also considered for 

speculation, due to lower value than those located within boundaries.  

With regard to a lot of existing fine-grained lots, especially in old (central) textures and 

informal areas, city officials need to consolidate them for making urban regeneration projects 

feasible, which face a number of difficulties. To a large extent, the issues associated with land 

ownership handicap such projects since, in the majority of cases, property owners are 

reluctant to be involved in. Financial problems to land assembly are also disincentive. The 

large number of lots, located inside urban boundaries and priced high, needs significant 

investments. This will pose heavy financial burdens on cities. In general terms, one may 

conclude that urban management bodies are dealing with the challenge of scant financial 

resources and lack of appropriate financing mechanisms in almost all of Iranian cities. 

 

- City financial management 

The main financial resources for Iranian municipalities are (1) legal taxes e.g., value-

added tax (VAT) and annual renovation tax on properties, (2) income from the issuance of 

building permit fees and fines, (3) property sale and joint development, (4) income from 

services and profit institutions (5) individual and organisation donations, and (6) 

governmental assistance. 
While the central government made already attempt to reduce governmentally-allocated 

finance using the policy of “municipality financial self-dependency” (1983)1, municipalities 

still need governmental funding for their costly urban projects. This has made them 

dependent on the government's supports, although the government itself has problem to 

provide financial aids for a wide range of municipal administrations across Iran. The 

governmental assistance includes a share of national public budget which goes for 

municipalities, such as those assigned to the infrastructure’s development. According to 

Table 3.7, the government heterogeneously makes available the financial and fiscal aids for 

municipalities, with the purpose of infrastructure supply, PT development, compensation for 

expenses, and other urban affairs devolved to local municipalities.  

 
Table 3.7 Types of governmental financial assistance dedicated to Iranian municipalities 

Law Target Credit from public resources 

Urban Rail Transport 

System Support 
PT improvement 

Up to 50% of investments on 

investigation and development  

 
1 Based on the first five-year national development plan 
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Law Target Credit from public resources 

Fifth national development 

plan 

Regeneration of 

distressed fabrics 
Minimum 10% of total expenditures 

The Support of Housing 

Production and Supply 

Affordable housing and 

deteriorated areas 

A minimum discount of 50% on 

construction taxes 

The adjustment of part of 

the government financial 

regulations 

Urban PT support 

Credits added to the annual budget 

plans for subsidising tickets and fleet 

equipment 

Subsidies adjustment 
Covering the costs of 

re-targeting subsidies 

A total of 30 % of net profit gained 

by this law will go for covering 

municipalities costs and PT 

development 

Urban shared tunnel 

construction 

maintenance of urban 

tunnels 
Covering urban tunnels expenditures  

Fifth national development 

plan 

Urban green belt 

construction 
Based on the annual budget plans 

Public Transportation 

Development and Fuel 

Consumption Management 

PT development 
40,000 billiard Rial for a set of 

qualified municipalities 

The adjustment of part of 

the government financial 

regulations 

Infrastructure 

development (for 

municipalities under 

30,000 inhabitants) 

Based on the annual budget plans 

Source: Yarmohammadian & Aghajani memar (2014) 

 

According to the laws and regulations cited above, although financial credits have been 

part of the governmental financing package, the allocation is confronted with some problems 

in practice, so that they are often less than the dedicated amount or they run overtime. They 

are in addition to the lack of transparent budgeting system and dearth of specific dedicated 

budget as the share of municipalities (Yarmohammadian & Aghajani memaar, 2014).  

Regarding taxation, Iranian municipalities do not benefit from a systematic structure in the 

majority of cases. They generally deal with an unpaid tax share due from the central 

government as well as citizens. In trying to increase their share in government budget, 

municipalities call for a higher share of VAT. However, the government currently ignores 

their financial autonomy, so that it collects taxes and then redistribute them in part to the 

municipalities. 

Also, what has been missed in taxation system of the city is introducing a tax on capital 

gains of real estates called CGT1, particularly on transferring housing ownership. CGT can 

reduce speculative demands and effectively control the housing market. However, the recent 

efforts have been made to pass an act (in the parliament) in this respect, which has not been 

 
1 “A capital gain tax purposes on the primary residence is calculated as the difference between the sale price net 

of transactions cost and the adjusted tax basis, the latter of which is the purchase price plus the value of tax-

qualified improvements” (Cunningham & Engelhardt, 2008). 
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still realised. Since many cities are faced with newly-constructed vacant dwellings, 

speculated by the developers, investors or real estate agencies, the parliament passed another 

law (2015) for putting up tax on the empty housing units. MRUD is in charge of the 

execution, but the law has not been yet materialised for many reasons consisting of the issue 

centralisation, lack of proper evaluating system, weak political will, etc. Another kind of the 

taxes missed is capturing the value added to a property as a result of increasing accessibility 

to a public service e.g., park, PT, and education or health centre. Legally, while it was already 

mentioned in the law of “renovation and urban construction” (1968) as betterment tax, it was 

then repealed1. According to this, the owner of properties subjected to a kind of added 

qualities -by public urban projects- must pay their share of tax. These all show a variety of 

legislative gaps in taxation system in Iran, while they can provide sustainable financial 

resources for urban management system in terms of making investment in basic 

infrastructures such as PT. 

The provision of urban development plans usually results in a series of recommendations 

for arranging land use, mobility network and transport programs and so on, but with no 

support of financial mechanisms or back-up plans. Additionally, urban projects need a great 

deal of land acquirement and right-of-way obtainment —due to the lack of required attention 

paid to private ownership facts during the planning process— which is precluded by scanty 

financial resources. As a consequence, they oftentimes remain unimplemented unless 

municipalities take unsustainable financial approaches. In this sense, they are spurred to sell 

extra FAR instead, especially in areas with higher economic (demand) prosperity. Legally, 

the regulation of “increasing density and high-rise building” (1991) passed by HCUPA paved 

the way for cities (over 200,000 inhabitants) to revise their detailed plans and the 

correspondent codes in favour of increasing density up to 25 per cent of the given plan. Apart 

from thwarting the planning efforts, it is agreed that such an action has led to the speculative 

demands (on land and housing market), corruption, cronyism and a variety of subsequent 

environmental, social and economic problems in cities. High-rise buildings in the west of 

Tehran, for instance, are accused of being resonator for air pollution by blocking the wind 

from reaching the city. Unplanned density can also disrupt the balances and put pressures on 

city infrastructures such as transportation, particularly since PT infrastructure has not already 

been developed in Iranian cities. Besides, it is at root of unpleasant urban landscape and 

vision clutter, which is, in most of cases, inconsistent with the general image of low-rise, 

fine-grained urban fabrics.   

In addition to the changes occurred in the guidelines of urban plans, the fines imposed on 

the construction violations and illegal affairs have made another set of income resource for 

municipalities. The correspondent commission of article 100 of municipality law (1955), 

namely “Article 100 Commission”, serve as the principal entity to judge construction 

violations2. The commission oftentimes votes for posing fine or sometimes the demolition of 

 
1 The law of “betterment tax cancelation” passed by the parliament in 1981. 
2 The commission is composed of a judiciary delegate, a city council representative, a local government agent 

and a representative from the municipality. The most common cases are ignoring parking construction, violating 

street limit, lack of tolerable building strength with no technical instructions, and unpermitted land use or 

construction (e.g., high FAR and balconies). 
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building —depending on the case of violation. According to Tehran council, 44 per cent of 

the municipality’s income is gained through such resources (Farsnews, 2018), which is called 

unsustainable. Accordingly, the financial capacity of municipalities relies on the fluctuating 

revenues of urban constructions and possible recession or promotion in the construction 

sector (Barakpour & Keivani, 2016). 

Meanwhile, the role of private sector has remained unclear in funding urban projects, since 

the government is almost only investor in the majority of cases. The existence of various 

management problems has made an unattractive environment for private investors. In this 

regard, lack of political stability, national and international economic problems, lack of 

integrated macro policies and building upon individual taste, market shocks and inability to 

planning, no trust to the current economic condition among investors, and poor contraction 

conditions have been of major factors at play (Rajaei & Khorasani, 2015). Concerning the 

investments on PT (e.g., mass transit system), World Bank (2005) argued that the basic 

conditions —such as clear and balanced state-private sector relationship, competitive 

selection of service suppliers, secure monetary rewards with no interference of political 

decisions— have not been addressed for engaging private investors and operators in mass 

transit development. However, reportedly, the role of private sector partnership has been 

recently promoted in PT services. In Tehran, for example, this partnership has brought a set 

of new bus fleet and taxis, and higher (better) services on the ground provided by private 

companies under a growing privatisation trend  (Allen, 2013). 

 

- Transport land-use management 

Iranian municipalities are responsible for managing urban affairs, in general, and the 

implementation and supervision of transport and land use plans, in particular —those which 

have already been planned by a variety of entities in a fragmentary manner. However, there 

have remained some initiatives at the hands of municipalities and other local bodies, such as 

demand management, traffic control, car quality inspection and so forth. Although urban 

transport plans are seriously encouraged to consider land use requirements in theory, inter-

department management and the intervention of other individuals and organisations lead to a 

set of mismatches over the execution process in practice, with no attention paid to the 

reciprocal assessments.   

 Seemingly, municipalities often give weight to making incomes from land use 

management, instead of paying attention to quality urban environment requirements. 

Although the possibility of making changes on city land use plan makes room for planning 

adaptations, the fixed land uses determined for each lot and the existence of several 

commissions for changing and then collecting associated fines have made a vicious cycle in 

urban land use adjustment by which prepared urban plans, even wrongly, never meet their 

own goals. This is mainly because of the financial barriers impeding both the realisation of 

transportation and land use plans. As such, the transport departments of municipalities cannot 

renovate their (bus) fleet, purchase or promote rolling stocks, develop roads plus right-of-

way, and equip NMT facilities like bicycle racks. Consequently, they still wait for more 

finance allocated from the government. On the other hand, most of public uses determined in 

urban plans need the required, developable lands which mostly are at hands of private owner.  
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Sometimes, the new decisions made by national policies, out of city plan framework, also 

can influence urban land-use plan, city boundary and land affairs, increase transportation 

demand, and pose financial burden on urban management bodies, such as previous Mehr 

social housing projects (Section 3.4.4). In this sense, lack of an autonomous structure of 

administration obliges municipalities to follow upper, prescriptive orders, regardless of 

considering local (contextual) requirements. At local level, influential entities and individuals 

might in part affect municipal strategies, plan, and priorities on land use schemes and 

regulations. Seeking their affiliated organisation or party's wills, parliament members, the 

local representatives of the leader, investors, etc., for instance, sometimes ask for making 

partial changes on of the city plans.   

The table below summarises the current situation in Iran, in terms of integrating 

transportation and land use planning under the categories of TOD planning model. Evidently, 

it mostly conveys a set of impediments to integrating transport and land use efforts. Tan et al. 

(2014b) called such barriers to TOD as “formal barriers” which needs some institutional 

changes to be conducive to TOD in a Virtuous Cycle. In addition to that, they are also 

informal barriers (i.e., socio-cultural ones) which should be dealt with through learning and 

innovation. According to the TOD planning model resulted from the previous study, they are 

established through several factors related to the social, economic and environmental aspects 

of Sustainable Development in the present thesis. Although the importance of such issues is 

undeniable in the study of prerequisites of TOD policy making and planning, the decision 

was to exclude them in the present study and propose them for future research works, since 

(1) they are out of the scope of this study because the main focus is on the very core issues 

associated with TOD policy and planning (i.e., the formal barriers) and (2) associated experts 

could not be found to conduct the required interviews on their relationship with TOD. 

However, some issues related to the social aspects and community development were 

elaborated on based on the interviewees’ point of view in the next section.  

 

. 
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Table 3.8 A summary of the status quo for integrating transportation and land use planning in Iran 

TOD planning 

themes 
Review themes Status quo: association with transport and land use integration in Iran 

Place 

Development 

Urbanisation 
• A rapid growth of urban population as well as primacy have widely caused the 

sprawled urban areas which spur an increasing need for car mobility. 

Motorisation & 

urban mobility 

Private cars 
• Growing dependency on private cars and a worrisome motorisation trend in Iran 

leave little room to PT and NMT in urban daily trips. 

Transport impacts 

• Transport-caused traffic congestion, the consequent pollutions and fatalities have 

negative impacts on the citizens' quality of life, which raise the alarms to adopt a 

sustainable trajectory. 

Public transport 
• In spite of some improvements recently occurred, there are several quantitative and 

qualitative shortfalls in services provided by the individual kinds of PT. 

Para-transit & 

informal transport 

• In a competition with PT services, taxi plays a more important role in urban transport 

of most Iranian cities which, in part, are responsible for the congestion. 

Walking & biking 
• Limited walking and cycling infrastructures in Iranian cities cannot patron PT and, on 

the contrary, can contribute to a higher car use.   

Physical 

development 

Background 

• While Iran traditional urban form was conducive to the core TOD proposals, the 

modern renovations have led to the destruction of the precedent pedestrian-oriented 

spatial structure to make room for an easy car movement. 

Physical structure 
• In every kind of urban forms already distinguished in Iranian cities, the “renovation” 

means facilitating car movement, regardless of PT accessibility and integration. 

Urban space design 
• There have been rare quality urban environments designed for supporting pedestrian-

oriented movements and social activities. 
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Table 3.8 A summary of the status quo for integrating transportation and land use planning in Iran (continued) 

TOD planning 

themes 
Review themes Status quo: association with transport and land use integration in Iran 

Policy 

Development 

Urban policy 

making 

Background & 

trend 

• The current urban policies, policy-making process, rational planning system and their 

associated problems appeared in the past five decades could hinder TODs in Iran, since the 

core TOD principles put conversely stress on a flexible, bottom-up and decentralised 

planning process with “quality” at the centre. However, new updates on urban policies can in 

part contribute to the integrated transport and land use outcomes.  

Urban plans 

• Urban plans, their associated guideline and applied process have resulted in some inflexible 

products in which there is no a priority given to PT and NMT. This could be partially at the 

root of the increasing car-oriented movements in Iranian cities. 

Housing policies 
• While social (affordable) dwellings have historically been part of the housing policies in Iran, 

their connection with public services such as PT has been paid little weight. 

New town planning 

• Together with a variety of policy, procedural and financial challenges precluding new towns 

planning, their planning and design concept has caused the automobile-based urban 

environments which widely relies on private cars  

Urban regeneration 

policies 

• In spite of the fact that the regeneration process of deteriorated areas provides an opportunity 

to foster TODs, the current regeneration policies and plans have adopted a set of car-centred 

renewal strategies based on the old-fashioned planning and design approaches 

Urban transport 

planning 

• A variety of the corresponding entities, laws and regulations, and unremitting changes on the 

policies and plans has partly made dissonance in transport policymaking and planning 

process and there is typically divergency between the strategies, which has resulted in the 

inefficient transport policies. 

Transport land-use 

planning integration 

• Neither do development plans nor transport plans tend to pay attention to the integrated 

transport and land use proposals and a DOT model can be found by which urban transport 

plans mainly address the physical requirements. 
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Table 3.8 A summary of the status quo for integrating transportation and land use planning in Iran (continued) 

TOD planning 

themes 
Review themes Status quo: association with transport and land use integration in Iran 

Process 

Development 

Urban 

governance 

Background 

• Although some democratic processes have already been experimented in Iran, the 

centralised nature of urban governance and management still leave little room to the 

local initiatives and people for being encouraged to engage in urban affairs, including 

future TOD projects.  

The structure 

• Fragmented governance, overlapping institutionalisation, weak autonomy, centralism 

and the unclear position of local entities, inter-sectoral incoordination, inattention to 

regional relationships, etc. could hinder the implementation of urban plans.  

Municipality 

• Mostly limited to the executive duties, the municipalities encounter a limited 

technical and planning capacity for policymaking. Urban development and 

transportation plans are separately implemented under the different departments.  

City council 
• The councils have limited power to fulfil local initiatives and cannot reflect people's 

desires well. 

Urban land 

management 

• As in elsewhere, a difficult land assembly process including small urban lot size, the 

variety of owners, high land value, no transparent planning process and land 

speculation would preclude TOD projects in Iran 

Financial 

management 

• Relying on governmental assistance and unsustainable resources like building-

oriented taxes and incomes, there is an inappropriate environment to private 

investments. Also, ignoring the advantages of global financing mechanisms like 

Value Capture could be one of the biggest financial challenges for future TODs. 

Transport land-use 

management 

• Together with many deficiencies associated with the current land-use and transport 

planning systems, their fragmented management exerted by various bodies could 

make the integration process, difficult. 

Source: researcher 
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3.5  Interview results and discussion: TOD policy and planning in Iran  

3.5.1 General discussion about TOD in Iran 

The participants (Table 3.2) were asked a set of questions about TOD prerequisites in Iran 

in the framework of four TOD planning themes extracted from Study A. More specifically, 

they were asked to draw opportunities and challenges. Beforehand, to make an introduction 

to the interviews, they were asked to make some comments on the significance of 

transportation and land use integration in Iran. More specifically, their general opinions were 

initially requested on the issue of translating TOD policy to Iran. In response, they generally 

confirmed the importance of such strategies, according to the current situation of Iranian 

cities. Even Participant 10 exaggeratedly regarded TOD as a unique solution for the existing 

inefficiency of urban planning system in Iran. Almost all of them referred to the point that 

TOD concept can be developed in Iran provided that all local conditions are interconnectedly 

met.  

The interviewees unanimously refused the existence of the TOD idea in real world in Iran, 

while the number of academic studies has increased in recent years [P6]. In accordance with 

the literature, they pointed to some partial actions such few joint developments, including 

dense commercial projects with the aim of financing metro infrastructures in Tehran (Station 

Complexes). Participant 5 criticised them and labelled them as “a set of TAD projects”. The 

improvement of pedestrian environments around a limited number of PT stations were also 

pointed out, which cannot be regarded the real TOD projects, according to Participant 7. With 

regard to the policymaking, they limited all such experiences in Iran to the recent policy 

efforts made by the previous minister, Abbas Akhoundi, through which the national TOD 

document was approved [P10, P11]. In addition, Participant 5 pointed to the recent update of 

Tehran third five-year plan (2019-2023) by which the TOD proposals and street network 

redesign —for making Complete Streets— are considered for revising Tehran development 

plans. 

In the next parts, the main interview results along with the associated discussion are 

presented for each category (i.e., TOD planning sub-theme). 

 

3.5.2 Place development  

Although place-based analyses extremely hinge on the context of each city, or even 

districts and neighbourhoods, a centralised system of policymaking and governance 

background in Iran have already resulted in a series of uniform cities with common urban 

areas characteristics, in terms of physical design. A big gap, nonetheless, can be still seen 

between the features of major cities and the rest, which was already discussed in the literature 

(Section 3.4.1). The interviewees were thus requested to consider the whole image of Iranian 

cities at different scales and within the various regions as far as possible, regardless of case-

based exceptions. To address the probable shortfalls in the study of Place Development and 

understand the degree of TOD-ness of current physical characteristics, the last case-based 

study, Study C, will also scrutinise the characteristics of urban design in detail. 
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- Transportation design 

Not surprisingly, a handful of transportation challenges were recorded during the 

interviews against the scant opportunities of improved quality of public transport services in 

large cities [P3, P4, P6, P10, P11], outer Park and Rides1 connected to the subway and bus 

services for preserving the historical centres [P4], and new practice of developing 

pedestrianised zones in a number of cities [P3, P6, and P7]. On the challenges side, transport 

planners [P1, P9] referred to the weak regional integration of transport and urban 

development in Iran criticising inefficient site selection of central train stations, which are 

often located out of the city boundaries. Participant 1 clarified that railways have been 

developed far away from the cities (urban settlements) due to the separated railway and urban 

planning efforts in Iranian cities, which have already caused unplanned, informal settlements 

around the rail lines (e.g., Arak and Mashhad). In this regard, they added that the lack of 

integration between inter-city and urban transport means has been an aggravating factor. 

Even the urban-suburban connections within the construction works in the newly founded 

towns around the major cities, have not been under focus of attention after many years [P1].  

Moreover, what made general consensus among the participants was the dearth of 

multimodal urban transport network, especially around major transit stations. In this sense, 

Participant 3 depicted public transport stations as a set of isolated islands because of lack of 

integration with the complementary infrastructures (i.e., walking and cycling) so that 

Participant 8 also believed that lack of efficient non-motorised networks thwarts all other 

policies and practices concerning sustainable mobility in Iran. There were complaints on the 

inefficient non-motorised transport infrastructures by other participants as well [P1, P4, P7, 

and P9]. Participant 7 cited that “walking and cycling are still not recognised as transport 

modes in formal transport engineering literature”. Accordingly, Participant 1 expressed 

concern on decreasing rate of bicycling in those cities that it had already been the principal 

transport mode, such as Yazd and Isfahan.  

More importantly, more than half of the participants directly criticised the general low 

quality of public transportation services in Iranian cities [P2, P3, P4, P8, P10, and P11]. 

Participant 11 noted that the quality of public transport is not yet acceptable and there is a 

long way to establish a high-quality system in place. Accordingly, he suggested that instead 

of performing a trial-and-error process, the experiences of other pioneer countries be adopted 

for restarting such systems with higher efficiency and lower operation and maintenance costs, 

rather than the current systems. Although the status quo might be subject to changes, the city-

by-city, bus fleet deterioration [P4, P11], lacking scheduled services [P4], and limited vehicle 

capacity [P7] were some cited issues among the relevant challenges for the general situation 

of Iranian urban settings.  

Similar to the findings presented in the interviews, the literature affirmed that the practice 

of urban sprawl in recent decades —influenced by various planning, policy, and socio-

economic conditions (Section 3.4.3)— has resulted in spatially-dispersed urban areas and 

low-density peripheral settlements with weak public transport coverage and incomplete 

 
1 The benefits of park & rides compared to TODs, however, have remained questionable in the global literature. 

In fact, a TOD can be a complement or an alternative to park-and-ride (TCRP Report 153, 2012). 
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network connection and integration. As a result, a car-oriented lifestyle is the dominant form 

in these suburban neighbourhoods as elsewhere because the developers and planners assume 

that the residents of those areas fulfil their movement needs by private vehicles (Soltani, 

2017b).  

On this basis, the improvement in PT services has not been paid sufficient attention1 since 

the results revealed that despite some improvements, the system still suffers from the lack of 

quality services2. In response, Taxi and informal transport could provide services as a 

paratransit mode, but not essentially connected to the PT. This would be another positive 

environment for car movement, in the absence of quality PT and NMT infrastructures, which 

is in clear contrast to the TOD policy. Hence, the result is high fuel consumption and an 

increase of the externalities (i.e., pollutions) as well as traffic injuries across Iranian cities. 

The table below lists all major opportunities and challenges associated with Transportation 

Design. It also displays the degree of agreement3 on the issues (as relative importance) and 

consider their similarity to the other DCs’ experiences. Accordingly, it is clear that there is a 

convergence of the challenges cited for TOD transportation design in Iran and other DCs. 

Reviewing developing world studies (Section 3.3), the global evidence revealed that except 

for few best practices such as metropolitan integrated transit network -RIT- in Curitiba, the 

regional transit issue in coordination with the land use planning was underestimated in other 

studied developing-country cities, where urban transit networks are incomplete in terms of 

connecting to other public and active transport infrastructures. In addition, the inadequate 

public transit services and low capacity of vehicles, informal transport and poor coverage 

were criticised, which were similar to what was claimed for Iran in the above discussion. 
 

Table 3.9 Major opportunities and challenges associated with TOD transportation design in Iran, their frequency of citation 

by the interviewees and their similarity to other DCs 

Item Frequency 
Similarity to 

other DCs 

Opportunities 

Recent improvements in PT services 5 * 

Park and Ride strategy 1  

New practice of developing pedestrianised zones (NMT 

infrastructures) 
3 * 

Challenges 

Weak regional integration of transport and urban 

development 
2 * 

Dearth of multimodal urban transport network 4 * 

Lack of integration between inter-city and urban 2  

 
1 The shortfall in development of quality PT services is also related to other technical and economic factors, as 

explained in Section 3.4.2 
2 One may consider the phrase of "low quality of PT services" very general. Different contexts of cities and 

frequent indicators could convince the interviewer to be satisfied with such a level of information and ignore 

more detailed questions. As such, the other challenges cited in Table 3.9 e.g., poor system coverage, fleet 

deterioration, etc. can represent ones associated with “quality” as well. 
3 As discussed earlier, this was calculated based on the summative degree of agreement between the 

interviewees. To do this, first, all items (challenges and opportunities) mentioned in the interviews' transcription 

were summarised, and then the frequency of cited items were summed as the weighted final scores. As such, 

dark colours present higher agreement and lighter tolerance present lower agreement in Table 3.9. This process 

is repeated for all the other categories. 
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Item Frequency 
Similarity to 

other DCs 

transport means 

Inefficient non-motorised infrastructure 5 * 

Dearth of urban-suburban connections 3 * 

Poor road safety 1  

Poor PT coverage 1 * 

Traffic congestion 1 * 

No dedicated bus lanes 1  

Technological barriers to rolling stock 1  

Bus fleet deterioration 2  

Lacking scheduled services 1  

Limited vehicle capacity 1 * 

Source: researcher 

 

- Physical Development 

Apart from transportation, developing TOD places in Iranian urban settings are affected 

by several challenges and opportunities related to the physical design. In the words of 

interviewees: Participant 11 referred to the prime city centres with concentrated urban 

services, which have caused excessive daily trips and congested traffic. This issue along with 

densely populated urban areas —mostly located at the centres with old and historic 

textures— have caused predominance of the single commercial, administrative (office), and 

warehouse uses at the expense of gradual residential replacement due to decreasing urban 

space quality [P3]. However, this participant appreciated this type of land use mixture in such 

neighbourhoods, which are structured by partial walking-friendly streets. Regarding this type 

of areas, he also added that the limited available space is an obstacle to develop TOD 

projects. In this regard, the secretary chair of Tehran TOD committee declared that the small 

size of urban parcels is a hindrance to TODs in terms of the high-rise constructions and 

difficult land assembly [P5], a commonplace challenge for TOD projects in the inner cities 

elsewhere. 

Participant 7 believed that Iranian cities are generally quite dense with optimum density 

and took this measure as an opportunity to develop TODs in Iranian cities. “It is not 

necessary to pay extra attention to the issue of density like the American models of TOD”, 

she added. On the contrary, a transport professional [P11] noted that density is quite low in 

Iranian cities which cannot justify high costs of public transport investments. It seems that 

there are still some unanswered questions among the TOD professionals on the challenging 

topic of (optimum) density for Iranian cities.  

What raises the concerns is rapid growth of urban development over the recent decades. 

Today, planned new developments as well as unplanned informal settlements located mainly 

in urban fringes have poor public basic services like public transportation [P1, P3, and P11].  

Poor efficiency of public transport together with the growing car use and ownership has 

resulted in the limited street networks in Iranian cities, more specifically at the city centres. In 

this regard, Participant 7 pinpointed that there is a limited capacity of the urban network for 

more cars that are being increasingly producing. Confirming this opinion, Participant 11 

added that the public transport-based connective corridors do not exist within the spatial 
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structure of Iranian cities.  

There was a common agreement among the interviewees on car-oriented form of urban 

areas and little weight given to the practice of pedestrian-oriented physical design [P3, P5, 

P6, P7, P8, P10 and P11]. Parking-equipped commercial complexes and big malls located at 

the centres or in close proximity of urban highways [P8], available and free parking space 

[P6, P8], contrasting environment to pedestrian movements [P7] are just some instances. 

With regard to the latter, Participant 7 added that walking is hindered by lack of coordination 

during design of pedestrian zones, which leads to the pedestrian paths being interrupted by 

many cases of direct car access (driveways), unsafe traffic intervention, unpaved routes, 

improper materials, etc. Whilst recent efforts made to promote walkability at many city 

centres were nearly commended by the most participants, a walkability specialist [P8] 

criticised them and said: “By pedestrianisation, you create a beautified paved urban street 

closed on car movements, whereas land use mixture, accessibility and regional connection are 

given little attention”.  

Concerning possible scale and type of TODs in Iran, two participants [7, 9] suggested that 

medium-sized Iranian cities can be the focus of TOD policymakers due to possessing more 

flexible urban areas (more development opportunities) and affordability when developing PT 

infrastructure. They also insisted on implementing a set of TOD types (i.e., station, corridor, 

urban and regional TODs) interconnected within regional networks to achieve the highest PT 

ridership and quality urban environments. 

In accordance with Participant 7 who generally agreed with the current density thresholds, 

a primary investigation could confirm that, by comparison, the density of built-up urban areas 

in Iran has ranked among the densest around the world (concerning the settlements with 

500,000 and more inhabitants). The average density (8,100 inhabitants per km2) is higher 

than the Asian average (6,200 persons/ km2), South America (5,500 persons/ km2), and 

Africa with 6,600 persons per square kilometre (Demographia, 2019). This is also in 

accordance with the situation studied in the other DCs (Section 3.3). However, unlike 

“wedding cake” density strategy, there is a challenge of locating denser developments far 

from transit stations in developing cities what that is clear too for the case of Iran based on 

the reviewed planning documents, but was not elaborated on during the interviews.  

As with “density”, land use mixture is dynamically subject to certain changes across the 

urban forms based on the project location. Although the mixed pattern of land use at the 

centre is conducive to active and sustainable movements, peripheral single use pattern (e.g., 

satellite towns) tends to be unsupportive, where residents usually commute to the centres to 

access their jobs and other destinations.  

The macro scale design of street network at central fabrics is specifically criticised of 

being incomplete, incapable to make room for more cars and public transport circulation. But 

on the other hand, this type of design is appreciated due to possessing rather “micro-scale” 

walking-friendly environments, owing to human scale, historic and cultural icons, and narrow 

and continuous pedestrian network, etc. Oppositely, streets are more connected and wider in 

the peripheries, but car-oriented streets at micro scale design are dominant in several ways 

(e.g., wider, multilane carriageway). Cycling also faces physical barriers manifesting a pro-

car urban environment, as discussed earlier (Section 3.4.2) Despite few initiatives of 

integrated non-motorised network followed by best practices (e.g., Plano Director 
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Cicloviario in Curitiba and Cicloruta, Ciclovia in Bogotá), the evidence in other developing-

country case studies indicated that, just as with Iranian cities, their built-environments 

physically discourage walking, cycling, and are unfriendly for disabled persons In addition, 

uneasy and indirect access from urban developments to public transit stations (i.e., poor 

integration) was frequently reported. This can be seen in Table 3.10 where all major items 

recorded during the interviews and displays their convergency with other DCs are listed. 
 

Table 3.10 Major opportunities and challenges associated with TOD physical development in Iran, their frequency of 

citation by the interviewees and their similarity to other DCs 

Item Frequency 
Similarity to 

other DCs 

Opportunities 

Land use mixture (historical fabrics) 2 * 

Dense urban areas (inner cities) 1  

Traditional pedestrian-oriented street network 1  

Recent trends towards pedestrianisation 5 * 

Challenges 

Urban sprawl 2 * 

Low density to PT (metro) patronage 1 * 

Mismatched residential and job locations 1 * 

Monocentric spatial structure and the concentration of 

services in city centres 
1 * 

Informal settlements 2 * 

Lack of provided services in newly built-up areas and 

informal settlements 
2  

Construction of big malls in city centres and in connection 

with urban arteries 
1  

High share of small plots and dearth of developable spaces 

in inner cities 
2  

Available and free parking space 2  

Limited capacity of urban network 2 * 

Shortage of the corridors compatible with PT 2  

Car-oriented urban form and lack of pedestrian-friendly 

environment for NMT 
7 * 

Walkability as beatification 2  

Poor design practice in station environments 2  

Crowded station areas and degraded space quality 2  

Source: researcher 

 

Together, notwithstanding some recent improvements in both transportation design and 

physical development, TOD Place Development in Iran are largely confronted with a set of 

car-oriented urban environments in which dearth of quality PT, precluded NMT and 

consequent traffic congestion have caused low-quality public places. Such places are 

frequently blamed for excluding various social groups such as disabled people and low-

income citizens since the affordable choices are mostly forgone. In addition, the degraded 

urban areas hinder the local economy and decline the value of properties. As in elsewhere, 

the environmental pollutions in many large Iranian cities are direct results of increasing car 

use. Overall, all these show the unsustainable outcomes of urban and transportation 

development in Iran. 

According the TOD planning model, the issues associated with the category of Place 
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Development are directly related to Process Development, and indirectly to Policy 

Development. As such, it is needed to understand what are behind such urban places —as the 

products of decades of policy and planning in Iran. The next sections rely on such topics.  
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3.5.3 Policy development 

As discussed earlier in Sections 3.4.4 and 3.4.5, urban policymaking in Iran is largely 

influenced by a centralised system which establish the structure of all planning policies 

leaded by the parliament, HCUPA, HCUTC and other entities at national level. As such, the 

interviewees were requested to consider major national policies and planning guides 

associated with TOD proposals. The reason is that many policies and planning dimensions 

can be associated with this TOD theme (i.e., Policy Development) —according to the 

literature reviewed in Study A— and the researcher was not able to cover all of them. Hence, 

the decision was to place priority on main policy and planning issues instead. However, the 

attempt was made to address the subset topics using the analysis of latent contents and with 

the help of the literature reviewed on the case of Iran as well as other DCs. 

 

- Transport plan and policy  

Several TOD professionals believed that while the recent provision of national TOD 

guideline, the new guideline of urban street deign, and (re)planning to multi-modal, 

connected regional rail infrastructures1 [P1, P6, P9] would be opportunities for TOD 

planning, there are rare assistive transportation policies in line with TOD. One of the experts 

[P3] pinpointed the fact that there have been some short-term transport plans and decisions to 

alleviate current urban challenges in Iran but with no forward-looking strategies in Iran. He 

exemplified the BRT project in Tehran and other large cities in which inter-modal 

connection, land use integration and similar issues have not been yet adjusted. There was a 

common consensus on the challenge of subsidised, cheap fuel price in Iran by which car 

ownership is encouraged2. Participant 5 desperately noted that this is a problematic national 

economic and a political issue which cannot be easily dealt with. Another major challenge 

was lack of coordination among transportation policies as well as among responsible bodies. 

Participant 7 cited that a variety of the corresponding entities, laws and regulations handle the 

urban transport policy and planning in Iran, which has partly caused a kind of discordance in 

the planning process.  

 

- Built environment plan and policy  

Historically, a car-oriented planning system under the label of “comprehensive plans” 

(especially Tehran plan) prepared by foreign consultants as of 1960s still directs Iranian 

urban planning policies today [P6]. Regarding the case of Tehran, three respondents noted 

that poor imitation of Tehran urban initiatives by other cities had been prevalent in past 

decades [P1, P3 and P6]. Participant 3 mentioned that “Tehran is a vitrine for Iran urban 

 
1 According to Participant 1, a set of rail transport plans have been recently updated for more than 30 cities by 

which the urban-suburban rail connection and multimodality have been focused. 
2 Many opposing views, however, claim that in comparison to the indicator of minimum wage for a worker in 

Iran, purchasing power for the fuel is quite limited in Iran and thus, the price is still not low. Compared to the 

cases of Saudi Arabia, Venezuela, Canada and France, Iranian workers can purchase less gasoline per month 

(Hassannia, 2019). 
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policy and planning” and called it “unjustifiable” due to the potentials of global 

communications and easier knowledge transfer worldwide than the past. In this sense, 

Participant 1 echoed the significance of sustainable movement approaches for small and 

medium-sized cities before embarking on the more complicated problems of metropolitans. 

“Instead, they should set an example for large cities such as Tehran”, he added. Participant 3 

claimed that this process stemmed from centralised policymaking system in Iran, which was 

agreed by another participant who related the recent national TOD document (2017) to such a 

system [P9]. Although there is a tendency towards making supportive policies (e.g., National 

TOD Guideline), the majority of participants agreed that a contradictory nature of urban 

development policy is still at play in Iran. For example, “the main focus of the government is 

on housing provision and construction aspects, not urban development” [P3]. 

Paradoxical planning standards can also be found in the guidelines attached to urban 

development plans [P2, P5, P6, and P8]. An urban planner stated that the policy of obligatory 

minimum parking, for example, is one of the major policy obstacles against the 

materialisation of future TOD projects, as it connects individual parcels to car routes 

interrupting pedestrians [P6]. “This policy assigns a parking for every building, without 

considering the owners’ or residents’ will and contextual observations”, he added. “Such 

paradoxical strategies encourage distanced job and settlement locations by zoning codes”, the 

secretary chair of TOD committee stated. He also added that there are some special policies 

that preclude successful TOD implementation in our municipality like the city development 

guidelines and new high-rise building regulation. They oblige high-rise constructions to be 

located in large parcels while Tehran urban blocks and plots are mostly fine-grained, as with 

other Iranian cities. Additionally, they join high-rise projects with the wide streets while the 

number of arterial streets is scant. As a result, such policies exclude most of Tehran's quarters 

[P5]. According to Participant 8, such policies cause that large malls be located on the urban 

highways generating higher car trips, while small, local economies are encouraged in 

sustainable communities in the New Urbanism (TOD) literature.  

The interviewees also criticised the national guideline for presenting general guides 

without containing the technical details and codes — which made practitioners confused. On 

the other hand, Tehran TOD committee representative [P5], in contrast, called it a flexible 

document wherein a degree of freedom is assumed for the practitioners. By “codes”, it is 

referred to “density” and zoning standards, as one TOD professional saw this issue 

ambiguous and called for a definition and establishment of related regulations for optimum 

density in Iranian planning system [P9]. In this regard, there were two opposing views as 

mentioned above. Participant 7, as a planner, blamed densification and higher FAR and 

claimed that these are means at the hands of city officials to merely think of revenues, 

without considering the quality. On the contrary, the secretary chair of TOD committee 

claimed that “there is a kind of pessimism in high-rise constructions among urban 

policymakers through which future TOD projects will be precluded”. The table below lists all 

major items related to transport and built-environment policies and plans.    
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Table 3.11 Major opportunities and challenges associated with TOD transport and built-environment policies in Iran, their 

frequency of citation by the interviewees and their similarity to other DCs 

Item Frequency 
Similarity to 

other DCs 

O
p

p
o

rt
u
n

it
ie

s Transport 

policy 

National TOD policy 2  

urban street deign guideline 1 * 

(re)planning to multi-modal, connected regional rail 

infrastructures 
3 * 

Built-

environment 

policy 

Recent urban policies for integrating land use and 

transportation 
4 * 

Flexible national TOD policy 1  

C
h
al

le
n

g
es

 

Transport 

policy 

Subsidised (low) fuel price 4  

Short-term transport vision and policy 1 * 

Inattention to potentials of NMT in transport policies 2 * 

Less attention given to affordable transport alternatives 1 * 

Lack of supportive transportation policy for TOD 

planning 
4 * 

Uncoordinated transport policies and policymakers 2 * 

Built-

environment 

policy 

Top-down, centralised policymaking system 2  

Poor imitation of Tehran (the capital city) and other 

large cities urban initiatives 
2  

Contradictory urban development policy to TOD  4 * 

Car-oriented nature of comprehensive planning system 1 * 

Shortfalls in national TOD guide 2  

Lack of inter-sector coordination in urban policymaking 1 * 

Priority given to (housing) construction than urban 

development 
2 * 

Undefined density policy and pessimism to high-density 2 * 

Source: researcher 

 

Similarly, considering the available literature, it can be summarised that a set of 

inconsistent policies still hinder the TOD national policy to be materialised. While 

“consistency” is regarded as one of the critical factors in implementing a successful TOD 

(Thomas & Bertolini, 2014). As such, the core policy of mixing around PT stations is rarely 

regarded in the plans. The reason is that various sectoral bodies have been responsible for 

making policies on a variety of urban planning issues —planning policies, housing, 

transportation, urban regeneration and new towns, urban design, etc.), but not essentially 

coordinated to the transportation ones, due to the lack of a coordinator entity at both the 

national and local level, a challenge related to the Process Development. Beyond this, almost 

all current policies directly designed for preparing urban plans (i.e., the guidelines) could not 

integrate land use and transportation planning as the core effort of TOD policy.  

As with the short-term policy adopted for developing public transportation in Iran, what 

followed in DCs has been development of BRTs with the hope of directing such cities into a 

trajectory of sustainable development. Together with Iran, pro-road policies and unsupportive 

national policies and propositions for public transit in the transport planning process were 

associated with barriers to the integrated transport and land use practices in a number of case 

studies (Section 3.3.1). In accordance with urban policy design in Iran, inconsistent density 

and zoning regulations including uniform codes were among the barriers in other DC cities. 
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However, the opportunity of setting TOD policy at national level makes Iran a different 

country among others. 

All in all, the content analysis of modern Iranian urban policies could confirm that except 

for little evidence of recent transit-based urban policies, urban development policies generally 

tend to facilitate car mobility, something that is contradictory to TOD principles, through 

encouraging sprawled developments (i.e., car-oriented new towns and far-reaching 

constructions) which lack in PT connections and placing priority on pedestrians. In the same 

vein, some transportation policies also facilitate car use (e.g., fuel subsidy, minimum parking, 

car purchase loans, etc.)  
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3.5.4 Process development 

The successful implementation of TOD widely relies on a well-defined process. It includes 

a set of policies formulated and practised under several systematic action plans which involve 

a variety of the role players at different levels. Although it was essential to more scrutinise 

the local activities —in addition to the national efforts— and conduct the interviews with the 

associated actors engaged in the local urban management affairs, the present study lack in 

doing so due to a dearth of local experiences, implemented cases, pertinent documents and 

qualified interviewees. As such, the person in-charge in Tehran Municipality, as the only 

municipality with a set of planned TOD efforts, was questioned in order to comprehend the 

real-world examples of the opportunities and challenges. 

 

- Governance  

As in elsewhere, one of the major challenges for implementing TODs in Iran is related to 

the governance aspects which prevent recent TOD policies to achieve their primary 

objectives [P7]. Participant 8 used a Persian proverb to elucidate the recent TOD efforts in 

Iran: “It looks exactly like sewing a suit [i.e., urban challenges] just using only a button [i.e., 

TOD idea]1”. Here, the interviewee clarified that various major problems at the background 

must be firstly addressed in order to have a prepared context required for TOD planning in 

Iranian cities. In his opinion, the current imperfect policies and practices are not sufficient. 

In this regard, two participants [P7, P10] directly referred to the lack of a supportive legal 

and policy structure required for TOD implementation in Iran. Additionally, there was a built 

consensus on the need for institutional reformulation in Iran according to four interviewees 

[P3, P7, P8 and P9] who criticised the fragmented institutionalisation. Nationally, while the 

opportunity of recent merger of two ministries resulted in a joint transportation and urban 

development entity (i.e., MRUD) with a large number of inter-departmental negotiations, but 

the new ministry excludes “urban” transportation affairs [P7, P9]. At the city level, generally 

the two separated departments of the municipalities (i.e., transportation as well as architecture 

and urban planning) and other affiliated professional organisations (e.g., bus, taxi, rail) are in 

charge of implementing both types of urban and transport plans [P7].  

Moreover, Participant 3 stated that the power of municipalities and city council (i.e., local 

bodies) for policymaking is limited, and their role for implementation and supervision of 

urban plans is unclear. This is due to the centralised nature of governance which hinders 

transfer of authority to the public and private bodies at the local tiers. Consequently, many 

urban plans, including strategies for the public transport development, mainly remain 

archived and unimplemented, according to two expert respondents [P3, P7]. However, urban 

plans in large cities (e.g., Tehran and Mashhad) are more likely to be realised, since they in 

part possess a systematic supervision, stronger financial power and real-estate market, and an 

independent urban management system than those in small ones [P3]. 

Some felt that there are other factors at play in plan materialisation. Participants 3, 5 and 6 

 
1 The most popular form is: “he is saying sew a suit using this button!” It casually refers to paying more 

attention to the side issues, regardless of the consideration of major aspects. 
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highlighted the effects of influential groups and individuals on the plans. They argued that the 

political bodies (e.g., military organs) exert influence upon the urban development in favour 

of the powerful groups. For example, they change the physical direction of city growth and 

urban boundary in order to include special land lots. One participant referred to the role of 

political parties in the local city council elections in the large Iranian cities along with relative 

nexuses in small cities by which public requests are not reflected [P6]. “I generally found that 

organisations are not the principal bodies for decision making in Iran, while individuals are. 

Considering a specialised like TOD, individuals from the same or close parties could be more 

supportive, even with no full comprehension of the subject”, the secretary of TOD committee 

[P5] said.  

An academic stated that the recent initiatives in Iran (e.g., pedestrianisation practices and 

National TOD Guideline) as a set of sudden, temporal decisions taken by the correspondent 

mayors, could lose their high priority due to the frequent managerial changes in Iran. Two 

other officials confirmed that TOD policy now is not on the agenda for the new minister and 

his administration [P6, P7].  

A broad agreement was reached on the constraints associated with the planning, technical 

and managerial capacities in terms of TOD policy making and plans [P1, P2, P4, P6 and P7]. 

Although there is a growing number of experts in transport and land-use integration, the 

narrow capacity of professional bodies (e.g., qualified consulting engineers) to provide TOD 

plans were felt by the participants. This also includes the experts needed for executing the 

plans at the municipalities. Participant 6 pointed out the existing historical need for urban 

professionals (i.e., planners and designers) which their role is mostly fulfilled by other 

specialists' role, mostly majored in the civil engineering. Besides lacking knowledge, 

Participants 1 and 9 raised the alarm on the dearth of educational programs on the integrated 

planning concept for the municipalities, professional bodies and even academic centres.  

The table below provides a list of all the major items cited by the interviewees. It shows 

that the interviewees were mostly concern about limited experts for future TOD plans, as it 

was cited for other DCs in the literature.   

 
Table 3.12 Major opportunities and challenges associated with TOD governance in Iran, their frequency of citation by the 

interviewees and their similarity to other DCs 

Item Frequency 
Similarity to 

other DCs 

Opportunities 

Amalgamation of the two ministries and the inter-

departmental negotiations 
4  

Existence of inter-sectoral bodies (e.g., HCUPA and 

HCUTC) 
2 * 

Growing number of experts in the integrated planning 4  

Growing number of urban officials interested in TOD, 

walkability, pedestrianisation, etc. 
2  

Challenges 

Fragmented (parallel) institutionalisation 4 * 

Centralised governance system and a little room for local 

initiatives 
1  

Political instability 3 * 

Lack of legal framework required for TOD 2 * 

Neighbourhood councils have no legal position 1  
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Item Frequency 
Similarity to 

other DCs 

The rights gained by previous plans can hinder future TOD 

urban developments 
1  

Dearth of educational programmes 1  

Influential groups and individuals 3  

Possibility of not implementing the plans 2  

Parallel bodies at power in urban management system 1 * 

Limited number of experts for planning and implementing 

TODs 
5 * 

Difficult land assembly process 1 * 

Source: researcher 

 

Similar to the results found above, the literature confirms that weak inter-body and inter-

sector coordination at both national and local scales annihilates the integrated transport and 

land use policy. Evidently, a set of fragmented bodies can be seen under a centralised 

governing system at both the national and local levels, as described above by the 

interviewees. As with Iran, in other DCs they (i.e., the fragmented administrations) have 

made the practice of integrated land use transport, difficult.  

One important challenge for TOD governance was unstable political wills. As such, recent 

policies and regulations for TOD are at risk of being ignored because of instable political 

atmosphere and routine political changes in Iran, more specifically at national level. 

Regardless of the exemplary cases of Curitiba and Bogotá that the political continuity had 

been the backbone of TOD-based successes, a condition similar to Iran could also be seen in 

other developing-country cities such as Bangkok (Wu & Pojani, 2016).  

 

- Financial mechanism 

Apart from imperfect governance structure, the lack of political will and financial barriers 

are among major factors staying in the way of the plans' implementation in Iran [P7]. Two 

participants [P1, P6] agreed on the problem of current financial system in funding future 

TOD proejcts. Generally, in Iran, the government does not fully invest in both the 

transportation and urban development [P1] sectors in the absence or low share of public 

investments (i.e., municipalities) and private investors [P3, P4]. Concerning the private 

sector, the participants confirmed that the reason for this is lack of a favourable context for 

the private investors [P1, P3 and P4]. In fact, together with no supportive legal and 

institutional framework [P3, P4], macro-economic conditions1 such as international sanctions, 

for example, have caused a considerable increase of inflation rate, which results in a high-risk 

environment with late funding return for private investors [P3]. However, the government has 

recently made attempts to increase the share of investments particularly in transportation 

infrastructures based on PPP [P1]. 

 
1 According to Iran's economic update (2019), Iran's economy is expected to reduce more by 8.7 with an 

estimated rate of 38 percent annual inflation percent in 2019/20 because of sanctions being imposed on the 

country in addition to banking sector restrictions (World Bank, 2019). Apart from oil sector decline, non-oil 

economic activities have negatively affected by international trade and capital flow restrictions (ibid). 
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Locally, municipalities have limited financial resources and depend on other funds (e.g., 

additional air right sale) called “unsustainable” revenues [P4, P6], which hardly can meet the 

ends such as their basic municipal costs e.g., personnel wages. Therefore, implementation of 

the urban plans as well as the equipment of public transport system would be a second 

priority. In this regard, very similar to other policies and plans, the national TOD guideline 

ignores establishing financial schemes for national and local bodies [P9].  

Meanwhile, the role of taxation in financing urban projects is unclear. Historically, the 

central government has been dependent upon the petroleum incomes for more than half a 

century, and therefore, the taxes do not play an important role in the government revenues 

[P3]. Also lack of a strong taxation system and capital flow monitoring in Iran [P7] has led to 

high annual tax frauds. At the city level, lack of a legal framework for development-based 

and tax-based land value capture instruments has deprived Iranian cities from such financial 

resources, while it is believed that capturing the value of urban constructions could have a 

high capability in investing TOD projects [P5]. 

Although most of studies in the literature seeks solutions to cover the expenses for 

developing multimodal PT infrastructure, operation and maintenance, TOD costs also include 

those needed for regenerating built-environment of the station areas (Design in “3Ds”) —for 

making them pedestrian-oriented. In Iran, both kinds of costs are covered by municipalities, 

supported by a cosiderable governmental finacial assistance, in the absense of private 

investors. The disucssion above confirmed that such finacial structure cannot contribute to 

materialise (successful) TODs, due to the mentioned constraints associated with the financial 

resources of the central government and municipalities.  

In addition, a TOD is not just about making PT infrastructure pedestrian-friendly design, 

but it is also about mixedness (Diversiy in “3Ds”) and high-rise development (Density in 

“3Ds”). On this basis, there are also another set of costs which require inverstments. Unlike 

the previous categoties, the role of private sector here is crucial. Afforadable housings, for 

instance, in Iran are invested by both the central government and private sector (residents and 

developers), but without municipal funds. The private sector also invests in high-rise 

constructinos. In fact, the opportunity is that private developers and investors are interested in 

constructing high-rise residential and non-residetial projects for making revenues, while weak 

real estate market (related to the Economy sub-theme),  difficult land aquirement (another 

Governance challenge), and unguaranteed investment return have been major barriers to this 

end.  

Globally, there is a concern over financial challenges to cover high costs of initial 

investments and increase of the feasibility of TOD projects, regardless of being classified as 

developed or developing country. As discussed earlier (Section 3.3), however, financial 

obstacles to TOD tend to hamper developing countries more than developed ones, due to 

limited financial resources and sustainable funding, weak local real estate markets, and 

dependence on government subsidies and foreign loans or increasing fares. The study of 

urban financial system (Section 3.4.5) could confirm that Iranian cities are widely encounter 

such financial challenges in accordance with the abovementioned factors cited by the 

interviewees. In addition, reviewing the literature revealed that tax mechanisms to cover TOD 

costs, such as Land Value Capture or Transit Joint Development (i.e., land purchasing 

priority for (transit) infrastructure construction companies), have been given few references 
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in DCs, as with the case of Iran. 

 

- Actors  

There was much more agreement on the lack of a common definition of TOD among the 

actors in Iran, although the national guideline has recently tried to provide it. It is believed 

that TOD is mostly misunderstood, owing to different theoretical and practical approaches 

adopted by various bodies in recent years [P10]. Participants 6, 7 and 9 claimed that it is 

regarded as a set of dense high-rise projects around mass rail-based public transit stations, 

regardless of regional considerations and urban design improvements. Participants 4 and 8 

exemplified this by referring to the specific case of Haghani1 metro station area, which has 

been presented as a TOD demonstration project by Tehran Municipality. The point is that the 

area is demarcated by urban highways, as one interviewee described it as “an isolated project, 

in which basic TOD tenets (e.g., pedestrian accessibility, intermodal connectivity and mixed 

uses) have rarely been addressed” [P8]. As such, participant 9 proposed that TOD definition, 

principles and implementation mechanisms need further elaboration, especially for non-

academic actors, since they seem to suffer from the limited knowledge on the subject [P1, P2 

and P4].  

 Participant 7 provided further elaboration on TOD comprehension among the various 

actors. She declared that the city officials seek to find financing resources by higher FAR and 

additional air right sales from a physical point of view and accused them of being just curious 

about revenues to meet basic municipal expenditures, without enough attention paid to the 

environmental appraisal, for example. On the other hand, regarding the transport planners, 

she confirmed that it is misunderstood that the efficiency of an urban transport system mostly 

lies in mass transit systems and subway infrastructures, and surprisingly, affordable choices 

like feeder conventional bus and NMT systems are typically given little weight. In contrast, 

the urban professionals (i.e., planners and designers) usually focus on the interaction between 

the built environment and pedestrian-social activities through place-making instrument and 

quality design initiatives [P7].   

As in elsewhere, this demonstrated that there is need for coordination between diverse 

tendencies among the involved actors in TOD planning in Iran. In this respect, the less 

evidence of inter-actor convergence and limited relationships were frequently criticised [P1, 

P7, P9 and P10]. For instance, there is still no built consensus on the integration of urban rail 

station with the city among the transportation officials [P1]. This arises from lack of legal 

frameworks for inter-body connection and no initial mutual interests among the actors in Iran 

[P10]. Accordingly, the number of inter-organisational discourses including the inter-expert 

knowledge sharing and common committees and commissions is limited [P5]. A transport 

planner [P1] claimed that the limited experience of collaborative works in Iran is behind this. 

However, the recently-established TOD committee in MRUD has the opportunity of bringing 

various actors together, if well implemented. In addition, although the national guideline 

 
1 The area includes a set of cultural uses (e.g., museum and library, exhibitions), and park and garden. The 

station environment regards for pedestrian movement sine car circulation is controlled there. However, there is 

not dwelled population. 
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made an effort to highlight the role of possible actors to be involved in TOD, the role of some 

stakeholders remained unknown [P3, P6], such as academics, legislative bodies (e.g., the 

national parliament), developers and investors, Media, local entities (municipalities and local 

councils). 

Overall, a comparison of the interviewees’ responses with the literature reveals that the 

main challenges are associated with this fact that each stakeholder group has probably 

exerted its own particular impression on TOD definition and domain. Whereas, the 

materialisation of a successful TOD initially hinges on a common definition among the 

involved actors (Feldman et al., 2012). According to Participant 7, it can be arguably stated 

that the TOD professionals mostly focus on the technical aspects and “quality” urban 

planning and design, but there is a diverging difference between the urban planners and 

transport planners: the quality of “place” versus “node”, respectively1 (Figure 3.20). This 

could be also seen in other DCs where transport and urban development institutions normally 

pursue only their own objectives and focus of interest, and consequently, divergent 

disciplinary discourse between land use and transport planners tends to be the rule. 

 

 
Figure 3.20 Diverging intentions for developing TODs among Iranian actors, source: researcher 

 

In fact, such a sectoral view and lack of a common language among the actors in Iran not 

only stems from their background seeking personal profits and organisational policy, but also 

does relate with “governance” challenges: the dearth of educational programs for a variety of 

actors, for instance. Such programs can also be useful in achieving a higher technical and 

organisational capacity -another governance item- to implement TOD-related policies at the 

local level. Except for the limited experience of Tehran municipality (i.e., joint development 

around Tehran's metro stations), other municipalities are reportedly less familiar with the 

globally-practiced governance, financial and legal instruments. As such, reviewing TOD 

experiences of other DCs showed that the lack of education schemes to raise public 

 
1 Attending a workshop in the railway faculty of Iran University of Science and Technology (Tehran, June 

2019), the researcher could also have impression that transport planners, to a large extent, regard TODs as a 

network of rapid (rail) mass transit connected to the other modes (e.g., cycling) for a higher and rapid 

passengers transfer (high ridership). 
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knowledge of TOD and the advantages of public transport is still a key impeding factor in 

DCs. The table below shows a list of major opportunities and challenges related to the 

financial mechanism and actor mentioned above. As with the previous categories, it displays 

that most of the items are common with DCs.  

 
Table 3.13 Major opportunities and challenges associated with TOD financial mechanism and actor in Iran, their frequency 

of citation by the interviewees and their similarity to other DCs 

Item Frequency 
Similarity to 

other DCs 

O
p

p
o

rt
u

n
it

ie
s 

Actor 

Common TOD definition by the national TOD guideline 1  

An opportunity of bringing various TOD actors together, 

provided by the national TOD efforts 
1  

C
h
al

le
n
g
es

 

Financial 

mechanism 

Lack of financial mechanism in the national guideline 1  

Impacts of macro-economic problems on urban projects 3 * 

Weak financial resources of municipalities 1 * 

Corruption and rent-seeking 1 * 

Weak role of private sector in investing transport and 

urban projects 
2  

Unfavourable environment to absorb more home and 

foreign investors 
3  

Risky environment to investment return  1  

Weak taxation mechanism and lack of modern tax-based 

instruments 
2 * 

Actor 

Lack of government will to invest in high-cost PT 1  

Limited experience of collaborative works in Iran 1 * 

Diverging intentions among TOD actors and limited 

relationship 
4 * 

Dearth of widely-accepted common definition of TOD 9  

Actors’ limited knowledge of TOD 3  

Dearth of shared knowledge among organisations and 

experts 
1 * 

Undefined role of some key actors in the national TOD 

guideline 
2  

Source: researcher 

 

In total, there is a flawed process for TOD in Iran —in order to translate sustainable 

planning approaches (e.g., TOD), (re)frame policies and implement future TOD projects. The 

reason is that the translation of such a policy is, to a large extent, hindered by the limited 

knowledge of the subject and low planning and technical capacity. In this sense, various 

actors offer a different set of definitions, putting stress on, for example, transport or land use 

aspects with unaligned interests. The governance of such projects also is confronted with a 

centralised governance system which lacks in a realised local public engagement coupled 

with a scattered management structure and parallel institutions. The financing barriers 

imposed by (macro) economic conditions have led to an unfavourable context for investing 

urban projects. Together with this, unstable local funding resources makes an ambiguous 

vision for investing future TODs in Iran. As a result, the plans are rarely materialised and 

low-quality urban spaces are major products. Under such circumstances, the current 

processing might not sufficiently be appropriate for successful TOD implementation.   
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3.5.5 Sustainable development 

As discussed in Section 3.2, the present study lack in finding a sufficient number of 

qualified participants when sampling interviewees. More specifically, the absence of urban 

professional with expertise in the fields of urban economic, urban sociology and 

environment, and other related majors have led to some deficiencies in associated discussion 

and left the comprehension of TOD prerequisites incomplete. However, the engaged 

interviewees stated some comments on such issues (i.e., social aspects) which are as follows. 

 

- Society (community development) 

There were diverging views when interviewees were asked to outline the prospective 

people's reaction to TOD practice. Some participants agreed that the public would probably 

welcome TOD strategies, provided that such preconditions as quality public transit services 

and accessible walking and cycling contexts facilitate urban movement, and safe and 

attractive street life [P2, P4, P5, P7 and P10]. Participant 5 justified that today Iranian 

citizens, especially in the metropolitan cities, are considerably concerned about traffic-caused 

urban challenges and seek the solutions. He referred to a survey (2017) recently conducted by 

Tehran municipality by which two challenges of air pollution as well as traffic congestion 

were rated as the most vexing challenges for Tehran. On the contrary, three interviewees 

desperately cited that people will stay against some strategies [P3, P6 and P8] due to lack of 

the physical context required for replacing car-based movement with public and non-

motorised infrastructures [P8]. Hostile urban environments discourage people to live in 

subway environment in Tehran, for instance [P9]. Furthermore, households' income in Iran is 

considerably tied to cars [P3]. For instance, there are many informal drivers —in addition to 

registered taxi and mini-bus drivers— in Iran making income by transferring passengers and 

cargo using their private cars. Participant 6 referred to the project of dedicated bus lanes 

development in Tehran (Vali-Asr Street) which was impeded by the side local businesses at 

the street. In addition to the inappropriate physical design and economic causes, four 

participants [P1, P3, P7 and P9] saw cultural barriers as stumbling blocks to TOD. It was 

agreed that Iranian citizens have become increasingly dependent on cars due to the cultural 

reasons. Participant 9 noted that a person with a car is regarded to be at in the upper social 

class, so most people seek ways to purchase or promote their private cars. This is apart from 

the cultural impediments to active transport means especially cycling, as people showed that 

they are less eager to bike or walk [P9]. Of socio-cultural barriers, it is worth to note that the 

limited knowledge on the subject, specifically about the importance of public transit and 

active transport, is at the root of divergent preferences, inconsistent behaviour and no public 

support [P1, P2, P3 and P10]. Participant 3 denounced the poor performance of the 

government, urban professionals, Medias, NGOs, and local entities in terms of public 

awareness and knowledge sharing.  

Seven participants [P1, P2, P3, P5, P6, P9 and P10] unanimously reported the weak public 

engagement in Iran. Participants 5 and 6 posited that the current activities in Iran to involve 

social views on collaborative decision making tend to be sketchy, so that there is less 

opportunity for people to have their voices heard. “During the preparation of urban plans, for 
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example, people’s engagement is typically limited to few questions at the first stages while 

their active participation over planning and implementation stages are completely ignored”, 

Participant 6 added. He also exemplified the reality of Public Participation in Iran: 

 

"In Iran, participation is like a car moving with a driver as well as four passengers. 

Expressing objection from passengers to bad driving, the driver ignores them and justifies 

that their voice is just distracting him. Once fell into the pits, he would ask for passengers’ 

participation!" 

 

Not surprisingly, it has roots at centralised system of governance in Iran, which entails 

diverse domains including urban policy and planning and urban management [P3, P9]. 

Excluding the public from urban plans has led to more resistance against the implementation, 

again leading to impede the process in favour of their individual profits [P3].  

Table 3.14 lists all items stated above. They all can be classified into social acceptance, 

cultural barriers, public engagement and public awareness.  
 

Table 3.14 Major opportunities and challenges associated with TOD social (community) aspects in Iran, their frequency of 

citation by the interviewees and their similarity to other DCs 

Item Frequency 
Similarity to 

other DCs 

Opportunities 
People concern about traffic-caused urban challenges 1 * 

The public would probably welcome TOD strategies 5  

Challenges 

People will stay against some TOD strategies 3  

Cultural barriers as stumbling blocks to TOD 4 * 

Limited knowledge on the subject and divergent preferences, 

inconsistent behaviour and no public support 
4 * 

Poor performance of various bodies, in terms of public 

awareness and knowledge sharing 
1 * 

Weak public engagement in Iran 7 * 

Poor teamwork culture in Iran 2  

Source: researcher 

 

Reviewing the literature on both the context of Iran and other DCs confirmed that, 

generally, there is a public desire for car that tends to be in contrast to TOD core movement 

ideas. Culturally, public mind-set is pro-car. The priority is placed on car ownership for 

Iranian families because it represents making progress in reaching an upper social class and 

promotes comfortability, reliability, etc., something similar to other DCs. This is set aside 

from cultural impediments to active transports, especially cycling. In addition, the existing 

body of literature on the citizens living in DCs revealed that they rely more on minibus-taxis 

and then on private vehicles than on public transport. Consequently, people still ask for more 

lanes and parking places which would not contribute to TOD-ness. 

In line with the interviews, the literature confirmed that peoples’ limited knowledge on the 

subject might be both the cause and effect of weak social participation in Iran, as with other 

DCs, which results in much social ignorance. It could also be related to the shattered structure 

of urban neighbourhoods and weakened local relationships after the World War II, through 

which Iranian citizens lost the opportunities to involve in urban development plans and 
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schemes (Barati, 2006). In addition, as discussed earlier in Section 3.4.4 and 3.4.5, the top-

down process of planning mechanism impedes public participation in both the preparation 

and implementation stages (Farhoodi, et al., 2009). In fact, due to the lack of reciprocal 

trustworthiness between the public bodies and citizens because of non-transparent 

mechanisms, the preparation of urban plans is hidden with no people awareness. As a result, 

they encounter a set of barriers once the plans implemented and consequently, they usually 

ask for making some changes in the plans (e.g., land use and FAR). At the implementation 

stage, this oftentimes cause a public resistance, such as the abovementioned example stated 

by Participant 6. 

Even though not discussed when interviewing Iranian specialists, inclusiveness and 

fairness have been the challenging questions for the developing world, which have 

implication for Iran too. As discussed for DCs, in principle, transportation investment favours 

the mobility interests of the upper and middle-classes, without compensatory programs for 

the less privileged social groups, lead to the displacement of lower income groups; a poor 

understanding of their needs; scarce involvement in the projects and little investment in their 

favours. These social barriers also delay the attainment of TOD goals, unless, as with the best 

practices (i.e., Curitiba and Bogotá), a variety of socio-cultural initiatives such as educational 

programs, campaigns, etc. are adopted to address the inclusiveness, equity and public 

satisfaction.  

Another unexplored topic in the interviews was the capability of TOD in developing the 

local economy and employment with regard to the status quo of Iranian urban settings. Since 

the country has been confronted with poverty, high unemployment rate, vast immigration to 

large cities and economic hubs, etc., a successful TOD can empower the poor, regenerate 

local, neighbourhood economic prosperity, resulting in the growth of community income and 

property value —more specifically in the informal settlements and deteriorated urban areas— 

and on the other hand, frustrate the effect of Modernist, large-scale employments, building 

upon the concentrated, car-based employment centres.  

Finally, and most of all, it can be concluded that TOD would be to a large extent helpful in 

curbing environmental challenges in the context of Iranian cities. As discussed earlier 

(Section 3.4.2), not only traffic-caused impacts such as pollutions, fatalities, and many 

diseases, but also other environmental issues e.g., water crisis, dust storms, drought, 

deforestation, and water bodies dryness threaten Iranian urban settlements. Along with some 

policies and practices conducted on other sectors and polluting human activities, updating 

transportation and urban development policies, including TOD development, can play a role, 

even limited, and bring many opportunities to the sustainability of urban settings. In this 

respect, TODs not only can cease the increasing growth of car use and ownership in Iran 

which is on rising, as the main contributor to urban pollutions, but also will encourage more 

green spaces, and preserve the natural environment.  
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3.5.6 Synthesis: vicious and virtuous cycles of TOD planning in Iran 

According to the updated model for Iran (Figure 3.21), it can be summarised that a top-

down, weak translation of policies and global approaches, as well as the bottom-up 

incrementally preferred cars and car-based lifestyle have led to a set of contradictory car-

oriented policies and regulations for transportation and urban planning. Developing process 

for TOD-based policymaking, legislation, financing, implementation, and maintenance of 

TOD projects are also precluded by several factors, including a centralised governance 

system. This system does not reflect the public interests and is characterised by a dearth of 

technical and planning capacity of urban management, scattered management structure and 

parallel institutions, unattractive environment for private investors and so forth. 

Consequently, unsustainable urban places have been and still would be the major product of 

Modernist urban planning style in Iran, which are generally car-oriented in nature. Such 

unsustainable urban environments clearly result in excluding diverse social groups and social 

resistance against such approaches. Evidence shows that the environmental challenges (e.g., 

air and noise pollutions) tend to be other by-products of car-oriented urban places in Iranian 

cities as in elsewhere. Therefore, TOD planning and implementation in Iran faces a vicious 

cycle of barriers wherein several serious strategic actions should be taken into account, 

ranging from the planning policy reformulation, (re)institutionalisation to the (re)design 

practice.  

 

 
Figure 3.21 Vicious cycle of TOD planning in Iran, source: researcher 
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On the other hand, a virtuous cycle can be also found about TOD planning in Iran, including 

few opportunities for TOD development (Figure 3.22). However, most of them have not been 

still materialised totally so that they are mostly recent.    

 

 
Figure 3.22 Virtuous cycle of TOD planning in Iran, source: researcher 

 

According to the figure above, the emergence of some concerns about traffic-caused 

challenges among politicians as well as public bodies followed by some proactive reactions 

in recent years has been a driving force to (re)design a set of urban policies for making 

changes in urban development norms. The national TOD guide has been a prominent 

example in this respect. On this basis, some national and local efforts have been made to 

identify proper implementation mechanisms and update the process for TOD development, in 

order to realise this policy. Also, there has been some potentials to update the former policies 

in this way. Urban street design guide, for instance, was adapted with regard to the new 

agenda. According to the supportive (i.e., pedestrian-friendly) physical design background of 

Iranian urban areas (e.g., mixedness and compactness), the aim is to re-generate pedestrian-

oriented public places (based on TOD principles), promote quality of life, and provide the 

required context for making sustainable communities in Iranian urban settings.  
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3.6  Conclusion 

In the present study, the model of TOD planning resulted from the previous study was 

tested for the case of Iran and the attempt was made to compare the situation in this country 

with that in other developing countries. What was learnt from this study is that, as expected, 

TOD planning in Iran and its counterparts across the world almost face a large set of 

challenges. At the same time, most opportunities could be seen in the study of urban places 

too — in “3Ds”, since it is generally believed that sprawling single-use urban designs and 

car-dependent travel behaviour are not yet dominant in many developing cities. Also, human-

scale development equipped with a dense mixed-use of urban environment that is common in 

the Middle-eastern and African cities, could be supportive for TOD policies. Despite some 

criticisms, other opportunities mostly have to do with national TOD policy since it tends to be 

a step closer to the approach of transport-land use integration.  

The inter-case comparison displayed that to what extent the conditions for TOD 

newcomers are aligned with each other in this trajectory. Compared to the general status quo 

of developing world, Iran is not an exception and TOD planning and implementation in this 

country encounters many barriers. There is an opportunity to learn from each other within 

DCs, based on such common challenges, paving the way for transferring the policies, 

planning instruments and finding the implementation solutions. In general terms, this pattern 

illustrated what such newcomers as Iran face when they plan for TOD and provided a 

common framework to future customised analysis of the individual challenges and planning 

prerequisites. Taken together, these findings indicated the possibility that the model can have 

a justifiable role in revealing and connecting a variety of TOD policy and planning 

opportunities and challenges in each context elsewhere. This model could also provide a basis 

for performing analyses at the regional and city levels. Unlike Iran —where a top-down 

governing system just allows the centralised, upper-scale (national) initiatives, the 

decentralised nature of policymaking in other countries assumes a larger role for the local 

efforts.  

However, the generalisability of these results is subject to certain limitations since the 

other actors’ points of view (e.g., developers, traffic police, aid organisations and NGOs) 

were missed due to lack of “qualified” participants during the sampling process. More 

importantly, public perspectives and desires were not reflected in terms of TOD proposals, 

where the Iranian actors’ impression was analysed (Figure 3.20). Therefore, there is need for 

further work to engage the public viewpoints especially those that can be directly felt within 

the realm of place development, as detailed later in the thesis’ final section (Section 5.2).   

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

“Streets should be for staying in, and not just for moving 
through, the way they are today” 

 
 Alexander (1977) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo by author 

Calle de Bravo Murillo, Madrid 

13 October, 2020 

 

People in, cars out! 

Closing streets on cars under the pandemic has made room for various street users and 

citizens. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Study C: Urban Design 
Scrutinising the characteristics and qualities of transit-

oriented urban design in Iran 

 

This study addresses the last research question: To what extent is the 

current design of Iranian cities conducive to welcoming TOD core 

proposals?  By this, the study aims to determine the role of cities' 

design on TOD, regardless of policy and planning environments. 

First, the theoretical background of transit oriented urban design is 

discussed, and then the method is introduced. Other sections focus on 

two cases in Iran to examine the issue. Finally, the results are 

presented to discover design prerequisites in line with the preceding 

studies' findings.  
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4.1 Introduction 

Ideally, TOD practice would offer different citizens a set of inter-connected quality places 

to live, work and do most of our everyday activities, in such a way they do not have to 

depend on cars. TOD-centred policy and planning approaches should be complemented by 

design initiatives to make public places attractive, meeting the needs of most users. In this 

sense, besides policy and planning status quo in Iran, this researcher, as an urban planner and 

designer himself, perceived the need of the design realities of Iranian cities to be considered 

as well. Then, study “C” will base its main objective on understanding design prerequisites 

for TOD based on the pattern of urban form in Iran, in response to the fourth research 

question (RQ4). Accordingly, what are Iranian urban design facts in terms of urban 

environment quality for accessing transit stations? Which design dimensions/qualities in 

Iranian cities could mostly hinder or spur TOD goals? Which kind(s) of existing Iranian 

urban fabrics do morphologically better support TOD design? What is the (are) difference(s) 

between the neighbourhood and the streetscape characteristics to design TODs? They are 

other sub-questions that are needed to be covered in this study.  

Actually, it is supposed that there is still no TOD-based development around transit 

stations in Iranian cities, and as with the previous study, the aim is to generate hypothesis on 

TOD-ness of the form and design of current cities within an exploratory framework. The 

literature on walkability of various urban forms has been already developed (Section 3.4.3). 

In addition to this, the interviewees (Study B) put stress on the potential of traditional urban 

form in supporting pedestrian movements in Iran. On this basis, this generates this hypothesis 

that the station areas in the historic fabrics can better provide transit-oriented and pedestrian-

oriented environments than those in the modern ones. According to the theoretical discussion 

(see the next section), walkability will be the major concern of TOD design so that providing 

an attractive environment for transit users means exactly encouraging ones for pedestrians as 

well. And, understanding pedestrian opportunities to move tends to be a key factor in TOD 

design evaluation (Schlossberg & Brown, 2004). However, there are some differences 

between Walkability and TOD design, what are them? 

Still, design prerequisites for TOD are meant to recognise such preconditions for walking 

in Iranian transportation environment, which is measured through effective urban design 

features on walking within station areas. Although some of them were partly discussed in 

Study B, they did not represent Iranian urban design characteristics due to lack of the 

empirical studies. To do so, the present study benefits from a qualitative approach including a 

number of indicators tested out in previous empirical research. The aim is to assess the degree 

of suitability of typical current Iranian urban environment to adopt TOD proposals including 

sustainable mobility modes. As detailed later in Section 4.3, the figure below shows the 

research design and methods applied in this study in a linear process (major steps in 

highlights); TOD design dimensions are derived from the literature, as it is usual in academic 

research. Case study areas are then selected among Iranian cities, various urban fabrics and 

streets to conduct an empirical research. A range of data collection and analysis methods 

helps in drawing urban design prerequisites for TOD planning in Iranian cities. 
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Figure 4.1 Research design process, and data and methods, source: researcher 

 

Besides the introduction, Study C is organised in five sections. In Section 2, the literature 

is theoretically reviewed on the background and trends of urban design concept, more 

specifically in relation to the position of urban design in transit-oriented urbanism. The 

dimensions required for TOD design study are also derived here. Section 3 describes the 

methods applied to consider the dimensions in Iranian cases and criteria for case selection. 

The main attributes of site-cases are more introduced in Section 4. Section 5 results in 

projecting the situation of each TOD design dimension based on urban form and street 

typology, so as to determine design prerequisites in Iran TOD. Lastly, a summary of results is 

concluded in the final section. 
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4.2 Literature review and theoretical basis 

4.2.1 Urban design and movement  

First thing to recall in order to re-develop cities for TOD and pedestrians is that, unlike 

other forms of mobility such as cars or bikes, walking seems to need not only a dedicated 

infrastructure but also a specific urban environment (Pozueta et al., 2009). In other words, to 

avoid car-dependant design, the liveable city should not only take into account pedestrian 

street design or zebra crossings, but also should care about 3D variables, considering the 

effects of surrounding buildings and their uses.  

Urban design generally concerns shaping urban spaces as means to make places for people 

and focuses on social interaction and communication in the public realm (Carmona et al., 

2010). On this basis, a key aspect of urban design is to make connections between places and 

the surroundings, as well as between people and places through addressing people needs to 

access jobs and key urban services (Llewelyn-Davies, 2000, p. 13). Of various overlapping 

and interrelated urban design dimensions (morphological, perceptual, visual, perceptual, 

social, etc.), the street network of “urban form” can directly address such connections, since it 

shapes the movement structure of places by which people easily make their walking and 

cycling journeys or take bus, as easy as car travels. This structure of connections determining 

movement in the city is what Hillier (1996) calls “Configuration” and, as he argues, 

influences all movement related activities in cities, from the location of some land uses 

depending on movement (e.g., shops), to the possibility of social encounters. 
The study of urban form and space configuration and their changes over time —urban 

morphology— reveals that the differences in several physical elements such as building 

structure, block and plot pattern, street pattern and land use can establish distinct urban 

environments, referred to “urban fabric”. Each urban fabric or tissue, as a dynamic system, 

might be the result of transformation of the urban form during decades of urban development. 

Carmona et al. (2010) distinguish two main morphological transformations in the structure of 

public space network over the second half of the twentieth century, as follows: 

 

- Building structure/ block pattern  

The first transformation is from buildings embedded in urban block as definer of public 

space network to buildings as freestanding objects in urban space. While the former —as 

traditional system of urban space— has made an integrated network by demarcating the 

space, Modernist design system of space regard for object-buildings standing in the formless 

space. This transformation generally implies a dual typo-morphology in terms of urban 

blocks: traditional system of block is characterised with perimeter developments and 

outward-facing buildings onto streets and activities. On the basis of pedestrian circulation, 

small size of blocks with small plot subdivisions makes a dense, fine-grained texture. These 

all provide continuous walls along streets as façades with identity and character. As such, this 

block form along with building structure places priority on the social performance of “front 

and back” such that front of building onto public space and activities and back for private 

ones complement each other.  
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By contrast, Modernist public space including buildings as freestanding objects disregards 

the structure of urban fabric. The physical separation of buildings has been general approach 

in this form of development. Apart from aesthetical aspects and healthier living conditions, 

an intention to this was providing the context for free flow of cars in direct relation to the 

buildings. As such, unrelated, large scale buildings were demarcated by (high-speed) main 

roads and parking lots. The result are larger superblocks than traditional urban blocks, 

segregated enclaves, and sometimes, inward-focused development complexes with an 

exclusive road connection and parking. Space here is “lost” between buildings, left over after 

planning. Unlike traditional urban space, front and back system is ignored, since building 

backs and sides are also oriented onto public space. 

 

- Street pattern 

Second, there is a change from the network of small scale, interconnected streets to 

discontinuous, hierarchical road layouts surrounding superblocks and introverted enclaves. 

Street pattern is defined by a distinction in the form of street grid: deformed and regular 

grids. In general terms, pre-industrial cities are characterised with the irregularity of street 

grids shaped naturally or, at least, in a natural appearance. Such a type of grid reflects the 

needs of pedestrians and natural imperatives (e.g., topography). Planned or partly-planed 

grids are typically known for a regular or semi-regular pattern. From Roman new towns in 

Europe to contemporary American cities and to now the regular and orthogonal grided street 

have been used. Regular street patterns are in the form of, mostly, rectilinear and curvilinear 

griding. In fact, criticised for provoking a sense of monotony, regular patterns were followed 

by a curvilinear street form which could bring views and visual interest to neighbourhoods 

and discourage non-resident from entering.  

After the Buchanan’s 1963 report, Traffic in Towns, a key attribute of Modernist urban 

spaces is giving weight to easy, quick vehicular traffic. By time, this could evolve the 

relationship between different modes of travel and its spatial reflections on public space 

network. The physical separation especially between pedestrian and car —carriageway and 

footway— was on the agenda, finally resulted in a shift towards radical hierarchy of road 

system. Accordingly, the traffic flow is freely distributed and reached at local (residential) 

access routes to serve houses. Major roads surround urban cells (superblocks with coarse 

grain) to carry through traffic allowing local traffic within these cells. To address higher 

traffic flow in such a system, apart from establishing arterial routes and urban highways, 

access and connection to major roads is kept limited. This priority for cars includes other 

strategies such as one-way routing, wating prohibition and road widening. In addition, 

pedestrian crossing is controlled by barriers and railings, directing them into subway and 

bridges. For this purpose, active building frontage and activities are further regarded as 

distractions for fast car movement and thus they are excluded from urban roads. The result 

are what Jacobs (1961) calls the “erosion of cities by automobiles” (p.349), an anonymous 

movement space and negative living urban environments through inactive frontages and 

introverted buildings along roads in most suburban and contemporary urban developments. 

Reaching residential development, this system proposes a tree-like street pattern which 

include a group of dwellings along cul-de-sacs to prevent through-traffic. Grid layouts 
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become tributary, tree-like street pattern concentrated on a single local distributor road which 

segregates urban areas into isolated enclaves. As a consequence, this has challenged the 

trade-off between the movement and social performances of public space network: movement 

space and social space. Public spaces dominated by cars ignore social aspects in favour of 

vehicular movement and any opportunities for social interaction tend to be materialised only 

once the cars have been parked. In fact, as of the development of new models of fast, land-

based travel modes, public realm has been increasingly separated into vehicular movement 

and pedestrian space. It is agreed that movement space for pedestrians also provides space for 

social, cultural and economic relationships, while those dedicated to cars frustrate such 

capabilities.  

Reacting to Modernist system of space design and road hierarchy impacts, several 

movements in late 20th century —such as New Urbanism (including TOD-ness) in the U.S.— 

have placed their priority on returning to connected street network, urban block and social 

potential of streets spaces. The next section describes this shift and the origin of transit-

oriented design in the urban design literature, how TOD design appears, what does it mean in 

terms of a new urban design and how it relates to the different transportation modes.  

 

4.2.2 TOD design principles 

Against dominant modernist-powered pattern of forming urban areas championed by 

Howard's Garden City and the Charter of Athens in the 20th century, there is an evolving 

direction towards a new urban design model as of 1980s. Searching for self-reliant, 

participative, inclusive, and meaningful urban life, Jacobs & Appleyard’s (1987) “urban 

design manifesto” stresses liveable neighbourhoods, density and intensity, integration of 

activities, defined public spaces, and human scale as essential physical characteristics of 

urban environments. One of the founders of “New Urbanism”, Peter Calthorpe accordingly 

referred to three principles of “human scale”, “diversity”, and “conservation” as a foundation 

for new ethos of community design against to the industrial qualities of mass production, 

standardisation, and specialisation attributes of old-fashioned modernist design guides 

(Calthorpe, 2011). In recent three decades, such tenets could be realised theoretically and 

practically by New Urbanism, Neo-Traditional Neighbourhood and Transit-Oriented 

Development design principles, such as walkability, connectivity, diversity, green 

transportation, increased density, etc. And, here is where transit-oriented design pattern, 

primarily as derivative of new urbanism, become one of the main products of new design 

guide in 21st century having much in common with sustainable urban agendas to develop the 

community1, as already discussed in the first study (Section 2.3.4).  

Although preliminary TOD literature considered design strategies for public spaces around 

stations (e.g., Calthorpe, 1993; Bernick & Cervero, 1997; Dunphy et al., 2003), most studies 

 
1 However, several criticisms arise from the success and effectiveness of such models in shaping urban 

neighbourhoods. New Urbanism is highly prescriptive about physical and spatial form, paying less attention to 

local coordinates (Carmona et al., 2010). Whilst New Urbanism paradigm highlights the potential contribution 

of physical design to enhance social integration and sense of community, the question of its validity remains 

unanswered (Jamme et al., 2019). Even, it is argued that new urbanism was designed to sell housing estates, 

rather than to foster community development (Connolly, 2020). 
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have mainly stressed planning and policy facets of TOD including policymaking and 

implementation, institutionalisation, transport services quality and technical sides, and 

financial mechanisms. As such, limited attention can be seen on detailed, site-level urban 

design issues (Jacobson & Forsyth, 2008). The key works on TOD design of transportation 

environment aim to draw an ideal model based on the American preferences since they have 

been generally presented in the U.S in accordance with design features of neo-traditional and 

New Urbanism movements (as described above) as TOD is regarded as the application of 

neo-traditionalism to transportation environments (TCRP, 2002). Thus, the relation of city 

and transportation design is at the core of TOD. 

Peter Calthorpe primarily modelled the TOD design prototype in his book, The Next 

American Metropolis, including a set of design concept, diagram and guiding principles for 

public spaces and civic buildings, street design, pedestrian and bicycle transport, transit 

system, etc. Based on Calthorpe's design proposals, next efforts were made in the form of 

some reports and design guidelines released by such leading organisations as American 

Planning Association (APA), Urban Land Institute (ULI) and Transit Cooperative Research 

Program (TCRP). Therefore, among TOD promoting agents, it is also found a combination of 

urban and transport planning actors. 

Reviewing TOD guidelines from the outset provides a revealing panorama of the principal 

design criterion. Ewing (1996) introduced 23 pedestrian- and transit-friendly design features 

sorted into a three-class of essential, highly desirable and additional features based on the 

classic urban design literature and the best transit-oriented design manuals. Medium-to-high 

densities, mixed land uses, safe crossing, accessible park and public spaces, and grid-like 

street network were several features, to name a few. TCRP's report of 1997 also had some 

notes on reciprocal opportunities of place-making approach to liveability and transit with 

offered design-oriented strategies. Number 52 of this report (2002) directly went through the 

design consideration of TOD projects suggesting a triad of density, land-use compositions 

and mixes, and quality of public environments as TOD design characteristics at the station 

level. Furthermore, to provide a checklist for the development of public transit-oriented 

pedestrian-scale communities generating sufficient numbers of riders and enhancing the 

community, Dunphy et al. (2003) appreciated ten principles for development around transit in 

American cities inspiring for TOD design. In short, such developments need a shared vision; 

a partnership of actors is required where the focus is place-making, not construction; an 

integrated mixture of activities encourage a vibrant assortment of people with a different mix 

of incomes. Another ULI's guideline shed further light upon pedestrian- and transit-oriented 

design qualities sorting them out in eight effective streetscape qualities on walking behaviour 

in connection to transit (Ewing & Bartholomew, 2013)1. 

It is important to have a look at how the need to enhance a different transportation model 

 
1 Following such key works, there are many other Australian (e.g., Queensland), Canadian (e.g., Ontario and 

Edmonton), and South American cities (e.g., Mexico), besides American pioneers, which based themselves on 

TOD proposals through releasing transit-based urban design guidelines and reports (see Ontario Ministry of 

Transportation, 2012; California Department of Transportation, 2005; Capital Metropolitan Transportation 

Authority, 2016; ctsEMBARQ Mexico, 2014; City of Edmonton, 2012; The State of Queensland, 2010). 
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affect TOD design. On an American basis, Jacobson & Forsyth (2008) offered a systematic 

list of evaluative principles for the TOD design of seven transportation environments using 

triangulated six varied assessment methods. They resulted from a number of exemplary 

reports considering urban design sides of transportation (Forsyth et al., 2008).  In the end, 

they provided twelve principles of good TOD design under “processes”, “places” and 

“facilities” themes as follows: 

 

• Appreciate that planning and developing great places takes time 

• Engage the public and experts as collaborators and work with activist energy  

• Program spaces for use  

• Invest in maintaining spaces 

• Design at a human scale 

• Provide public spaces that accommodate a variety of uses and users 

• Use design and programming strategies to increase safety 

• Allow for variety and complexity 

• Create connections between spaces 

• Design sidewalks & crosswalks for appropriate pedestrian use 

• Integrate transit and transit facilities into the urban pattern 

• Don’t forget (but don’t overemphasise) car movement and parking 

 

This became inspiring for subsequent studies on TOD design elsewhere in recent years1. 

Adopting this set of dimensions, Pojani & Stead (2015) for example, updated relevant 

recommended guidelines/approaches reinforced by other design-centred TOD studies, with a 

very complete summary of measures to push alternatives transport modes (Table 4.1).  

 
1 However, the problem with this framework lies on that it still lacks in operationalisation. Further, there is a set 

of overlapping dimensions (e.g., “connection” and “facilities”). 
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Table 4.1 Key Urban Design Topics, Dimensions, and Guidelines for TOD 

Dimension Recommended Guideline or Approach (Facilities/Logistics) 

Pedestrian/cyclist 

orientation 

• Apply traffic-calming devices such as signal timing, speed bumps/tables, medians, 

undulating roads (chicanes), small curb radii, lower speeds, and narrow roadways. 

Provide buffers that separate moving traffic from pedestrians (i.e.,, through landscaping 

elements such as trees, flower boxes, or grass strips, or special features such as different 

materials or curb bulb-outs). 

• Provide a continuous network of sidewalks. 

• Set maximum and minimum sidewalk widths (for sidewalks to accommodate pedestrian 

traffic but not appear empty); a recommended range is 1.5–7 m. 

• Provide bike stations at major stops. 

• Provide secure bike parking at more minor stops. 

• Allow two- or four-lane streets maximum (with rare exceptions) 

Transit in the 

urban pattern 

• Locate transit stops in the centre of the community rather than the periphery. 

• Ensure high-quality design of the main transit stop. 

• Provide attractive, comfortable, informative, and sheltered transit stops. 

• For underground stations: open up stairs and escalator area for easy and pleasant access. 

• Ensure modal integration, i.e.,, connections between buses and trains. 

Car 

movement and 

parking 

• Eliminate minimum parking requirements and require maximum parking requirements 

(up to 9% of the surface area). 

• Apply flexible parking standards. 

• Move parking away from the platform to open prime real estate for development. 

• Provide shared/pooled parking facilities. 

• Prefer enclosed parking over surface parking lots. 

• Wrap parking structures with service and entertainment establishments. 

• Place surface parking in the back of buildings and wrap with walls or hedges. 

• Allow on-street parking. 

• Allow park-and-ride lots to be used for other activities past business hours. 

Source: Pojani & Stead (2015)  

 

It can be concluded that, notwithstanding the relevance of transportation in the origin and 

implementation of TOD idea, the main focus is on pedestrians and its design criteria are 

mostly about creating sustainable cities (as opposed to the Modernist car-dependent city) or 

liveable urban spaces, and not simply about sidewalks or transit stations. The core strategy 

for implementing it is called walkability. 

 

4.2.3 Transit oriented urban design and walkability 

Reviewing the studies noted above, it is widely agreed that the role of design instruments 

in TOD success is undeniably crucial. Actually, basic TOD principles (i.e., urban 

sustainability through land use and transport integration, proximity, liveability, etc.) are 

realised by TOD design tools. TOD’s macro-scale, ideal plans and policies should be 

matched up with the urban design stage of a project (Jacobson & Forsyth, 2008). Operating 

on land uses, complex built-environment design helps TODs to be convenient, by making an 

accessible transportation area not only in the metropolitan scale, but in the local sphere where 

different citizens live, work and shop with a variety of desires and intentions for space use. 

Through meeting visual qualities, micro-scale design (e.g., place-making1) makes TODs 

 
1 Place making has become a popular trend for urban design in the last ten years, with the advocacy of NGOs 

such as “Project for public spaces” (https://www.pps.org/article/what-is-placemaking). However, the idea of 

https://www.pps.org/article/what-is-placemaking
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appealing, offering attractive places and inviting spaces for them. As such, TOD design 

strategies can alleviate the negative effects of high densities bringing human scaled built-up 

areas with diverse functions for community.  

To get these objectives, such design strategies should promote compact development, 

diverse activities with an orientation towards pedestrian movement and in connection to civic 

uses around transit (Dunphy et al., 2003). Successful cases would be those which new 

community form not only can support transit use and spur higher ridership, but also can 

transform the station areas into the quality places for people’s social life (ibid). And this is so 

since the initial development of TOD’s idea. According to Calthorpe (1993), building 

neighbourhoods including well-designed places around accessible and convenient public 

facilities and spaces, they can promote safety and comfort through a “strong sense of 

community, participation, identity, and conviviality” (P.59). This is widely joined with the 

possibility of pedestrian activities and presence, and walkability of a TOD project. That is 

why ‘pedestrian-friendly design’ is frequently stressed out in the literature, particularly. 

“Since all transit trips involve some degree of walking, it follows that transit-friendly 

environments must also be pedestrian-friendly” (Bernick and Cervero 1997, p. 91). 

Accordingly, urban design pedestrian-friendly features are also inherently transit-friendly and 

have effects on ridership as much as technical features of public transit services (Ewing, 

1996). In this regard, Loo & Verle (2016) highlighted that the success of TODs needs to be 

measured not just by the public transit ridership but also by the share of walking and other 

urban planning and design features like greenery and vibrancy. The role of good urban design 

in TODs, hence, would be providing a safe, convenient, memorable and enjoyable 

environment to make walking and biking enchanting, encourage transit use, and more 

importantly promote street life. 

Overall, this shows an essential relationship between “Transit-Oriented Development” and 

“Walkability”; in fact, TOD pattern applies design initiatives to make urban places walkable 

using means and conditions for walking and cycling. In addition to being defined as a tool, 

“walkability” definition includes outcomes by which sustainable transportation options1 are 

encouraged (i.e., higher public transit ridership, and more walking and cycling modal share), 

resulting in quality urban environments which are sociable and liveable (Forsyth, 2015). 

However, it does not imply that the application of TOD design model naively determines 

socio-economic outcomes and results in a sociable and liveable community, rather, it is 

agreed that it can help in providing better conditions to make such contributions. Meeting 

such a quality, liveability2, promotes the sense of place empowering the development of the 

 

building communities around memorable urban spaces is not new in the academic world. It is thought that 

authors such as Jane Jacobs, William H. Whyte or the concepts such as Walkability, which widely discussed in 

this PhD, better embody it. 
1 According to Cervero & Kockelman (1997), three common, primary transportation objectives are: (1) reduced 

the number of motorised trips, (2) increased non-motorised share and (3) reduced travel distances and increased 

travel occupancy levels. 
2 A liveable urban environment would be a clean, safe, secure street/neighbourhood with adequate sunlight, 

clean air, trees, vegetation, gardens, open space, pleasantly scaled and designed buildings; without offensive 

noise; with cleanliness and physical safety, in brief, a place where people can live in relative comfort (Jacobs & 

Appleyard, 1987). 
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community located within the TOD areas and increases potential transit users by creating a 

recognisable place (Sainz Caccia, 2017). Transit can contribute to this, as place-maker, by 

carefully designing station’s integration in the urban scene (Lamíquiz et al., 2014) and by 

selecting appropriate location for the stop, to be the centre of community (Sainz Caccia, 

2017). Finally, and ideally, the paradigm aims to reach a liveable sustainable community in 

which social urban life is spurred; clean strategies and green environment are given priority 

and prospered economy is in place, according to the Sustainable Development Goals1 (Figure 

4.2).  

 

 
Figure 4.2 Urban design in TOD model , source: researcher 

 

Therefore, it can be said that “walkability” is the focal point of TOD design concept. It 

allows to assess whether the built environment of a determined urban area encourages or 

hinders walking (Lamour et al., 2019), including all kinds of walking (for transport, 

recreation, exercising, socialising, etc.). 

 
1 Promoted by the United Nations, this includes 17 universal goals and 169 targets under the 2030 agenda for 

sustainable development based on three economic, social and environmental dimensions (United Nations, 2015).  
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While a well-designed physical environment can dramatically promote walkability, Nasar 

et al. (2015) point out that physical disorder (e.g., worn paint, overgrown or dry lawns, 

weeds, rusted fences, uneven or cracked sidewalks or pavement, litter, graffiti, abandoned 

cars, abandoned or trash-filled lots, dilapidated, and vacant or boarded up building) may 

conversely rob the walking conditions for an environment.  

This implies that it is very difficult to have a successful TOD strategy without an adequate 

walkable environment (not only waking infrastructure) around the stations. Its absence would 

mean relying mostly on bikes, car-parking or even in the new shared mobility vehicles (dock-

less bikes, shared electric cars or motorcycles) so that transit ridership would be affected. But 

it is not only about transit success (or transport sustainability), it can be recalled that built-

environment characteristics such as access to recreation facilities, street connectivity, 

aesthetics, access to exercise facilities or parks, proximity to utilitarian destinations (e.g., 

shops), or residential density, are associated with physical activity (Eyler et al., 2003), and 

therefore with an Accessible City, with a Healthier City, with the Ageing City, and with any 

Sustainable city models, since cities cannot be so without considering social and transport 

implications. As Forsyth & Southworth (2008) put it, “Walkability is the foundation for 

sustainable city”. In terms of design, TOD adds the plus of the access to the station. 

Finally, and although TOD involves a more complex set of policy mechanisms and more 

actors at the planning level than Walkability, at the design level the only key difference 

between them, seem to be that TOD design is essentially centred on transit nodes while 

walkable neighbourhoods provide access generally to transit (Jeffrey et al., 2019). 

Next section will be focused in getting criteria to assess the degree of walkability of 

Iranian cities. Assessing the effects of built-environment on walking and pedestrian activities, 

diverse tools have been developed in recent years, ranging from GIS-driven quantitative 

instruments to pedestrian-reported subjective measures of influencing built environment 

features. 

Overall, to date, the investigations on dimensions for studying the relationship of physical 

features and walkability classified and pursued them in two main scales (e.g., Southworth, 

2005): neighbourhood-level as well as street-level design elements. They are also called as 

“macro-scale” variables of walkability and “micro-scale” variables of streetscape design 

quality (Maxwell, 2016), or “built space" versus “public open space” spatial characteristics 

(Lamour et al., 2019), which are as follows:   

 

4.2.4 Neighbourhood-level design and walkability: “D” variables 

The major focus of TOD neighbourhoods is on “walkability” as public transport trips 

begins and ends with walking (Lamour et al., 2019). Centring on a transit node, TODs seek 

the features of a walkable neighbourhood which is a safe, well-serviced area, imbued with 

qualities that make walking a “positive” experience, which means that streets, sidewalks and 

paths (pedestrian routes) are comfortable and interesting (Talen & Koschinsky, 2013).  

In search for the realisation of the roles and effects associated with such attributes, a large 

number of studies have used neighbourhood-level dimensions of built-environment and 

physical activity correlation for TOD (or station environment) and non-TOD urban areas. 

Compared to streetscape qualities, this set of dimensions concern about both the “location” 
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and “connection” of streets in order to support walking at neighbourhood level. They are 

mostly recognised with the prominent, normative “D” variables – and in connection with 

transit-oriented paradigm – including the “3Ds” of density, diversity and design coined by 

Cervero & Kockelman (1997) plus destination accessibility, distance to transit, as the 5D 

framework by Ewing & Cervero (2001, 2010)1. The D-framework has been a basis for a host 

of built-environment analyses investigating the correlation between built-environment and 

travel demand or physical activity (e.g., Cervero & Radisch, 1996; Lu et al., 2017; Badland & 

Schofield, 2005), and for TOD neighbourhood (e.g., Jeffrey  et al., 2019; Chow, 2014), TOD 

residents' satisfaction (e.g., Li et al., 2016) and as controlling dimensions for streetscape 

urban design qualities (e.g., Ameli et al., 2015; Maxwell, 2016; Park et al., 2019; Ewing et 

al., 2015). Much of the TOD research in urban design highlights the physical features in line 

with the 5D model, as an integrated part of the TOD planning process (e.g., Jabareen, 2006; 

Cervero & Bernick, 2003). However, two more design-specific “D” dimensions (i.e., distance 

to transit and pedestrian-friendly design) related to walkability have received much less 

attention in more than two decades of TOD literature (Jamme et al., 2019). In the following 

sub-sections, each variable is argued in terms of definition, roles, and associated, measurable 

indicators.  

 

- Density 

The design measure of “density” is the backbone of transit-oriented urban strategy to 

sponsor transportation investments, since the higher values means the higher residents and 

employees’ level within walkable distance of a transportation node. Compact neighbourhoods 

reduce car usage, dependency on automobile, support transit service and encourage walking 

and cycling by bringing origins and destinations close together (Calthorpe, 1993; Cervero & 

Kockelman, 1997; TCRP, 2002; Dunphy et al., 2003). And, in turn, more transit use 

decreases parking demands in favour of increasing density (Jacobs & Appleyard, 1987). The 

presence and mixture of certain activities (e.g., small services) important to urban life 

depends on people density, which can be found in the higher densities (ibid). In fact, higher 

densities can inhibit motor car use and support a range of facilities (e.g., shops and schools) 

to increase activity in streets (Moughtin, 2003, p.132). Higher densities foster more street life 

and the added interest and security stemmed from being more people in place (Ewing, 1996). 

In addition, it “is conducive to increased social interactions, the provision of more 

neighbourhood lower order facilities and generating the labour pooling effects for spatial 

agglomeration to happen” (Loo & Verle, 2016, p.65). 

In general, “density” is always gauged by the variable of interest per unit of area. In this 

case, it can be realised by measuring population, dwelling units, employment, building floor 

area, or something else per gross or net unit of an area (Ewing & Cervero, 2010). According 

to Calthorpe (1993), the average minimum density requirement tends to set a baseline density 

standard for TODs which can be 10 dwelling units per acre to sustain bus services and higher 

rates for rail-based transit services. It might contain a range of high-rise building and low-rise 

 
1   The other two non-physical dimensions (i.e., Demand Management, and Demography) discussed in Section 

2.3.1 were excluded in this study, since its main focus is on the physical characteristics of station environments.   
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building (Figure 4.3). A critical mass of people (at least a net density of 15 dwelling units/ 

30-60 people per acre) to spend a lot of their time in reasonably close proximity to each other 

must be in place, if there is to be an urban life (Jacobs & Appleyard, 1987). A total of 50 

employees per acre are required to support premium transit service for employment densities 

(Ewing, 1996).  

 

 
Figure 4.3 The gradation of average residential density of 18 du/ac for an urban TOD model. Source: Calthorpe (1993)  

 

Notably, an appropriate density varies on local conditions and no fixed gradients have 

been recommended so far. Calthorpe (1993) highlighted the role of site-specific plans in 

density design for a community to meet local differences declaring how the minimum 

average density codes should be applied to single sites. Overall, concentrating the densest 

activities near stations, a “wedding cake” design model of density gradients is encouraged for 

TODs (Pojani & Stead, 2015; TCRP, 2002), while a minimum average threshold values are 

kept within a quarter mile station area (Ewing, 1996).  

It is noteworthy that much attention must be paid to the quality of life when setting density 

standards. Chow (2014), for instance, criticised typical inadequate ventilation and natural 

light at the ground level in Tseung Kwan O under walled building blocks of high-rise 

buildings. 

 

- Diversity and destination accessibility 

The new urban design approach to diversity stands against modernist-driven urban 

planning stringent zoning with separated single land uses in past decades. Based on neo-

traditional design lessons (including TOD), “diversity” generally includes a variety of 

activities, housing densities, building types and price, ownership pattern, household size and 

income, architecture and landscape, demographic and cultural characteristics. Conversely, a 

built-up area without diverse elements mentioned above oftentimes lacks attractive urban 

landscape excluding housing opportunities for low-income residents and special groups (age 

and race), and job-settlement mismatch, which encourages more car use and leads to traffic 

congestion and pollution (Jabareen, 2006). That is why Jacobs (1961), many years earlier, 

noted that “in dense, diversified city areas, people still walk, an activity that is impractical in 

the suburbs and in most grey areas. The more intensely various and close-grained the 

diversity in an area, the more walking. Even people who come into a lively, diverse area from 

outside, whether by car or by public transportation, walk when they get there” (p. 230). As 

show in Figure 4.4, a successful and sustainable local neighbourhood requires a full range of 

local services and facilities conveniently sited and connected to residential areas by safe and 

comfortable routes (Llewelyn-Davies et al., 2000, p. 39).  
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Figure 4.4 Patterns of mixed-use design: (a) potential mixed uses are located at the edge of the development, (b) while 

proximate, uses are still being zoned and separated by strategic routes with no strong walking and cycling relathionships, and 

(c) blurred distinction between uses and designing places has made vibrant and sustainable form, and comfortable walking to 

the local centre (e.g., bus stop or train station) possible, source: Llewelyn-Davies et al. (2000). 

 

The mixture of uses is regarded as an important dimension in the diversity of a local 

community which indicates the mix of functional land uses such as residential, commercial, 

and those associated with transportation (Jabareen, 2006). Together with less automobile-

based movements, an integration of living, working, shopping and recreation activities near 

each other can foster such qualities as excitement, spirit, sense, stimulation, and exchange in 

urban spaces (Jacobs & Appleyard, 1987). It is also conductive to renewing urban life and 

higher vibrancy at the street level, enhancing public spaces security, more non-local residents 

(Loo & verde, 2016; Jabareen, 2006; Dunphy et al., 2003). 

Like density, Calthorpe (1993) set a minimum mixture standard to incentivise pedestrian 

movements in TODs. It includes three core commercial, residential (e.g., single-family, 

duplex, townhouse and apartment) and public uses (e.g., parks, plazas, open space, and public 

facilities) (Figure 4.5). Accordingly, horizontal mixture is basic and the vertical one is 

encouraged as a bonus to TODs mixture, while it seems to be much more difficult to 

implement. However, not all uses can be mixed together since conflicts exist in diversity 

(Llewelyn-Davies et al., 2000, p. 41). Compatible uses are then spurred in mixed use 

development TOD neighbourhoods, those are not auto-centric uses such as drive-through and 

auto dealerships (TCRP, 2002). Calthorpe again insists on the role of site-specific plans to 

accommodate the mix of land uses to address site-related issues such as context, market 

demand, topography, etc. 
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Figure 4.5  Preffered  mix of land use in a typical urban and neighbourhood TOD, source: Calthorpe (1993) 

 

In the 5D model, diversity is mainly gauged by two measures of land use mix and housing 

types. Measuring mixture is based on the number of various uses in a given area and the 

degree to which it is represented in land area, floor area, or employment (Ewing & Cervero, 

2010). In many travel studies conduted in recent years, such measures as land use entropy, 

mixedness, and job-housing or job-population balance have been applied.  

Although destination accessibility has been separately categorised within the 5D model, in 

the present study, it is combined with diversity due to existing overlap between them (Ewing 

& Cervero, 2010). Accessibility in nature relates to two sides of transportation (i.e., the ease 

of travel between two points influenced by quality of transportation system, and measured by 

distance, time, or cost) and spatial activity (Handy, 1993). The latter endeavours to gauge the 

degree of convenience to access destinations such as retails, jobs, civic uses and other activity 

centres. The number and distribution (location) of activities are important so that they should 

be available and interconnected in TODs. The more accessibility, the higher transit ridership 

and active travel. Taking walking distance from amenities as a basic component of movement 

framework, more local accessibility brings residents together, promote communities and 

decrease car use  (Llewelyn-Davies et al., 2000, p. 35).  

Accessibility is generally measured at both regional and local level. Local accessibility 

measures proximity to amenities within a community, while regional one relates to activities 

beyond a community within a region. Besides gravity-based models, there are some 

parameters applied to evaluate accessibility, such as the number of reachable attractions, and 

distance to central business districts at regional scale. At municipal scale, distance from home 

to retails (Handy, 1993) has been frequently applied. In the present study, since the location 

of study areas (i.e., central, transitional and modern) is distinct in relative to the 

business/employment centres, local accessibility is mostly focused in order to understand the 

extent to which the destinations are accessible within each local study areas.  

 

- Design 

This physical characteristic of TOD means that walking environment around transit stops 

must be designed in a way that entices walking and cycling, supports transit ridership and 
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provides quality places, promoting a sense of community. In fact, the impact of “design” on 

travel demand tends to be important as much as density and diversity. It provides accessible 

destinations reached by foot, and rewards walkers, cyclists and transit riders with amenities 

(Cervero & Kockelman, 1997). It is also beneficial to “more physical exercises, better public 

health conditions, less traffic injuries and better quality of life” (Loo & Verle, 2016, p.65).  

Calthorpe (1993) initially proposed several general design criteria for TODs. Building 

should meet pedestrian needs with architectural design feature (e.g., entrances, balconies, 

parking, etc.) and orientation, intensities. The street network design should present an 

interconnected system driving all circulations to neighbourhood centres including transit 

station, commercial centres, and civic uses (Figure 4.6). Multiple routes are required to 

connect the community centres with residential and employment areas to avoid arterial 

streets. They also must be pedestrian-friendly and provide convenient walking environment 

with sidewalk, parallel parking, street trees, he added. In general, direct connection to main 

streets with key facilities (e.g., public transit stops) and maximum mixed-use opportunities, 

and additionally, excluding cul-de-sacs are recommended for street network design of 

walkable neighbourhoods.   

 

 
Figure 4.6 Preferred street netwrok design in a typical TOD, source: Calthorpe (1993) 

 

Summarised as follows, TCRP (2002) also pinpointed a set of co-dependent principles for 

achieving pedestrian-oriented design in TOD settings, which cannot stand in isolation: 

 

• Creating pedestrian streets encouraging foot traffic and bicycle traffic 

• Orientation and closely placing building to the streets 

• Using grid-like street patterns and avoiding cul-de-sacs, serpentine streets, and other 

curvilinear alignments 

• Using traffic-calming measures like narrow streets, on-street parking, and street trees 

• Shortening trips using short blocks and straight streets, minimal building setbacks, 

and pedestrian shortcuts  

• Providing a continuous network of sidewalks with enough width and comfortable, 

direct access to core commercial areas and transit stops 

• Ensuring safe, convenient, and frequent street crossings 
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• Using landscaping, weather protection, public art, street furniture, lighting, public 

phones, and other provisions in public spaces 

 

Design domain in TOD, hence, contains all types of public space in TOD neighbourhood 

including squares, parks, plazas, and specifically, streets, along with their associated physical 

characteristics in connection with walking behaviour, since a transit-friendly space is a 

pedestrian-friendly space too. In travel demand analysis, the focus of “design” (of 5Ds) has 

been on the street network attributes and measures within a neighbourhood, such as block 

size, intersection, street length and other variables. In general terms, the street network in 

macro scale TOD studies is evaluated through “connectivity” because it is agreed that the 

connectedness of urban places probably encourages pedestrian movement in order to support 

viable (public) uses and public transport. Besides geometric attributes cited above —which 

mostly rely on a measure of density, topological approaches of network analysis can also 

measure street connectivity and configurational accessibility based on the notion of 

“centrality”. For example, Space Syntax theory (Hillier & Hanson, 1984; Hillier, 1996) has 

been increasingly used in urban design and transport research and practice to analyse the 

interrelations between built-environment and movement. In fact, their studies have 

empirically proved that analysing the configuration of space —including a set of “convex” or 

“a space where no line between any two of its points crosses the perimeter” (Klarqvist, 1993, 

p.11), linked by an axial line or “a straight line possible to follow on foot” (ibid)— can 

predict movement though urban fabric (e.g., pedestrian flow). Thus, those urban phenomena 

that depend on movement (traffic, retail, crime, etc.) are affected by the design of the network 

and its topological properties. Lamíquiz & López-Domínguez (2015) have proved that the 

most integrated a network is at the district level, the higher the pedestrian modal share. Space 

Syntax method quantitively measures three main urban space properties for each visual line 

in public space network; (1) connectivity as the number of lines that are connected to this 

line, directly (Carmona et al., 2010), (2) integration as the number of lines to be crossed 

when moving from this line (street) to every other line (street) in the axial map (ibid), and (3) 

choice, as the number of relations in public space network using this visual line. Depending 

on social uses and culture, the higher rates in connectivity, integration or choice, tend to 

result in higher potential movements and activity along each line (street). As opposed to 

traditional street network measurements that only offer “local” descriptions (block size, 

number of streets per intersection, etc.), the contribution of this theory is to provide design 

indicators to assess the position of each individual street within the whole or partial structure 

of the network (i.e., centrality or sub-centralities). The present study, however, will have to 

rely on the simplicity of local street network (geometric) measures and excludes this kind of 

network analyses. This decision was made due to the lack of reliable data in Iranian cities, as 

discussed later (Section 4.3.1), but this gap will be taken into consideration for future 

research.  

 

- Access to transit 

Just as destination accessibility, transit accessibility plays an important role in mode 

choice and walking pattern. It evaluates the proximity of origins and destinations (e.g., 
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housings and workplaces) to transit stations in a neighbourhood and measures the degree of 

accessibility of transit options. High proximity leads to high public transit use rather than 

other modes. Access to transit in terms of  age, race, income, and ability (i.e., “fair access”) is 

also encouraged to be taken into consideration in such analyses (Chow, 2014).  

Various walking distances, also known as “pedestrian shed” and “walking shed”, to transit 

have been justified in the existing body of literature. Putting transit at the centre of TOD 

communities, Calthorpe (1993) initially proposed a walking catchment of 2000 feet (about 

610 metres) to reach transit stations comfortably. Generally, some studies and guidelines 

proposed a half-mile distance (800 metres) or 10-minute walking to access transit stops (e.g., 

Llewelyn-Davies et al., 2000; Dittmar & Ohland, 2004; Higgins & Kanaroglou, 2016), 

against quarter mile (400 metres) or five-minute comfortable walking catchment. However, 

TOD standard established a range of 500 to 1000 metres from the station entrance to the 

entrance of the final destination (ITDP, 2017). Aggregately, a typical 800-metre radius has 

been applied for rail stations, and 400 metres distance was for bus stops in a number of 

pedestrian- and transit-oriented studies and practices (e.g., LEED; El-Geneidy et al., 2014) as 

it is assumed that people are willing to walk longer distances in order to access rail-based 

transit. This radius reveals the distance that people are willing to walk to reach a transit stop, 

but not limited to walking since people may access to transit by bicycle, car or bus. Lee et al. 

(2016), for exmaple, developed the notion of “Bicycle-based TOD” (B-TOD) and concluded 

that the extended catchment area (~ 3 km) aorund stations can alternatively help to solve the 

key weakness of convetional walking-based TOD definition. This more specifically can be 

the case in such countries as the Netherlands where cycling mode share is remarkable (Pojani 

& Stead, 2015).  

Several factors are at play to determine walking catchment:  travel pattern, walking 

conditions (e.g., safety), quality of transit service (Victoria Transport Policy Institute, 2019), 

built-environment features including land use and road network layout (Zacharias & Zhao, 

2017), age, gender, trip purpose, and the cost and availability of parking (Guerra et al., 2012). 

One may thus conclude that this is largely context-sensitive, which depends on the 

characteristics of local communities.  

In addition to the theoretical definition of walking distance (straight-line), network-based 

distancing is also proposed to have a better comprehension of the actual walking distance 

from transit station. However, a distance-decay function is recommended instead of such 

fixed distance thresholds (i.e., Euclidean and network distances) to calculate ridership models 

(e.g., the interaction between station characteristics and ridership), since it is agreed that 

walking distance has a negative impact on transit use (Gutiérrez et al., 2011). More recently, 

Stojanovski (2019) replaced the commonplace walking-shed with the visual proximy and 

viewshed of 100 meters around TOD stations where public space and commecial activities 

trigger transit riders. However, planners and researcher still use fixed transit catchment areas 

to predict transit risership, prescribe regulations, and perform TOD financial plans (García-

Palomares et al., 2018).  

Access to transit is measured by various indicators such as shortest route to public transit 

stations, station density, transit route density, distance between stops (Ewing & Cervero, 

2010), distance from stations to farthest housing, and proximity of population in transit 

catchment area (Chow, 2014), Pedestrian Catchment Area (Schlossberg & Brown, 2004; 
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Canepa, 2007) or aggregative accessible share of a (400/800 metres) walking catchment 

around transit stations (Porta & Renne, 2005).  

Neighbourhood-level design dimensions may not duly represent the design features of a 

walking environment. Microscale factors can justify distinct variations among streets with 

similar macrolevel characteristics, even within one mixed use neighbourhood, which leads to 

be some streets livelier than others (Mehta, 2007). To this end, investigating effective micro-

scale dimensions (street level) tend to be complementary and helpful to understand better the 

walkability of the station areas. For the purpose of the present study, micro-scale 

characteristics refers to urban design features at the level of “street”, as a major type of public 

open spaces in urban settings. 

 

4.2.5 Street-level design and walkability  

According to Jacobs (1961), “Streets and their sidewalks, the main public places of a city, 

are its most vital organs” (p. 29). They have two main characteristics, at one and the same 

time: They are both paths, roads or routes for motor vehicles, as well as place (Moughtin, 

2003, p.133-134). As an important integrating component of transport and urban 

environment, streets play not only the role of a physical movement channel and built form but 

also encourage cultural identity, as a public open space and setting for social and economic 

activity, and resulting in urban equity and sustainability (Marshall, 2003). They should 

support such kinds of activities of growing, moving, gathering, greening, shopping, and 

playing (Lacofano & Malhotra, 2019) and provide staging spaces for community interaction 

and local development at neighbourhood level (Southworth & Ben-Joseph, 2003, p.140). The 

presence of people and pedestrians is thus basic for all street uses, and street design should 

address pedestrian needs and wills, and guarantee a safe, convenient walking experience. 

This should be coupled with providing appealing environments visually (Gehl, 1987). To do 

so, a holistic understanding of planning issues, design, architecture and social behaviour is 

important in urban street design.  

Considering this, by now, a handful of micro-scale walkability assessment instruments, 

commonly called walkability audits, have tried to measure the degree to which streets are 

able to spur human physical activities and evaluate streetscape design features bearing on 

pedestrian activities and health within neighbourhoods. Such audits systematically, and 

directly observe such domains as function, traffic, safety, attractiveness, etc., of streets. They 

typically include a list of features under several topics by which the presence and absence or 

the number/score of observed or perceived features are recorded. They can be complementary 

to self-reported survey (perceived measures) and archival data (GIS-driven measures) 

approaches (Brownson et al., 2009).  

Compared to macro-level measures, micro-level streetscape features have been less 

operationalised and a few empirical evidence and studies can be found around the 

relationship between such features and pedestrian activity (Bauman et al., 2012; Brownson et 

al., 2009). This specifically is the case for TOD design; in fact, there are rare studies on 

interaction of walkability with urban design features in terms of developing community 

assessment measures defined on the basis of TOD proposals. Accordingly, the present study 

aims to develop a micro-scale assessment tool oriented to TOD design guides (described 
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above in Section 4.2.4). To do so, along with classic studies (partially reviewed above), 

reviewing the prior recent works tends to be the first step. The table below lists a total of 23 

prior studies including observational community audits developed in recent decades. 

Although the efforts were made to include only those with micro scale focus, some with 

mixed macro- and micro scale domains and variables were comprised as well. Unlike some 

local frameworks designed for community use, this set of instruments and studies have been 

systematically designed for research purposes with an academic approach. They mostly focus 

on both pedestrian and bicycling environments in neighbourhoods, streets and trails, and 

exclude those developed for specific sites, such as parks and workplaces. 
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Table 4.2 Domain and major variables in prior works to measure design features of built-environment for walkability 

Audit tool/study 
Intended 

context/ origin 
Focus (scale) Domain/framework Major variables 

1 

Active Neighborhood 

Checklist (Hoehner et 

al., 2007) 

U.S. 

Neighbourhood 

environmental 

supports for 

physical activity 

(street level) 

Land use 

characteristics 

Predominant land use, land use mix, specific residential and 

non-residential land uses, parking, and recreational facilities 

Sidewalks 
Sidewalk presence, buffers, continuity, width, curb cuts, 

misalignments, and obstructions 

Shoulders and bike 

lanes 

Shoulder presence, width, continuity, designated bike signs, 

and obstructions 

Street characteristics 
Transit stops, number of lanes, crossing aids, traffic-

calming devices, speed limit, and cul-de-sacs 

Quality of the 

environment for 

pedestrians 

Building setback, pedestrian amenities, litter or broken 

glass, shade trees, and slope 

2 

Scottish Walkability 

Assessment Tool-SWAT 

(Millington et al., 2009) 

Scotland 

Physical 

environment 

related to walking 

(neighbourhood 

& street) 

Functional 
Walking path condition (type, width, slope, material and 

maintenance), pedestrian signage, kerb 

Safety 

Personal (lighting, surveillance, hedge height, feelings of 

safety) and traffic (car lanes number, cycle lane location, 

path location, crossing, crossing aids, buffer, driveway, 

traffic control devices) 

Aesthetic 

Streetscape (derelict land, tress, maintenance, hedges, 

graffiti, vandalism, litter and pollution) architecture (type of 

residential building, similarity), and views (type) 

Destination 
On & off parking, facilities (type), bike parking, public 

transport facilities 

3 

Systematic Pedestrian 

and Cycling 

Environmental Scan-

SPACES (Pikora et al., 

2002) 

Australia 

Physical 

environment in 

local 

neighbourhoods 

(neighbourhood 

and street 

segment) 

Functional 

Walking and cycling path condition (type, width, steepness, 

continuity, material and maintenance) street (width, parking 

and curb), and traffic (volume, speed and control devices) 

Safety 
Personal (lighting, surveillance, obstruction) and traffic 

(crossing, crossing aids, buffer, driveway, lanes marked) 

Aesthetics 
Streetscape (tress, maintenance, cleanliness and pollution) 

and views (sights and architectural design) 

Destination Bike parking availability close to destinations 

Subjective assessment Attractiveness and difficulties (for walking and cycling) 
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Table 4.2 Domain and major variables in prior works to measure design features of built-environment for walkability (continued) 

Audit tool/study 
Intended 

context/ origin 
Focus (scale) Domain/framework Major variables 

4 

Maryland Inventory of 

Urban Design Qualities 

-MIUDQ (Ewing et al., 

2005) 

U.S.  

Urban design 

qualities (high 

streets) 

Imageability 
Landscape features, noise level, historic buildings, people, 

courtyards/plazas/parks 

Enclosure Street wall, sight lines, street wall 

Human scale Sight lines, street furniture, building height 

Transparency Active uses, transparent frontage 

Complexity Building colours, public art, people, building 

5 Porta & Renne (2005) Australia 

Urban design, 

street life and 

sustainability 

(neighbourhood 

and street) 

Urban fabric 

Accessibility (ped-sheds), land use diversity, natural 

surveillance, permeability/street connectivity, number of 

buildings, employment density, number of lots 

Street 

Sky exposure, facade continuity, softness, social width, 

visual complexity (colour, façade, street furniture, and street 

pavement), number of buildings, sedibility, detractors 

6 Mehta (2007) U.S. 

Effective 

environmental 

qualities on social 

behaviour in 

commercial 

streets 

Factor 1 

Personalisation of storefront, variety of goods and services, 

independently owned or small local chain stores, and 

visibility and sensibility of activities inside the buildings 

Factor 2 

Articulation of street front, sidewalk width, public seating, 

shade and shelter from trees, and street furniture and 

physical artifacts 

Factor 3 Commercial seating 

Factor 4 Community places (e.g., coffee shops, bookstores, etc.) 

7 Park (2008) U.S. 

Micro-level 

walkability of 

station areas 

(street segment) 

Sidewalk amenities 

Walking zone width, sidewalk pavement, active frontage, 

on-street parking, façade transparency, building frontage 

(commercial uses), traffic calming elements, lighting, 

furniture, street-facing entrances and windows,  

Traffic impacts 
Pedestrian crossing, pedestrian signalisation, bike lanes, 

residential use proportion 

Street scale & 

enclosure 

Building height, skyline height, setbacks, traffic lanes width 

and number 

Landscaping elements Buffer zone, landscaping strip and street trees 
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Table 4.2 Domain and major variables in prior works to measure design features of built-environment for walkability (continued) 

Audit tool/study 
Intended context/ 

origin 
Focus (scale) Domain/framework Major variables 

8 
Jacobson & Forsyth, 

(2008) 
U.S. 

TOD urban design 

(area and street) 

Processes: time, 

engagement with public, 

programming, 

maintenance 

Not operationalised 

Places: scale, human use, 

safety, variety and 

complexity 

Facilities: non-motorised 

orientation, transit in the 

urban pattern, car 

movement and parking 

9 
La Cuidad Paseable ( 

Pozueta et al., 2009) 
Spain 

Requirments for the 

Walkable city 

(municipal, 

neighbourhood, 

architecture 

projects) 

Project elements (object 

requirements): 

dispersion, density, uses, 

pedestrian network, 

building and street 

relationship 

Condition for Walking 

(pedestrian needs): 

attractiveness, citizen 

security, road safety, 

climate, accessibility 

Spatial model (relation of dwellings-schools-facilities-shops, 

concentrations of uses around main streets and spaces, mix used) 

Pedestrian network (level of specific pedestrian network, 

structural qualities, relation to urban tissue, network qualities, 

variety of elements, relation to other mobility networks) 

Building and land use regulations (scale, building number 

accesses, ground floor configuration, façade configuration, land 

uses by floors, car accesses and parking in relation to building, 

etc.) 

10 Dvorak et al. (2015) U.S. 

Transit-oriented 

development (street 

segment) 

Connectivity 

Street lanes, intersections; sidewalk condition, sidewalk width and 

slope, continuity in sidewalks, bike facilities (lane, bike rack), 

provision of amenities (bus stops, benches, trash cans) 

Safety 
Buffer width, traffic lights, marked crosswalks, speed posted and 

limitations, and traffic calming devices  

Visual quality 
Street trees, maintenance/cleanliness, quality of building, 

unattractive items (graffiti, broken bottles, and cigarette) 

Land use mix Positive and negative land use 

Human scale Height of building; windows, parking area and green space 
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Table 4.2 Domain and major variables in prior works to measure design features of built-environment for walkability (continued) 

Audit tool/study 
Intended context/ 

origin 
Focus (scale) Domain/framework Major variables 

11 
Rodriguez & Vergel-

Tovar (2017) 
Latin America 

BRT station area 

(block & 

segment) 

• Pedestrian & 

connected green 

areas  

• Non-core single 

family attached 

• High density 

residential 

multifamily 

• Undeveloped land 

• Mixed-use areas 

• Green spaces 

• BRT-O Facilities 

• Large scale 

commercial 

development 

• Consolidated non-

industrial fabric 

Land use mixture (BRT oriented and unsupportive land 

uses), density, height, consolidation, condition, segment on 

transit, vacant on transit corridor, on street parking 

12 

Pedestrian Environment 

Data Scan-PEDS 

(Clifton et al.,, 2007) 

U.S. 

Pedestrian 

environment 

(street segment) 

Environment Uses, slope, intersection type 

Pedestrian facility 

Quality of pedestrian path, path material, maintenance, 

obstruction, buffer with road, sidewalk width, distance from 

curb, completeness, crosswalk number 

Road attributes 

Number of lanes, speed limit, on-street parking, off-street 

parking space, driveways, traffic control devices, 

crosswalks, crossing aids 

Walking/cycling 

environment 

Lighting, amenities (bench, fountain, vending machine, 

etc.), wayfinding aids, trees shading, degree of enclosure, 

powerlines, cleanliness and building maintenance (litter, 

graffiti and broken facilities), articulation in building 

designs, building setbacks, building height, bus stops 

facilities (signage, shelter and bench) 
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Table 4.2 Domain and major variables in prior works to measure design features of built-environment for walkability (continued) 

Audit tool/study 
Intended context/ 

origin 
Focus (scale) Domain/framework Major variables 

13 

Walking (bicycling) 

Suitability 

Assessment Form 

(Emery et al., 2003) 

U.S. 

Pedestrian and 

bicycling 

environmental 

design (street 

segment) 

Walking 

Traffic, speed, through lanes, sidewalk/path condition 

(material, width), lighting, crosswalk, traffic and pedestrian 

signal, refuge island,  

Bicycling (road factor, 

pavement, factor, 

location factor) 

Traffic, speed, through lanes, bike lane width, curb, storm 

drain grate, sidewalk presence, parking, turn, land use, 

physical median,  

14 

Irvine- 

Minnesota Inventory-

IMI (Day et al., 2006) 

U.S. 

Built environment 

features linked to 

active living 

(setting and 

segment levels) 

Accessibility Street crossing, banners, views, public space, land uses, 

gathering places, nature features, barriers, sidewalks, bicycle 

lanes, mid-block crossing, sidewalk amenities, street trees, 

buildings, windows, garages, parking, driveways, 

maintenance, lighting, freeways, traffic features, 

architecture/design and people 

Pleasurability 

Perceived safety from 

traffic 

Perceived safety from 

crime 

15 

Analytic Audit Tool-

AAT (Brownson et al., 

2004) 

U.S. Street segment 

Land use environment 
(Residential and non-residential) land use integration, 

destinations 

Transportation 

environment 

Sidewalk (presence, continuity, width, buffer, levelness, 

obstruction), bike lane (presence, marking, continuity, 

levelness and obstruction), bike rack, transit stop (presence, 

facilities), speed limit, on-street parking, connectivity, 

traffic calming devices, aggressive drivers, crossing aids, 

street lighting 

Facilities Service amenities, public recreational equipment 

Aesthetics 

Attractive features (architectural design, signage, etc.), 

comfort features (shade trees, bench, etc.), air and noise 

pollution, physical disorder (e.g., graffiti) 

Signage Type of signage 

Social environment 
Number of people (engaged in active behaviour, fighting), 

stray dogs and animals 
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Table 4.2 Domain and major variables in prior works to measure design features of built-environment for walkability (continued) 

Audit tool/study 
Intended context/ 

origin 
Focus (scale) Domain/framework Major variables 

16 

Path Environment 

Audit Tool-PEAT 

(Troped et al., 2006)  

U.S. 

Physical 

characteristics of 

trails and how 

they influence use 

(trail/path 

segment) 

Design 

Surface condition, slope, cross-slope, vertical clearance, 

sight distance, vegetative cover or enclosure, shoulder and 

road adjacency, official access points, gates or bollards, 

viewpoints 

Amenity 
Lighting, benches, drinking fountains, signage, parking, bike 

racks, public transit stations, destinations, etc. 

Aesthetic/maintenance Glass and litter, graffiti and vandalism, odour 

17 

Global Walkability 

Index (Kramberck, 

2006) 

U.S. 

Walkability of 

developing 

cities 

Safety and security 
Road accidents, walking path modal conflicts, crossing 

safety, security from crime (perception), motorist behaviour 

Convenience and 

attractiveness 

Maintenance and cleanliness, facilities for blind and 

disabled persons, amenities, obstacles on walking path, 

availability of crossings along major streets 

Policy support 

Funding and resources for pedestrian planning, urban design 

guidelines, pedestrian safety laws and regulations, public 

outreach for pedestrian and driving safety 

18 

Micro scale Audit 

of Pedestrian 

Streetscapes-MAPS 

U.S. 

Microscale 

environmental 

attributes 

Route 

Destinations and land use, streetscape (speed limits, 

pedestrian signage, fountains, roll‐over curbs, and 

driveways), aesthetics & social (public art, landscaping 

maintenance, graffiti, physical disorder, broken windows) 

Segments 

Building height and setbacks, sidewalk, 

buffer/path/shoulder, bicycle infrastructure, building 

aesthetics and design, trees 

Crossings 
Crosswalks (amenities and curb), intersection control & 

signage 

Cul-de-sacs - 

19 Handy (2015) U.S. 

Community 

design factors 

influencing active 

travel 

Functional Land use pattern, network configuration 

Aesthetic 
Design details (sidewalk, crosswalk, etc.), urban design 

qualities (imageability, enclosure, etc.) 

Natural Topography, weather, vegetation 
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Table 4.2 Domain and major variables in prior works to measure design features of built-environment for walkability (continued) 

Audit tool/study 
Intended context/ 

origin 
Focus (scale) Domain/framework Major variables 

20 

The Walking Suitability 

Index of the Territory- 

T-WSI (D'Alessandro et 

al. , 2015) 

Italy 

Assess 

walkability at the 

area level 

Practicability Sidewalk surface, obstacles, and slope 

Safety Safeguard from vehicles, road lighting, and safe crossing 

Urbanity Sidewalk width, street furniture and activity mix 

Appeal Traffic, building stock and vegetation  

21 

Virtual Systematic Tool 

for Evaluating 

Pedestrian 

Streetscapes-Virtual-

STEPS (Steinmetz-

Wood et al., 2019) 

Canada 

Micro-scale 

characteristics of 

the built-

environment 

(street segment) 

Pedestrian 

infrastructure 

Sidewalks (continuity, buffer, quality), crosswalk markings, 

crossing sign, benches, streetlights, curb cuts 

Traffic calming & 

streets 

Traffic lights, island and lanes, stop lines and signs, speed 

bump, bollards, parking lanes, driveways 

Building 

characteristics 
Height, setback and design variation 

Bicycling 

infrastructure 
Lanes, buffer and facilities 

Transit Type and facilities 

Aesthetics/disorder 
Trees, shade, nature areas, landscaping and landscape 

maintenance 

22 

The Inventory for 

Pedestrian Safety 

Infrastructure-IPSI 

(Nesoff et al., 2018) 

U.S. 

Neighbourhood 

environmental 

observational 

tool to pedestrian 

safety 

infrastructure 

Roadway features 
Street (lanes, speed limit, lights), on-street parking, alley 

streets, driveways, bus stop, traffic island, speed bump 

Midblock features Marked mid-block, crosswalks, crossing signs and signals 

Intersection features 

Traffic circle or roundabout, intersecting streets, marked 

crosswalks, stop signs, yield signs, streets with stop line set 

back from crosswalk 

23 Talen & Jeong (2018) U.S. Block & street 

Services 
Daily life essentials (e.g., health and school) and amenities 

(e.g., cafe)  

Opportunity Mixed primary use, chain stores, and mixed building age 

Quality 
Building height to street width ratio, sidewalk, degrading 

factors (vacant lot, vacant building) 
Source: researcher 
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Table 4.2 shows 23 studies, including observational community instruments. A variety of 

environmental characteristics were established to reinforce physical activities. Some were 

basic conditions for walking and cycling in almost all studies and instruments, such as 

presence of sidewalk/pathway/cycleway, width, continuity, steepness and pavement. 

Pedestrian- and biking-friendly facilities (e.g., street furniture, public seating, tree canopies, 

trash cans, street lighting, signage, bike parking or rack, etc.) and street maintenance (litter, 

graffiti, cleanliness, etc.) were another requisite for street environments considered in the 

above studies. The latter was also considered in some studies as aesthetic factors [2, 3, 15, 

16] or promoting features for personal safety from crime [14]. There were also physical 

features and amenities related to trade-offs between non-motorised and motorised movements 

under the category of “safety from traffic”. Buffer, traffic calming devices, speed limit and 

signage, crossing aids, curb and lanes marking were the most frequent variables, all related to 

road characteristics and vehicular traffic. Other car-based factors were (on- and off-street) 

parking design that were paid attention in the majority of studies as both contributor to and 

subtractor from walkability. Transit station design features in urban streets were considered 

limitedly; the presence of transit stops was measured limitedly as a facility in urban 

environment [10, 16, 20]. Also, the amenities provided by the stations itself (e.g., shelter, 

signage, etc.) was of importance for the community audits. There were no variables defined 

on the integration of such nodes with urban street functions including public realm and civic 

uses, except for one study on TOD and urban design [8]. 

Together with macro scale, the study of land uses and destinations accessibility along 

micro scale neighbourhood streets was basic in almost half of the observational frameworks. 

The subject of “diversity” was centric n this trajectory. They were presented in a variety of 

land uses classes and categorisation such as residential/non-residential uses [1,15], daily 

essential life/amenities [21] or good and services/community places [6] and so on. 

Practically, two TOD studies took a distinct approach to practically classify uses by which 

they were positive and negative uses to walking [10, 11]. As such, against supportive uses 

(e.g., residential, commercial, community places, etc.), there were auto centric uses and 

traffic generators as their negative counterparts. In addition, except for three studies [4, 6, 

15], various uses of streets and diversity of people behaviour was not on the agenda for the 

rest. Therefore, this study tried to fill this gap through considering street uses, users and 

public activities.  

Aesthetic dimensions of pedestrian environment were investigated by different studies [2, 

3, 4, 6, 7, 15, 16, 19]. Architectural design, street trees, building articulation, building 

setback, enclosure, landscaping, sights, maintenance, and air and noise pollutions were 

frequently-repeated variables. In the present study, MIUDQ [4] was used since it has 

systematically presented an operationalised framework for gauging perceptual qualities 

related to walking, which provides a comprehensive and reliable walkability instrument 

(discussed below). Although this set of urban design qualities, as the first and only effort, 

tries to realise perceptual qualities of walking, compared to other community audits, it is 

criticised for focusing mainly on aesthetical aspects excluding other walking-centred 

dimensions such as functionality (e.g., land use) and safety (e.g., safe crossing and 

intersection) (Soltani et al., 2018a). To address it, this study includes other TOD-centred 

walkability design dimensions reviewed within the frameworks above. The present 
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framework made attempts to combine all related domains together, such as transit-oriented 

design, walkability and Iranian design context. In fact, looking for a framework compatible 

with TOD in Iran for post hoc assessment, the approach was to include appropriate 

environmental qualities, those investigate the role of transit station in urban pattern and street 

as a community centre. As such, additional weight was given to transportation integration 

with urban design and going beyond just walking issues. Macro-scale variables were 

excluded in this way as they were already investigated. The focus was to give both walking 

and bicycling as well as other micro mobility options priority. More importunately, Iranian 

design context and issues encouraged the researcher to make some changes during the 

framework establishment and variables selection (discussed later in Section 4.2.3), since there 

is no general framework for pedestrian environment design that can works everywhere 

(Southworth, 2005). However, the aim was not to operationalise variables using physical 

features and parametric items, coupled with validity and reliability tests, as already carried 

out by the previous studies and community audits. The researcher, therefore, leaves this 

process for future works. Further, in this study, it was assumed that natural elements (e.g., 

weather) are constant and relevant variables were excluded from the study in order to come to 

terms with diverse climate landscape in Iran.  

A relevant and remaining issue was to argue the relevance of the selected dimensions for 

pedestrian use, although as it has been noted before that in most of the cases there are no 

enough empirical evidence still. A way to overcome this difficulty, is to asses the relationship 

beteween the features or requisites for a walkable city and the needs of the person who is 

about to make a modal choice in a qualitative way. What are the needs the urban environment 

has to fufill to “convince” the person to walk instead of taking a car or a bus? Although many 

studies have focused on the various effects of individual and environmental factors on 

physical activity, few have related them to the pedestrians decision making process to better 

understand the factors effects on walking behaviours. Of which, Alfonzo (2005) 

conceptualises walking needs using a hierarchy, including Feasibility, Accessibility, Safety, 

Comfort, and Pleasurability. Building upon this, Mehta (2008) adds two other needs: 

Usefulness —the ability for the environment to satisfy the individual’s basic needs for 

shopping, eating, etc., and Sense of Belonging —the ability for a person to belong to a group, 

to be accepted in it and to feel a sense of attachment to it. This approcach was also taken by 

Pozueta et al. (2009), who point out five walking needs: Accessibility (proximity), Comfort, 

Safety, Security and Attractiveness. They also go an step forward by relating the needs of the 

person about to take a trip and the project requisites (i.e., the elements of an urban-

architectural project to be able to promote walking) in a qualitative way (Figure 4.7). Still, 

according to environmental psychology, perceptual and landscape studies, there are some 

other interrelated needs or positive reactions to places that will be taken in account: Sense of 

community (Calthorpe, 1993), Sense of place and Sense of position or orientation (Cullen, 

1961). As with Pleasurability or Attractiveness, they are mostly defined in relation with 

“Streetscape” qualities. 
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Figure 4.7 The influence of architectural project elements on walking, source: Pozueta et al. (2011) 

 

Considering all these, the selections of dimensions/measurements to be used for the 

analysis of Iranian cities is justified below, within three categories: Infrastructure and access, 

Land uses and activities and Streetscape. 
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- Infrastructure and access 

1. Street for walking and cycling 

As walkability is initial objective of TOD design (Figure 4.2), a network of walking and 

biking facilities can encourage active living across station areas. In fact, it is required that 

non-motorised infrastructures should be linked together at the scale of neighbourhood. But it 

tends not to be sufficient since micro-level requisite are key to walking behaviour. At street 

level, to ensure safe, pleasant and convenient walking environments it is needed to provide 

safe crosswalks, vibrant pedestrian realm and required social width for other functions of the 

street and accessible to all. Paying attention to pedestrian spaces with regard to other street 

uses (i.e., motorists) can create encouraging spaces for walkers (Forsyth et al., 2008). Besides 

basic conditions for active travel such as sufficient width and continuous path, a set of 

fundamental amenities are also required to make pedestrian and cycling zones convenient and 

facilitate movements. Such areas of the street require facilities for waiting, seating, playing, 

visibility and etc. Street also must be well-maintained and clean as much as possible. They 

should be free of any physical disorders, litter, graffiti, vandalism, etc. Instead, they must 

offer clean environments with visual order, smell nice and great landscape, as “the pedestrian 

sees, hears, smells, and feels much of the surrounding environment” (Handy, 1996). This 

adds to streets attractivity and makes them desirable places to walk, cycle, eat, seat, play, get 

together and other potential uses.  

 

2. Transit node design  

At macro scale the location as well as connectivity of transit stations is important to meet 

transit accessibility by foot. In response to various needs and constraints, this dimension, at 

micro level, aims to integrate transit stops into urban pattern as a transition point between 

routes and modes, as a tool for bringing people together and promoting vibrant street life, and 

as the impetus for economic or community development (Forsyth et al., 2008). Jacobson & 

Forsyth (2008) highlight two design strategies of (1) linking transit facility with the 

surrounding area (e.g., through building small plazas around the station, attractive 

landscaping and signage) and (2) providing amenities for transit riders (e.g., sitting places, 

shelters, maps, coffee shops). To make the analysis of transit node design feasible more, these 

strategies were reclassified into three categories: transit nodes should provide attractive and 

comfortable stop points equipped with required amenities as well as proper design. Acting as 

a centre, they should be linked to active uses and public open spaces. Pairing a transit station 

with an open space helps in making an identifiable node through improving legibility and 

wayfinding process, which results in the creation of observers’ mental image, their perception 

of the area, sense of identity and place, and finally, an attitude towards transit (Sainz Caccia, 

2017). Open space around the station works as not only a gateway to the adjacent 

neighbourhood, but also as the beating heart of the community when mixed with active civic 

uses (ibid). In this regard, Stojanovski (2019) confirmed the advantage of mixing commercial 

activities with public spaces around transit stations to make passengers’ waiting comfortable. 

He even proposes this for the small bus stops.  
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In addition, nodes and adjoining routes should be safely connected together and to the 

stations, free of any barriers. In order to keep sustainable and active mobility running, the 

integration of transit stops with other movement options is important as well. In this regard, 

Llewelyn-Davies (2000) opined that well-placed crossings on major streets, for example, 

contribute to clear, direct routes to the stop, where activities take place, shops or intersections 

are near, or ideally, it is the centre of community.  

 

3. Vehicular circulation design   

The priority given to easy, convenient, active and public movements does not exclude the 

car, instead, urban design seeks to make an appropriate balance between traffic and other uses 

(Llewelyn-Davies, 2000, p.70). As such, keeping land occupied by motor vehicle facilities 

minimised is an objective of TOD planning (ITDP, 2017) to create walkable places as well as 

to ensure safe environment for drivers (Forsyth et al., 2008), and eliminate extensive through 

traffic in residetnial streets (Southworth & Ben-Joseph, 2003, p.152). According to Jacobson 

& Forsyth (2008), this includes several design strategies and elements for urban streets in 

order to (1) curb vehicle speeds and make safe pedestrian zones through employing design 

strategies, elements and special features to separate non-motorised movements from traffic 

(e.g., using speed limits, narrowing the roadways and medians), (2) frustrate negative impacts 

of the presence and design quality of parking spaces in public urban spaces through on-street 

parking, enclosed and pooling parking facilities. Street-level parking design considers off- 

and on-street parking design and its relationship with sidewalk and surrounding buildings. 

Overall, building and space layout play a crucial role in traffic management so that traffic 

engineering elements such as signs and add-on traffic-calming features are additional 

measures (Llewelyn-Davies, 2000). As such, a well-designed street is normally traffic-

calmed due to its layout, with no need to such traffic engineering, add-on measures. This 

strategy can psychologically change the drivers’ perception of the streets by designed street 

layout (Lacofano & Malhotra, 2019, p.38). The idea is in relationship with the global term of 

Unified Street System. With different names across various countries (e.g., woonerf in the 

Netherland, community court and shared streets in England and living street in Germany), it 

refers to a set of design interventions in residential streets to integrate pedestrian and vehicle 

movement on a shared context, which include such typical strategies as shared pavement, 

discouraged through traffic, marked entrance, deviation, bends and undulations, and 

landscaping and street furnishing (Southworth & Ben-Joseph, 2003, p.122). In general terms, 

the aim is to aware drivers of the need to drive with a greater care and consideration with 

reduced vehicle speed using designing streets (Carmona et al., 2010).  

 

- Land uses and activities 

1. Consistent mixing 

In accordance with macro-scale diversity, high land use mixture along the street can 

provide multiple destinations and a mixture of activities. A variety of purposes encourage 

people walking, and subsequently, active transportation is promoted. Hence, a mix of land 



216 

 

uses along the street would be a prerequisite of a lively street, which stimulates many 

activities to happen (Moughtin, 2003, p. 132).  

However, all kinds of land use mixing cannot contribute to this, since various uses have 

various needs and the conflict among uses are highly probable: therefore, all mixing uses tend 

not to be suitable. Apart from economic feasibility study, checking compatibility with 

existing neighbours is the rule in this regard (Llewelyn-Davies, 2000, p. 41). This addresses 

compatibility between uses and users, according to the street function. As such, there are 

some uses which are in conflict with walking and negative to active movement (i.e., traffic 

generators) along major and residential streets listed in Table 4.5. Such “unsupportive” uses 

should be controlled in order to making room for walking, cycling and other social functions 

of the streets. However, it must be noted that the elimination of all “non-conforming” uses 

from the residential area reduces the propensity for social contact and interaction in the street 

(Moughtin, 2003, p. 132). 

 

2. Street for mixed activities and users 

As discussed above, the different users of the street call for different needs. Apart from 

providing a transport link for local and regional pedestrians, people on vehicles and goods, 

the street should address social needs, too. The significance of sociability focus of public 

spaces falls within its contribution to regenerating historic functions of political, religious, 

commercial, civic and social to address citizens’ primary needs, which have been attenuated 

by highly privatised contemporary society (Mehta, 2014).  

Above all, streets should respond to gathering and social interaction, which is a less 

tangible function of the streets (Moughtin, 2003). According to Allan Jacobs (1993), “First 

and foremost a greet street should help make a community and facilitate people acting and 

interacting to achieve in concert what they might not achieve alone”. This is mainly because 

social streets can: (1) act as a “third place” and outdoor living room to welcome diverse age, 

genders, races and socio-economic classes, (2) become places for participating in community 

life through including community newcomers, (3) strengthen a sense of belonging, 

community identity, and social capitals, (4) increase both safety and the perception of safety 

(Lacofano & Malhotra, 2019, p. 91). Social streets also should provide spaces for other 

planned and spontaneous activities such as playing, recreation, leisure and relaxation, 

exercising, learning, engaging, shopping, vending and economic activities, fairs, 

demonstration, ritual observances and so forth (Jacobs, 1961; Southworth & Ben-Joseph, 

2003; Mehta, 2007; Mehta, 2014; Moughtin, 2003; Lacofano & Malhotra, 2019; Marshall, 

2003).  

Therefore, the key is to “design for all the uses and users” in order to address this multi-

functional character of the streets (Llewelyn-Davies, 2000). It is agreed that people’s 

activities and behaviour, and physical features of the places have reciprocal role in shaping 

each other (Dobbins, 2009, p.128). At least, the physical form of the streets impedes some 

activities and make others possible, while it might not shape social structure (Moughtin, 

2003, p. 131). As such, it is highly probable that the physical characteristics of street spaces 

—which facilitate people’s activities and their interactions— will discourage social 

interactions as a basic need of urban community, unless they are functional and pleasurable 
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(Dobbins, 2009, p.140). In this regard, it is required that the variety of uses, users and their 

behaviours as well as the capability of streets to welcome them and be convenient for a 

variety of pedestrians are mutually surveyed.  

  

- Streetscape 

These qualities are close to “path context” dimension to design walkable cities in 

Southworth’s words (2005) by which a positive walking experience is resulted. Of instrument 

and studies listed in Table 4.2, Maryland Inventory of Urban Design Qualities (MI-UDQ) —

developed by Ewing et al. (2005); Clemente et al. (2005); Ewing et al. (2006); Ewing & 

Handy (2009); Ewing & Clemente,  2013; Ewing & Bartholomew (2013)— has attracted 

attention among urban design professionals and local government in recent years, thanks to 

going beyond just assessing physical characteristics, and rather, focusing on perceptual 

streetscape qualities related to walkability. It is the first tool developed to operationalise 

different measures of urban design perceptual quality and connected to street walkability 

(Maxwell, 2016). Confirming this, the researcher’s investigations also revealed that it is still 

the only instrument to measure aesthetic urban design qualities relevant to walkability. In 

fact, it was a response to the limits of walkability audits focused on physical environment 

features and general qualities to project walking behaviour, as Ewing & Handy (2009) raised 

alarm that “[p]hysical features individually may not tell us much about the experience of 

walking down a particular street. Specifically, they do not capture people’s overall 

perceptions of the street environment, perceptions that may have complex or subtle 

relationships to physical features”.   

According to Figure 4.8, such perceptions intervene between physical features and the 

walkability of a community and walking behaviour. “They reflect the general way in which 

people perceive and interact with the environment” Clemente et al. (2005). Objective 

physical features bear upon pedestrian environment directly and indirectly through such 

perceptions and subjective individual reactions.  

Different from sensitivities of individuals such as sense of comfort, sense of safety or 

degree of interest reacting to a place, urban design qualities can create various reactions 

among different people which can be objectively measured by outside observes, unlike 

individual reactions that are individual (Ewing & Handy, 2009). 
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Figure 4.8 The role of perceptual urban design qualities on walking. Source: Ewing et al. (2006) 

 

The subject of relationship between perceptual urban design qualities and pedestrian 

activity has been focus of classic urban design literature (e.g., Jacobs, 1961; Lynch, 1960; 

Jacobs & Appleyard, 1987; Cullen, 1961; Jacobs, 1993; Gehl, 1987; Rapoport, 1990). 

However, very few attempts have been made to objectively measure streetscape qualities in 

urban design literature so that it is just satisfied of simple importance assertion (Ewing & 

Handy, 2009). Surprisingly, empirical evidence and operational definitions are scant for these 

qualities. In response, of eight conceptual qualities of imageability, enclosure, human scale, 

transparency, complexity, legibility, coherence and linkage, the first five streetscape qualities 

were operationalised through a quite complicated process as detailed in Ewing and Handy 

(2009), aiming at finding corresponding streetscape features related to each urban design 

qualities. This provided a basis for a handful of studies to validate such qualities in different 

contexts. They quantitatively tested out the relationship between individual streetscape 

qualities (as independent variables) and pedestrian number (as dependent variable), mostly in 

American cities such as New York (Ewing & Clemente, 2013), Salt Lake City (SLC) (Ameli 

et al., 2015), Salt Lake County, Utah (Park et al., 2019), Dallas, TX (Hamidi & Moazzeni, 

2019), and also post-industrial European city of Glasgow, Scotland (Maxwell, 2016), 

controlling for macro-level measures of “D” variables (i.e., density, diversity, design, 

destination, accessibility, distance to transit, and demographic). This framework has also 

been a basis for other studies to qualitatively evaluate urban design features of urban 

environments (e.g., Hooi & Pojani, 2019; Forsyth et al., 2010; Jacobson & Forsyth, 2008; 

Salat & Ollivier, 2017; Koltsova et al., 2012). In this study, the framework was kept and the 

significant variables (i.e., physical features) were updated based on Iranian condition. As 

such, quantitatively-designed coefficients were excluded as they reflected American 

priorities. The following sub-sections elaborate on these qualities including qualitative 
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definitions in the literature: 

 

1. Imageability 

The perceptual quality of imageability is related to the quality of physical environment as 

well as ability of human to evoke images in the mind of residents and visitors. Ewing & 

Handy (2009) qualitatively defined it as “the quality of a place that makes it distinct, 

recognisable and memorable. A place has high imageability when specific physical elements 

and their arrangement capture attention, evoke feelings and create a lasting impression”. 

Originally, Lynch (1960) is known as the most prominent theorist of imageability. In his 

book of the image of the city, he focuses on the different physical elements of the 

environment such as paths, nodes, edges, districts and landmarks to create a unique mental 

image. According to Lynch, imageability “is that shape, color, or arrangement which 

facilitates the making of vividly identified, powerfully structured, highly useful mental 

images of the environment”. The environment here influences human mind and form “sense 

of place”. That is why Cullen (1961) relates a characteristic visual theme to cohesive sense of 

place as a contributor to encouraging people to enter and rest in the space (p. 152). Using the 

example of Italian public town squares, Gehl (1987) also interprets imageability by a mix of 

life in the space, climate and architectural quality completing each other to form “an 

unforgettable total impression” (p.183). For him, it is a measure that determines the extent to 

which memorable a place is. Apart from the role of physical environment, imageability of a 

place also depends on human ability to recognise and remember patterns. In fact, it is 

associated with individual and socio-clutural context of a person for imagination and 

inspiring pattern with meaninng. 

Different components are at play to imageability. Landmarks have a special significane 

among other elements based on Lynch (1960), while it is emphasisied that all are necceary to 

form a city image. Acting as visual termination points, points for orientation and contrast, 

they contributes to identity and visual structure to a specific area (Ewing & Handy, 2009). 

They include a range of objects from “a doorknob or a dome” (in the words of lynch) to a 

memorable building with large size, complex shape and intense use (Appleyard, 1969). What 

is important is the singularity and location of lanndmarks in relationship to its context and the 

city at large (Ewing & Handy, 2009). Ewing & Handy (2009) also refers to vernacular 

architecture, striking views, unusual topography, and marquee signage as other component 

of imageability. According to the score sheet, physical features to operationalise imageability 

were (1) number of people, (2) proportion of historic building, (3) number of courtyards, 

plazas and parks, (4) presence of outdoor dining opportunity, (5) number of buildings with 

non-rectangular silhouettes, (6) quality of noise level, (7) number of major landscape features 

and (8) number of buildings with identifiers.  

 

2. Enclosure 

This is generally understood as a quality of being enclosed by vertical demarcators in a 

room-like situation playing to sense of enclosure. As defined by Ewing & Handy (2009), in 

urban design literature “[it] refers to the degree to which streets and other public spaces are 
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visually defined by buildings, walls, trees and other vertical elements. Spaces where the 

height of vertical elements is proportionally related to the width of the space between them 

have a room-like quality”. According to Cullen (1961), enclosure powerfully, obviously 

evokes a sense of position and identity with the surroundings (p. 29). Alexander et al. (1977) 

appreciates distinct and definite shape of spaces such as room and as important as the shape 

of surrounding buildings in order to create an outdoor “positive” space.  

Mostly, vertical elements are the buildings that must form the space by the edges, instead 

of sitting in the space (Jacobs & Appleyard, 1987). They act as street walls of the outdoor 

room instilling the sense of enclosure. Generally, the ratio of the buildings' height to the 

width of space between buildings ranges from 1:6, as a minimum, to a maximum of 3:2 in the 

urban design literature and municipal design guidelines. However, with the condition of less 

building masses in the suburban, the role of trees is undeniable in space definition (Arnold, 

1993). Lined street trees with high canopies positioned close together evoke the sense by 

visual illusion. As such, the number as well as height of trees can be used as the measure of 

enclosure as well. In addition, using prominent buildings, monuments, fountains as 

termination points as well as non-rectilinear and irregular grid layout of street network, New 

Urbanists believe in closing vistas and short sightlines in the streets to create enclosure 

(Ewing & Handy, 2009). Also, the ancients used to throw an arch over the street to close long 

vistas (Moughtin, 2003, p.135). The expert panel in the study of Ewing & Handy (2009) 

mentioned to on-street parking, planted medians, and even traffic itself as other contributors 

to visual enclosure.  

Aside from the type and size of the vertical elements, the continuity of street walls, 

including solid buildings and row of trees, plays to enclosure. For instance, together with 

large setbacks, dead spaces (such as vacant lots, parking lots, driveways and other uses 

lacking human activity) break the continuity. To operationalise enclosure, major physical 

features were proportion of street wall (same side and opposite side), proportion of sky 

(across and ahead), and number of long sight lines.  

However, enclosure has two faces: the first and most important one relates to the scale of 

local spaces and its definition (discussed above), the other to a specific type of urban 

structure that according to some authors, has negative social effects. Empirical evidence from 

the studies of Hillier and his colleagues at Space Syntax (Hillier, 1996), shows that when 

enclosure has been applied in an almost paradigmatic manner at different scales (not only in 

the modernist planning but also in the housing states planning after Cullen in Britain), “the 

crisis of modern housing is the crisis of this space” (ibid, p. 436). They show that this is so 

because, in order “to create communities in a naive way” the design for enclosure involves 

the fragmentation of urban fabric, what in fact “removes the least privileged groups of our 

societies from the public realm, and consign them to zones which no outsider entered without 

a strong reason and which were therefore known only by its inhabitants”. And this implies 

“exaggerating this face-to-face relationship and at the same time eliminating the leavening of 

strangers as found in ordinary streets”. In turn, Hiller argues that this kind of enclosure kills 

traditional urban life as Jane Jacobs describe it and at the end of the day, destroys the sense of 

belonging. Therefore, a wrong design principle would be exactly the need for short sight lines 

(some of the above authors claimed), since it means fragmentation. On the contrary, an 

adequate relation of long and short lines, of global and local scales, has been found to be 
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another quality of a good public space.  

In this sense, enclosure will not be considered a category in the following analysis 

although most of its measurements related with the definition of local spaces, could be 

included in the following section (Human scale) as spatial definition. 

 

3. Human scale 

According to Ewing & Handy (2009), human scale is generally defined as “a size, texture, 

and articulation of physical elements that match the size and proportions of humans and, 

equally important, correspond to the speed at which humans walk”. In addition, various 

definitions of human scale have been previously presented by urban designers, based on 

building height, the experience of space, movement in urban space and the ability of social 

interaction. Designers propose a three-to six-storey building tall by which they posited that 

taller buildings do not meet the scale of human. In addition, building width is simultaneously 

in connection with human scale definition so that it should not be out of proportion with the 

height. Apart from building features, adjacent space to buildings also contribute to human 

scale insofar Roger Trancik (1986) believes in spreading out lower floors and stepping back 

upper floors to give public spaces human scale definition interacting with human body. This 

line of thought focuses on the detail and elements of space to influence people experience of 

human scale. Trees, for example, are again recommended to compensate for building height 

and width of streets through a canopy of leaves and branches to moderate scale and allow for 

the experience of smaller space (Arnold, 1993). 

The matter of encountering human speed by detailing physical environment additionally 

plays to human scale. For instance, large signs with large letters should be replaced with 

small ones perpendicular to buildings to be matched with human (pedestrian) speed and 

requirements. Human scale quality facilitates positive interpersonal interactions in urban 

space (Gehl, 1987). As such, it is perceived when a person can experience or observe people 

interactions.  

A few physical features have been introduced as contributors to human scale. In the study 

of Ewing & Handy (2009) they highlight building details, pavement texture, street trees, and 

street furniture are all physical elements contributing to human scale. Detailing physical 

elements, the expert panel in this study lists the intricacy of paving patterns, amount of street 

furniture, depth of setbacks on tall buildings, presence of parked cars, ornamentation of 

buildings and spacing of windows and doors. Finally, number of long sight lines, number of 

street furniture, proportion of first floor with windows, building height, number of small 

planters, and presence of urban designer were found as major variables operationalised. 

 

4. Transparency 

“Transparency refers to the degree to which people can see or perceive what lies beyond 

the edge of a street and, more specifically, the degree to which people can see or perceive 

human activity beyond the edge of a street” (Ewing & Handy, 2009). As such, transparency is 

physically related to the attribute of material which pervious to light such as glass walls. In 

this sense, Ewing & Handy (2009) point to such physical elements as walls, windows, doors, 
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fences, landscaping and openings into mid-block spaces. Pozueta et al. (2009, p. 392) found 

that transparent street wall was the most valued characteristic for the pedestrian street, even 

more than the presence of trees or pavements width. The foremost examples are the visually 

permeable fences that allow to see what happen in the garden or courtyard, triggering 

pedestrian’s curiosity or the share of windows at ground-level facilitating visual interaction 

between outdoors and indoors as in row houses in the north of Europe.  

Together with directly seen physical quality, transparency can be perceived and 

“imagined” by the observers as well. Here some architectural and building details, such as 

positive effect of many entryways, balconies, front gardens and negative effect of blank walls 

and garages, contribute to the imagination of what lies behind the street edge. Trees also play 

to a sign of habitation with high canopies creating “partially transparent tents” (Arnold, 

1993).  

Of physical components of environment, courtyards, signs and buildings with specific uses 

(e.g., schools and churches) can add to transparency. Llewelyn-Davies (2000) believes in the 

function of externalising internal activities in transparency like outdoor dining or outdoor 

merchandise. On the other hand, reflective glass, arcades and large building setbacks can 

detract from transparency (Ewing & Handy, 2009). In total, it was operationalised using 

proportion of first floor with windows, proportion of active uses and proportion of street wall 

in the score sheet.  

Transparency also helps to secure public street spaces. Jane Jacobs (1961) in her seminal 

book of the death and life of great American cities argues that city streets are safe when and 

where there are continuous “eye upon the street”, appreciating the role of building 

orientation, active and transparent sides (e.g., windows) to provide natural surveillance. 

However, this function of transparency has not been much highlighted in the study of Ewing 

& Handy (2009).  

 

5. Complexity 

Complexity facilitates interesting visual urban street spaces. According to Ewing & Handy 

(2009), “[it] refers to the visual richness of a place”. In this regard, the richness and variety of 

environment information perceived by the observers play to complexity of place. Frequency, 

variation, predictability and being ordered for comprehension can direct environmental 

informants. That is why differing physical elements are at play to complexity. It relies on a 

set of physical features such as the numbers and types of buildings, architectural diversity and 

ornamentation, landscape elements, street furniture, signage and human activity (Ewing & 

Handy, 2009). Building type, frequency, and such details as shapes, sizes, texture and 

materials, colours, and architecture and ornamentation contribute to complexity. Jacobs and 

Appleyard (1987) highlight the role of narrow buildings in varying arrangements in 

complexity against wide ones. Building repetition, building orientation and setback, windows 

and doors frequency, and surfaces play to variation and complexity, accordingly. 

Other built-environment elements are also at play to complexity: light and shade resulting 

from the presence of trees is believed to give life into urban spaces can regenerate rich 

textural detail missing from modern architecture (Arnold, 1993). Such street furniture as 

streetlights, paving, benches, signage and public art add to the complexity of a place. Of 
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which, signage has been much given values in urban design literature. In the words of Cullen 

(1961), they are “the most characteristic, and potentially, the most valuable contribution of 

the twentieth century to urban scenery” (p. 151). While chaotic and overloaded signs detract 

from the quality of space, quality signs with right location, shape, colour, direction and the 

style of lettering make public spaces enchanting and evoke a sense of place. At large scale, it 

is agreed that the pattern of urban development contributes to complexity. Gehl (1987) claims 

that the mixture of land uses and housing options, transportation modes, human activity and 

people play to diversity, and subsequently, to complexity.  

As such, not only physical elements, but also do human presence and activity add to the 

complexity of a place. What is clear is that the amount of people activity and getting together 

results influence the perception of complexity. Gehl (1987) confirms that people in public 

spaces generally seek each other and new events take place around what are already in 

progress. Significant items to operationalise complexity were number of people, number of 

buildings, number of dominant building colours, number of accent colours, number of public 

arts, and presence of outdoor dining.  

Together, Table 4.3 present a walkability assessment framework for TOD in Iran (WAF-

IRTOD), which includes three main street characteristics of Infrastructure and access, Land 

uses and activities and Streetscape, coupled with related TOD design dimensions/ qualities as 

well as scopes and corresponding walking needs. 

This set of design qualities and dimensions is then applied to the process of 

comprehension of the design prerequisites for Iranian TOD. Since case study areas here 

would be several transportation environments around major transit stops, the evaluation of 

macro-level (urban form) and micro-level walkability are conducted across station catchment 

areas, based on selection criteria, the analytical approaches and associated indicators 

explained in the next section.  
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Table 4.3 Micro-scale street characteristics as a framework for TOD walkability assessment 

Characteristic Dimension/quality Scope Walking needs/reactions Measure 

Infrastructure and 

access 

Street for walking & 

cycling 

Design for safe, convenient, universal and pleasant 

active movements 

Accessibility 

Sense of safety (traffic) 

Comfort 

Walkway & cycleway attributes 

Facilities for walkers and cyclists 

Maintenance & cleanliness quality 

Transit node design  

Design for the integration between transit facilities 

and surrounding environment, and providing 

amenities for transit riders to complete non-

motorised mobility 

Accessibility 

Sense of place/community 

Transit station amenities & design 

Transit node as a community centre 

Integration with street 

Vehicular circulation 

design 

Design for controlling car traffic and associated 

facilities so as to highlight the priority of safe, active 

movements 

Sense of safety (traffic) 

Comfort 

Parking design  

Traffic impact 

Land uses and 

activities 

Consistent mixing 

Street design should consider services and uses 

which motivate pedestrians and exclude auto-centric 

counterparts 

Accessibility 

Sense of security (crime) 

Supportive/unsupportive land uses 

Horizontal and vertical mixture 

(building scale) 

Street for mixed 

activities (users) 

Making streets a “public living room” for a variety of 

activities and people 

Sense of security (crime) 

Pleasurability  

Sense of place/community 

Variety of users and behaviours and 

flexibility of public realm 

Streetscape 

Imageability 
Design for making recognisable and memorable 

streets to make “a sense of place” 

Pleasurability 

Sense of place/community 

Public open spaces & landscaping 

Street landmarks 

Architecture & building features 

Human scale 
Design for making a balance between the scale of 

streets and human attributes  

Pleasurability 

Sense of place/community 

Sense of position  

Street wall characteristics 

Defining street moderators 

Sky exposure, termination points & 

sight lines 

Building height-to-width ratio 

Building height 

Human scale street moderators 

Transparency 

Designing transparent street faces to promote visual 

interaction between outdoors and indoors and sense 

of security by natural surveillance 

Sense of security (crime) 

Pleasurability 

Sense of place/community 

Active uses 

Street wall features 

Complexity 
Design for visual richness of the streets to promote 

the sense of place 

Pleasurability 

Sense of place/community 

Architecture & building design 

Street design features 

Human activities 

Source: researcher 



225 

 

4.3 Data and methods   

To address the aim, the present study tests out the pedestrian-oriented urban design 

dimensions above1 on Iranian urban areas at the two scales of station area (macro) and street 

(micro). Whereas frequent studies have examined the correlation between built-environment 

characteristics and walking behaviour around TOD projects or station areas quantitatively, 

this study employs a qualitative approach to present a whole picture of built-up area design in 

Iran. Accordingly, it is assumed that there is rare TOD design project in Iran and the present 

study, as an explorative one, tends to be of initial efforts (to the author's knowledge) to 

scrutinise walking- and transit-oriented design dimensions under TOD proposals across 

Iranian urban settings.    

A multi-scale approach is applied with a combination of methods and measurements in 

order to guarantee a general comprehension of urban design in relation to transit in Iran. 

Nonetheless, the methods such as perceived survey (public perception of design qualities) 

were excluded, and thus, the researcher keeps it for future investigations2. To choose methods 

and associated measures and indicators, the decision was to cover a wide spectrum of 

indicators on urban design and then, balancing feasibility and accuracy. In this respect, 

although primary data collection is inevitable in some cases (e.g., micro-level indicators), the 

priority was to select those methods and measures with accessible data. As frequently tested 

out already in urban design and walkability studies, they are as follows: 

 

4.3.1 Mapping analysis: GIS-based measures 

The method is based on archival and GIS data, maps and aerial photos, and planning 

documents. They are used to facilitate site selection and built-environment analyses through 

producing the diverse maps of figure-ground, density, street network, land use mixture, 

walking catchment area analysis and so forth. The method is mostly related to macro-scale 

analyses. It refers to a set of associated urban from measures stemmed from existing data 

with spatial references (Brownson et al., 2009). In the case of Iran, data source for this 

method were national census tracts, local statistical yearbooks, city planning documents, 

formal municipality maps and GIS data in-use, technical plans and reports, and academic 

research projects. Arc GIS 10.8 was applied in this study to retrieve and analyse the digital 

data collected.  

Here, it is noted that data collection in Iran tended to be difficult since there rarely was an 

inclusive, integrated system of data arrangement (i.e., spatial infrastructure), and it should be 

 
1 The general focus of this study is on scrutinising urban form design based on the study aim such that urban PT 

design and qualities were excluded as the previous study went through it by reviewing and interviewing. More 

investigations are thus recommended for future work inside transportation-centred research lines to examine 

transportation issues in connection to the model. However, the present study introduced the main transportation 

characteristics for case studies and made reference to the transportation causes and effects during built-

environment analyses where possible (see Section 4.4). 
2 Apart from the reasoning detailed in the previous study regarding the difficulties and problems related to social 

engagement in Iran (Section 3.5.5), the perceived walkability evaluation needs enough time dedicated to data 

collection and analysis, which lies beyond the scope of this study. 
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gathered from various bodies. To address validity during utilising gathered data, the 

researcher took several actions: first, the attempt was made to mainly rely on data from 

formal bodies such as municipalities, MRUD departments, Statistical Centre of Iran and hired 

consultants. Previously-observed benchmarks helped the researcher to check the degree to 

which data accurately reflect the real world. In addition, open-source resources (e.g., Google 

Map, Open Street Map) were used to update archival data gathered as far as possible. Street 

centre-line, for example, was checked up and updated for all of study areas. In total, although 

some data collected were rather old (e.g., population and dwellings statistics), the researcher 

ensure that they might be less changed dramatically in most study areas since the majority of 

them have been already developed.  

Table 4.4 defines the indicators employed for macro level built-environment assessment, 

and provides data sources and calculation approach. The approach was to aggregate a 

combination of indicators for individual dimensions to produce better results, as far as data 

were available. These indicators were retrieved from a number of studies such as journal 

articles, papers and technical standards focusing on the subject of walkability and TOD in 

particular. Despite encountering the limited number of TOD-specific walkability records 

(e.g., Cervero & Kockelman, 1997; Jacobson & Forsyth, 2008; Forsyth et al., 2010; ITDP, 

2017; Lamour et al., 2019; Schlossberg & Brown, 2004; Dvorak et al., 2015; Rodríguez et al., 

2009; Singh et al., 2017; Jeffrey et al., 2019), the efforts were made to give such studies 

priority to extract the indicators, and next other walkability-related counterparts. 

However, the generalisability of the results is subject to certain limitations. Being limited 

to data availability, this study assumed that there is an even distribution of population and 

dwellings units across the study areas when calculating population and housing density, but it 

might not be true in the real world. Due to such a limitation, it was not possible to consider 

the effect of floor area (i.e., FAR) and building height on land use mixture and density for all 

study areas. Different land use classification and incomplete dataset for two cities, rather old-

fashioned statistics (2011) and the lack of required data related to urban travel (e.g., mode 

share) and walkability (e.g., footway completeness) were other major limitations of this 

study.  
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Table 4.4 List of indicators chosen for TOD design dimensions at macro scale, with related definition, data source and calculation methods  

Macro scale 

dimension 
Indicator definition Data source Calculation comments 

Density 

Population density: number of residents per total study area (gross) and 

per residential area (net). 

Census tract data (2011) reported 

by Statistics Centre of Iran (SCI) 

Because census tracts (blocks) do not conform to the study areas, total population (P) was 

calculated based on: 

𝑃𝑖 = ∑ 𝑝𝑡𝑖 + ∑ (𝑝𝑝𝑗 ∗
𝑎𝑗𝑖

𝑎𝑗
)

𝑛

𝑗=1

 

Where 𝑝𝑡𝑖 is the population of totally-included census tracts (blocks) within buffer 𝑖, 𝑝𝑝𝑗 is 

the population of partially-included census tract 𝑗 within 𝑖, 𝑎𝑗𝑖 is the share of land area 𝑗 

within 𝑖, and 𝑎𝑗 is land area of census tract 𝑗. 

Housing density: number of residential (housing) dwellings per total 

study area (gross) and residential area (net) in buffer (Jeffrey et al., 

2019). 

Census tract data (2011) reported 

by Statistics Centre of Iran (SCI) 

Because census tracts (blocks) do not conform to the study areas, a total of dwellings units 

(DU) was calculated based on: 

𝐷𝑈𝑖 = ∑ 𝑑𝑡𝑖 + ∑ (𝑑𝑝𝑗 ∗
𝑎𝑗𝑖

𝑎𝑗
)

𝑛

𝑗=1

 

Where d𝑡𝑖 is the dwelling units of totally-included census tracts (blocks) within buffer 𝑖, 𝑑𝑝𝑗 

is the dwellings units of partially-included census tract 𝑗 within 𝑖, 𝑎𝑗𝑖 is the share of land area 

𝑗 within 𝑖, and 𝑎𝑗 is land area of census tract 𝑗. 

Compactness: total area of developable sites/properties that are built-up 

within the study area (ITDP, 2017). 

GIS-based archival data from 

Tehran municipality as well as 

local department of MRUD in 

Qazvin 

• To calculate developable built-up areas, vacant lands (undeveloped areas) were excluded 

from the calculations. 

• According to ITDP (2017), transport infrastructure (railways and motorways), water 

bodies (lakes and rivers), natural topography or protected landscape (e.g., parks) were 

counted as the built-up areas. 

Diversity 

Entropy: calculated based on the equation of 

 LUE = −1(∑ 𝑝𝑖 ∗ ln(𝑝𝑖)

𝑛

𝑖=1

)/ ln(𝑛) 

Where 𝑖 presents land use class (1, 2, …, n), n is the total number of 

land use included in the study area, and 𝑝𝑖 is the share of area covered 

by land use 𝑖 (Cervero & Kockelman, 1997). 

GIS-based archival data from 

Tehran municipality as well as 

local department of MRUD in 

Qazvin 

• The indicator was calculated using five land uses classes of residential, commercial/office, 

green space, urban services and other built-up, excluding vacant land and road. 

 

• A customised land use layer was created to cover various land use classification based on 

the above common categories. 

Mixedness: calculated based on the equation of 

MI = ∑ 𝐿𝑁
𝑖

/ ∑ (𝐿𝑁 + 𝐿𝑅)
𝑖

 

Where 𝐿𝑁 is the total areas of buffer 𝑖 under non-residential urban land uses 

and 𝐿𝑅 is the total areas under residential urban land uses within 𝑖. (Zhang & 

Guindon, 2006). 

GIS-based archival data from 

Tehran municipality as well as 

local department of MRUD in 

Qazvin 

• The indicator was calculated residential   against commercial/office, green space, urban 

services and other built-up, excluding vacant land and road. 

 

• A customised land use layer was created to cover various land use classification based on 

the above common categories. 

Car parking area: total land area dedicated to off-street parking lots 

within the buffer areas. 

Open source data (Open Street 

Map) and Municipalities’ 

statistical yearbook 

• Semi-public parking areas (e.g., those dedicated to office, mall, restaurant and hospital) 

were excluded from calculations. 

Local destinations (or services accessibility): frequency of local 

destinations (education, recreation, social & cultural, food retail, 

financial, health and other retail) per (built-up) study area (1000 meters 

buffer), similar to Walkscore © and 15-minutes city. Destination 

categories adopted from Witten et al. (2011). 

Open source data (Open Street 

Map) 

• Adapted destinations include: 

1. Education: school 

2. Recreation: accessible park, green space, playground and sporting facilities 

3. Social and cultural: mosque, church, shrine, community centre/hall, public library, 

cinema, theatre, museum, art centre/gallery 

4. Food retail: supermarket, bakery, petrol station, fast-food outlet, greengrocer, butcher  

5. Financial: ATM, bank, post office 

6. Health: clinic, pharmacy, hospital, dentist 

7. Other retail: shopping centre/mall, commercial centres  

• The amenities listed above under destination categories was selected and included based 

on the availability of comparable data for all study areas. Amenities were represented by a 
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Macro scale 

dimension 
Indicator definition Data source Calculation comments 

single point.  

• Parks and green spaces must be at least 300 square meters (ITDP, 2017). Sporting facilities 

or playgrounds inside parks were considered a single recreation facility. 

• Arc GIS editor for OSM 10.8x Desktop was used to extract amenity data for each study 

area in Arc Map environment. The sum of amenities was then counted for each study area, 

using Summarise command. 

Design 

Street network density: total length of streets per total (built-up) area of 

buffer (km/km2) (Dvorak et al., 2015) 

GIS-based archival data from 

Tehran municipality as well as 

local department of MRUD in 

Qazvin 

• First, the street network (centrelines) was updated based on open-source satellite (road) 

images (e.g., Google Map and Open Street Map) and then total street length was calculated 

in Arc GIS.  

Connected node ratio: share of three or more ways intersections per 

total number of intersections per study area (Jeffrey et al., 2019).  

GIS-based archival data from 

Tehran municipality as well as 

local department of MRUD in 

Qazvin 

• First, the street network (centrelines) and intersections were updated based on satellite 

(road) images (e.g., Google Map and Open Street Map) and then the total count of 

intersections was calculated in Arc GIS. Border dangles created by buffer extraction were 

removed during the calculation of total intersections. 

Permeable network ratio: number of three-and four-way intersections 

per length of street network (km) within buffer area. (Brownson  et al., 

2009). 

GIS-based archival data from 

Tehran municipality as well as 

local department of MRUD in 

Qazvin 

• Number of intersection and total length of street were adopted from previous indicators 

Access to transit 

Transit accessibility: number of subway stations and bus stops per 

(built-up) study area (ITDP, 2017). 

Open source data (Open Street 

Map and Google Map) and 

Municipalities’ statistical 

yearbook 

• Stations at both side of the street and various entrances of a single subway station were 

counted as one transit opportunity.  

Pedestrian Catchment Areas (Ped-Shed): ratio of 1000/500 meters 

network distance from subway/bus station to Euclidean distance from 

the same station (Schlossberg & Brown, 2004). 

Road network from GIS-based 

archival data from Tehran 

municipality as well as local 

department of MRUD in Qazvin 

• Walking distance for rapid transit station was 1000 meters and 500 meters for bus stations. 

 

• After updating street network using Google Map and Open Street Map, Network Analyst 

extension in Arc GIS was used to calculate the corresponding network distances 

Impedance pedestrian Catchment Areas (IPCA): ratio of 1000/500 

meters network distance from subway/bus station to Euclidean distance 

from the same station (high-speed routes were excluded) (Schlossberg 

& Brown, 2004). 

Road network from GIS-based 

archival data from Tehran 

municipality as well as local 

department of MRUD in Qazvin 

• The calculation is the same as above, but beforehand, freeways and major arterial streets 

with high-speed limits were excluded in Sites 2, 3, 4, and 5. The counterparts were not 

found in the rest of the study areas. 

Source: researcher 
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4.3.2 Direct observation1 

To make micro-level analyses feasible, a set of selected streets within the study areas 

(Section 4.4.3) were directly observed to survey required data. There were two rounds of data 

collection in June 2019 and August-September 2020, respectively. During the first round, the 

researcher as only observer visited targeted streets in-person to collect data. The observer 

walked past complete length of each street within a 500-metres buffer (including several 

block faces) to/from the stations (walk-by observation). In some cases, unstructured 

observation was also conducted to collect data about specific subjects or sites, out of the 

fixed-route observation. The streets were observed in weekdays within morning and evening 

peak hours (11-14 a.m. and 19-22 p.m.) across a total of four days, as the aim was to record 

maximum human activity and vehicular traffic within streets physical environment. The 

general weather condition was good with no wind, raining, etc. Depending on site conditions, 

the duration of observation was different for each street (20-60 minutes in average).  

To run the complementary round of observation, two observers were hired as assistant, 

one for each selected city. They were graduated students majored in urbanism. They were 

trained of data collection process and protocols based on the final indicators (Table 4.5). In 

this respect, two Skype sessions were conducted with them beforehand: the definitions were 

presented and the researcher’s expectations were explained.   

Making photographs and taking field notes were principal means to record data. They are 

useful tools when thinking about the appearance of streets and walkways (Southworth & 

Ben-Joseph, 2003, p.155). Two methods of handheld and fixed-point shooting were used to 

take photos depending on the selected indicators (Table 4.5). Besides physical characteristics, 

the former method is used for capturing pedestrian behaviours in using various urban spaces 

across select streets. To accomplish the latter, as already described in Porta & Renne (2005), 

the camera is set on about the centreline of each select street, then the shootings are analysed 

through estimating given areas inside images (e.g., sky exposure) or evaluating physical 

features. A list of photography subjects was also sent to the observers based on the micro 

scale indicators in the table below.  

Indicators for street-level analysis were extracted from existing body of literature 

including community audits (Table 4.2). However, efforts were made to come to terms with 

physical characteristics of Iranian cities during indicators selection. It was built on the results 

of the previous study, primary direct observations, and knowledge of the researcher by living 

in such urban spaces for many years. Outdoor dining, as a feature to imageability and human 

scale qualities, for example, was excluded as rarely can be seen in Iranian streetscape. Also, 

all issues related to dogs or pets, including environment maintenance, universal accessibility, 

etc., were ignored as they scarcely exist in urban environments. This set of indicators could 

help the researcher and other observers to have affecting items in mind when observing the 

study streets.  

Although counting physical evidence and making indices make analyses easier and more 

 
1 Although GSV, as a virtual approach, is increasingly used to remote micro scale observation, it is rarely 

available for Iranian urban environments. A limited set of street views, including 360-degree fixed-point images, 

were mostly available in the case of Tehran. This study tried to make use of them as far as possible to 

complement the direct observations  
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understandable, the approach in this method was to go beyond mere a quantitative approach 

through giving numbers, or community classification, prevalently used in walkability 

(community) audits. Rather, comparatively looking at common patterns between selected 

spaces was on the agenda to present the general mutual trends and comprehensive analyses. 

In this regard, two comparative analyses between major and residential streets as well as 

among different fabrics were set up in the present study. It also contributes to address the 

study aim of understanding the most effective street physical elements on walking and 

cycling, which categorisation of streets or community to reflect overall differences have little 

insights into them (Handy, 2015). However, possible bias during street observations as well 

as limitation in measurements further make these findings less generalisable at street scale. 

Although the qualitative field notes plus photographing helped to have a better 

comprehension of individual qualities than developing a “walking index”, the subjective 

assessments by noting general statements performed by the researcher as well as assistant 

observers increased the probability of unreliability which may affect the results accuracy. 

Moreover, there were a possible bias when evaluating design qualities, since the researcher 

had to make decision upon a handful of divergent inter-observer evaluations of a single street 

—resulted from the different circumstances recorded. More specifically, this was the case 

where the qualitative assessment of aesthetic (streetscape) qualities was converted to and 

ranked by the four-scale point. 

  

 

 

  



231 

 

Table 4.5 Definition of measure and indicators foe micro scale analysis 

Measure Definition Major indicator for observation 

Walkway & cycleway 

attributes 
The degree to which required conditions 

are provided for walking, bicycling, etc. 

Path presence, adequate width, continuity, steepness, pavement material, physical 

obstruction (tunnel, narrow path, large billboard and large on-street trash 

dumpsters) 

Facilities for walkers and 

cyclists 
The degree to which required facilities are 

provided for walking, bicycling, etc. 

Public seating, wayfinding aids, street lighting, shade trees (canopies), trash cans, 

drinking fountain, bike parking (rack), facilities for disabled persons 

Maintenance & cleanliness 

quality 

The extent to which street environments 

are well-maintained and clean for walking, 

bicycling, etc. 

Presence of physical disorder, graffiti, litter, broken windows, glass, bottles, 

vandalism, cigarette, low-quality light poles and odour  

Transit station amenities & 

design 

How much station design and required 

facilities can motivate and support transit 

riders 

e.g., signage, shelter, bench, bike parking (rack), design quality  

Transit node as a 

community centre 
The degree to which station acts as a centre 

for mixed uses and users 

Presence, scale and quality of pedestrian-friendly public realm, and centrality and 

visibility of civic uses around the station 

Integration with street 
The degree to which station is integrated 

with street environment to facilitate riders’ 

connectivity 

Safe and convenient connection to surrounding streets, station visibility, 

availability of other transit options (multimodality) 

Parking design 
How parking is dealt with within street 

environment 

Presence of on-street and off-street parking, park-and-ride facilities, garages, 

driveways, parking design (open /enclosed), and position (front vs. back)  

Traffic impact 

How much car traffic impacts are 

controlled to protect social space and 

pedestrian-dominancy, while accessible by 

cars 

Roadway (lanes, width, function, buffer), traffic calming devices (signal timing, 

speed bumps/tables, medians, undulating roads, bulb-outs, small curb radii, speed 

limit, and narrow roadways), crossing aids (signalisation, raised surface, curb cut, 

stop lines, marking), car facilities (traffic signs or lights, highways and billboards) 

Supportive/unsupportive 

land uses 
The degree to which street activities 

support pedestrian movements 

Presence of positive (e.g., restaurant, supermarket, housing, school, health, office, 

other civic uses, park, plaza, play-ground and other recreational uses, etc.) and 

negative uses (e.g., undeveloped land and derelict building, industrial, parking lot, 

gas station, isolated area, etc.) along the street 

Horizontal and vertical 

mixture  
The degree to which uses are mixed along 

streets and at the scale of building 
Presence, mixture pattern 

Variety of users and 

behaviours and flexibility 

of public realm 

How much streetscapes offer multiple 

opportunities for various activities and 

behaviours and to which extent street 

environment has capability to be adapted 

with them 

People with active behaviour, motorist behaviour, presence of a context for 

socialising (community-gathering places), eating, playing, commerce, etc. 
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Measure Definition Major indicator for observation 
Public open spaces & 

landscaping The degree to which the presence and 

design quality of such measures contribute 

to capture attention, evoke feelings, and 

create a lasting impression in streets 

Courtyards, plazas, and parks, natural landscape (water bodies, mountain ranges, 

or human-made features) 

Noise level e.g., cars, trucks, people, music, construction 

Architecture & building 

features 
Historic building, building with identifier, specifically-designed building form  

Street wall characteristics 

The degree to which the presence and 

design quality of such measures can 

visually define the streets 

Façade continuity (setbacks, vacant lots, parking lots, driveways), street trees 

presence and height 

Defining street elements 

(moderators) 
On-street parking, planted medians, and traffic 

Sky exposure, termination 

points and sight lines 
Presence of long sight lines, termination points (e.g., prominent buildings, 

monuments, fountains) and degree of sky visibility 

Building height-to-width 

ratio 
1:6 to 3:2 

Building height 
The degree to which the presence and 

quality of such measures can match street 

environment with the size and proportion 

of human form 

Long sight lines, building height 

Human scale street 

elements (moderators) 

Ground-level windows, small planters, street furniture (e.g., bench, street vendor), 

pedestrian light, pavement texture, depth of setbacks on tall buildings, parked 

cars, buildings ornamentation and windows and doors spacing, softness (e.g., 

porticos, arcades, low fencing, stoops, and shelters) and other street items. 

Active uses 

The degree to which the presence and 

quality of such measures guarantee an 

outdoor-indoor visual connection 

Active-use buildings, courtyards, and buildings with specific uses (e.g., schools), 

vendors 

Street wall features 
Ground-level windows, trees, façade continuity, positive (e.g., entryways, 

balconies, front gardens) and negative element (e.g., blank wall, reflective glass, 

high fence, large setbacks and garages) 

Architecture & building 

design 
The degree to which visual variety of 

streetscape is provided by such measures 

Building type, frequency, shape, size, texture and material, colours, orientation, 

setback, architecture, and ornamentation, repetition, windows and doors, etc. 

Street design features 
Trees’ light and shade, street furniture (streetlights, paving, benches, signage and 

public art),  

Human activities Human presence and activity 
Source: researcher 
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4.3.3 Case study selection  

- Selected cities 

Iran as a vast territory homes 1242 cities with a variety of size and socio-cultural 

characteristics within diverse climate conditions. Due to diverse landscape of Iranian cities in 

terms of climate, population, economy, geography, urbanisation, etc., it seems difficult to 

find a generalisable case, representing most Iranian urban areas. The aim of this study was to 

analyse to what extent is the design of Iranian cities conducive to welcoming TOD core 

proposals, and each city has a variety of urban tissues, different urban designs, according to 

the local culture and available technology, the time and type of development, etc. Obviously, 

it would not possible to analyse enough cities to get a fully representative sample of such a 

variety, and only a limited number of cases are used. In this sense, the selection of the cases 

follows clear criteria, which allows to rewind the process for any interested readers and to 

make explicit its limitations. To tackle it, both public transit mode and city size were 

principally adopted as the main criteria in this study in order to demarcate case study cities 

for scrutinising station area. This was a decision based on the mission of TOD planning to 

integrate transport and urban development and availability of data. Except for taxi, formal 

urban public transit can be mostly found in the forms of rail (subway system) and bus 

(conventional bus and BRT). To make a generalisable study and find best cases as 

representatives of Iranian urban areas, two cases including one metro-based city and a bus-

based one are selected as proxies for all Iranian cities. Very limited in Iran, urban rail services 

can only be found in large capital cities and metropolitans with over one million inhabitants 

(Table 4.6), according to the law of “Urban Rail Transport System Support”.  

 
Table 4.6 List of metropolitans and large cities with over one million population (disqualified cases in highlight) 

City Population* 
Urban Railway** Other public transit 

Line (#) Network (Km) Annual trip (million) BRT Bus 

Tehran 8,693,706 7 228 728 * * 

Mashhad 3,001,184 2 38.1 44.1 * * 

Isfahan 1,961,260 1 20.2 1 * * 

Karaj 1,592,492 Under construction  * 

Shiraz 1,565,572 1 24.5 3.7  * 

Tabriz 1,558,693 1 17.2 1 * * 

Qom 1,201,158 Under construction * * 

Ahvaz 1,184,788 Under construction  * 

Source: researcher 
* Based on the latest national census statistics (SCI, 2018b) 
** The data related to public transit was collected through various databases such as metro companies' webpages, 

transport plans, and municipalities' statistical yearbooks. 

 

Of which, Tehran has a longer history of metro development and clearly the larger 

network of subway infrastructure by far. Nowadays, metro services with a share of 10.1 per 

cent in urban trips are well known for residents and daily city visitors from the rest of Iran. In 

recent years, urban form as well as various urban infrastructures has been adapted based on 

metro infrastructures. Tehran municipality and city council has recently made some efforts to 
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develop TOD-centred urban development initiatives such as Complete Street. It is also one of 

the pilot cities selected by MRUD, which TOD proposals were supposed to be primarily 

examined. With concentrated key national organisations, professionals, amenities, research 

bodies, etc., the city offers further data and literature available than other metropolitan areas. 

In addition, the city is in reasonable access from the researcher's hometown to accomplish the 

observation and he is familiar with the city profile better than the other cases above. For all 

these reasons, thus, Tehran tends to be more qualified than other cases above and in which 

data collection is to be more feasible. 

As shown in the table above, there are also limited bus-based rapid transit services in few 

Iranian cities compared to the higher coverage of conventional buses. While conventional 

buses are in-use in almost all medium-sized and upper populated cities, the decision was to 

consider just medium-sized cities to better address generalisation. This scale of urbanisation 

is also the focus of global urban studies thanks to opportunities that provide such cities, 

including the ample land spaces for effective TOD land development and financing (Xu et al., 

2017). However, small cities are excluded in this study because there are no bus services 

running in such cities, based on national urban transport policies (Section 3.4.4). Table 4.7 

lists a total of 17 upper medium-sized cities in Iran populated between 300 to 600 thousand 

inhabitants, in decreasing order of population. For the study purpose, the range can properly 

demonstrate the classification of medium-sized cities in Iran with five thousand to over eight 

million cities. The long list of such cities in Iran makes the case study selection difficult. In 

this respect, the decision is to limit the selection process to major cities with increasing 

urbanisation trend, as a preference to TOD planning. All the remaining 12 cities provide bus 

services with different quality and frequency as the only public transport mode. 

Unfortunately, lacking travel data including urban bus transportation mode share and annual 

passenger for all cases robbed the opportunity of comparative analysis between cases1.  

 
Table 4.7 The list of bus-based medium-sized cities in Iran (disqualified cases in highlight) 

City Provincial capital Population* Population growth rate (%) * 

Zahedan Yes 587,730 +4.82 

Hamedan Yes 554,406 +5.44 

Kerman Yes 537,718 +0.61 

Yazd Yes 529,673 +8.95 

Ardabil Yes 529,374 +9.68 

Bandar abbas Yes 526,648 +20.86 

Arak Yes 520,944 -1 

Islam-Shahr No 448,129 +15.17 

Zanjan Yes 430,871 +11.38 

Sanandaj Yes 412,767 +10.37 

Qazvin Yes 402,748 +5.54 

Khorram-Abad Yes 373,416 +7.24 

 
1 It was needed to make in-person visits of corresponding municipal organisations for each case, which was 

impossible due to the frequency of dispersed cities across Iran.  
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Gorgan Yes 350,676 +6.42 

Sari Yes 309,820 +4.52 

Shahriar No 309,607 +24.10 

Quds No 309,605 +9.20 

Kashan No 304,487 +10.59 
Source: researcher 
* Based on the latest national census statistics (SCI, 2018b) 

 

Amongst the eligible cities above, Qazvin was selected as the second case according to the 

primary research. As with Tehran, Qazvin has also started several attempts to test TOD 

model. In recent years, it has created several pedestrianised pathways and a network of 

cycling lanes. Again, the researcher can access more easily to the data and literature required 

as well as the city than the rest. During the interviews conducted in the previous study, it was 

also recommended by six participants, in response to the question of introducing a medium-

sized city for TOD design investigation. Two select cases are also close together, 

geographically quite central to Iran within the regional rail corridor of Tehran-Karaj-

Hashtgerd-Qazvin. However, it is good to recall that this might not represent all urban 

settlements in Iran well as, for example, western cities spread over mountainous context 

(Zagros mountain chain) or central/southern cities affected by arid climate have resulted in 

various spatial forms and physical design. As discussed earlier in Section 3.4.3, it is worth to 

recall that climate condition and geographic context have historically been determinant for 

urban morphology and environmental design in Iran, as elsewhere. 

 

- Macro-level selection: study areas  

To compensate, make the study running and analyses feasible, a sample of each station 

area type was chosen. To do this, the typology of urban textures in Iran can be helpful with 

regard to the study focus of urban form and design attributes. It provides a common language 

among Iranian cities in terms of urban form. Reviewing the existing body of literature 

(Hamidi et al., 1997; Tavassoli, 2016; Bonne, 1979; Soltani, 2017b; Noohi Tehrani, 2016; 

Ahmadi et al., 2012, etc.) revealed that they have been classified based on different criteria in 

Iran: (1) historical eras (e.g., before and after the revolution) (2) chronological development 

(historic, old, median, modern, peripheral, satellite, new towns), (3) sustainability 

(deteriorated vs. stable), (4) scale and intensity (low-rise, high-rise and mixed), (5) parcel size 

(fine-grained vs. big lots), (6) morphology (orthogonal vs. irregular), (7) liveliness (active vs. 

passive), (8) compactness (sprawl vs. intense). Considering this, here important dimensions 

were the form of street network and morphology, development characteristics, activities and 

walkability for the purpose of the present study. According to Soltani (2017b), a typical 

classification of urban fabrics in Iran —based on urban (street and building) forms— was 

hired, which includes four types of urban fabrics: (I) historic (also called traditional or old), 

(II) transitional (i.e., modified historic), (III) modern grid (new fabric), and (IV) informal, as 

previously described in Section 3.4.3. This classification has been already introduced by 

classic studies on urban design literature in Iran with almost the same content, but different 

titles. For example, they are internal, median and external parts of the city in the words of 

Tavassoli (2016). Although the situation might be changed city-by-city under various 
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geographic, socio-economic and climate circumstances, the table below describes the main 

common attributes among them coupled with associated figure-ground maps. 

 
Table 4.8 Main characteristics of typical urban fabrics in Iran 

Type 
Tissue characteristic 

Street pattern 
Development pattern (plot & 

building) 
Figure-ground 

I 

• Winding, twisting, 

narrow and chaotic 

network (streets) 

• Organic hierarchy 

• High compression 

• Non-directed access 

• Low rise 

• Irregular plots 

• Small plots 

• Memorable architecture 

• Asymmetric division 

• Varied building orientation  

II 

• Semi-grid network 

• Non-directed & 

directed access 

• Mostly Irregular plots 

• Varied building orientation 

 

III 

• Grid-like network 

• Well-connected streets 

• Directed access 

• Regular lots 

• Symmetric division 

• Monotonous land form 

• Parallel building to street 

 

IV 

• Organic form 

• Spontaneous 

• Non-directed access 

• Irregular lots 

• Fine-grained 

• Varied building orientation 

 
Source: Soltani (2017b) for the case of Shiraz (figures were scaled at 1:4000). 

 

The characteristics of various tissues make several hypotheses for transit- and pedestrian 

friendliness of such urban forms to be tested out in the present study. Overall, historic fabrics 

seem to be preventive to car movements and ideal for pedestrians. Public transit stations have 

been also added to such areas where they were possible in the surrounding major streets. The 

second class includes historical districts with emerging modern constructions and street 

adaption to car, mostly after the twentieth century. Constructing many major streets and 

highways in recent decades made this network car-oriented as well, and bus transit circulation 

feasible, on the other hand. New grid-like developments —after the revolution (1979)— 

apparently provide better connectivity while wide streets, frequent driveways, individual 

parking close to the street, and subsequently, high car speed have decreased pedestrian safety. 

Similar to the historic fabric, the last type of urban fabric (IV) presents organic morphology 

of network while simultaneously welcomes car movements. Due to limited basic urban 

services provided in informal settlements such as public transportation, rarely public transit 
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stations can be found in such areas. Neither are facilities or urbanisation fully developed so, 

in case of intervention, these areas would probably merit complementary (or different) 

priorities and strategies plus TOD. 

Thus, it was decided to remove this type of fabric from the process in this study. 

Therefore, three bus-based station areas in the medium-sized city as well as three metro 

precincts in the large city were selected for further data collection. Although primary 

investigation of the fabrics revealed some morphological attributes, more in-depth 

scrutinising is needed to precisely comprehend TOD design dimensions for each fabric.  

The selection procedure was started with finding major transit stations in each fabric, 

preferably multilink ones with interchangeable modes and higher daily trips. The decision 

was to avoid special station areas with unique characteristics e.g., land use, connection, etc., 

which cannot appropriately reflect and represent other Iranian urban areas. Data availability 

also influenced the selection process. To make comparisons of the characteristics between 

study areas possible, the boundaries were demarcated around the stations based on fixed, 

straight-line walking distances. Two kinds of the catchment areas were selected for both bus 

stops and subway stations according to the radius of 500 metres (78.53 ha) and 1000 metres 

(314.15 ha)1 —in order to consider the effect of distance decay. Network distances also 

helped to analyse the accessibility and to understand actual pedestrian catchment area 

(Section 4.5.4). These all made macro-level analysis feasible in the present study.  

 

- Micro-level selection: street 

In the present study, street is selected as the only type of public open space to micro level 

study among traditional modes of public open spaces. This is mainly because streets are 

major type and dominant form among other public spaces in Iranian urban setting. Almost the 

majority of public spaces are in the linear form of street and corridors than non-linear urban 

forms such as squares and plazas. The latter are typically roundabouts or circles acting as 

facilitators for car traffic, not public social squares.  

Apart from conventional, hierarchical engineering-centred street types based on motor 

traffic capacity and road role categorised into to distributer and access roads (Marshall, 

2003), streets are multi-functionally classified according to their capacity for every kind of 

movement as well as street function, lined building type and landscape as a public realm 

(Llewelyn-Davies, 2000): main road, avenue or boulevard, high street, residential street and 

courtyard. Accordingly, two kinds of transit-adjacent streets frequently found across the 

study areas were chosen within 500 meters buffer of the stations: (1) the most prominent 

major or high streets which mainly are commercial streets characterised with higher vehicular 

traffic (speed), active frontage, and mixed use, and its connectivity include other districts 

(and, in the case of modern developments, accesses to expressways), and (2) local primarily 

residential streets within neighbourhoods with residential building lines that end in or start 

from an adjacent high street to the station. These streets became undulating alleys within 

 
1 According to the researchers’ knowledge, there is no specific study on comfortable walking catchment in 

Iranian cities including the cases selected. Therefore, the researcher decided to follow the third version of ITDP’ 

recommendation of sampling station areas since it has been defined as an inclusive, international standard 

specific on TOD (see ITDP, 2017). 
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historic texture in Sites 1 and 4. Must be noted that residential streets were excluded from the 

observation of streetscape qualities as they have not still been operationalised for such kinds 

of streets. At least one street was selected for each type within each study area to carry out 

data collection. They include the different number of street segments depending on facing 

blocks’ length, as detailed in Section 4.4.3.  
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4.4 Study areas’ profile 

4.4.1 Tehran  

Located in the upper middle of Iran and at junction of east-west (symbolic Silk road) and 

north-south corridors, Tehran lies on the southern slopes of Alburz mountains with moderate 

climate traditionally providing a superb central location to live, work, and access and 

governing the rest of the territory.  

The capital city of Tehran has been inhabited since hundreds of years ago. The large 

concentration of diverse economic activities and services (e.g., health and academic), having 

the largest market in Iran, and political and administrative centralisation (Madanipour, 1999) 

increasingly made Tehran the most important destination to attract immigrants in Iran, 

absorbing 31% of total national immigrants in 2006 (Tehran Municipality, 2008). As a result, 

the population of Tehran has soared during recent decades. It has a population of about eight 

million inhabitants and three million households, itself containing 14.69 per cent of total 

urban population of Iran, according to the latest census (SCI, 2018b). The rate of population 

growth has been +1.5 during 2011-2016 (Tehran Municipality, 2019). The growth of 

population in Tehran has caused a population growth of the suburbs, surrounding towns and 

villages too. Decreasing household size has been 2.98 person per household in 2016 that is 

lower than the province (3.1) as well as the country rate (3.3) (SCI, 2018b), owing to the 

previously-initiated process of family nuclearisation in recent decades (Madanipour, 1999; 

Habibi & Hourcade, 2005). National census (2016) has reported a density of 141 

person/hectare for Tehran (Tehran Municipality, 2019). The latest estimates on population 

density revealed a rate of 8000 person per square kilometre for Tehran, higher than the 

average for Iranian large cities1 (7400 person/km2) and lower than some other counterparts 

such as Mashhad, Kermanshah, Qom, Urmia, Rasht, Hamedan, etc. (Demographia, 2020).  

On the economic side, due to the concentration of activities under industrialisation since 

before and after the Second World War, the employment in services (including 

administrative) and industry sectors has become the general employment category in Tehran, 

leaving little room for agriculture so that just one per cent of Tehran’s population work in 

that. The rate is 34% and 65% for industry and services, respectively (Tehran Municipality, 

2019). Employment rate has been estimated at approximately 89% in 2016 (Tehran 

Municipality, 2019); Compared to the rest of the province and other Iranian cities, Tehran has 

considerably fewer unemployment rate. Regrading job and economic activity distribution, in 

Tehran, as in other Iranian cities, most activities lie in the single, main centre of the city 

located inside the restricted traffic zone. Not surprisingly, economic dynamic of the city, the 

concentration of money, job, specialties, high-rank services, etc., on one hand, and the limited 

available land and an increasing price, on the other hand, spurred the construction market so 

that Tehran has the highest rate of constructed apartments and high-rise buildings among 

other Iranian cities in recent decades.  

Modern urban planning in Tehran coincided with the city outward growth in the form of 

 
1 Here, the large cities include those with population over half million inhabitants 



240 

 

housing estates and satellite towns, resulted in fragmented urban fabric (Madanipour, 1999). 

The spatial expansion of the city has been dependent on the natural elements and constrained 

by Alburz mountain chain from the north and east, and southern desert, leaving the west for 

the new developments. This has made changes in the spatial pattern of the city as well. The 

pattern of mass and space in Tehran shows a transformation of the share of open space from 

the center towards new development so that the urban area located in the downtown have 

higher masses (built-up areas) and the ratio of mass to space is higher, by far. As such, urban 

open spaces have not been well distributed across the city so that the marginal developments 

have larger total open space areas (Tehran Municipality, 2008).   

Different activity centres can be spatially distinguished in Tehran. The city centre, as the 

first, most important activity centre, contains various economic activities which has been 

extended to the north in the form of corridors (along arterial streets) and zones in recent 

decades. Public spaces also have been established along commercial activities corridors 

providing urban spaces to walk, recreation, and social behaviour. Two main centres, in the 

north (Tajrish) and the south (Ray) can be introduced as religious/commercial centres which 

have been spatially connected to the old city boundary afterwards. In addition, there are 

several other centers figured out in the upper middle of the city with the predominance of 

administrative, academic, health and cultural and recreational centers. Industries are 

distributed in the west and southwest.  

The city has been divided into 22 municipal regions (Mantaqeh); each region includes 

several districts (Nahieh) and neighbourhoods (Mahaleh), containing a total of 123 districts 

and 354 neighbourhoods. Each municipal region has its mayor working under the decision of 

the Tehran’s municipality and city council.  

Three urban textures known in Iran can be identified in Tehran too, based on the 

chronological development of the city. Old texture of Tehran accommodates with the historic 

areas and the boundary within the previous city wall known as “Hesar-e Naseri”, dating back 

to the Qajar dynasty and before that, and also include a few developments pertinent to the 

Pahlavi dynasty. It includes the contemporary centre of the city. Median texture (modified 

historic) lies between old texture and modern development in Tehran dating back to the first 

Pahlavi dynasty (Reza-Shah) and first half of the second Pahlavi dynasty (Mohammadreza-

Shah). A planned pattern of development has made different urban fabric than the previous 

one, demonstrating a transformation towards the development of modern urban functions and 

structure in Tehran. New areas have been fragmentally established based on the various 

corridors from the centre. A few villages with an informal-like texture have been 

amalgamated in this way, resulted in unbalanced dispersion of this texture. Mostly, this 

texture includes built-up areas developed after 1970s —the last years of the Pahlavi dynasty 

and after the revolution. The main development corridors have been northward and westward. 

Today, this texture accommodates a large share of the formal Tehran city limit.  

The figure below displays the location of triple urban textures in Tehran with selected 

study areas inside them1. The reasoning for selecting these sites was multiple, since each 

urban texture include several subway stations. In fact, the researcher made an attempt to 

 
1 Must be noted that due to not being available a precise boundary for both modified historic and modern 

textures, the researcher manually demarcated such limits based on the mentioned sources. 
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select such station areas by which the whole city of Tehran, and subsequently large cities can 

be better manifested. In this regard, the researcher excluded such stations having specific 

circumstances like those with single, large-scale land uses. This was the case, for example, in 

centre of Tehran which homes Bazaar (105 ha), City Park (Park-e shahr) (25 ha), museums, 

and large-scale historic palaces (e.g., Maydan-e Imam, Baharestan and Panzdah-khordad 

station areas). In addition, because of the challenges of data collection, the station areas with 

important military or security uses such as presidency office were excluded (e.g.,  Horr, 

Imam-Ali, Piruzi stations). There were also several station environments in which the urban 

texture is unique, although located in the given typology of the texture. Shahrake-e Gharb 

district (i.e., Maydan-e Sanat station area), for instance, as a modern texture was designed by 

an American consultant which the form is to a large extent similar to American suburbs with 

unique planning regulations. To get better, valid and reliable results in the inter-textures 

comparative study, dual station areas containing two types of the textures were also excluded. 

Of locational bordering criteria, it was also important for the researcher to select 

transportation environments sitting on a single municipality region, since some data were just 

available on the scale of municipal regions. Looking at such criteria was resulted in the 

selection of three study areas (sites) described below. 
 

 
Figure 4.9   Study areas’ position and typology of urban textures in Tehran, source: researcher (the boundaries adopted 

from Tehran master plan by(HCUPA (2007), and Atlas of Tehran Metropolis by Habibi & Hourcade (2005) 

 

- Site 1  

Site 1 includes the areas (1000 meters buffer) around the station of Mohammadiyeh square 

(Maydan-e Mohammadiyeh), also called Mowlavi station, as an interchange station at 

intersection of Line 1 (north-south) and Line 7 (east-west) of Tehran subway (Metro-ye 
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Tehran). Equipped with ticket office and machine, escalators, cash machine, lost and found, 

etc. and linked to a BRT station, it provides transit services for about average 16 thousand 

daily passengers.  

This site is located inside Region 12 of Tehran Municipality, with an approximate share of 

20% of the total area of the region. The region accommodates 240,909 inhabitants and 79,105 

households with a density of 151 person/hectare, according to 2016 national census (Tehran 

Municipality, 2019). It demarcates historic centre of Tehran with Tehran’s Bazaar, old 

quarters and various historic, cultural governance and administrative figures. On the other 

hand, this region itself accounts for the largest share of Tehran’s deteriorated areas among 

other regions (479 ha out of total 2478 ha) (Tehran Municipality, 2019). 

Region 12 has 77 off-street parking lots with a total capacity of 7,991 spaces. The 

concentration of economic activities (e.g., Bazaar) made this region the second most 

attractive destination for daily travels among other regions. It has the highest travel 

production rate too (Tehran Municipality, 2019).  

Major land uses in this study area include residential quarters (Mowlavi, Khani-Abad and 

Sanglaj), Tehran’s Bazaar and a large green zone (including several parks and recreational 

uses), all interconnected with two crossed, north-south and east-west major streets (Khayyam 

and Mowlavi, respectively) and a quite large network of local streets and cul-de-sacs (Figure 

4.10). 
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Figure 4.10 Spatial structure and functional zones in Site 1, source: researcher (the local functions adopted from Tehran 

strategic-structural development plan by Tehran Municipality & Ministry of Housing and Urban Development (2007) 

 

- Site 2 

This site was defined based on 1000 meters buffer of the subway station of Vali-Asr 

Square (Mayden-e Vali-Asr). The station sits on Line 3 (northeast-southwest) of Tehran 

subway network and will be an interchange station by intersecting proposed Line 6 which is 

under construction. Vali-Asr station provides transit service for 17,015 average passenger per 

day. It has access to BRT stations and taxi stop.   

As a median texture (relatively new built-up) between historic and modem developments, 

this site mostly lies in the developments dating back to between 1920s-1940s, during (First) 

Pahlavi dynasty (Habibi & Hourcade, 2005). Today, Site 2 sits inside the municipal boundary 

of Region 6 of Tehran and occupies about 15 per cent of its total area. Although this region 

includes both median and newly built-up areas, its urban form can be to a large extent 

categorised into median texture. The region a share of three hectares of deteriorated areas.  

The census data (2016) reported by the municipality reveals that 250,753 inhabitants inside 

84,896 households live in this region (Tehran Municipality, 2019). Population density is 117 

person/hectare for this region (Tehran Municipality, 2019). Numerous major offices (e.g., 

MOI), commercial uses (Almas Karim-khan mall), health centres, education and academic 

hubs (University of Tehran), and parks and recreations (e.g., Laleh Park) are located in this 
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region. Such concentration of activities made this region the most travel productive and 

attractive region in Tehran. As such, part of the region is in restricted traffic zone. Being 

more compatible with car movement and facilities, they are fewer parking facilities here in 

comparison to the Region 12. They are eight parking areas in this region with a capacity of 

3410 parking spaces (Tehran Municipality, 2019).  

According to Figure 4.11, the study area is divided into four parts by intersecting two 

major north-south (Vali-Asr street) and east-west (Karim-Khan and Keshavarz boulevards) 

corridors. The western street (Keshavarz boulevards) with specific design has historically 

favourable environment designed for walking-friendly activities with green corridor, water 

body, and median pedestrian and cycling way. Various secondary streets also cross each 

other feeding major streets. Although the predominance of residential use still can be seen 

across the site, the share of activities zone is higher and green zone is lower, compared to the 

central study area: Site 1.  
 

 
Figure 4.11 Spatial structure and functional zones in Site 2, source: researcher (the local functions adopted from Tehran 

strategic-structural development plan by Tehran Municipality & Ministry of Housing and Urban Development (2007) 

 

- Site 3 

The site demarcates 1000 meters transportation environment around Ekbatan station on 

Line 4 (east-west) of Tehran subway. The name comes from a famous residential town 
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located in the west of Tehran. It has been developed in three phases in the form of high-rise 

apartments surrounded by green spaces, including 33 apartment blocks and 15,675 dwelling 

units since 1970s. It plays the role of an urban land mark for western gateway of the city. 

Such a (high-rise) development could perfectly manifest the new trend of urban planning and 

design in Iran repeated afterwards, specifically in the new areas and new satellite towns 

constructed after the revolution. While Ekbatan is a unique residential project in Tehran and 

Iran as well, the aim to select that was to represent the recent high-rise towns in Iran. This 

area also partially includes another surrounding town (Kooy-e Bimeh) with a different 

development form than Ekbatan. Apart from the residential zones, Site 3 includes facilities 

(exhibition) pertinent to Mehr-Abad airport in west and south, which has not been urbanised, 

as well as a mega mall close to the station (Figure 4.12). Sattari and Lashgari are two north-

south and east-west expressways, respectively, cutting the study area off and separate 

residential zones and leaving a large amount of surrounding undeveloped lands. There are 

other major streets and secondary ones surrounding super blocks.  

 

 
Figure 4.12 Spatial structure and functional zones in Site 3, source: researcher (the local functions adopted from Tehran 

strategic-structural development plan by Tehran Municipality & Ministry of Housing and Urban Development (2007) 

 

This site is located in Region 5, in the west of Tehran occupying five per cent of the 

region. This quite large region extends to the north of the city. It has a population of about 

856 thousand inhabitants and 290 thousand households (Tehran Municipality, 2019). The 

density of population equals to 161 person/hectare (Tehran Municipality, 2019), almost 

higher than the corresponding regions of Site 1 and Site 2. Not surprisingly, the rate of travel 

production and attraction is lower than the rates calculated for the corresponding regions of 
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first and second study areas (Tehran Municipality, 2019). 

Using GIS data, a summary of several physical characteristics1 of the triple sites are 

initially presented in the table below. With regard to the figure-ground pattern, it is clear that 

from Site 1 to Site 3, the share of urban open spaces is increased. The table below 

demonstrates that Site 1 has fewer connected major and feeder streets with a lot of twisting 

dead-ends resulted in lower blocks number and higher blocks’ size, compared to Site 2. In 

comparison with the first two sites, large housing apartments in Site 3 have caused a larger 

mean residential area and bigger land subdivision, while blocks number remains lower for 

this site.  

 

 

 
1 Required data on the number of floors and building height were not available. 
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Table 4.9. First three study areas’ characteristics for 1000 meters buffer 

Study 

area 
Texture Figure-ground  

Land occupation 

(%) * 

Mean 

residential 

area (m2) 

Block 

(#) 

Average block 

size (m2)  

Average block 

perimeter (m) 

Ratio of the biggest 

block to the study 

land area 

Site 1 
Historic 

(before 1920s) 

 

75.48 156 326 8009 521 0.03 

Site 2 

Modified 

historic 

(1921-1941) 

 

69.68 320 348 6508 352 0.04 

Site 3 
Modern 

(After 1976) 

 

64.51 3954 40 60673 768 0.24 

Source: researcher 
* Ratio of built-up area to areas dedicated to vacant lands and roads 
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4.4.2 Qazvin  

Just as Tehran, Qazvin is located in upper middle (roughly northwest) of Iran with 150 km 

distance from Tehran and on the regional, east-west (road and rail) corridor of Tehran – 

Zanjan –Tabriz. The historic city of Qazvin was one of the old capitals of Iran during Safavid 

dynasty (1555-1598 AD) and now, as a medium-sized city, is the largest city and the capital 

of a province with the same name. It is located on the southern foots of Alburz mountain 

chain. Sitting on such location has made uneven heights in northern as well as plains in the 

southern part of city. The city has cool summers and rather cold winter. Two north-south 

rivers are passed from west and east irrigating traditional orchards and farms.  
Qazvin homes about 400 thousand population, 127 thousand households with 3.3 mean 

household size, and a rate of +5.54 for population growth (2011-2016), according to the latest 

national census (SCI, 2018a). As the capital of the province, the city generally absorbs 

immigrants from the of the province, although there are also emigrants to Tehran due to its 

approximate close distance. The household size and population growth rates are higher than 

those reported for the whole province (3.2 mean household size and 1.17 population growth). 

A density of 9000 person per square kilometre in Qazvin shows an approximately higher 

population density, compared to Tehran.  

Being located on the connections from/to Tehran and playing the role of political and 

economic capital of the province and surrounded by industrial centres (e.g., Alborz and 

Caspian Industrial Towns) have promoted services and industries functions in economic 

activities in recent decades. They account for 52% and 45% of the whole jobs in Qazvin, 

respectively, based on the city master plan estimations (Road and Urban Development 

Organisation of Qazvin, 2008). Although agriculture activities have lower rate than two 

aforementioned sectors because of the gradual conversion of surrounding orchards and 

agricultural lands in Qazvin plain into industries (Road and Urban Development Organization 

of Qazvin, 2010), the share of jobs in this sector (3%) is still higher than Tehran (1%). 

Estimated rate of employment for 2016 is 92 per cent (Road and Urban Development 

Organization of Qazvin, 2008). As with Tehran, the rate of employment is lower than the rest 

of the province (77%) and greater than some provincial capitals in Iran such as Tehran. Apart 

from regional (industrial) centres, agricultural lands and orchards surrounding the city, 

Qazvin bazaar plays the role of an economic hub for the city and region too. Besides various 

local needs, souvenirs and tourism, many mineral, industrial and agricultural goods are also 

traded therein.   

Apart from population growth, the city has been experiencing a rapid growth in city size in 

recent decades. The city is surrounded by a large area of traditional orchards from the west, 

east and south, leaving the north and northwest for the city outward development (Figure 

4.13); accordingly, the city was extended so in the form of peripheral residential areas (e.g., 

Minoodar and kousar) and satellite towns (e.g., Mahmood-Abad Nemuneh, Eqbalieh, Alvand 

and Bidestan) over past decades. Meanwhile, a high number of informal settlements have 

been also appeared, owing to the growing demand for land (Hosseinali et al., 2013). 
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Figure 4.13 Surrounding traditional orchards (green) and the city northward urban growth (yellow), source: “the 

regeneration plan for Qazvin’s traditional orchrads” (Road and Urban Development Organization of Qazvin, 2010) 

 

The monocentric spatial structure of the city includes a multi-functional, historic centre as 

well as residential areas. The centre is located in the southern part of the city surrounded by 

median texture dating back to five/six decades ago. To facilitate vehicular traffic, large 

physical amendments have been done on such textures in past decades including opening new 

ways up through destroying the blocking buildings. This has made considerable changes in 

the previous structure of these urban fabrics. The old texture still provides services for 

citizens and contains a few important urban uses, heritage, cultural centres and museums, city 

landmarks, and historic neighbourhoods and buildings, such as Bazaar complex, Aali-Qapu 

gate and Chehelsoton palace, caravansaries, central mosque (Masjed-e Jamee), Grand Hotel 

and Sabze-maydan square. New developments are then located in the north where two 

residential towns of Minoodar and kousar have been constructed based on the modern 

planning and design style. They mostly include large-scale open spaces and residential 

apartment blocks with few non-residential uses. Of which, Qazvin University is a large-scale 

urban function located in this texture. In total, the city has been developed in a low-rise 

pattern so that 70 per cent of total buildings have two floors and lower and more than 72% of 

the housing units are single-family units, that only a total of about 28% of dwellings are 

apartments (Road and Urban Development Organization of Qazvin, 2008).  

As with almost all other Iranian cities in this size, such a spatial structure and the 

concentration of municipal destinations in the centre have led to the high travel attraction of 

Qazvin 
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such areas, and subsequently traffic congestion during pick hours, while the capacity of 

streets network is still limited. Not surprisingly, this has caused a high demand for parking 

and a concentration of 27 off-street parking lots with the capacity of 3258 parking spaces in 

the centre and other important destinations elsewhere (Qazvin Municipality, 2018). As such, 

the high share of private vehicle is also responsible for the city’s traffic-caused problems. The 

share of private car and taxi have been 48% and 25%, respectively (Road and Urban 

Development Organization of Qazvin, 2010). The mode share of bus has been 27 per cent in 

2010 (ibid). Today, Qazvin has 24 urban bus lines providing services across a 154 kilometre 

of urban bus routes (Qazvin Municipality, 2018). However, the city has developed about 21 

kilometre of cycling path, mostly along the main streets, as well as few dedicated carless 

walkways in the centre, aiming to promote sustainable movements.   

First, the most important criteria for site selection in Qazvin was the scale and location of 

the bus stations. Since bus transit, especially conventional bus, has a limited capacity in 

comparison with the subway, the aim was to select a station or transit centre which intersects 

with multiple lines and has higher daily passengers. Second, as with the case of Tehran, dual 

transportation environments with two kinds of the texture were excluded. Although there 

were several qualified, major stations and transit centres, they were excluded for having areas 

with a dual typology (e.g., Chaharsad Dastgah transit area with the modern and informal 

textures). Unlike Tehran, due to the medium size of the city, data were available for the 

whole city and there was no need to considering the municipal region’s boundaries. Here 

again, military and security uses caused the exclusion of an area surrounding transit centre of 

Minoodar, in the modern texture. The figure below demonstrates the location of study areas 

within the given textures. In next sub-sections, they are defined and the characteristics are 

explained.  
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Figure 4.14 Urban texture typology and location of study areas in Qazvin, source: researcher (the boundaries adopted 

from Qazvin city comprehensive plan by Road and Urban Development Organization of Qazvin (2008)  

 

- Site 4 

This study area is located on the old (historic) texture of the city centre. Similar to Site 1, 

this site encompasses various historic buildings, areas and cultural heritage, centred on the 

bazaar and old historic governing palaces (called cultural complex). The bazaar itself 

occupies a large share of the study area which has provided a series of local and regional 

services for many years. The major public open space is Sabze-Maydan, called Azadi square, 

a rectangular urban plaza with a large, open and green space in the middle. One side of the 

square has been recently closed to the cars made a supportive urban space for social 

activities. Site 4 was defined according to a bus station around this square (Figure 4.15). 

Owing to the centrality of the study area in the city and the attraction of a great deal of daily 

travel, several bus lines start from (five lines) or have stations on this square with the highest 

daily passenger among the others. Aside from some outer large-scale uses (e.g., eastern park 

and hospital), there are mostly micro-scale services and infrastructure positioned along the 

major streets. However, the most area of the site has been occupied by old, residential 

neighbourhoods. 
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Figure 4.15 Spatial and functional structure of Site 4, source: researcher (the local functions adapted from Qazvin city 

comprehensive plan by Road and Urban Development Organization of Qazvin (2008) 

 

The network is defined based on the large amendments occurred during this century to 

ease vehicle movements, yet an interwoven texture with numerous dead-ends and irregular 

building lots is predominant. Secondary and local streets connect the major streets together 

which generally are long and twisting routes with evolving width in their trajectory. 

However, the north-eastern segment of the study area has semi-organic texture and is close to 

a median one. The study area also accommodates a very large share (about two-thirds) of the 

total 446-hectare deteriorated areas in Qazvin (Urban Regeneration Corporation of Iran, 

2007), completely similar to the other downtowns in Iran.  

 

- Site 5 

The study area’s limit was defined based on the 1000 buffer of Shahid-Beheshti transit 

centre located at the eastern end of the city. Four bus lines provides services from this centre. 

It is accessed from a north-south arterial street and is close to an urban park and a taxi station. 

According to Figure 4.16, the corresponding area include a large share of undeveloped lands 

(i.e., orchards and agricultural lands), and then residential areas (e.g., Aref, Iran-Shahr, 

Tohid, Dehkhoda), services (e.g., Kousar hospital, Khalij-Fars shopping mall) and green 

spaces (e.g., Mellat park). There are several major streets to distribute gateway travels from 

Tehran and settlements in between into the city as well as collectors and secondary streets to 

provide local access for the neighbourhoods.  
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As already predefined, the texture here is modified-historic including semi-organic streets 

and buildings. As with Site 1, a part of this site also sits on the determined central 

deteriorated areas.  

 

 
Figure 4.16 Spatial and functional structure of Site 5, source: researcher (the local functions adapted from Qazvin city 

comprehensive plan by Road and Urban Development Organization of Qazvin (2008) 

 

- Site 6 

Modern developments in Kousar town was demarcated according to the 1000 buffer of a 

multi-line bus station called Falake-ye Dovom. The town has been planned and implemented 

in recent decades to partially absorb the increasing population of Qazvin. It is located in the 

north of the city where new urban uses have been appeared over recent years. As shown in 

Figure 4.17, the site includes the large-scale residential blocks, services, open and green 

spaces, and a northeast-southwest stream cutting off the study area. Mostly dwellings units 

have been built in the form of planned, grid-like high-rise apartments. Due to sitting on the 

wide designed streets, they have been separated from the streets by a ribbon of green spaces 

to remedy the pollution effects as well as social advantages. The large-scale urban services 

and infrastructures can be seen across the area. Universities, a military site1 and the 

corresponding facilities, schools, and religious and cultural centres are some examples. Still, 

a set of undeveloped lands exists in the site providing the opportunities for future 

 
1 The site is located on the south of the study area and out of the connected major streets to the station, which 

pose no barrier to micro-scale data collection. 
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developments.  

Unlike two previous sites, streets network is regular and hierarchical granting facilitated 

car access for residents. Not surprisingly, compared to Site 1 and Site 2, the share of major 

streets is higher and the secondary streets are more connected together.  

 

 
Figure 4.17 Spatial and functional structure of Site 6, source: researcher (the local functions adapted from Qazvin city 

comprehensive plan by Road and Urban Development Organization of Qazvin (2008) 

 

In comparison to Site 1, the modern study area has larger open spaces and lower land 

occupation according to the figure-ground patterns (Table 4.10). In addition, the larger 

dwelling blocks in Site 3 have led to bigger mean residential area and limited number of 

smaller blocks compared to historic urban form. Apparently, blocks’ perimeter is decreased 

from Site 1 to Site 3. The ratio of the biggest block to the whole site’s land area displays the 

pattern of subdivision in the area. As with the case of Tehran, this ratio is bigger for Site 3, by 

far.  
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Table 4.10. Second three study areas’ characteristics for 1000 meters buffer 

Study 

area 
Texture Figure-ground  

Land occupation 

(%) * 

Mean 

residential 

area (m2) 

Block 

(#) 

Average block 

size (m2)  

Average block 

perimeter (m) 

Ratio of the biggest block 

to the study land area 

Site 4 Historic 

 

73.16 183 333 7339 475 0.03 

Site 5 
Modified 

historic 

 

39.11 205 188 8454** 451** 0.08** 

Site 6 Modern 

 

55.08 261 202 11480 412 0.21 

Source: researcher 
* Ratio of built-up area to areas dedicated to vacant lands and roads  
** The undeveloped blocks out of the city boundary were excluded 
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4.4.3 Selected streets 

A total of 13 major streets and five residential local streets was selected across study areas, 

including 110 main block faces. As described earlier, they were adjacent streets to transit 

stations. Due to the general focus on high streets, they were chosen more frequent than 

residential ones for a better micro scale study. The figure below displays the location and 

other details about the selected streets.  

 

   

     
Figure 4.18 Selected streets across six study areas, source: researcher 
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4.5 Results and discussion 

4.5.1 Density 

The study of density in TOD helps to understand that to what extent minimum required 

density of population is in place to promote social life and activities as well as support 

sustainable transportation modes. In this study, the researcher made an attempt to establish 

the density trends in Iran (on six study areas) using two indictors of population as well as 

housing density.  

In general, in accordance with the previous study (Section 3.5.2), the density of Iranian 
large cities is higher than the average of many other counterparts across the world. However, 

in some cases such as Hong Kong, the density is exceptionally higher than overseas TODs 

(Chow, 2014). Although the standards cited in the existing body of literature (Section 4.2.4) 

have focused on the American cities, it clear that mean population and residential density in 

the studied Iranian sites are higher than those proposed figures, by far (Table 4.11). Even, the 

minimum population density in this table (81.16 inh/ha or 32.84 inh/ac) meet the minimum 

requirement (30-60 inh/ac) emphasised by Jacobs & Appleyard (1987) to keep close 

proximity and sustain urban life. Again, upon an American context, Renne et al. (2016b) 

distinguished TOD station precincts from TADs by a minimum gross housing density of 

eight units per acre. Accordingly, and based on the table below, mean and even minimum 

gross housing density (14.67 and 9.43 du/ac, respectively) calculated for the study areas were 

higher than that. Seemingly, this is favourable to TOD planning in large and medium-sized 

Iranian cities1 as these rates can justify public transportation investments and probably ease 

the walking and cycling promotion programs in the station areas. However, it to a large 

extent hinges on the quality of density planning and the distribution pattern as well, 

especially in the micro scale design. 

 
Table 4.11 Descriptive statistics of density analysis for the study areas (1000m buffer) 

Density Mean Maximum Minimum SD* 

Population density 

(inh/ha) ** 

Gross 124.30 173.84 81.16 34.11 

Net  499 1223.11 313.31 356.77 

Housing density 

(du/ha) *** 

Gross 36.27 52.02 23.32 11.57 

Net  151.10 409.14 88.42 127.09 

Compactness 0.89 0.98 0.61 0.15 
Source: researcher 

*
Standard deviation 

**Inhabitants per hectare 
***Dwelling units per hectare 

 

The table above also displays the high rate of mean compactness for the study areas. This 

is specifically higher in the centres with small, interwoven built-up areas characterised with 

the least undeveloped spaces. Even, the minimum rate of developable built-up area (0.61) is 

 
1 To have a precise, generable estimations for Iran, the analysis of densities is required for a large number of 

station areas across Iranian cities, which is out of the present study capacity. 



258 

 

higher than half of the study area land.  

Of case study areas, those located in historic textures (Sites 1 and 4) have the highest rate 

of population density in Iran (Figure 4.19). The rates demonstrate that both cities record a 

higher rate than the average for total city (141 and 137 inh/ha for Tehran and Qazvin, 

respectively). The concentration of small, low-rise and compacted dwellings and jobs, 

characterised by more expended families with larger households’ size than other urban areas, 

could be the reasoning behind this. Since low- and medium-income classes are also 

predominant, public transportation services tend to be thus supported in such areas. However, 

dealing with a large share of deterioration, decreasing inhabitants and degraded quality of life 

remain questionable.   

 

 
Figure 4.19 Gross population density and housing density for the study areas, source: researcher 

 

The pattern is the same for gross “housing” density: higher housing concentration in the 

downtowns than the other two urban forms. Between the sites located in median and modern 

fabrics, the recent appearance of high-rise housing apartments in modern textures has made a 

higher density in comparison to modified-historic (median) sites. The large focus of housing 

investments on modern areas and suburbs has been the topic of discussions among Iranian 

planners and city officials in recent years, arguing that this trend will add median textures to 

the list of degraded urban areas. As such, TOD projects might provide an opportunity to 

attract the attention of developers and urban officials to such urban areas. 

According to the figure above, the population crowding inside the buffer 500 metres in 

Tehran was higher. This is also supportive to TOD-based density planning and design and 

might be resulted from the proximity effect of metro stations. However, a similar pattern 

could not be clearly recognised for bus transit precincts (i.e., Site 4). The reason is that, by 

comparison, the close proximity (500m buffer) in Site 4 includes more non-residential uses 

(e.g., historical sites and Bazar) than Site 1, and subsequently with less fixed population. 

Accordingly, this site might better represent the concentration of population in Iranian city 

centres, specifically, of small and medium-sized cities. 

Regarding “net” density, the pattern is the same with the predominance of Site 1 and Site 4 
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and the increasing intensity of people and dwelling units from 1000 metres to 500 metres 

distance from subway stations (Figure 4.20). Even so, the rates are different for bus transit 

environment as the larger distances are almost denser. In addition, unlike what was found 

during inter-city comparison in Section 4.4.2, the range of average gross and net population 

and housing density for the station areas in Tehran is higher than Qazvin. However, Qazvin 

still meets requirement for population density across bus catchment areas (above 80 people 

per hectare) based on the guide of Urban Design Compendium (Llewelyn-Davies, 2000). 

 

 
Figure 4.20 Net population density and housing density for the study areas, source: researcher 

 

There is a big difference between gross and net densities. As also shown in Table 4.11, the 

higher rate of SD means a big deviation among the density rates, specifically what has been 

calculated for the net population and housing densities. In fact, the big difference is related to 

Site 3, which includes Ekbatan high-rise residential town (Figure 4.21). As described earlier 

in Section 4.4.1, the town includes a set of mid to high-rise residential blocks (5 to 15 floors) 

distributed across vast green spaces (residential enclaves). As such, the quite high intensity of 

(residential) land use (not compactness) has resulted in different net (population and housing) 

density than other study areas, by far. 
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Figure 4.21 High-rise residential apartments in Ekbatan complex (second phase), source: photo taken by Danial Chitnis, 

7th June 2007, available at https://www.flickr.com/photos/danchitnis/761731871/in/photostream/ 

 

The construction of high-rise and semi high-rise apartments has been an increasing trend 

in recent decades of urban planning in Iran. According to the latest census of 2016 (Tehran 

Municipality, 2019; SCI, 2017), in both cases of Tehran and Qazvin, for example, more than 

half of the annual development permits issued (54% and 57%, respectively) has been medium 

to high-rise apartments (above five floors). It means a higher rate for population and 

residential densities which adds to TOD-ness of Iranian cities. In general terms, high-rise 

housing projects can be seen in the new mass production and social housing programmes 

located in the new towns around major cities. Due to various factors discussed in Section 

3.4.3 and 3.4.4, they have been criticised for lower living qualities than regular low and 

medium-rise developments. In fact, an in-depth investigation such as public survey might be 

required to comprehend the degree of satisfaction and success of such projects in order to 

discover the effect of the factor of height on the possible success or failure.  

However, they tend to be outliers in Iran as the rest of urban buildings mostly have low 

and medium heights. In the absence of unavailable FAR data for the study areas, the average 

building floors could represent a general picture. The values were 2.3 and 1.9 for the first 

triple sites in Tehran and the rest in Qazvin, respectively. The results revealed that the high 

population density throughout Iran has been achieved through low and medium-rise buildings 

resulted in a rather short and flat skyline. Although this has insights for planners and officials 

to consider the future plan of height increase around the station areas, it must not be forgone 

that such decisions can distrust current urban structure, affect the place value, and 

subsequently, the quality of life. With regards to density-based TOD proposals (i.e., 

“wedding cake” idea), it also seems that the concentration pattern of FAR and high-rise 

developments has not been centred on the stations along transit corridors. Instead, other 

criteria have been on the agenda as detailed in Section 3.4.4. 

Overall, what is clear is that a mixture of low and medium-rise developments is reasonable 

at this stage of TOD planning in Iran. It can then be increased for the large cities or special 

https://www.flickr.com/photos/danchitnis/761731871/in/photostream/


261 

 

sites to medium to high-rise developments where a dynamic market is in place, provided that 

the aforementioned TOD-based standards and quality observations are regarded. More 

specifically about modern areas —where undeveloped lands normally exist, construction 

market is high and there is a focus of public and private mass housing projects— attention 

should be paid to TOD-centred density (zoning) standards.   

 

4.5.2 Diversity and destination accessibility 

In this study, land use mixture was investigated on behalf of diversity dimensions1. The 

mixture of land use is determinant to TOD design and complement the effectiveness of the 

former dimension (i.e., density). As such, the aim was to comprehend the mixture of land use 

pattern in Iranian station areas in connection with city size and scale, spatial structure, urban 

texture typology and other built-environment dimensions. The study of land use mixture in 

the case of Iran is comprised of the pattern of land use dispersion as well as the degree of 

mixture. According to Figure 4.22, studying the former indicated that, expectedly, residential 

land use is predominant in almost all sites. Concerning historical sites, the land use pattern 

displayed that residential neighbourhoods are surrounded by a ribbon of commercial uses, 

mostly located on the edge of high streets. This has made strong mixed-use centres where 

activities and movements are focused. They have gradually penetrated to the centre of 

residential blocks.  

 

 

 
1  The valid data were not available for studying social, economic and cultural diversity (culture, income, race, 

age, etc.), architectural style diversity and housing types (including affordable housing). However, the direct 

observation of the study areas and the literature review (Section 3.4.4) generally revealed that single-family 

units and mean low-rise dwellings are evenly common in historic and modified-historic sites, but modern areas 

mostly accommodate mid to high-rise housing apartments. Likewise, a monotonous landscape could be found in 

terms of income classes as central residents are mainly lower income groups; on the contrary, those of the 

peripheries are generally medium to upper income classes.   
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Figure 4.22 Land use pattern in six study areas, source: researcher 

 

Major uses in these sites were bazaar (as concentric agglomeration of retails), old citadel 

and governing palaces which now are mostly cultural centres, museums and preserved 

palaces. The rest, as the majority, were small-scale commercial uses, services and related 

facilities. In fact, the old functionally-defined system of land use pattern in separate quarters 

has been changed to the predominance of mixed land use in centres and single-residential use 

in peripheries (Madanipour, 1999). Although mixed uses and active frontage mostly seen in 

the historic centre is generally evaluated positive, such a land use pattern (i.e., concentrated 

activities along street edge as commercial strips) deprives the middle residential blocks from 

access to destinations and spur car use to outer boundary edges which car movements is 

dominant (discussed later in Section 4.5.5). As a result, a sense of place fails to be created as 

the concentration of activity-generating uses lie on the edge of the sites (Llewelyn-Davies et 

al., 2000, p. 40). In fact, the dearth of (local) neighbourhood-scale centres destructed by the 

recent modern urban planning and design style is behind this for historic and modified 

historic fabrics (see Section 3.4.3). As shown in Figure 4.22, from transitional to modern 

texture, the spatial distribution of uses was changed: (1) planned, linear and rectangular green 

spaces have been appeared, and (2) commercials, offices and services have been more 

dispersed across the station areas with a larger scale and modern uses (e.g., universities, 

hospitals, parks, malls, etc.) than the first texture, as it is obvious in Sites 2, 3, 6. Even though 

the planning system in modern areas have tended to establish local, independent activity 

centres, even with larger scale, there is still the concentration of commercial/office cores (as 

major trip destinations) in the city centres (more specifically in the medium-sized city of 

Qazvin) and an obvious dearth of these activities in modern areas. Additionally, the 

orientation of such activities to car routes in modern areas decrease the walkability of such 

areas, from a land use mixture perspective.  
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Looking at the share of land uses1 for six sites (Figure 4.23), it is clear that from centre to 

periphery the share of residential areas is decreased. In fact, according to “density” analysis, 

low-rise compact vast residential areas are replaced with incompact mid to high rise limited 

residential areas. This is the same for commercial and office uses (as main destinations for 

commuting to the centres), but not for green spaces —since they have larger shares in newly 

built-up areas, as discussed above. In addition, higher area dedicated to road facilitates in 

modern sites facilitates positioning large-scale uses. Urban services showed different pattern 

in two cities and scale of station areas. While it displayed approximately an equal distribution 

among the transit precincts in Qazvin, in Tehran large city, the transitional zone of Vali-Asr 

(Site 2) accommodates higher area of urban services implying the potential complementary 

role of median texture for historic centres (discussed below). Finally, there is an opportunity 

for modern sites in terms large undeveloped lands, which can be further developed based on 

TOD standards (see Sections 3.4.4 and 3.5.2). They might compensate for missing services 

and activities behind increasing trips to city centres. In fact, according to their corresponding 

proposed land use plans, they are mostly green spaces, urban services and infrastructures 

which have not been still realised and are subject to change (Section 3.4.5). For instance, in 

the case of Ekbatan town (Site 3), Tehran municipality is accused of changing green spaces 

to revenue-generating uses such as malls, commercial centres and other large-scale urban 

infrastructures (Taadol-newspaper, 2015).     

 

 
Figure 4.23 Share of various land uses in the study areas, source: researcher 

 

 
1 All land uses in two cities were reclassified into major uses of Residential, Commercial/office, Green space 

(including urban parks), Urban services (including educational, health, sport and recreational, cultural and 

religious uses), Other built-up (urban infrastructures), Vacant land and Road. The aim was to deal with different 

classification system between two cities and varied land uses existing across the study areas. Collected data just 

offered the dominant land uses of parcels excluding possible mixture.  
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To neutralise the effect of undeveloped lands, more specifically of the large lots located in 

the modern areas, they were excluded from the calculations (Figure 4.24). The results 

demonstrated a similar pattern to the last figure above in terms of residential land use 

distribution (high to low from centre to periphery), while the share of residential land use for 

Site 5 considerably increased. The figure also indicated a higher rate of the areas dedicated to 

road in newly-built-up sites. 

 

 
Figure 4.24 Share of various land uses within developable built-up area of the sites, source: researcher 

 

In addition, Figures 4.22, 4.23 and 4.24 demonstrated that there was no a specific response 

to the presence of public transport station in a close proximity, neither in the central sites nor 

in the peripheries1. In fact, the larger share of commercial and services concentrations within 

500 metres buffer of Sites 4 could refer to the locational advantage of the centre with a 

mixture and agglomeration of activities and services. As discussed above, activities clearly 

pay more attention to the major streets where market demand exists, public presence is 

guaranteed, and car movement is facilitated. 

Two complementary indictors were used for better evaluation of land use mixture in the 

present study: Entropy and Mixedness. Entropy considers the share of all uses in the area to 

measure land use diversity, ranged between 0 to 1. The least value of entropy (0) means that 

land use distribution pattern is homogenous and all are of a single type and are the same, 

while 1 represent that land uses are dispersed across the area evenly and equally (Cervero & 

Kockelman, 1997). Hence, the higher values of entropy indicate a higher level of mixture and 

thus a higher level of TOD-ness in the study area. The second indicator is mixedness. It 

considers just two land use categories measuring the interplay between residential and non-

residential uses proportion, displaying that to what extent residential use is sufficiently mixed 

with non-residential uses to facilitate walking and cycling. It also ranges from 0 to 1. The 

 
1 More specifically, this was expected in Tehran with several years of subway development. 
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balanced value (0.5) reveals that there is an equal proportion between residential land use and 

other land uses (i.e., non-residential uses). 

According to Table 4.12, mean value for entropy (1000 metres buffer) was higher than 

half (0.75), and as expected, the value was lower for 500 meters buffer. Interestingly, the 

mean value of mixedness was just 0.5 implying a balanced residential-non-residential land 

use distribution in the study areas. From a diversity perspective, these rates are favourable to 

TOD planning in Iran, as confirmed by the interviewees (Section 3.5.2). 

 
Table 4.12 Descriptive statistics for diversity indicators 

Diversity Mean Maximum Minimum SD* 

Entropy 
1000m 0.75 0.80 0.68 0.06 

500m 0.69 0.86 0.55 0.11 

Mixedness 
1000m 0.50 0.84 0.34 0.18 

500m 0.46 0.84 0.26 0.21 
Source: researcher 

*
Standard deviation 

 

The figure below compares six study areas using aforementioned indices. First, modern 

station areas recorded higher entropy value in comparison to historic and modified historic 

study areas. Large-scale services and other infrastructures in such areas account for this, 

compensating for large residential uses. Historic textures then represented higher values by a 

larger share of distributed, small-scale uses versus residential zones than others. For four 

cases, entropy value was higher for 1000 metres buffer of the stations than 500 metres radii. 

Regarding mixedness, except for modern study areas (Sites 3 and 6), the rest of cases were 

almost close to the balanced rate. Very large-scale uses upset the balance in Site 3 (i.e., 

airport infrastructure) in favour of non-residential uses and the large residential areas in Site 6 

(500 m) decreased the mixedness. Although the researcher believes that more case studies are 

required to have a better comprehension, it can be concluded from current few cases that, 

seemingly, modern (planned) areas in Iran have better degree of land use mixture in terms of 

just dedicated lands (not the volume and distribution of services and facilities)1, while their 

general unbalanced mixedness ratio (between residential and non-residential uses) can direct 

such areas towards mono-functionality and increase daily work and non-work trips to urban 

(central) areas2. It is highly probable in small and medium-sized cities because of the stronger 

dependency on central business districts, mostly located in city centres. Even, at larger scale, 

an unbalanced area (e.g., residential or industrial town) might hinge on another city such as 

some new satellite towns around major cities (Section 3.4.4).  

 

 
1 However, since FAR data have not been incorporated into the calculation, there is a risk that such indicators 

might not reflect the actual situation well.  
2 Unfortunately, a reliable, reference secondary data of travel behaviour was not available for the study areas 

and direct collection of data was out of scope of this study.  
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Figure 4.25 Comparison of Entropy and Mixedness for the study areas, source: researcher 

 

One of land use in station areas which is important to TOD planning is parking. According 

to the existing body of literature, off-street parking areas, as one of the auto-centric uses, can 

attract more vehicles and spur car use, affect ridership, separate land uses, and disturb 

streetscape. Hence, together with parking policy, several design strategies at macro and micro 

scale have been introduced by scholars (Section 4.2.2 and Table 4.1). For the present study, 

the results showed that a concentration of off-street parking lots can be found in the historic 

study areas (Sites 1 and 4)1. This is in response to the high demand for car parking space in 

the city centres. Parking lots in this area are irregular, small parcels providing vertical or 

horizontal parking spaces owned by both private and municipal sectors. They are mainly 

located on the edge of major streets and close to important destinations. According to Figure 

4.26, from historic to modern sites, the area and number of off-street parking opportunities 

are decreased by far, reaching “zero” in residential areas (i.e., Qazvin). This is mainly 

because such areas are generally equipped with private parking spaces embedded in the 

residential buildings. 
 

 
1 Lacking data related to the “capacity” of each parking lot for total study areas did not allow to have a precise 

comprehension of off-street parking opportunities across the station areas.  
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Figure 4.26 Comparison of parking area based on urban texture typology, source: researcher 

 

Also, the share of parking area in the historic site of Qazvin is higher than Tehran 

confirming a higher degree of mono-centricity and higher demands, while Tehran 

accommodates a bigger boundary of the city centre and destinations are dispersed outward in 

a larger limit.  

However, the limitation of “diversity” indicators, i.e., entropy and mixedness, rob the 

opportunity of making generable results in this section. They basically hinge on the share of 

land area allocated to uses, regardless of the volume of uses within plots (in floors). Although 

Mixedness makes a room to compare the share of land dedicated to dwellings versus services, 

a balance of 50 per cent might not be ideal or practical for all communities. That is why a 

direct focus on destinations can contribute to better understanding of the mixture attribute of 

study areas. 

Destination accessibility complements “diversity” as the aim of land use mixture is to 

offer a range of accessible local destinations so as to discourage car use and decrease travel 

time and length. Of various indicators, the total number of local destinations provided in area 

of interest was selected in the present study to have a better image of mixture1. The results 

displayed that, generally, the concentration of destinations exist in the historic areas, and on 

the contrary, the modern areas suffer from a dearth of local destinations (Figure 4.27). As 

mentioned earlier, in the large city of Tehran outward distribution of destinations towards 

median areas has led to higher agglomeration of services, even greater than the centres. The 

reasoning is that such areas have had more development opportunities than historic areas, and 

consequently many major, modern activities such as offices have absorbed more population 

to live and/or visit. In addition, the lower rate of deteriorations offers better quality of 

quarters in such areas. Comparing Tehran and Qazvin, the average number of destinations in 

Tehran is higher, but a higher concentration was recorded for Qazvin’s historic centre. As 

 
1 The number of jobs was not available for the study areas to calculate job-housing balance, another frequently-

used indicator. The only related data was the number of employed residents based on census tracts.  
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noted above, this implies a prime city for Qazvin which means other centres have rarely been 

still established in this city. Except for large Iranian cities, the pattern is repeated for other 

small and medium-sized ones. Among classified destinations, the average number of “food 

retail” and “financial” destinations was higher (38.5 and 33.3, respectively) and education 

and recreation were lower than all the destinations (approximately equal to13).  

To consider the effect of population agglomeration, the rate of destinations number per 

residents was also calculated. It revealed that, of all sites, the historic textures (Sites 1 and 4) 

still have a dearth of local destinations due to being densely-populated, although they have 

recorded higher rates of local destinations. For the rest, a rather equilibrium can be seen 

between the “total destinations” and “total destination per residents”. However, a specific 

(changing) pattern could not be found among the sites compared with the “total” destination 

indicator. 

 

 
Figure 4.27 Number of local destinations per case study areas, source: researcher 

 

With regard to “diversity” and “destination accessibility”, this study identified that total 

land use mixture in Iranian cities is regarded as conducive to TOD planning compared to 

many American counterparts and elsewhere —characterised with large mono-functional 

suburbs. However, a different land use pattern and other policy, socio-economic factors make 

such an inter-context comparison more difficult. With regard to residential use, for example, 

in the majority of cases higher residential share is seen in the centre, while Calthorpe’s model 

estimated the higher rates for neighbourhood TODs (Section 4.2.4) so that in none of the 

cases and scales residential share did not reach the Calthorpe’s minimum of 50 per cent for 

neighbourhood.  

Despite having a general favourable mixture, unbalanced circumstances could be seen by 

inter-form comparisons of transit precincts. The centres in Iran are where population, major 

activities and services, and cultural and historic uses are gathered together plus parking areas. 

The findings showed that while higher proportion of commercial uses and offices exist 

(Figure 4.24) and they are understood as mixed areas (Section 3.5.2), the larger residential 
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areas across neighbourhoods have led to rather lower mixture values (i.e., entropy) than 

modern areas and even there tends to be a dearth of facilities in comparison with population 

density (Figure 4.27).  

Totally, from a land use mixture perspective, redefinition and regeneration of 

neighbourhoods’ centres are recommended for the old and historic fabrics during the existing 

urban regeneration projects. These projects provide the opportunity of mixing residents and 

housing types which currently seems to be segregated. Also, parking areas and other auto-

centric, traffic-generating uses might be limited or relocated, especially in the close proximity 

of the stations. Concerning newly built-up areas in outer city spreads, the results indicated 

that even though they accommodate large-scale non-residential uses such as green space, 

services and infrastructures, a deficiency of some critical job and facility destinations still 

direct numerous daily trips to the centres. It is agreed that such areas rarely can fill the unique 

role of the centres. However, defining new roles and relocation of some activities such as 

neighbourhood-scale job opportunities, offices for these areas can take a step closer towards a 

better, balanced distribution of destinations across cities and avoid segregated centres versus 

peripheries.   

 

4.5.3 Design 

By “design”, the present study aims to determine to what extent public spaces network, 

more specifically streets, facilitate easy, connected non-motorised movements to/from transit 

stations and local destinations. According to the literature, a variety of indicators has been 

applied by the previous studies that mainly evaluate “street network” at this macro scale. Of 

which, this study measured macro-scale street design using several geometric indicators of 

network based on data availability1, such as the ratio network length to study area land and 

the share of three- and four-way intersections per total intersection/per network length.  

Returning to the patterns of streets within the study areas using the figure-ground maps 

(Tables 4.9 and 4.10), It is clear that there is a varied street network pattern from centre to 

periphery —as the case study selection is built upon that. In general, central areas including 

historic and modified historic fabric manifest a (semi) organic pattern with a higher number 

of cul-de-sacs. They are demarcated by surrounding main routes generating isolated zones as 

they bound residential neighbourhoods. Direct connections to such major streets are made 

through narrow and twisting local routes arranged in a hierarchy. All these seem to be 

barriers to access to local destination and inter-neighbourhood connections as well. In 

contrast, newly built-up areas offer grid-like pattern which are mostly orthogonal. Main 

routes are rather wide and internal streets are connected together and to major streets, 

providing numerous and higher frequency of connections to main routes than the previous 

urban form. As a result, car speed therein is higher than the centres.  

Transit precincts with expanded street networks are appealing to walking and cycling and 

conducive to easy residents’ movements. According to the table below, mean street density 

 
1 Lacking high-quality data of pedestrian and cycling facilities across the study areas, such as the presence, 

length and width of sidewalks, cycling lanes, crossings, planting strips, street trees, lighting, etc., posed the 

exclusion of pertinent indicators. However, the researcher made attempts to compensate such deficiencies 

through direct observation at micro-scale walkability studied later (Section 4.5.5).   
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for all sites were about 20 kilometres per area square kilometre. Land use mixture studies 

showed that, in average, roads account for about 26 and 30 per cent per total study area and 

developed area of study area, respectively. The table below also shows that more than 70 per 

cent of total intersections are three- and four ways which means about three-fourths of street 

networks are internally connected. The last indicator (i.e., permeable network ratio) implies 

that to what extent street length is broken up by three- and four-way junctions. The mean 

value was about 10 for all sites, which mean that there is one intersection per 100 metres of 

the street length in average. This confirms that mean grid spacing in both Tehran and Qazvin 

as well as central and modern areas is very close to the principles for street network design, 

such as that of “urban design compendium” at about maximum 100m or approximately 

comply with American-based codes such as those of Ewing (1996) at 300 ft (91.4m) and 

Puget Sound Regional Council at 200-400 ft (61-121m) (Canepa, 2007).  

 
Table 4.13 Descriptive statistics of design indicators for the study areas (1000m buffer) 

Design Mean Maximum Minimum SD* 

Network density (km/km2) 20.12 27.64 14.95 5.74 

Connected node ratio 0.71 0.82 0.62 0.08 

Permeable network ratio 9.69 14.63 5.49 3.74 
Source: researcher 

*
Standard deviation 

 

Inter-texture comparison exhibited that the historic textures (Sites 1 and 4) have high 

values of network density so that the values are decreasing from centre to periphery (Figure 

4.28). It means that historic and old areas provide more movement and accessibility 

opportunities than modern areas, with regard to the total length of streets. The value even 

showed the same record for street length per developed area kilometre. In average, the rate is 

slightly higher for Tehran within 1000m buffer (about 20>19 km/km2). Of modified historic 

textures (Sites 2 and 5), the density value per built-up area demonstrated that the area in 

Qazvin has more kept the historic pattern of network, while Tehran median station area 

accommodates limited length of road net.  

 
Figure 4.28 Street network density calculated for six study areas, source: researcher 
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By contrast, connected node ratio, as the proxy of grid pattern (Cervero & Kockelman, 

1997), was lower for the central areas. In fact, despite having higher intersection number, 

they are less connected together in such areas (Figure 4.29). It is agreed that dead-ends can 

interrupt a sense of direction for transit users and makes environment comprehension difficult 

(Canepa, 2007). Th highest rate belonged to the modern fabric of Qazvin (Site 6). It may 

confirm the grid-like pattern of modern areas which already observed in figure-ground maps 

above. However, few cul-de-sacs have been designed in such areas to curb traffic speed.  

 

 
Figure 4.29 Connected node ratio and total number of intersections for the study areas, source: researcher 

 

The ratio of permeable network was in line with “street netwrok desnity” for (modified) 

historic fabrics so that high values were for such areas. It means that old and historic fabrics 

have a shorter, and at the same time, a higher number of street segments than modern 

development, which make it permeable urban form for perdestrian or potential cyclists 

(Figure 4.30). The large-scale subdivision in newly built-up sites is behind recorded lower 

values of this ratio. Looking again at the average number of blocks per study area confirms 

that lower blocks number in modern area resulted in long street segments (Tables 4.9 and 

4.10).  
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Figure 4.30 Comparison of permeable network ratio among six sites, source: researcher 

 

In general, one may conclude that whereas Iranian city centres (generally accomodated 

with historic textures) —have the longest total street netwrok divided in short segments— are   

favourable to non-motorised and micro mobility, there are twisting, narrow alleys that are 

less connected together. This may historically refer to contextual design strategies in part, 

addressing cultural reasons thorugh different design approach. As such, it reflects efforts 

made for the need for privacy and defensible space in a hierarchy of spatial continuum 

(ranged from private, semi-private/semi-public to public space) in Islamic cities (Moughtin, 

2003). In addition, cars had not been probably invented when designed. Therefore, looking at 

car requuirements (e,g. connectivity) had not been on the agenda, accordingly. Overall, this 

can block walknig-based flows, something in direct contrast to TOD design principles.  

The figure tends to be the opposite for the modern sites. Large building blocks therein are 

surrounded by a long, wide streets network, which undermine the permeability and increase 

actual access distance to the stations and other destinations. However, most streets are well-

connected facilitating pedestrian and cycling circulations. Here, the implications for planning 

policy and design would focus on future urban developments so that the focus should be to 

place priority on short block faces. Regarding central areas, regeneration projects in-progress 

open doors for geometric network amendments so that, as far as possible, “connecting” 

should be on the agenda rather than “widening”.  

 

4.5.4 Access to transit 

As “destination accessibility” complements “diversity”, this dimension complement 

“design”, likewise. The idea was to specify the quality of connectivity and accessibility 

to/from stations within the study areas. This was investigated in the present study using 

“transit accessibility” (station density) as well as “pedestrian catchment area”. According to 

the literature, the walking distance of 1000 m and 500 m buffer was established for subway 

stations (Tehran) and bus stops (Qazvin), respectively, in order to calculate ped-sheds. 

However, Iranian urban residents seem to walk less than the normative of half-mile/quarter-
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mile distance. Besides socio-cultural variables, it is mainly because physical walking 

environment tends to be less conducive to walking behaviour (discussed later in Section 

4.5.5). This is exacerbated in cities with no flat terrain as the role of terrain in walkable urban 

design is also crucial (Canepa, 2007). Transit accessibility was calculated using mutual buffer 

of 500 m. Table 4.14 shows descriptive results for six sites. In average, about eight stations 

existed in the study areas equal to approximately 12 transit opportunities per developed 

square kilometre area. Mean ratio of actual walking distance to theoretical pedestrian 

catchment area (as-a-crow-flies distance) was 0.70, which means 70 per cent of transit 

precincts have access to the station. However, the value was expectedly lower when freeways 

and major arterial streets were removed (i.e., IPCA). 

 
Table 4.14 Descriptive statistics of “distance to transit” indicators for the study areas  

Distance to transit Mean Maximum Minimum SD* 

Transit 

accessibility 

Frequency 8.3 13 2 3.6 

density 11.7 17.1 3.5 4.7 

Ped-shed 
Actual walking distance 0.70 0.91 0.42 0.16 

IPCA 0.55 0.72 0.35 0.15 
Source: researcher 

*
Standard deviation 

 

The figure below shows frequency and station density per developed square kilometre of 

the study areas. Site 4 had the highest number of transit (bus) station, although bus is the only 

available public transport type. The mono-centric virtue of this city has also obliged transport 

planners to direct bus routes to/from the centre. In Tehran, attempts have been made to invest 

on mass rapid transit systems such as metro and BRT. As in Tehran, impermeable historic 

texture of Qazvin was also led to the concentration of transit opportunities on few major 

streets, imposing long walking distances to transit for internal neighbourhoods’ residents. 

Added to that, feeder paratransit options adapted to such urban forms are very less provided 

or if not so, they have rarely connected to public transit stations. In contrast, public transit in 

median and modern areas have much penetrated to secondary streets.  
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Figure 4.31 Frequency and density of transit stations for six sites, source: researcher 

 

Actual pedestrian catchment area is projected in Figure 4.32. As such, the values were 

higher for central historic areas and lower for modern counterparts. Even, it reached 91 per 

cent of theoretical walking distance for Site 4. As calculated for “permeability” above, short 

street segments have yielded a better walking coverage for historic sites. In fact, these ratios 

tend to be really positive for walkability, and subsequently, TOD-centred design in such 

areas. On the contrary, larger blocks and long streets —even including stumbling high-speed 

streets (e.g., highways or arterial streets)— decreased real maximum walking distance to 

transit opportunities. Similar patterns between Tehran and Qazvin confirmed the 

generalisability of the figure across given urban forms and almost total Iranian cities. 

Accordingly, calling for a specific revision on urban form design norms is a prerequisite to 

TOD planning and design policies in Iran, in order to have a supportive, walkable forms for 

future urban developments, which fortunately, there are some positive noises (Section 3.5.3).  
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Figure 4.32 Ped-shed ratio and area for 1000 m metro catchment area in Tehran and 500 m bus station area in Qazvin, 

source: researcher 

 

One positive aspect of almost all central study areas was the location of transit station in 

connection to the surrounding environment (discussed later in Section 4.5.5). Generally, the 

stations (Sites 1, 2, and 4) were located at the crossroad of main routes where the 

concentration of activities and mixed-use centres exist, i.e., at community centres. This offers 

integrated stations with place identity. For the rest, although the stations were centred on 

major streets, they were not necessarily located on the centre of community where public 

services, activities, pedestrian flows and social behaviour are constituted. Transit centre in 

Site 5, for instance, lies on the city edge separated from dwellings and activities by a rather 

high-speed route (Figure 4.41-b). It is confirmed that freeways and major arterial routes have 

a large effect on walking distance to transit, as shown in the figure above. Such a discussion 

reminds the importance of micro-scale studies in order to comprehend affecting factors on 

walkability at this scale. This study continues with evaluating street-level dimensions of 

walkable urban design, as follows. 

 

4.5.5 Infrastructure and access 

At micro scale of accessibility, the present study aims to better understand to which degree 

street environment provides linked and facilitated spaces for walking and cycling, 

compensating for deficiencies of macro-scale network design where data were not available 

for pedestrian and bike routes (Section 4.5.3). The study of this subject on the selected streets 

revealed that there is a diverse streetscape across the study areas. However, several common 

design features could be distinguished. 

 

- Street for walking and cycling 

Interviewees generally insisted on lacking friendly urban spaces for walking and cycling 

across Iranian urban settings in the previous study (Section 3.5.2). But it was needed to know 

which aspects reflect this and where are potentials to improvement.  
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Direct observations revealed that almost in all streets (residential and main street) the 

sidewalks on either side of the streets were available except for high-speed freeways, bridges 

(overpasses) and their link to main streets, while cycle paths were only available on two 

selected streets (in Tehran, Site 2) out of 13 main streets. Different width was recorded for 

sidewalks. Regarding high streets of central areas, they were wide, but people were 

occasionally encouraged to use carriageways due to pedestrian density or physical barriers. 

Regrading new developments, the sidewalks along major streets had considerable width 

(Table 4.15) but they seem empty during both morning and evening hours of the observation. 

Surveyed residential streets rarely had defined sidewalks or, of which, those equipped with 

sidewalk, they were mostly narrow. The table below also shows that the proportion of 

sidewalk width did not exceed 40 per cent of total street width for all the urban fabrics. 

Concerning steepness, almost all sidewalks were flattened and there were no remarkable 

steep paths across study areas. However, it does not imply that the condition is the same for 

all Iranian urban settings. Many urban areas in Iranian cities are morphologically defined on 

uneven topographies making stair footways along carriageways. 

 

Table 4.15 Average width of footway and carriageway (metre) for selected major and residential streets 

Street section 
Historic fabric Modified historic fabric Modern fabric 

Major Residential Major Residential Major Residential 

Footway 4.3 0.5 4.75 1.25 6.25 1.5 

Carriageway 15.8 5.5 24.5 6.5 25 7 

Proportion of sidewalk 
(Total footway/total street 

width) 
0.37 0.08 0.40 0.16 0.30 0.17 

Source: researcher 

 

Different situation for the presence and quality of public facilities could be seen across 

selected streets. However, there was general evidence that could be generalised into all cases. 

Few seating opportunities, for example, were found along commercial streets. They were 

mostly in Tehran commercial centre (Site 2). Not surprisingly, seating opportunities were not 

recorded for residential streets. In the absence of outdoor dining spaces, it can be resulted that 

the streets have been designed for passing, not staying in. Streets name signs, public transport 

sign, and other wayfinding aids were available, but not sufficiently. The problem, however, 

was that they have actually been designed for vehicles and visible for them, not for pedestrian 

(Figure 4.33-a). Their design details and maintenance also had not quality: apart from varied 

design concept, various evidence was on broken, destructed signs with advertisements and 

vandalism. Further, quality wayfinding maps of the city were missing in the studied streets. 

Another provided facility was street lighting. Regardless of various qualities, almost all 

covered streets had basic light to facilitate safe night street life and movement. However, 

lighting approach was more into carriageways, not pedestrian. Light poles in both major and 

residential streets had a direction by which the cars are more satisfied with (Figure 4.33-b).  
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Figure 4.33(a) Signs designed for drivers’ viewshed (red), (b) lighted carriageway and dark sidewalk, source: 

photographs taken from GSV for Site 2 

 

Tree canopies had a great role in commercial streets, specifically in historic fabrics. It is 

clear that they can help to provide canopies for summer street visitors, in absence of 

enclosing vertical elements such as buildings walls (discussed later in Section 4.5.7). 

Observed residential streets lacked in tree lines or even green strips.  

Biking facilities including racks, parking, and dedicated path with proper signalisation 

were very limited. Of 13 studied major streets, only two streets were equipped with a 

dedicated cycleway (Keshavarz and Karmi-Khan). Developing such facilities in both cities is 

rather a new phenomenon. During observation, there were no cycling traffic and their route 

seemed to be vacant. Frequently, they were occupied by motorcycles and pedestrians (Figure 

4.34). 

 

  
Figure 4.34 Blocked biking route (Site 2), source: photographs by researcher 

 

The biggest challenge in providing safe and continuous path fall within universal design. 
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Facilities for blind and disabled persons, for example, were rare so that, seemingly, many 

people on wheelchair might have trouble when passing such streets and crossing crosswalks 

due to the dearth of curb cut and ramps, and existing uneven path surface, wells, on-site 

physical barriers. etc. (Figure 4.35). Other amenities for visually impaired persons such as 

traffic lights with auditory signals are still missing from street facilities. Even tactile paving 

introduced was not continuous and was interrupted frequently. 

 

   
Figure 4.35 (a) Blocked sidewalk and lack of curb cut (red), and undefined pedestrian crossing (yellow) at intersection 

(Site 6), (b) blocked tactile paving by a street vendor (Site 2), source: photographs by researcher 

 

Regarding street cleanliness, generally, footpaths was paved, almost clean, and maintained 

fair in total of selected streets. However, some examples of “clutter” could be found in both 

commercial and residential cases of city centres. Frequently seen, some activities along 

streets in such areas leave garbage outdoor dumped at pedestrian route (Figure 4.36). Apart 

from several deteriorated buildings in the centres (discussed later in Section 4.5.6), the cases 

of vandalism, graffiti, broken windows rarely were visible over the field observation.   
 

 
Figure 4.36 (a) Outdoor stock as a barrier to pedestrians and a source of visual clutter (Site 1), (b) deteriorated pavement 

(Site 1), source: photographs by researcher 
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- Transit node design 

As discussed earlier in Section 4.2.5, the design of close proximity of transit nodes 

contributes to bringing people together and promoting vibrant street life, which include more 

active travel and public transit use. Although each station precinct has its own design feature, 

there were a set of common attributes based on the type of station and street as follows: 

Mohammadiyeh and Vali-Asr metro environments. They are located on the edge of quite 

large roundabouts, each fed by four high streets. In this regard, a variety of major community 

places and commercial uses —even at a scale of urban— were located on the edge of the 

squares, close and visible to the metro stations (Figure 4.37). They were individual shops, 

shopping centres, offices, cinemas, pharmacies, bookstores, banks, police station, and many 

other uses, as expected and discussed earlier at macro-scale analysis of diversity (Section 

4.5.2). Other civic uses such as schools and mosques were inside the surrounding districts, 

not directly joined with the stations. Of which, however, commercial uses at ground level 

were dominants around the stations.  

 

 
Figure 4.37 Mixture of surrounding activities around Vali-Asr subway station, source: photograph adapted from GSV 

for Site 2 

 

These stations have not been paired with a specific public open space to shape identifiable 

station environments around. Rather, locating on the edge of car-facilitating roundabouts, 

their functions is still affected by vehicular dominance. In Vai-Asr square, the middle of 

roundabout has been designed at underground level in the form of a public open space with 
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underpass pedestrian access from subway platform (Figure 4.38). But this plaza, 

ineffectively, has been isolated by upper, dominant car movements, resulted in an 

underground island, a vacant open space that not only does not bring people together to 

promote vibrant street activities, but also could not provide at least a context for comfortable 

waiting of transit passengers. As such, directing up and down pedestrian movement to 

overpasses (bridges) and underpasses (subways) to guarantee continuous vehicular 

circulation tend to be a frequently-used technique in the street design of Iranian urban 

settings. This to a large extent can contribute to significant inconvenience to pedestrians 

(Carmona et al., 2010). 

 

 
Figure 4.38 Isolated underground plaza at Vali-Asr Sq., source: photograph taken from Arel Architects Group Company 

in Iran available at https://www.arel.ir/fa/News-View-6104.html 

 

Regarding stations facilities, there were adjoining bus station, bike racks and shared rental 

bicycling infrastructure right close to the station entrance in either cases. But cycling path 

was not directly available from stations. To access bike lanes provided in adjacent street, 

cyclists must integrate with heavy traffic of the roundabout.  

The design of subway station entrances included their own structure above the ground 

level (Figure 4.39). They have been constructed and covered with different materials such as 

stone, dark glass and metal slabs. They had not a unique design for pedestrians and transit 

riders to be attracted at and even, their design could be visually in contrast to the contextual 

design of the squares. The station entrances were equipped with escalators with no lift, 

providing difficult access for persons with disability. Subway signage almost could be seen 

from various points of the squares.  
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Figure 4.39 Subway entrance of Vali-Asr (a) and Mohammadiyeh (b) stations, source: phtographs by an assistant 

observer  

 

Ekbatan metro environment. Unlike the two station environments discussed above, this 

station is located on a street where lacks joined civic uses and community places to the 

station. Main uses were an adjoining large-scale mega mall1, land dedicated to metro 

infrastructure, vacant lands, parking lot and on the other side of the street —far from the 

station entrance— were a line of housing blocks. Other public uses such as schools, shops 

and so on were distributed across residential developments, invisible and far away from the 

station. Not surprisingly, this situation could be seen across almost all new residential 

developments, while transit stations could focally make a functional and social place for 

residential developments. Arguably, it seems that planners have located the stations based on 

car access and its requisite, not on pedestrian. As such, there were no joint space for social 

activities to support transit riders in this station environment. Station entrance was 

immediately located on the edge of the street which sidewalk were rather narrow, a space to 

just move through, not stay in (Figure 4.40).  

 

 
1 The problem of constructing mega malls connected to the arterial streets was already discussed during 

interviewee analysis (Section 3.5.3) and here too, it would be a good example for that. 
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Figure 4.40 Ekbatan station entrance (a), large-scale adjoining mall (b), source: GSV for Site 3 

 

The biggest problem of this station tends to be its integration with the surrounding 

neighbourhoods. While neighbour dwellings located on left side at least have uneasy access 

to the station, residents in right side have been strictly separated from the station by a high-

speed freeway located in the middle of town within walking distance (Figure 4.41-a). 

Consequently, only a limited number of residents can make use of this station. Concerning 

multimodality, bus stops were available, but not in close proximity. Station had no cycling 

path and amenities. Instead, taxis made a line in the front of the entrance in order to rapidly 

embark outgoing passengers in. The station entrance design and facilities were as with central 

metro environments (Mohmmadiyeh and Vali-Asr): the designers used almost the same 

architecture style for station building. The station was only equipped with escalator. Signage 

was also fair since it was visible in visual proximity of the station. 

 

 
Figure 4.41 Arterial route as a separator and barriers to access major transit station in Site 3 (a) and Site 5 (b), source: 

researcher 
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Sabze-Maydan bus station environment. Very similar to the station environments in 

central fabric of Tehran (i.e., Mohammadiyeh and Vali-Asr), a mixture of uses and activities 

was closely tied to the bus station including shops, health centres, banks, police station, 

museum, restaurants, etc. Also, there were no residential housings located on the edge of the 

square. The station is located on the edge of a public square with a middle green space, and 

seating and gathering opportunities. No unsupportive, auto-centric uses were recorded during 

observations. Again, similar to previous examples in Tehran centre, there was a dominance of 

commercial uses and other local and urban civic uses were spread out across neighbouring 

residential areas, not in close proximity to the station. Under recent pedestrianisation 

movement of city centres across Iran (Section 3.5.2), one side of the square (southern part) 

was closed on cars, while in northern side the priority is still given to the car circulation. 

Comparatively, pedestrian-only zone of the square seemed vacant with no considerable social 

activities, mostly due to inactive frontage, apparent poor design practice and dearth of 

walking-friendly facilities (Figure 4.42).  

 

 
Figure 4.42 Pedestrian-only route in southern part (a) versus car-based northern street (b), Sabze-Maydan Sq. source: 

photographs by researcher 

 

Despite renovating pavements with supportive material of stone in order to curb traffic 

speed, still cars have preserved their own realm and fast-moving behaviours, in the absence 

of influencing street design innovations such as psychological traffic calming. By that it 

means connecting streets to the station have been designed in a way that separated sidewalks, 

and marked and signalised route could reserve a convenient right-of-way for drivers in lieu of 

relying on changing drivers’ perception of the street. Connection to other transport options 

(e.g., biking path) was not available in neither of the adjoining streets, although it can be a 

successful mobility option according to the capacity and characteristics of the square. As 

such, it can be inferred that the integration of the station with the surrounding streets was not 

strong, since there was little evidence to channel pedestrian movements towards the stations.  

The station was simply designed to shelter bus riders. Not as visible as subway 

counterparts, the bus stations had a signage providing information about correspondent bus 
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line number and destinations, but lacking standard details such as timetable or bus schedule, 

the name of stations, etc. It provided limited spaces for seating. There are no bike facilities 

(rack or parking) in close proximity.  

Shahid Beheshti transit centre environment. Just as situation described for Ekbatan 

subway, this bus transit centre has been separated from surrounding urban development by an 

arterial street providing direct access for very limited residents inside the walking distance 

(Figure 4.41-b and 4.43-a). To compensate, an uncomfortable overpass bridge has been 

installed to channel pedestrians and make access to/ from the transit centre (Figure 4.43-b) 

and ground-level crossing has been strictly blocked by a high-rise lined fence. This put transit 

stations out of the community centre, where most residents, activities and public uses exist. 

The only public uses were a restaurant and an adjacent, ribbon-shaped park (green strip) 

along the arterial street, which could not perfectly serve the centre as it was also separated 

from the platform by car driveways. Although the environment of transit centre was ample 

enough, it is only used by buses to park, turn, etc., lacking dedicated space for passengers to 

seat and socialise. No biking infrastructure (parking and path) were found around and 

connected to the transit centre. Instead, they were adjacent intra-and inter-city paratransit stop 

(minibus and taxi). Here too, the focus of transit centre location planning and design tends to 

be car accessibility.  

 

 
Figure 4.43 (a) Seperated bus centre from residential development by a high-speed, fenced boulvared, (b) overpass 

pedestrian bridge as a usual intsrument for traffic managemeent, Shahid Beheshti blvd, source: photographs by researcher 

 

The centre is equipped with a central, enclosed sheltering cabinet with benches, as a 

waiting passenger room. However, architectural design style could not be found around. The 

centre environment has been divided into several platforms for each bus line, but not 

sheltered. It was almost visible by the passenger waiting room along the street. The big 

problem for this environment fell within unsafe intertwining passengers with bus vehicle 

movements when entering and exiting the platforms in the absence of marking and 

signalisation, resulted in the dearth of safe and convenient crossing zones for pedestrians 

(Figure 4.44). 
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Figure 4.44 Intertwined pedestrian-vehicular movements, Shahid Beheshti transit centre, source: photographs by 

researcher 

 

Kousar station environment. According to the location of this station, most surrounding 

uses were residential dwellings with few local shops such as groceries and convenience 

stores. This might be generalised to the whole modern development in Iran where housing 

provision has been given priority over facilities. As discussed in Diversity and destination 

accessibility (Section 4.5.2), various other public uses have been distributed across the station 

area, not joined to the stations. In fact, by locating stations, the aim had been to make links in 

such development, not Places. Accordingly, there were no joint open spaces with 

opportunities close to the station for social interaction, people gathering, children playing or 

adults recreation. The single open space was vehicular lanes with fast-moving traffic through 

wide carriageway. Also, the single facility of the station was a signage with little information 

about corresponding lines numbers, which was rarely visible from pedestrian path. To ride 

buses, passengers should stay under the signage inside of car right-of-way and be exposed in 

the sun, raining and other harsh climate conditions. This could be frequently seen that stops 

in residential neighbourhoods have been paid little attention so that, for instance, there were 

no sheltering stops or were derelict ones without required amenities. Besides transportation 

deficiencies cited in the previous study, this might be of reasons behind low urban bus 

ridership in Iran since the importance of attractive stop design and its comfortability is 

undeniable.  

Overall, apart from macro-scale issues of station location planning, micro scale 

investigation showed that they have been rarely designed to be at the centre of the community 
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and integrated with a united system of street and active transport modes. This line of thought 

considers a marginal role for the stations, in adjacent to the uses and street activities. The 

stations on major street and squares had better integration with the environment in central 

neighbourhoods, in terms of neighbouring uses and public places, whilst evidence showed 

that their counterparts in newly-built up areas even had not required basic access to dwellings 

and activities. As a result, station proximity rarely could make identifiable places to make 

strong image in minds of residents and visitors. In almost neither of the cases, station 

environments can provide successful places to people long-lasted and permanent presence, 

gathering and stay. However, recent improvements in the centres could better highlight the 

potentials that such urban spaces might have.  

 

- Vehicular circulation design  

The previous study (Sections 3.4.3 and 3.5.2) generally highlighted the focus on vehicular 

circulation and the fast movement function of Iranian streets with no respect for other 

transport modes and social needs. This could be confirmed in the present study in two ways: 

first, parking design was unsupportive so that sidewalk length is frequently cut by parking 

driveways. As such, designated owner parking (mostly on residential streets) and off-street 

parking lots, garages and alleys entrance on major streets dominantly made scrapy, 

fragmented pedestrian paths for walkers. They had no special pavements and alerting design 

and amenities. Unlike many examples in the U.S., most public off-street parking lots were 

enclosed and were not front-loaded. They generally are located on the edge of major streets in 

single or multi-story parking forms (Figure 4.45-a). With this enclosed form, the good point 

is that they had not been put in-between such that pedestrian was not obliged to cross the 

parking lots, and also, building façade had not been broken. In residential streets, off-street 

parking was owner parking embedded in buildings. Generally, low-rise housings had their 

own in the front of the building or used their front yard to park cars in. For high-rise 

developments and inward-focused building complexes, embedded communal parking also 

was dominant, resulted from the construction regulations and standards (Section 3.4.4). On-

street parking was available almost everywhere, freely and quickly. They had been rarely 

defined with special marking and landscaping. Residential streets in the central area are 

hardly dealt with high demands for on-street parking, resulted in filled up narrow streets with 

lined parked cars (Figure 4.45-b). As such, the cars itself have become the single link 

between homes and outside space and may result in the high level of isolation for the 

individual dwellings in the words of Moughtin (2003, p.132).  

 



287 

 

 
Figure 4.45 (a) Integrated off-street parking with street space (Site 2), lined parked car along residential streets (Site 4), 

source: photographs by researcher 

 

The second was unbalanced, unfair street design for vehicular and non-vehicular users. In 

the majority of cases, most street space (building to building) had been reserved for vehicles. 

It has resulted in wide roadways with several through lanes. The more space is dedicated to 

vehicular movement, the more opportunities for social exchanges are lost (Engwicht, 1999). 

Concerning major streets, sidewalks were separated from roadway by various buffering 

elements: curb, fence, landscaping, on-street parked car and canal (open water well1) (Figure 

4.46-a). They have made a strict separation and a green light for drivers to move fast, in 

addition to provided overpasses (foot bridges). Consequently, few low-quality speed bumps 

had been installed before crosswalks or potential pedestrian crossing points. About residential 

streets, apart from missing buffering, there were no other traffic-calming strategies such as 

unified street system so that they were naked in terms of either traffic engineering 

signalisation and marking, as well as urban design solutions (Figure 4.46-b).  

 

 
1 Due to the lack of an underground drainage system to collect surface water, such uncovered canals could be 

historically seen along streets, making a buffer between pedestrian and vehicular traffic. Besides environmental 

pollution, they inhibit pedestrians crossing, and more specifically, persons with disability.  
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Figure 4.46 (a) Water wells as a physical buffering in use in Iranian urban areas, (b) a residential street with no design 

interventions to control traffic impacts (Site 1), source: photographs by researcher 

 

In this regard, street crossing was supported generally at the beginnings of the major 

streets by marking, and occasionally, signalising. Accordingly, rarely defined mid-block 

crosswalks were available. This have resulted in unsafe behaviour of informal crossings at 

every point on rather high-speed major streets. Junction corners were almost ample for easy 

vehicular turning. Curb extensions (bult-out) and raised crosswalks at junctions to facilitate 

pedestrian crossing were rarely seen across case studies. Refuges and median in the majority 

of cases had not the function of safe stop points for crossing pedestrian, rather, they were just 

for the separating and regulating two directions of through traffic (Figure 4.47). It is clear that 

current street design is the production of traditional traffic-centred regulations which reflects 

road geometry, not the local contexts of the streets.  
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Figure 4.47 Role of street medians as traffic splitter, not pedestrian refuge, source: photographs by an assistant observer 

 

The findings of this section illustrated that, regardless of streets location in the city (centre 

or periphery), street design system in Iran could not control vehicular circulation to promote 

active travel and facilitate social street activities. While it is generally assumed that central 

fabrics have walking-friendly environments (Sections 3.4.3 and 3.5.2), they have failed to 

control traffic impacts and design parking spaces along with modern development.  

 

4.5.6 Land uses and activities 

This micro-scale dimension of TOD design seeks to unfold how streets respond to the 

multilateral users’ needs and activities in Iranian urban settings. Apart from a regular survey 

of the uses of defining building along the streets, the study of street activities and functions 

requires the systematic survey of street users and people’s behaviour during different time of 

day and year, several observers, interviews, etc. In the present study, however, the effort was 

made to comprehend the generalities of the streets using a field survey of noting and 

photographing during limited survey hours. The findings showed that there were recognisable 

differences among centres and peripheries as well as among major and residential streets, 

although specific situations could be seen across case study streets.  

 

- Consistent mixing 

Besides normative difference between commercial and residential streets in terms of 

defining uses of frontages, the difference between these streets in central fabrics and modern 

developments were evident. As expected, the major difference was that lined land uses along 

major streets in the centres were mostly small commercial units (e.g., shops) as well as few 

mall and big commercial centres. There were also offices, institutions, hotels, banks, etc., but 
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the former (i.e., shops) were still dominant. In contrast, commercial uses along major streets 

in peripheral modern developments were not dominant as residential dwellings still front the 

streets leaving little room for active uses. In this way, residential dwellings shaped the 

majority of street frontages in residential streets of both historic and modern fabrics.  

Another difference between (modified) historic and modern texture and major streets and 

residential streets is the degree of vertical land use mixture. In the former sites, vertical 

mixture could be numerously seen inside individual buildings. The mixture of dwelling units 

with ground-floor small retails inside the residential neighbourhoods and mixed 

office/companies with retail/wholesale/services along major routes were general patterns. In 

newly built-up areas, however, mid and high-rise residential apartments as well as large-scale 

services (e.g., hospital, schools, malls, etc.) were mono-functional “big-boxes” characterised 

with non-active frontage (Figure 4.48). 

 

   
Figure 4.48 (a) Dominant, mono-functional, residential frontage (yellow) in the modern development (Site 6), (b) 

mixture of upper institutions (grey) with ground-level retails (red) (Site 2), source: photographs by researcher 

 

In accordance to a better mixture of major streets, the land use pattern of these streets in 

the centres (Sites 1, 2, 4) were more supportive to walking and social activities since included 

various contexts for community activities such as shops, cafés, book stores, supermarkets and 

so forth. Few negative uses, however, were seen across such fabrics that were some parking 

lots and derelict buildings (Figure 4.49). In modern developments (Sites 3, 5, 6), there were 

more undeveloped lands along the studied street, whilst, there were still few compared to 

dominant housings. As discussed above, what made concerns was their own housings units 

because they frequently interrupted footways by front parking access. This made dwellings 

unsupportive to a continuous walking experience.  
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Figure 4.49 (a) An example of degraded building frontage on a major street in Site 1, (b) auto repair shop on major 

street and blocked footway by vehicles in Site 1, source: photographs by an assistant observer 

 

- Street for mixed activities and users 

Seemingly, there is still a long way for urban streets in Iran to be able to address multi-

functionality and to welcome diverse activities. The previous findings displayed that the 

primary function of streets still is to provide easy and fast “car” access to street uses 

(housing, retail, offices, etc.). In the meanwhile, other capabilities of streets have been 

underestimated, and accordingly, street design provided less opportunities for them. 

Generally, strict buffering and curb design made a focal zone for vehicles versus 

marginalised, limited pedestrian realm. This is the rule for almost all streets, except for when 

there are a handful of State-driven, planned ritual ceremonies and demonstrations that cars 

are banned from. Due to the lack of designated space and schedule for street vending and 

marketing, they sell their products portably, which are restricted by the municipalities for 

reason of blocking pedestrian flow.  

As mentioned in the literature, the significance of the streets falls within their capability to 

gather people and facilitate social interactions. The observations illustrated that the selected 

street has rarely been prepared for this. Quality seating spaces and amenities are limited to 

specific commercial streets, while residential counterparts have enough space for and also 

need such amenities, too. For instance, the case of Keshavarz street (Site 2) could be an 

exception as its historical, median pedestrian zone has provided a set of seating opportunities, 

biking path, landscaping for better walking-centred experiences (Figure 4.50). As shown 

above (Figure 4.44-b), even walking in residential streets and alleys are not safe and pleasant. 

The major barrier was through traffic. As such, the streets could not present a context for 

children playing and adults’ recreation. In fact, it is an unbalanced mix of pedestrian and 

vehicular movement in favour of cars, in contrast to the concept of Shared Streets and 

Complete Streets. 
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Figure 4.50 Landscaped, median pedestrian route of Keshavarz St., source: photographs by an emplyed observer 

 

In total, it can be resulted that motorists (people on car and motorcycles) are dominant 

street users and their behaviour could marginalise pedestrian safe long-lasted presence and 

activity. Several misbehaviours of motorists were frequently recorded during observations, 

insulting pedestrian realm (Figure 4.51). They misused any open spaces (mostly in wide 

footways) along the studied street to park their vehicles. In fact, they parked their vehicles 

everywhere as far as the space size allows. In addition, motorcyclists were captured while 

riding on sidewalks. Double-park was another major misbehaviour seen oftentimes over 

observations. Also, the observation displayed that car drivers did not respect pedestrian 

priority at non-signalised crossways. They were just a few examples but it is not limited to 

them, since this does not just relate to motorists and there is a conflict between other users 

with walkers too, inhibiting pedestrian flow. On-street shops, for instance, block pedestrian 

route by putting their products outdoor, on pedestrian “right-of-way”. 

 

 
Figure 4.51 (a) Double-parked cars, source: phtograph adapted from by GSV for Site 3. (b) parked and moving through 

motorcycles in sidewalk, source: photographs by researcher 
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In general, these observations confirmed that in the centres, and more specifically, on high 

streets walkers face more favourable mixed and supportive uses. Unlike this difference 

between historic and modern fabrics as well as major and residential streets, there are similar 

inter-fabric and inter-street conditions in terms of the on-street activities and behaviour: the 

car is determinant. 

 

4.5.7 Streetscape 

In addition to functional dimensions (infrastructure and land uses) discussed above, 

streetscape (visual-aesthetic) qualities can make contributions to pedestrian behaviour and a 

positive walking experience. Since the urban design qualities have been operationalised only 

for high streets, in the present study too, the focus is on such streets within six study areas, 

and residential streets are thus excluded from the analyses. By comparison, they were then 

evaluated using a four-point scale (i.e., “None”, “Low”, “Moderate” and “High”) based on 

the field notes and sites photographs, as follows: 

 

- Imageability 

Imageability refers to the quality of a place which makes it recognisable and memorable 

through a set of specific physical elements. Such elements as buildings and landmarks make 

contribution to evoke people feelings and place identifiability.  

According to Table 4.16, the streets in historic fabrics are more imageable in terms of 

architecture and building features: there were a few older buildings combined with modern 

buildings as well as those with non-rectangular form (e.g., mosque dome) resulted in a more 

recognisable places than modern streets (Figure 4.52). In addition, almost the share of 

buildings with identifier at ground-level was high in major streets in the inner city. This was 

in contrast to peripheral major streets where residential buildings also front the sidewalks 

with no identifiers. As shown, the high imageability ranks stemmed from architecture and 

building form fall within historic streets and are decreased from centre to periphery.  
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Figure 4.52 (a) Naser-Aldin shrine at Khayyam with vernacular design as a strong landmark, (b) typical rectangualar 

building on modern major street of Razmandegan, source: photos by researcher 

 

On the contrary, central high streets mostly lack in public open spaces and major 

landscape. As discussed earlier, street realm occupied by cars leave no room for quality, 

pedestrian-oriented courtyards and plazas in the centres while the existing intensity there 

makes them necessary. Few opportunities in median and modern main streets in the form of 

side parks and green spaces (e.g., Shahid-Beheshti and Razmandegan), and a median, 

landscaped corridor (Keshavarz) can be regarded as contributors to street imageability.  

 
Table 4.16 Ranking of the quality of physical features for imageability across the studied high streets 

Fabric Street 

Street feature 
Courtyard, 

park & 

plaza 

Natural 

landscape 
Noise 

Specific 

building form 
Identifiable 

building 

Historic 

building 

Historic 

Khayyam 0 0 3 1 3 1 

Mowlavi 0 0 3 2 3 1 

Imam 0 0 2 2 3 1 

Naderi 1 1 3 2 3 0 

Ferdosi 0 0 3 0 3 0 

Modified 

historic 

Vali-Asr 0 0 3 1 3 0 

Keshavarz 2 1 3 1 3 0 

Karim-Khan 0 0 3 1 2 0 

Shahid. 2 0 3 0 1 0 

Modern 

Saremi 1 1 2 1 0 0 

Golha 2 0 2 0 2 0 

Razm. 2 0 2 0 1 0 

Basij 1 0 1 0 1 0 
 

Ranking key:   None         Low          Moderate       High     

 

Almost all high streets, either in traditional fabrics or in modern areas, suffer from a noisy 

0 1 2 3
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ambient detracting from the street senses and enjoyment. The main source for noise was 

entirely motorised traffic, more specifically and to a large extent, was motorcycles.  

Taken together, almost all streets lack in making overall imageability and making 

memorable places. This is mainly because either street frontage (buildings) and street public 

space reflect modern planning style of recent decades: rectangular buildings with simple 

profile which lack local and vernacular coordinates. Also, street design for easy car 

circulation made noisy streets with a deficiency of identifiable spaces to structure mental 

images.  

 

- Spatial definition 

It is required to provide spatial definition in order to determine a room-like quality in 

streets. It is related to the definition of street public space through vertical elements, such as 

buildings and trees, as “walls” for street. 

As shown in Table 4.17, major streets of each fabric illustrated rather different patterns. 

However, there are few similarities; Of various vertical street elements contributing to it, 

continuous street wall could strongly define streets realm in almost all studied streets. In fact, 

in most cases almost all buildings were constructed to the footway leaving no setbacks. 

Frontal parking lots could not be seen across the studied streets as well, except for Saremi. In 

contrast, the majority of cases lack in the definition of termination points, resulted in open 

view sheds and long visual corridors (sight lines), and subsequently rather higher sky 

exposure.  

 
Table 4.17 Ranking of the quality of physical features for spatial definition across 13 studied high streets 

Fabric Street 

Street feature 

Façade 

continuity 

Tree as 

a space 

definer 

On-street 

parking 

Planted 

median 

Sky 

exposure 

Termination 

point 

Height-

to-width 

ratio 

Historic 

Khayyam 3 3 2 0 2 1 1 (1:4.2) 

Mowlavi 3 2 2 0 2 1 1 (1:3.7) 

Imam 3 3 1 0 1 1 2 (1:2.8) 

Naderi 2 3 2 0 2 0 1 (1:3.2) 

Ferdosi 3 2 2 0 1 0 3 (1:1.8) 

Modified 

historic 

Vali-Asr 3 2 2 0 2 0 2 (1:2.4) 

Keshavarz 3 3 2 3 1 2 1 (1:3) 

Karim-Khan 2 2 3 1 2 2 1 (1:3) 

Shahid. 1 2 2 3 1 1 0 (1:5.7) 

Modern 

Saremi 1 1 2 1 2 1 3 (1:1.2*) 

Golha 2 0 3 0 2 0  2 (1:2.7) 

Razm. 1 2 2 3 3 0 0 (1:6) 

Basij 2 3 1 3 2 0 1 (1:3.5) 
 

Ranking key:   None         Low          Moderate       High     
* This rank comes from the ratio of lined high-rise residential apartments along only western side of the street so that other 

sides left almost without a defined street wall. 

 

In addition, a low-to-medium range of building height-to-width ratio for both traditional 

0 1 2 3
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and modern streets is at play1. Although they ranged between 1:6 to 1:1.2 which is in the 

proposed range of enclosure (i.e., 1:6 to 3:2), they seemingly could not evoke a sense of 

enclosure among street users. Regarding central fabrics, although street width was rather 

narrow, buildings were mostly low-rise, about one or two floors in average. On the contrary, 

medium- to high-rise buildings were constructed on wide “modern” streets (e.g., 

Razmandegan), resulted in an expanded sky exposure (Figure 4.53).  

 

 
Figure 4.53 Proportion of sky visibiliyty at (a) Naderi (low-rise frontage and narrower street width), and (b)  

Razmandegan (medium-rise buildings and wide street), source: photographs by researcher 

 

In the absence of a high building height-to-width ratio, enclosing street moderators such as 

street trees and on-street parking could compensate in part for this shortcoming and have a 

role in promoting a sense of position and identity with the surroundings, according to Cullen. 

More specifically, trees along with green spaces could play not only an important, historical 

role in Iranian landscape architecture and gardening, but also today lined street trees are 

inseparable part of modern street design tradition of Iranian cities. Except for ecological 

advantages, they proved that they have grown at a level higher than buildings in central 

streets or could demarcate sky visibility in modern streets, compensating for wide streets 

(Figure 4.54).   

 

 
Figure 4.54 Street tress as space definers at historic major street of Imam (a), and modern major street of Basij (b), 

source: photographs by researcher 

 
1Although defining buildings along the streets displayed different heights, an average building height was 

considered for each street to measure this variable. To do so, they were estimated by the number of storeys so 

that it was assumed that each storey has about three metres height, according to the local construction standards. 
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Overall, one might conclude that high streets can meet minimum requirement of enclosure 

to encourage walking and other social activities. In this regard, it is appeared that moderators 

have a much more important role in terms of making street walls definition than building 

height. This is evident in both low-rise central streets as well as modern ones —characterised 

with wide road including wider sidewalks as well. Walking in sidewalks, thus, you feel in 

part enclosed by trees, parked cars, vendors, shrubs, signage, lampposts and other vertical 

street furniture.  

 

- Human scale 

This quality of urban design is associated with the scale of physical elements in relation 

with physical, functional and perceptual scale of human, in terms of size, texture and 

articulation. In fact, the components of a quality space design are proportioned to the scale of 

human. The literature proved that besides buildings height and length, and other components 

and details (e.g., door and windows spacing, arcade, porticos, ornamentation), on-street 

elements (e.g., planter and lamppost) are also at play to make a perception of human scale 

among pedestrians.  

Evidently, street buildings along case study streets are vertically well proportioned to the 

human scale (Table 4.18). In the majority of cases, fronting buildings were low-to-medium 

rise buildings. The high-rank street of Vali-Asr (2) in the central business zone of Tehran, for 

instance, was lined by about six-storey buildings in average, which is in the proposed range 

(Section 4.2.5). Oppositely, streets horizontally face scale mismatch. In other words, wide 

streets (especially in modern districts) scaled for vehicles erode public experience of human 

scale. At Razmandegan, a quite wide sidewalk in proportion to the volume of pedestrian 

traffic infuse a sense of bare and cold walking space.  
 

Table 4.18 Ranking of the quality of street features to provoke the scale of human across high street spaces 

Fabric Street 
Street feature 

Small 

planter 
Furniture 

for walkers 
Street-level 

windows 

Pavement 

texture 

Parked 

cars 

Building 

details 

Building 

height 

Historic 

Khayyam 1 2 3 2 2 2 1 

Mowlavi 1 3 3 1 2 2 1 

Imam 1 2 3 2 1 2 1 

Naderi 2 3 3 2 2 1 1 

Ferdosi 1 2 3 2 2 1 1 

Modified 

historic 

Vali-Asr 2 3 3 3 2 1 2 

Keshavarz 2 3 3 2 2 1 2 

Karim-Khan 1 2 1 1 3 1 2 

Shahid. 1 1 1 0 2 1 1 

Modern 

Saremi 1 1 0 2 2 0 2 

Golha 0 0 2 1 3 1 1 

Razm. 1 1 1 2 2 1 2 

Basij 2 1 1 2 1 1 2 
 

Ranking key:  None         Low         Moderate       High     

 

0 1 2 3
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What also approached the scale of space to human was transparent street wall provided by 

ground-level windows along high street of the centres (discussed below). Other building 

components such as doorways and windows diversely displayed the spacing almost at human 

level. What made Kayyam, Mowlavi and Imam high-ranked streets at human scale was a set 

of porticos on sidewalks, rehabilitated vernacular buildings —using Iranian-Islamic 

ornamentations— and historic ones.  

Using streets moderators such as street furniture, major streets in the inner cities could 

provide imitate atmosphere to social interactions and humanise cold space of the streets, 

while modern main street lack in. Major included furniture was benches, ATMs, trash cans, 

banners, street vendors, banners, phone booths, and signs. Paving texture and material were 

mostly favourable as small bricks were generally utilised. However, at Karim-Khan and 

Shahid-Beheshti sidewalks were covered by large-scale concrete, tiles and asphalt, 

respectively. 

Of other factors intervening the scale of street space, case study streets lack in small 

planters such as flower box. Unlike adequate canopies by trees discussed earlier, such items 

were given less attention in street design of more specifically peripheries. On the streets with 

higher ranks such as Basij, Naderi and Keshavarz, this is generally provided by lined shrub 

along sidewalks. Overall, major streets in historic fabric could present more spaces formed at 

human scale. This stems from both building height, width and details as well as on-street 

moderators and components contributing to human form and function. 

 

- Transparency 

Apart from contributing to natural surveillance, transparency help street users to 

understand human activities beyond the edge of the street and promotes pedestrians’ 

curiosity. Besides visually-permeable physical elements such as windows and doorways, on-

street features, and building details can make contribution to transparency.  

As with human scale, major streets in the inner cities showed to be highly adapted with 

this quality (Table 4.19). What made such streets transparent is a high proportion of active 

uses and frontage. This has resulted in a large set of ground-level windows and doorways 

including retails, offices and institutions entrances. The observations showed that, to a large 

extent, street vendors could also play to this in commercial streets such as Imam, Naderi, 

Vali-Asr and Keshavarz. Further, continuous facades across high streets and a limited share 

of setback from footway could add to the transparency of these streets. Similar to spatial 

definition and human scale, canopies by street trees could convey the imagination of human 

activities beyond street walls.  

 
Table 4.19 Ranking of the quality of physical features to promot transparency across case study streets 

Fabric Street 
Street feature 

Street-level 

windows 

Façade 

continuity 

Active 

uses 

Street 

vendor 

Street 

trees 

Building details 

for transparency 

Historic 

Khayyam 3 3 3 1 3 2 

Mowlavi 3 3 2 2 2 1 

Imam 3 3 3 2 3 1 

Naderi 3 2 3 2 3 1 
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Ferdosi 3 3 3 1 2 1 

Modified 

historic 

Vali-Asr 3 3 2 2 2 1 

Keshavarz 3 3 2 1 3 1 

Karim-Khan 1 2 1 0 2 0 

Shahid. 1 1 0 0 2 0 

Modern 

Saremi 0 1 0 0 1 0 

Golha 2 2 2 0 0 1 

Razm. 1 2 1 0 2 1 

Basij 1 2 1 0 3 0 
 

Ranking key:   None         Low          Moderate       High     

 

Major streets in modern districts, however, fail in providing transparent frontages, what 

could raise contemporary designers’ doubts about the quality of these streets based on classic 

Jacobs’ criticisms. First, residential dominance on such streets along with off-street, large-

scale services still leave little room for active uses such as active shops. Second, buildings 

design form, which are not directed to the street, made a row of blank walls along major 

streets. Instead, building backside or laterals oriented to the street could rob the opportunity 

of active frontages and an active life for street. This also deprives the streets from the natural 

surveillance of “eye upon the street”, which was frequently recorded at Razmandegan, 

Saremi, Basij and Shahid-Beheshti (Figure 4.55).  

 

 
Figure 4.55 Fronted blank walls at Shahid-Beheshti (a) and Razmandegan (b), source: photographs by researcher 

 

A rather new phenomenon in the practice of environmental design across modern urban 

areas has been “building setback”, which can less be seen across traditional neighbourhoods. 

Design of the mega mall on Saremi can project this well such that the “big-box” has a setback 

from the street providing a distinct space for parking (Figure 4.56-a). Added to that, the back 

of the building is on the street and its access is provided by a private road connected to the 

expressway. Another form of setback in modern street can be seen along Razmandegan in 

which building setbacks are provided so as to generally curb the traffic impacts of wide 

streets (Figure 4.56-b). The result is an interrupted street wall and an attenuated sense of 

position, as discussed in spatial definition. 

0 1 2 3
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Figure 4.56 Setbacks in modern streets as a parking lot at Saremi (a) or as green ribbons at Razmandegan (b), source: (a) 

taken from GSV for Site3 and (b) photograph by researcher 

 

The results and analysis of observation revealed that transparent high streets are generally 

those located within historic and commercial centres, contributing better to transit-and 

pedestrian-oriented movements. The reasoning is that there are unanimously a higher 

proportion of transparent frontage, continuous walls, active uses, and on-street vending. This 

made an evident distinction between major streets in inner cities and peripheries. 

 

- Complexity 

The study of complexity in the present study refers to the number, type and variety of 

physical elements contributing to the visual richness of a street. These elements can be 

categorised into (1) architecture and building design features, (2) on-street features as 

moderator, and (3) human activities.  

Of first two items, as shown in Table 4.20, it is evident that on-street elements could better 

play to the visual complexity of case study streets as the higher scoring elements are located 

in the last three columns. Street trees not only could define street spaces —in the absence of 

enclosing vertical and horizontal elements— and make balance in the scale and transparency 

of space, but also do make contributions to visual richness of the streets through lights and 

shades provided. Other factors were also at play for complexity such as furniture and signage. 

Clearly, these factors mostly correspond to high streets in central fabrics, as with other 

previous qualities. As such, small-scale buildings caused the higher numbers and types with 

coloured front shops and signs along these streets. Even, higher complexity in such streets 

could interrupt “sense of unity” and “sense of visual order”, as overloaded factors and 

unstructured information convey a sense of visual clutter within street spaces, a subject 

related to “coherence” (another urban design quality for walking), defined as continuity of 

design and thematic order. Extremely-diversified and disorganised elements such as textures, 

materials, colours used in signs and building facades were observed examples recorded along 

main streets of central business districts. At karim-Khan and Vali-Asr, for instance, each 
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building presents a unique statement by an expanded range of forms, styles, materials, 

colours and details. According to Moughtin (2003), this results in three-dimensional masses 

which dominates street spaces, leading to lost definition and importance of the space.  

 
Table 4.20 Ranking of the quality of street features to provoke visual variety across high street spaces 

Fabric Street 

Street feature 
Building 

type & 

number 

Architectural 

diversity 

Building 

ornamentation 

Light & 

shade by 

trees 

Street 

furniture 
Signage 

Historic 

Khayyam 3 2 2 3 2 2 

Mowlavi 2 2 2 3 3 3 

Imam 2 1 1 3 2 2 

Naderi 3 2 2 2 3 3 

Ferdosi 2 1 2 2 2 2 

Modified 

historic 

Vali-Asr 3 3 2 2 3 3 

Keshavarz 2 2 2 3 3 3 

Karim-Khan 2 3 2 1 2 2 

Shahid. 3 1 1 2 1 1 

Modern 

Saremi 1 1 1 1 1 1 

Golha 1 0 1 0 0 2 

Razm. 2 1 1 2 1 0 

Basij 1 1 1 3 1 0 
 

Ranking key:  None         Low         Moderate       High     

 

On the contrary, modern streets lack in the visual variety, mainly because there was a set 

of large-scale buildings with scant, repeated forms, sizes and materials. At Saremi, for 

example, a row of simple, concrete buildings with a repetitive windows form made an 

unattractive, monotonous visual corridor along the street.  

The analysis carried out for streetscape qualities demonstrated that various features 

diversely have impacts on urban design qualities. But for all five qualities it can be concluded 

that almost all central high streets are the higher scoring ones: at imageability, through the 

higher share of historic buildings and specific design form; at spatial definition by continuous 

street wall and tree canopies; at human scale, through building height and on-street 

components (e.g., furniture); at transparency, through street-level windows, facade continuity 

and active uses; at complexity, through higher building and architecture variety, and furniture 

and signage presence. Taken together, Keshavarz, Vali-Asr, Imam, Khayyam and Mowlavi 

were the top five highly-ranked major streets, all of them are embedded in historic and 

median fabrics around transit stations. 

Oppositely, modern high streets could attain lower scores, in general. Nonetheless, there 

were opportunities and positive features along such streets. For example, they were 

imageable because of good ranks at “park, plaza and courtyard” as well as lower noisy 

atmosphere. Also, as with central streets, they were spatially defined and transparent due to 

shaded trees and on-street parking.  

Returning to the framework of TOD walkability assessment (Table 4.3), it is agreed the 

design dimensions (at micro scale) can address the specific walking needs or evoke some 
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pedestrian reactions. The results for the case of Iran revealed that the value of design 

characteristics can contribute to walking needs in a different manner between the historic and 

modern fabrics. At this scale, the results of design dimensions related to the modified historic 

were not unique. In Tehran, they were very similar to the historic textures, but the modified 

historic area in Qazvin could manifest the characteristics of modern area (Figure 4.60). 

According to Figure 4.57, one can conclude that the public spaces in the Iranian historic 

fabrics (the city centres and specifically major streets) can satisfy needs such as 

“accessibility”, “sense of security”, “pleasurability” and “sense of place”, while tend to fail in 

“sense of safety” and “comfort” for pedestrians. The analysis shows that modern Iranian 

fabrics are much less supportive for pedestrians since they lack in addressing most of walking 

needs those the existing body of literature regard as major influencers on people’s decision 

making “to walk or not to walk” (Alfonzo, 2005). 
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Figure 4.57 The extent to which micro-scale design dimensions can contribute to various walking needs or pedestrian reactions in the historic fabrics (left) as well as modern fabrics (right), 

source: researcher 
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4.5.8 Synthesis: an inter-scale analysis of urban forms 

It is agreed that an environment is evaluated positive to walking when a set of design 

dimensions provide favourable, walkable conditions at either scale of urban form and street. 

According to Figure 4.60, one may conclude that most opportunities lie in neighbourhood-

level (macro) physical features where compacted, dense station environments are equipped 

with rather mixed uses and connected streets. In contrast, neighbourhoods’ streets generally 

face rather poor walking and cycling conditions and easy car access (i.e., functional 

dimensions) at micro level, while showed to present visually and aesthetically better 

environments. As such, there are some differences among several specific functional 

dimensions of macro and micro scales, which as follows: 

 

1. The discussion on land use diversity revealed a distinct model for the mixture when 

considering various urban forms and neighbourhood (station area) type. The location 

and formation of facilities across transformed forms of traditional, transitional and 

modern developments showed that how each type of station areas provides services 

for citizens (Figure 4.58), but the degree of mixture across case study neighbourhoods 

can be generally evaluated acceptable.  

 

              
Figure 4.58 Abstracted model of the location and formation of services (facilities) across typical urban forms: (a) 

commercial strips along major streets as well as centred retails (Bazaar) in historic urban form, (b) a higher number large-

scale facilities along with small-scale services oriented to major streets in in-between form, and (c) scattered facilities across 

new developments, source: researcher 

 

However, the situation of uses and activities along streets (i.e., street-level evaluation) 

rarely can support better accessibility and spur social activities. In fact, car-oriented 

design solutions deprive street walkers from a sense of community and inhibit 

usefulness of street spaces. This makes cities more car dependent and might be one 

reason behind increasing car ownership and use in Iranian cities (Section 3.4.2), apart 

from the deficiencies pertinent to transportation design and policy (Sections 3.4.2, 

3.4.4, 3.5.2 and 3.5.3). 

2. The calculations displayed that, in the majority of cases, the network of streets is 

inter-connected at the scale of neighbourhoods and station area. But the micro-level 

analysis showed that walkways and cycleways are less inter-connected and facilitated 

along streets. It means that the higher scoring rank in “connectedness” is to a large 
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extent related to the vehicular network, not pedestrian ones. This could be in complete 

opposition to the design initiatives proposed to curb negative effects of neotraditional 

(grid-like) model (i.e., interconnected street network) by which cut-through traffic and 

their speed are controlled through the connected pedestrian and limited-access 

vehicular networks (Figure 4.59). Here, again, the priority given to the cars based on 

the Modernist-styled urban street design along with the marginal role of walking-

based social activities made such a situation.  

 

            
Figure 4.59 Conventional open, complete grid-like network (a) and pedestrian connectedness and vehicular 

disconnectedness under a gridiron network, source: Southworth & Ben-Joseph (2003) 

 

The multi-scale study of TOD design also revealed that the types of urban form react to 

TOD-based design guides in a different manner. As an article of faith, it is assumed that 

traditional (historic) forms can better contribute to the walkability of urban environments. 

The inter-form comparative analysis, however, revealed that they can do so with the help of 

just some of design dimensions —mostly at the scale of urban form— while the others fail to. 

With regard to the micro scale qualities, the results proved that they depend less on the kind 

of urban form, while a dichotomy between high street and residential street makes more 

sense. Nonetheless, the better scores on the microscale qualities were in the central areas in 

terms of the visual-aesthetic (streetscape) urban design qualities. In general, it can be 

concluded that traditional urban from and then high streets within this form tend to be better 

places for walking, cycling and other social activities. Oppositely, new developments lack in 

most cases (i.e., walkability indicators), more specifically, streetscape qualities. In this 

regard, Bahrainy & Khosravi (2013) found that under-construction spaces within Iranian new 

towns especially lead to discontinuous and unsafe environments for walking. While a 

significant portion of urban population live in such developments and they are still common 

development pattern in use nationwide. In the meanwhile, the transitional fabrics could play 

an intermediate role so that the physical features of this form in Tehran are closer to the 

historic fabric, while its counterpart in Qazvin represents the characteristics of the new 

developments. One more time, this would remind the expanded role of socio-economic 

factors and the effects of central business zone on neighbourhood and street design qualities 

in the large city of Tehran.  
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Figure 4.60 The extent to which macro and micro scale dimensions/qualities can make transit-and pedestrian-friendly environments around transport stations of triple urban forms, source: 

researcher
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4.6 Conclusion  

Today, the urban design idea of Transit-Oriented Development (TOD) has gained 

widespread adoption around the world. To develop TODs, Iranian cities face various urban 

fabrics based on the transformation of their urban form, which require specific design 

strategies with regard to TOD design tenets. As such, they seek solutions to better translate 

such strategies into their context, under the National TOD Agenda (2017). Although primary 

investigations could reveal the capabilities of various Iranian urban fabrics for being 

pedestrian- and transit-friendly, more in-depth scrutinising was needed to precisely 

comprehend TOD design prerequisites for each fabric. The present study was designed to 

determine the urban design prerequisites for TOD planning in Iran. In this way, a set of TOD-

centred design dimensions was tested out on triple representative urban forms around transit 

stations were selected within a large city and a medium-sized city. TOD design dimensions 

were then tested out at two scales of station areas (macro) and street (micro). Although a 

variety of design characteristics could be found across the Iranian case studies, similar 

patterns mostly highlighted the potentials of (modified) historic urban forms and the 

drawbacks of modern Iranian urban textures. However, the opposite points could be found for 

both the inner city as well as peripheral areas. In fact, the results showed that, at macro-scale, 

Iranian cities have more opportunities for TOD design in inner cities (including historic, and 

sometimes, transitional urban forms), while micro-scale results depend less on the kind of 

urban form, since the car-oriented public space (street) design is dominant everywhere. That 

is why the historical fabrics showed to be much more capable of addressing pedestrian needs 

and evoking their reactions.   

 

  



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Concluding discussion  
The integration 
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This chapter is devised to wrap up all the previous studies and conclude their discussion. 

First, it recapitulates four major research questions and shows how the research overall aim 

has been addressed. In the second section, some implications are discussed for Iranian policy 

and practice as well as the fields of study, and finally, the way is delineated for future 

research.  

 

5.1 Conclusions 

On one hand, reviewing the literature of integrated land use transportation practices under 

the label of TOD around the world revealed that this, as an urban planning instrument and 

design guide, has historically been applied to various contexts with their unique aims, 

approaches, and tools. Besides outcomes gained across the TOD pioneers in recent decades, 

the literature confirmed that the new wave of TOD planning, especially across DCs, can 

result in outstanding achievements due to their urbanisation issues which they are confronting 

with. On the other hand, studying a set of urban issues that Iranian cities are dealing with and 

reviewing the structure of policy-making, planning and urban design confirmed that the 

current planning and design approaches must be replaced with an integrated, accessible and 

inclusive one that can address major urban challenges such as traffic-caused pollutions. This 

can not only verify the answer of central question of can transit-oriented strategies be 

applied to Iranian cities? but also puts the stress on the necessity of integrating transportation 

and planning and design strategies such as Transit-Oriented Development. Concerning the 

second part of the question (i.e., …if yes, how and what are prerequisites?), this thesis tried 

to solve it using four sub-questions in sequence.   

 

5.1.1 Conclusions by studies 

The present thesis was built upon examining the application of a western model of 

transport and land use integration -labelled as Transit-Oriented Development- to a Middle 

Eastern, developing country: Iran. To this end, it was required that all the issues associated 

with TOD were considered, since the focus had evolved during more than 25 years of the 

TOD research and practice. More specifically, the literature review reveals that the design 

concept of TOD of late 20th has become a planning and policymaking issue afterwards, by 

developing integrated transportation and land use planning and practices. Therefore, one may 

conclude that the study of TOD is principally defined on the study of how to plan a specific 

physical urban environment and its correspondent transport infrastructure. Due to the 

planning background of this PhD candidate, the focus was put into two major, interconnected 

subjects: Urban Planning and Urban Design —where the quality of public places is the main 

concern— and their associated policies (i.e., planning policies and design policies).  

The interdisciplinary nature of urban planning and urban design and their strong 

interconnection with other fields asked for a multi-scale and multilateral TOD approach, 

involving a variety of interrelated subjects: from policy-making, public administration, 

finance, economy, social science, environment, technology, urban management, planning to 

site-level urban design and (landscape) architecture. This fact raised the first research 

question what would be the main dimensions and requirements for planning and designing 
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TODs in the newcomers to TOD such as Iran. 

 

- RQ 1: What are the core dimensions to frame the structure of the transit-oriented policy, 

planning, and urban design in global research and practice? 

The first study or Study A was designed for answering this question. First, reviewing the 

literature showed that the existing body of studies has rarely paid attention to making a 

comprehensive set of TOD dimensions; instead, they have made attempts to review some 

partial TOD dimensions associated with the specific subjects: successful implementation, 

urban design, barriers, etc. To fill this gap, Study A thus made use of a systematic review, 

including QMS and Thematic Synthesis, in order to inductively determine such dimensions 

and requirements for TOD planning and design. Doing so, this study also could establish the 

relationship between them, with the aim of finding possible virtuous/ vicious cycles in TOD 

planning and design.   

As expected, the findings demonstrated that the TOD planning process is associated with 

much more various dimensions than basic physical ones (such as density and mixedness), 

which are prevalently used as proxies for TOD policy. In other words, TOD leaders might not 

only consider some planning policies and instruments for articulating density, mixing uses 

and designing pedestrian environments, but also, they should carefully think about the 

implementation tools, financing mechanisms, actors’ collaboration and other social, 

environmental and economic requirements, as detailed in Study A. The classification of all 

the dimensions into four themes (Place, Policy, Process and Sustainability) and discovering 

their relationships could confirm that they are overlapping and interconnected. In fact, TOD 

planning must be comprehensively understood as a joined-up activity, while such separation 

is just for the sake of clarity in exposition or analysis only.  

Among these four categories, Place, Policy, Process, and Sustainability, the latter has been 

synthesised for the first time compared to other previous frameworks. It is interesting to note 

that sustainability is at the same time a precondition or a political choice and an outcome of 

TOD policies. In other words, if urban sustainability is marked as a political goal, no 

sustainable city, no eco-city or eco-neighbourhood, etc. are possible without an integrated 

transport-land use policy, without a TOD approach. Probably, this is why social, 

environmental, and economic effects of and conditions for TOD planning could be assessed 

as a new trend in TOD studies. In the current thesis, screening different TOD studies 

demonstrated a shift from primary transit-oriented dimensions (i.e., basic physical urban 

design characteristics) to the second kind of dimensions, arising from evaluation studies and 

other knowledge discipline. For instance, although the environmental quality is considered 

part of a fundamental, long-term goal of strategies related to integrated transport and land 

use, it has only attracted attention in recent studies (e.g., Cervero & Sullivan, 2011). 

 

- RQ 2: What developing countries are confronted with when planning TOD? 

In parallel to the previous question and in order to get an ample framework for the thesis, 

the initial part of Study B was aimed at attaining a general picture of TOD implementation in 

developing countries. To do this, a wide number of relevant studies on the subject of TOD 
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policies in the literature were reviewed using QMS. As a result, a set of challenges affecting 

the delivery of TOD in developing cities were identified and analysed. The systematic review 

again confirmed that TOD is a highly context-sensitive planning instrument (De Vos et al., 

2014; Tan et al., 2014b) and that specific barriers would require careful reanalysis, depending 

on the particular location. 

Despite being case-sensitive, it is important to confirm some common challenges in DCs, 

already described in previous studies. Some TOD barriers found among the cases of disparate 

land-use and transport policy-making, uncoordinated transport governance, financial barriers, 

and technical and planning capacity tend to be transnational challenges, as also focused on in 

previous relevant studies (e.g., Cervero, 2013; Cervero and Dai, 2014; Suzuki et al., 2013; 

Pojani & Stead, 2018).  

The comparison of barriers in developing and developed countries reveals another almost 

paradoxical and noteworthy conclusion: several planning and implementation barriers to 

TOD are similar in the two contexts with definite exceptions. Such impediments as higher 

construction costs; a car-friendly urban layout (divergent interests between different 

stakeholders; land planning and availability of development land; limited local expertise); 

community opposition; and questionable market demand have been reported as the key 

challenges to implementing TOD in the U.S. (e.g., Cervero et al., 2004; Boarnet & Compin, 

1999; Hess & Lombardi, 2014; Tan et al., 2014b; Loukaitou-Sideris, 2010) and Australia 

(e.g., Khan & Bajracharya, 2007), as was frequently the case of the present study on DCs. 

Such hurdles might be considered the universal difficulties of the TOD process. 

However, there are also specific conditions to TOD in developing countries including Iran, 

compared to developed ones. Sprawling single-use urban designs and car-dependent travel 

behaviour are not yet dominant in many developing cities. On the contrary, human-scale 

development equipped with a dense mixed-use urban environment that is common in Middle-

eastern and African cities, could be supportive for TODs policies, and this has to be regarded 

as an opportunity for TOD in the developing world. Contextually, residents in developing 

cities tend to walk more, daily, than wealthier communities. Still, what seems worrisome is 

the trend towards the sprawl of urban developments in other DCs, spurred by rising 

motorisation rates and combined with monocentric growth, plus undeveloped street networks 

- all factors that aggravate traffic congestion and externalities (Cervero, 2013), as well as 

orientating public agendas. Another relevant problem regarding the future of TOD is that 

planning institutions and regulations are less developed in DCs, while TOD requirements, in 

this sense, are strict. In fact, even though these trends and other problems (mentioned earlier 

in Section 3.3.2) were similar to those experienced already by developed countries, what 

magnifies them is the large size of cities and the frequent lack of resources to deal with these 

problems in DCs (Pojani & Stead, 2017).  

Due to expensive construction and high costs, the building of mass rail transit 

infrastructure is still limited in DC cities, including those backed by strong economies, such 

as China (Pojani & Stead, 2017). On the other hand, BRT is playing a key role in the 

development of public transport systems in DCs. Thus, although initially road-based TODs 

(mostly BRT) were not a specific objective for this thesis, they deserve specific 

consideration. A case in point is Curitiba, proving that BRT can serve TOD objectives 

efficiently, by reshaping the lay-out of the city i.e., the distribution of densities and land use. 
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BRT’s greatest advantage lies in the fact that it provides an initially cost-effective and more 

flexible alternative for PT. However, given that priority to such an affordable transport 

system (and to short term policy objectives), has led to developing BRT in isolation, the key 

factor of integration with parallel and all-round urban development (Cervero & Dai, 2014) 

appears to be forgotten. In addition, BRT could face problems in road space allocation and 

right-of-way, coordination between operators, competence with rail and informal transit, 

capacity, physical integration with public space networks, or poor social acceptance, often 

making it more difficult for the systems to compete with cars. 

As another result and an interesting by-product of this study, it is important to note the 

small number of successfully implemented cases of TOD found in DCs (e.g., Curitiba). This 

is partly due to the very core of the analysis and the complex character of TOD policy - but 

more probably to the rapid nature of urban development in DCs, coupled with the absence of 

consistent urban planning policies.  

Another useful result of the study was that it pointed out challenges that are 

underrepresented in the studies reviewed, according to our analysis i.e., describing the gap 

between identified and hypothesised challenges: (1) There is a lack of studies which examine 

the specific civic needs of DCs, as regards land use and transportation. Different conditions, 

cultures, and practices (e.g., minivans – shared transport) should lead to different solutions 

and there is not enough evidence on this. (2) A minor role is attributed to active and 

alternative modes of transport in planning, apparently due to a lack of confidence in their 

efficiency - but probably linked to the interests of privileged, leading stakeholders, as seen in 

the policy challenges. (3) In connection with this, few references were found regarding the 

enforcement of TDM instruments, such as limiting private car use or the growth of car 

ownership. (4) Another frequently missing element was frequently lacking public 

participation – often downplayed - and finally (5) few references were found to tax measures 

to cover TOD costs, such as Land Value Capture, TJD, or funding by international bodies 

such as the World Bank; even the number of mentions of financing constraints was less than 

expected, compared with implementation challenges. 

The analysis done also confirms that national urban context and driving forces play a 

highly significant role in establishing the priority of dimensions. For example, cities in the 

United States are attempting to facilitate implementation dimensions (i.e.,, process 

development) and financial mechanism while developing countries such as India, Malaysia, 

Vietnam, and some parts of eastern China initially seek for a set of policy transfer 

mechanisms to adapt TOD idea. Accordingly, post-performance (e.g., in the U.S.) versus pre-

performance (e.g., in Iran), TOD dimension planning and design can be smartly 

distinguished. This implies that, as underscored earlier, transit-oriented proposals are 

considerably context-specific so TOD shouldn’t be considered a “one-size-fits-all” solution. 

Therefore, upcoming communities intending to transfer TOD strategies should fit these 

dimensions to their local urban status quo as the next step in TOD planning. To this end, the 

third research question was designed to discover TOD-ness of urban policy and planning in 

Iran. 
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- RQ 3: How is Transit-Oriented Development understood and constructed in the policy-

making and urban planning context in Iran? 

Study B also attempted to answer RQ3 through reviewing Iranian policy and planning 

documents and by interviewing local TOD experts. TOD planning model (Study A) was used 

as the analytical framework. Before that, the experiences of DCs on TOD policy and practice 

were also reviewed in order to make room for the inter-context comparisons.  

To answer this question, Study B made use of a brief flashback to the historical context of 

modern urban planning in Iran where the car-oriented urban environment has been prevalent. 

In accordance with the global movements in 20th century, Iran made effort to industrialise and 

modernise its traditional economy, culture, built-environment, etc., building upon oil industry 

—with the aim of compensating for the backlogs. The cities were part of the effort and car 

mobility was regarded as a key feature for their modernisation. From early 1930s, Modernist 

urban planning started to facilitate car movement through devising new urban plans or by 

inserting roadways on traditional urban fabrics, including street (carriageway) widening or 

parking lot creation and, at the same time, by narrowing pedestrian paths and ignoring urban 

PT systems. The strategy was systematically delivered in comprehensive city plans for 

several cities as of 1960s till now. It was borrowed from the western planning models —with 

no prior study— and developed by foreign experts. In fact, uniform planning standards have 

been established for all Iranian cities, from large to small, north to south, and within cold to 

hot-arid regions.  

As a consequence, car dependence for citizens and uniformity for cities, are nowadays the 

rule in many Iranian urban peripheries. A lot of cities show degraded areas and low-quality 

public spaces influenced not only by car-oriented design but also by car-caused vexing 

challenges (pollutions, fatalities, etc.).  

On the other hand and thanks to global experiences, local policy-makers, city officials and 

urban specialists are now able to see the advantages to be gained through transport and land 

use integration. In addition, the number of local experts in the fields associated with TOD has 

been increased during these years. A handful of international and national conferences 

recently held on the subjects in Iran brought in the opportunity of exchanging ideas. All these 

factors have led to the recent efforts made: development of national TOD guideline, new 

guidelines for urban street design and starting pedestrianisation practices across Iran. 

However, interview results showed that there are still more challenges than opportunities 

to planning Iranian TODs. This could be seen for all four TOD planning themes. In short, 

major challenges were: insufficient NMT infrastructures, inconsistent policies, weak inter-

actor coordination, fragmented institutionalisation, centralised governance, political 

instability, limited technical and personnel capacity, lack of common definition, weak macro-

economic support, weak PPP practices, unsustainable, limited municipal resources, weak 

public engagement, public desire for car, and cultural barriers, to name the most relevant. In 

this sense, most challenges fall within “process” theme —how” they have been developing— 

and then “place” theme —the “reality” of what Iranian urban areas are now encountering 

physically. This can imply that the policy-makers and planner should give greater weight to 

Process Development—where the implementation of TOD projects is focused. 

Together with few opportunities associated with the new efforts made in policy-making 
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(i.e., national TOD guideline), there was also another set of opportunities in line with other 

DCs, including those related to the features of urban environment (i.e., Place Development): 

high density (compactness), mixedness, and pedestrian-friendly design. Even though such 

dimensions were discussed in terms of the opportunities and challenges in Study B, many 

associated questions remained unanswered revolving around the capability of existing Iranian 

urban environment to support future TODs.  

 

- RQ 4: To what extent is the current design of Iranian cities conducive to welcoming TOD 

core proposals? 

Study C was dedicated to the investigations on TOD design in Iran. Using direct 

observation and GIS-based mapping methods, the aim was to address this and associated sub-

questions generated around various TOD urban design dimensions —taken from a typo-

morphological analysis of urban form. More specifically, the reflection of various urban 

forms was gauged at the two urban design scales (i.e., station area and surrounding 

streetscape) to test out the study hypothesis: the station areas within the historical fabrics 

could provide better transit-oriented and pedestrian-oriented environments than the newly-

built up ones. The results not only corroborated this hypothesis but also, they allow to point 

out precisely which are the missing characteristics in the new ones and what the ways they 

inhibit pedestrian activity. It was confirmed that generally Iranian cities have more 

opportunities for TOD in inner cities (including historic, and sometimes, transitional urban 

forms) so future improvements should be developed mostly across the peripheries, where it is 

generally found that the TOD initiatives are implemented easier (Hess & Lombardi, 2004; 

Suzuki et al., 2013). Another major finding was that, in the case of Iranian cities, macro scale 

urban structure characteristics (e.g., density, mixedness, and connectedness) fit better into 

TOD requirements than micro-scale ones i.e., streetscape characteristics. And this is 

important, since macro or structural characteristics are even more difficult to change than 

streetscape or street design. Such opportunities might play a key catalyser role to changes 

travel behaviour and preferences towards a more sustainable form of movements i.e., PT and 

active transportation.  

The study showed clearly that urban environments lack in micro, on-street facets of TODs 

because car flow —definitely powered by a pro-car line of thought— has shaped public 

spaces (and people’s habits) for decades. So, today, almost every single (functional) 

dimension of the built-environment reflects this objective and contributes to ease car 

circulation; reversely, this priority implies disadvantages for the rest of transport modes: 

interrupted walking and cycling space, designed transit nodes based on car accessibility, wide 

carriageways with multiple through lanes, unsupportive uses and limited social activities are 

some examples. The conclusion is that at urban design level it is not possible to do both 

things, promoting cars and TODs at once. Therefore, design criteria and design policies have 

to be aligned to one priority. 

As such, it must be said that there is not a straightforward answer to RQ4 since the 

findings confirmed that the design characteristics change from macro scale to micro scale, 

from inner city to periphery, and from functional dimensions to visual-aesthetic ones. In 

general terms, the results of this study (urban design) are in line with those that found in 
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Study B (i.e., Place Development), but with more details on various TOD design dimensions.  

 

5.1.2 Crossed conclusions: Implications for policy and practice  

As already discussed in Section 3.4.4, the integration of transport and urban development 

is still a new planning and design strategy in Iran. In this sense, the young TOD idea and 

recent attempts can be complemented or re-invented through a set of updates on planning and 

design policies and practices. The present thesis’ findings provide some insights in this sense, 

allowing to get a better comprehension of how the concept could be implemented 

successfully in the Iranian context. Of course, this will go beyond the basic recommendations 

on PT quality, multimodality and 3Ds (see Appendix C). In this respect, the findings imply 

that:  

 

1. “National TOD guideline” is a needed departure point but obviously it would not be 

not sufficient for materialising TODs. The main product of this guideline is putting 

stress on making a through revision of the regional and urban guidelines and 

standards (e.g., Treaty No. 12). Also, a suggestion is made to reconsider the current 

policies on the urban transportation and urban development, and its associated issues. 

This should go beyond planning policies (e.g., mixed-use planning and design) and 

subsequently adapt strategically some others at national level, tuning them with TOD 

principles. For instance, the gap of policies on fuel tax and road maintenance fees 

with TOD objectives is clear. In this sense, the mechanism of subsidies specifically 

those dedicated to the fuels should be revised and start to be gradually allocated to PT. 

It is also needed to reform policies on land and housings taxation such as CGT, value 

capture, etc. They can be complemented with other policies on land acquisition 

(discussed below), in order to provide sufficient (financial) tools at the disposal of 

municipalities. Obviously, this is not an easy task since some of them are strategic 

policies that would require changes to be made at upper levels, beyond MRUD and 

MOI, such as the presidential cabinet and national parliament. However, the deal is 

crucial, do we want more sustainable cities or not? 

2. The findings of the present thesis confirm this perception among policymakers and 

planners TOD planning or integrating transportation and land use policies imply much 

more than only setting a series of policies on physical environments or providing 

mass transit system, as other crucial factors such as financial and governance 

dimensions are at play as well. Besides TOD policy, it is also required transferring 

other instruments to make municipalities —or other possible bodies in charge for 

implementation— capable enough. Policy-makers should adapt some purposeful 

governance (e.g., Urban Land Readjustment), financial (e.g., Tax Increment 

Financing) and legal (e.g., Transferable Development Rights) instruments in order to 

ease the implementation of future TOD projects.  

3. It is also needed to update affordable housing policies. They should to a large extent 

consider the (presence) proximity of transport stations, more specifically, make sure 

that PT and NMT facilities are accessible, if possible before being populated. Also, 

the central government should enable local governments or municipalities to make 



317 

 

their own plans for local affordable initiatives. The recommendations are almost the 

same for new town planning. Additionally, making PT connection with the main city 

could be more on the agenda as well.   

4. This line of some degree of re-institutionalisation of the governance structure seems 

to be needed for implementing TOD projects. It is agreed that TOD needs a stable, 

national political and policy support coupled with a set of unified local efforts. This 

seems to be far-away in Iran, as discussed in Study B. The findings suggest that 

MRUD should take the responsibility of both the urban transportation and urban 

development (decision-making) and MOI can only supervise administrative affairs of 

the municipalities. In other words, HCUTC can be relocated to MRUD and even can 

be amalgamated with HCUPA in order to avoid the long bureaucratic processes when 

making the associated decisions. Within MRUD, the Deputy of Transportation has 

conflicting roles: it excludes urban transportation, while is responsible for National 

TOD guideline and the revision of urban network design, regardless of involving the 

Deputy of Architecture and Urban Planning of MRUD. One question which has 

totally remained unanswered is why Deputy of Transportation is focally selected for 

preparing the abovementioned urban policies and guidelines. The possible answer 

would be the misunderstanding of the subject which largely gives weight to the 

“transportation” aspects of TOD (discussed below).  

5. TOD also needs to be localised beyond the national level. The author thus proposes 

establishing a local TOD committee (at provincial and/or municipal levels) —besides 

the national TOD committee which has not been still realised— for bringing national 

decisions into the local tiers and integrating various local bodies and commissions’ 

decisions. Also, a responsible local body for implementing TOD projects should be 

determined. At the moment, Iranian municipalities are dealing with a variety of 

challenges, as discussed earlier (Section 3.4.5). As such, they should have more 

power in their hands, especially in terms of decision-making and financing; should be 

independent, should be integrated with parallel bodies, and so forth.  

6. Still, TOD is misunderstood, although the national TOD guideline made an attempt to 

provide a common definition. Also, there has been few educational programs 

(workshops and courses) by municipalities in large cities (e.g., Tehran) for other 

municipal staffs across Iran, but not systematically and inclusively. It is recommended 

that such efforts should be continued at local levels and with a variety of participants. 

For example, a TOD committee at local level (provincial or municipal) not only can 

coordinate the associated affairs, but also, they can bring various bodies together, 

including local NGOs, local councils, communities’ representatives, etc. In fact, there 

would be the opportunity of approaching mutual interests and comprehension.  

7. Similar to the other planning issues, top-down TOD efforts won’t essentially lead to 

the success. A priority should be placed on awareness-rising programs among the 

public for thinking more about the car dependency impacts. The role of media and 

NGOs can be regarded as significant in this sense. Also, the potential of local councils 

(i.e., assistant councils) can translate such initiatives into the public organisation and 

individuals.  
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8. Even though the focus of the current thesis was on the urban scale, attention must be 

also paid to the regional TOD affairs. The findings recommend that the corresponding 

governance body should take the responsibility of making coordination between 

municipalities and beyond, which the gap is now felt. This specifically would help to 

making plans and implementing regional transport programs. 

9. It is required to make some changes in the concept and practice of paratransit (i.e., 

taxi, bus and van) in Iran since, in the majority of cases, they compete with PT and 

provide parallel services. Instead, by regarding for their potentials, they can 

complement PT, specifically when PT services are limited, such as traditional urban 

fabrics and informal settlements. 

10. According to the Iranian economic conditions and high number of small cities, there 

is the opportunity of developing quality NMT infrastructure for small and medium-

sized Iranian cities rather than seeking for costly mass (rail or road) transit systems. 

This is where (micro-scale) pedestrian-friendly design can play a role, to a large 

extent. In addition to this, the application of TDM strategies can contribute to the 

increasing share of NMT in urban daily trips for overcoming the dominant private 

cars and taxis’ share (as a paratransit mode) especially in such cities. As such, it is 

recommended that HCUTC policy on limiting small cities (under 100 thousand 

inhabitants) to just taxi and van should be relieved; instead, it can be replaced with the 

development of conventional bus or mini-bus based on their local requirements.  

11. For policy-makers, urban designers and public space managers in Iran, it is 

recommended that the diverse aspects of built-environment should be on the agenda 

to provide supports for pedestrian movements: from physical to social, from macro-

scale to street-level, and from functional (i.e., infrastructure and uses) to aesthetic 

dimensions. The findings of the current thesis revealed that special attention must be 

paid to the micro level design dimensions in Iranian cities because most problems 

seem to be tied to this level of environmental design. 

12. A set of in-depth reforms on design policies as well as practice could help with regard 

to the car-based design practices. Policy-makers should take a clearer position to this 

and get rid of policy and standard barriers as “straitjacket” in Southworth & Ben-

Joseph’s words (p. 105). City officials and practitioners also should go beyond 

superficial design projects with political aims, referred to as “beautification” in the 

words of Participant 8 (Section 3.5.2). Here, it must be recalled that “place-making” 

seeks to boost urban spaces to be the public places where the social activity and 

interaction is regarded as the main goal.  

 

In total, the research implications emphasis the (re)definition of core urban policies related 

to TOD planning and design. Also, it yields proposals for Iranian planners and designers for 

encouraging them to broaden the horizons on the practices. Moreover, this thesis could make 

contributions to research on the urban planning and design fields as follows:  

 

1. As discussed above in Section 5.1.1, the established model of TOD planning (Study A) 

revealed that there are much more factors at play, other than physical dimensions, 

when planning TODs. Also, their relationship was another major finding resulted from 
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the model. In this respect, the dimensions required for TOD planning (e.g., 

policymaking, planning, physical design, financial, management, social, etc.) were 

related together. There are other reasons for making use of this model to other TOD 

studies: (1) It is unlike other previous counterparts which separately regard for the 

physical and transportation design (e.g., Node-Place model), urban design (e.g., 

Jabcobson & Forsyth, 2008), successful implementation (e.g., Thomas & Bertolini, 

2014), barriers (e.g.,  formal and informal barriers by Tan et al., 2014b), etc. 

Accordingly, it can suit the condition of DCs (Iran) policy and planning where TOD is 

in its infancy or no certain related subjects are on the agenda. (2) The extensive 

systematic review (using QMS), established on previous TOD research, could increase 

the trustworthiness and make it a reproducible, reliable framework in the TOD realm. 

(3) Above all, the such a flexible work tends to be rather appropriate for the qualitative 

evaluations— as with the present thesis — since it does not require the quantitative 

inputs and calculations. 

2. Making use of a set of qualitative methods for gathering and analysing needed data 

(e.g., QMS, thematic synthesis, interviewing content analysis, observation) in the 

current thesis resulted in considerable outputs of the study of TOD paradigm and 

practices. Of which, conducting QMS on TOD planning and design dimensions as well 

as on DCs challenges especially could provide some insights into the application of 

TOD planning proposals in the newcomers. This seems to be the first time a study 

systematically makes attempt to approach such a group of interest practitioners, even 

though it has not been the first time to use such approaches in urban planning and 

design fields. As such, the above-mentioned outcomes can contribute to the increasing 

use of qualitative, systematic approaches in the fields.  

3. A multi-scale and multilateral approach to TOD in the present thesis can encourage 

future TOD studies to consider all the associated factors. For example, the present 

thesis is one of the limited studies focused on the design aspects of TOD coupled with 

planning and policy dimensions.  

4. Regarding TOD design study, this thesis gave weight to both the macro- and micro-

level design dimensions, while its previous counterparts considered macro or micro 

scale qualities in a fragmented manner, which lack in presenting a comprehensive 

image of environments for walking. 

5. The micro-scale framework for TOD walkability (WAF-IRTOD) tends to be one of 

the limited versions designed according to not only pedestrian condition, but also, to 

the TOD requirements (e.g., centrality of PT station). In this sense, placing priority on 

“infrastructure and access” and putting it at centre set this framework apart from the 

previous versions. More specifically, it could add to the well-known framework of MI-

UDQ (Ewing & Handy 2009) through taking functional dimensions into account. Also, 

the attention was paid to making connection with more tangible, physical features —

with regard to the context of Iranian cities—to address the deficiencies associated with 

previous TOD-centred frameworks (e.g., Jacobson & Forsyth, 2008). Taken together, 

it can provide a basis for policy-makers and practitioners to further expand it according 

to their context of use.  
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6. Although the results of TOD design study concentrate on a country-specific case, it is 

pertinent to those outside Iran as well, since it can highlight the design aspect of TOD 

planning in other developing countries —more specifically those with a similar stage 

of planning and condition— and will lead to a new set of observations by scholars and 

practitioners. 

  

5.2 Future research: What is next for TOD in Iran? 

The multi-layered approach in the present thesis could bring in a set of questions which 

could not be answered due to some limitations and delimitations of the thesis. Briefly, the 

systematic review conducted in Study A was limited by database availability issue, and an 

extensive research work and lack of research assistance (Section 2.4). Similarly, the 

conduction of Study B was confronted with limitations in resources when reviewing 

documents (e.g., banned institutional websites on foreign i.e., non-Iranian searches) and 

interviewing TOD specialists, such as lack of cross-sectional analysts (Section 3.2). There 

were also some limitations found in the empirical research of Study C, such as a lack of 

capacity to include the perceived (subjective) walkability evaluations, lack of required data 

for all of the study areas (e.g., FAR, building height, mode share, etc.), and a dearth of GSV 

data in Iranian cities (Section 4.3). Taken together, the major challenges to conduct the 

current thesis can be generally categorised into two main factors: (1) limited resources and 

lack of reliable, empirical data and study associated with the integration of urban 

development and transport planning, and (2) lack of needed time for some extra analyses and 

being beyond the scope of this thesis. In this sense, since the focus has been on a large set of 

major dimensions in the present study, it was not possible to include total items, and in some 

cases, make in-depth analyses. On this basis, thus, future research might involve deeper 

analysis of particular TOD dimensions: 

 

1. On the policy side, further research could be conducted to formulate the best method 

of policy transfer and translation for Iran. Conducting research on upgrading urban and 

transport policies to be consistent with TOD proposals could re-invent the concept 

based on the individual context of each Iranian city. In addition, more studies on the 

spheres of “policy” and “process” would be useful to link up national policies and 

local efforts in Iran. Accordingly, future action research could give priority to 

discovering mechanisms to undertake TODs at local level. For example, local 

authorities today need to be familiar with financing mechanisms based on Iranian 

economic conditions; they should be aware of strategies for integrating affordable 

housing within station precincts. The role of TOD stakeholders, setting up responsible 

local bodies, and drafting TOD-centred education programs could also be approached 

in future research. 

2. The specific issue of “public engagement” is an intriguing one which could be usefully 

explored in further research. Although many studies have put the stress on the 

importance of public participation and people engagements, there are still several 

unanswered questions in TOD researches: How public participation can contribute to 

developing TODs? To what extent are the associated mechanism and outcomes 
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different than other urban planning and design efforts? What are the associated major 

challenges and prospects ahead? How can it be dealt with in the context of DCs, 

particularly in Iran? 

3. To better understand other stakeholders’ impression on TOD, a greater focus on 

diverse actors’ ideas —excluded in the present study— could produce interesting 

findings. This can fill the gap of ignored stakeholders within the model of convergency 

of their ideas (Figure 3.20). In this respect, a survey can be designed on the various, 

possible TOD dimensions and variations. This will reveal the correlation and direction 

of their comprehension of TOD requirements and have implications for policy and 

practice in Iran. 

4. In response to the limitation of resources for studying the sustainability issues, a 

further study could assess the long-term effect of environmental and economic realities 

(including associated policies) on making TOD core proposals happen. Doing so, the 

associated dimensions (determined in Study A) can form a basis in this sense. 

5. Since major environmental design challenges were mostly in association with the 

micro-scale challenges, further research could usefully operationalise WAF-IRTOD 

based on the context of individual cities or a group of cities. Also, TOD design study 

can be repeated using perceived observation of station environments. In this sense, the 

framework can be operationalised based on subjective measures. In fact, to better 

understand TOD design facts, it is needed to give priority to individual perceptions and 

take their associated environmental aspects into account —coupled with the objective 

measures.  

6. The popularity of the walking framework of Urban Design Qualities (MI-UDQ) has 

made it widespread in recent years, as a focused audit on the subject (i.e., visual-

aesthetic qualities associated to walkability). However, its adaption based on 

contextual requirements deserves attention as it has been built upon an American basis. 

Therefore, further research work is needed to operationalise both the qualities and 

physical features, according to the condition of Iranian cities. For instance, the results 

revealed that the quality of “complexity” could not be as effective as “coherence” in 

the context of Iranian cities or there are some deficiencies associated with “enclosure”. 

To do so, a panel of Iranian urban design experts plus an extensive field survey is 

required as with the process conducted in the original effort (see Ewing & Handy, 

2009). 

7. Concerning the issue of limited number of case studies (cities, station areas and 

streets), further research is required to fully understand the reflection of various urban 

forms across Iran. What is now needed is an inter-city study involving much more case 

studies (cities) based on their size, climate, PT system, regional position, economic 

and environmental challenges, traffic pattern, etc.   
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Appendix A 

1. Final included studies and their characteristics 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

1 Freilich (1998) PA 

Describing the 

major components 

of local land-use 

and zoning 

controls in TOD 

USA 

• Survey  

• Document and 

policy review 

• Survey analysis 

• Policy litigation and legal and constitutional 

basis 

• Implementation procedure litigation 

• Private resources to transit investment 

• Inter-governmental agreement  

• Regional transportation plan 

2 
Boon Hui Yap & Goh 

(2017) 
PA 

Exploring the 

potential of TOD, 

the perception of 

buyers and 

comfortable 

walking distance 

Klang Valley 

Region, 

Malaysia 

• Semi-structured 

interviews 

• Questionnaire 

survey  

• Mixed methods 

(qualitative and 

quantitative) 

• Comfortable walking distance 

• Generation cohorts and resident type 

• Residential preference by convenience 

factors including accessibility, location and 

amenities 

• Connectivity 

3 Lund et al. (2006) PA 

Exploring the 

extent to which 

these transit and 

station area 

investments are 

impacting transit 

ridership 

California, 

USA 

• Self-

administered 

questionnaire 

 

• Questionnaire 

analysis 

• Critical policy: highway accessibility, 

workplace policies, housing density and 

affordability, and urban design 

• Tax incentive 

• Destination characteristics of trips 

• Parking supply and pricing policies 

• Local site characters 

• Institutional reform 

• Physical characteristics (e.g.,, pedestrian 

friendliness, street connectivity, land-use 

mix 

• Transportation-related policies (e.g.,, 

parking pricing and availability, 

telecommuting and flexible hours at the 

workplace, employer-subsidised travel costs 

• Regional transportation factors (e.g.,, job 

accessibility via the highway 

• Push forces (e.g.,, automobile usage cost) 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

4 Li et al. (2013) PA 

Revealing how a new 

funding and planning 

framework 

has been developed for 

TOD 

Pearl River 

Delta, China 

• Document 

and project 

review 

• Strategy 

analysis 

• Comparative 

analysis 

• TOD-based value capture approach 

• Inter-level (municipal, provincal and national) 

institutional and policy framework 

• Inter-actors collaboration 

5 
Sung & Choi 

(2017) 
PA 

Exploring the 1980s 

Rosario plan proposal 

for Seoul and its 

implementation based 

on TOD 

Seoul, South 

Korea 

• Document 

and policy 

review  

• Content 

analysis 

• Value capture strategies 

• Intersection of various metropolitan and 

neighborhood scale strategies 

• The 6Ds: “high-density development”, “diversity”, 

“design”, “distance to transit”, “destination 

accessibility” and “demand management” 

6 
Thomas et al., 

(2018) 
PA 

Exploring how transfer 

of TOD as a policy 

concept impacts its 

implementation in the 

Netherlands 

The 

Nehterlands 

• Workshops, 

• Serious 

gaming 

• Design 

charrettes 

• Qualitative 

and 

quantitative 

methods 

• Understanding of TOD Ideas, tools, practices and 

broader concepts by planners and other stakeholders 

• Policy transfer by policy learning and adaptation 

• Cooperative/collaborative relationships between 

actors (actor relationships and information sharing) 

• Consistent policy and plans 

• A long-term vision for transportation/land use 

• A multidisciplinary and experimental approach to 

implementation 

• Detailed, small-scale design 

• Cycling and walking infrastructure accessability 

• Context-specific TOD solutions 

• Local patterns and behaviours 

• TOD urban design dimensions: scale and density, 

saftey, connections, variety, public space, pedestrian-

friendliness, parking, timeframe, public engagement, 

programming and maintenance 

• Pre-investments 

• Development rights 

• Contracts 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

7 Bertolini et al. (2012) PA 

Reviewing the 

changing factors 

driving station 

area and exploring 

emerging  

approaches and 

TOD practices 

worldwide 

European 

Cities 
• Document 

review 

• Qualitative 

content analysis 

• Driving factors to plan TOD 

• Speciality of local context (existing 

transport and land-use pattern) 

• Public support 

• Opportunities and threats for the TOD 

strategies adopted elsewhere 

• Interest groups in planning and 

implementation process 

8 
Hess & Lombardi 

(2004) 
PA 

Understanding the 

effects of public 

policy and 

location on TOD 

and the particular  

constraints and 

opportunities of 

TOD in inner-city  

American 

cities 
• Document 

review 

• Qualitative 

content analysis 

• Supportive policies from tax credits and 

abatements to flexible parking standards to 

the accommodation of pedestrians, transit 

users, and bicyclists. 

• Public sector commitment 

• Site type (“greenfield vs. infill” or 

“suburban vs. inner-city”) 

• Concentrations of residences, jobs, and 

amenities 

• Access to employment centers 

• Community vision 

• Land assembly 

• Land costs 

• Financial incentives 

• Funding 

• Special zoning provisions  

• Joint development and air rights  

• Economic development 

• TOD leadership 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

9 Renne (2008) PA 

Documenting the 

Cases’ approach and 

highlighting the 

importance of 

interagency 

cooperation and 

intergovernmental 

cooperation  

California, New 

Jersey (USA) 

and Western 

Australia 

• Policy review 
• Policy content 

analysis 

• Policy framework for communication across agencies 

and government  level in planning 

• Financial support 

• Role of state government in coordination 

• Local and state partnership 

• TOD committee 

• Participation among various agencies, governments, 

and stakeholders (Collaborative approach) 

• Short- and long-term goals 

• Marketing and branding 

• Outcomes monitoring and goal update 

10 
Thomas & Bertolini 

(2017) 
PA 

Identifing critical 

success factors in 

TOD 

implementation 

11 cities-regions 

worldwide 
• Web survey  

• Meta-analysis 

• Rough set analysis 

• Plans and policies (policy consistency, vision 

stability, government support, political stability 

(national and local)) 

• Actors (actor relationships, regional land use- 

transportation body, inter-municipal competition, 

multidisciplinary implementation teams, public 

participation, public acceptance, key visionaries) 

• Implementation (site-specific planning tools, 

regional-level TOD planning, certainty for 

developers, willingness to experiment) 

11 
Jacobson & Forsyth 

(2008) 
PA 

Evaluating existing 

guidelines for TOD 

and reformulating a 

series of “best 

practices” for urban 

design 

Seven American 

cities 

• Primary data 

such as maps 

and 

photographs 

• Urban Design Score 

Sheet, inventory 

• Design Workshops 

• Community 

Representative 

Workshops 

• GIS-based Analysis  

• Photographic Visual 

Assessment 

• Urban design dimensions of TOD: Time, 

engagement, programming, maintenance, scale, 

public spaces for human use, safety, variety and 

complexity, connections, pdestrian-orientation, 

transit in the urban pattern, car movement and 

parking 

• Physical design 

• Transportation environment design 

• Site-specific circumstances 

• Design and development process 

• Place-making approaches 

• Facility design and management 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

12 
Hale & Charles 

(2007) 
PCP 

Proposing a step-

by-step approach 

to TOD project 

delivery 

Brisbane, 

Australia 

• Document 

review 

• Survey and 

interview 

• Formative 

Evaluation 

• Financial appraisal 

• Project appraisal tasks 

• TOD Project delivery process 

• Key success factor: high quality transit, 

mixed-use development, public space 

• Policy framework 

• Location selection 

• Land acquisition 

• Development permit 

• Manage project revenues, costs, timing and 

risks 

13 
Dorsey & Mulder 

(2013) 
PA 

Illustrating a 

number 

of the challenges 

involved in TOD 

planning 

Ogden, Utah, 

USA 
• Secondary data 

• Empirical 

analysis 

• Competing interests between actors (private 

developers, government planning agencies, 

city officials, and community activist 

organisations 

• Collaboration between stakeholders 

• TOD style zoning and policies during early 

planning 

• Three components of TOD design: mixed 

use, high density, and pedestrian-oriented 

design 

• Public input and a high degree of 

transparency 

• Communication between government 

officials, potential developers, and 

community activists groups and legislative 

bodies. 

• Community members’ visions and desires in 

community master plan and localised 

neighborhood plans  

• Place-making 

• Balance between public and private roles 

and interests in land-use decision making 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

14 Cervero & Dai (2014) PA 

Probing the 

opportunities and 

challenges of 

leveraging TOD 

through BRT 

investments 

Bogota 

(Colombia),  

Ahmedabad 

(India) 

• Document 

review 

• Survey 

• Empirical 

analysis 

• City size (smaller and intermediate size 

cities) 

• Public transit type  

• Affordable public transit system 

• Mixed use urban form 

• Proactive strategic planning 

• Accessibility 

• Linked urban planning practice and transit 

investment 

• Multi-modal connection 

• Pedestrian-friendly urban design 

• Market forces 

• Integrated institutional structures 

• Financial support by international aid 

organisations and donor agencies 

• Value-capture schemes 

• Income generating and economic returns 

• Public-sector leveraging and risk-sharing  

15 
Cervero & Sullivan 

(2011) 
PA 

Exploring how 

‘Green 

TOD’ can reduce 

a project’s 

environmental 

footprint 

Stockholm 

(Sweden), 

Freiburg 

(Germany), 

and Sydney 

(Australia) 

• Document 

review 

• Document 

analysis 

• Pedestrian, cycling and transit infrastructure 

• Green building designs 

• Green resource management 

• Value capture 

• Accessibility and affordability 

• Minimal waste, low emissions (carbon-

neutral), energy self-sufficiency, 

• Solar farm, material recycling, biomass 

• Car-free urban pattern 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

16 
Curtis (2012b) 

 
PA 

Examining the 

extent to which 

different town 

planning 

approaches 

succeed in 

implementing 

TOD 

Perth, Western 

Australia 

• Case study 

approach 

• Policy review 

• Policy content 

analysis 

• development 

mapping 

analysis 

• National and state support 

• Residential density and employment 

intensity 

• Planning system 

• Planning power of state government 

• Local planning schemes and state policy 

conformance 

• Actors: local government, property market, 

development industry 

• Standards monitoring (e.g.,, minimum 

density) 

• Collaborative working between state and 

local planners 

• Incentives and disincentives for 

implementation 

17 
Bajracharya et al. 

(2005) 
PCP 

Examining 

regulatory and 

incentive 

mechanisms to 

implement TODs 

South East 

Queensland, 

Australia 

• Policy and 

literature review 
• Policy analysis 

• Integrated regulatory and incentive  

mechanisms 

• Regional plan and regulatory provisions 

• Local growth management in local planning 

scheme 

• Land use planning instruments 

• Travel Demand Management (TDM) 

• Parking space provisions 

• Government leadership  

• State and local governments roles 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

18 

Khan & 

Bajracharya 

(2007) 

PCP 

Conducting an 

exploratory 

comparative 

assessment of 

TOD planning 

policies and 

implementation 

mechanisms 

South East 

Queensland 

and Perth, 

Australia 

• Document 

and policy 

review 

• Comparative 

analysis 

• TOD strategic planning and design Manuals 

• Plan flexibility 

• Site-sensitive strategies 

• Market mechanisms 

• Statutory planning controls 

• Realisation of TOD initiatives 

• TOD coordination committee (leadership) 

• Inter-bodies active liaison 

• Land assembly 

• Governance framework 

• Learning from experiences of TOD 

• Climate responsive and distinctive TODs 

• Development Control Policy 

• Actors: local council, developer, government, private 

consultant, planners 

• Uncertainty among practitioners 

19  Lane (2017) CR 

Understanding 

how to build an 

inclusive TOD and 

analyzing potential 

challenges to 

inclusive TOD in 

three Brazilian 

urban 

redevelopment 

cases 

São Paulo 

and Rio de 

Janeiro 

(Brazil) 

• Fieldwork 

• Policy review 

• Mapping 

(governance 

landscape) 

• Social inclusion 

• Institutional arrangement, relationship and reform 

• Central actor with sufficient capacity to act 

• Inter-actor knowledge sharing 

• Participatory processes of implementation 

• Actors: Urban planners and practitioners, local government 

officials, and local community members 

• TOD project level (scale): neighborhood, station, and corridor 

• TOD basics: compact, dense, mixed-use, mixed-income 

neighborhood, affordable housing, quality transit 

• Inclusive TOD strategies 

• Policy alignment 

• Public participation 

• Urban good governance: transparency and accountability 

• Legal framework 

• PPP and funding mechanism 

• Monitoring and evaluation strategies 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

20 
Venner & Ecola 

(2007) 
PA 

Detailing obstacles to 

financing that TOD 

developers face  

N/A 
• Document 

reviewing 

• Document 

analysis 

• Financial risk and return 

• Lenders and lending process 

• Planners' attention to developers 

• Community support and participation in visioning 

• Community-planning processes 

• Certainty for the developer 

• Public-sector efforts to incentivise 

• Consumer preference for walkable space 

• Publicising successful examples of TOD 

21 
Pojani & Stead 

(2014a) 
PA 

Examining the 

transfer of 

knowledge and 

information in 

planning processes, 

particularly those 

related to TOD in the 

Amsterdam 

Amsterdam, 

the 

Netherlands 

• Semi-

structured 

interview 

• Policy transfer 

analysis 

• Multi-modal public transport system 

• Non-motorised transportation 

• TOD lobby 

• Station area specific urban design (aesthetics) 

• Financial tools 

• Awareness-raising on TOD 

• International TOD experiences (best practice) 

• TOD-related policy transfer and learning 

• Institutional arrangement and policy reform 

• Inter-actors coordination 

• Political willingness 

• Land ownership 

• Marketing of TOD-type locations 

• Context specific development 

• Cultural acceptance 

• Tax collection system 

22 Cervero (2013) PA 

Linking urban 

transport and land 

use in developing 

countries 

South Asia, 

Southeast 

Asia, China, 

India, Africa, 

and South 

America 

• Case-based 

review 

• Case-based 

analysis 

• Small-to-medium size cities 

• Bus-based forms of smaller-scale TOD 

• Pedestrians and cyclists infrastructure 

• Accessibility and affordability (transit and housing) 

• Pro-poor mass transit strategies 

• Income growth 

• Pro-car governmental policies 

• Special built form dimensions of global south: Primacy and 

levels of monocentricity, population densities, roadway 

designs, and geographic locations of the poor 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

23 De Vos (2015) PA 

Analyzing whether 

the regional land 

use has an 

important 

influence on travel 

behavior 

Flanders 

(Belgium) 

and the 

Netherlands 

• Mobility 

survey in 

both regions 

• Comparative 

analysis 

• Travel behaviour 

• Level of urbanisation (residential location type and size) 

• Land-use pattern 

• Spatial planning and mobility policy linkage 

• High-quality public transportation, walking and cycling 

• Design of  roads and bicycle lanes 

• Accessibility 

24 
Schuetz et al. 

(2017) 
PA 

Asking whether 

zoning and related 

policies are 

facilitating or 

constraining TOD 

Los Angeles 

metropolitan 

area, USA 

• Document  

review 

• Empirical 

(case-based) 

approach 

• Secondary 

data  

• Documents 

analysis 

• Comparative 

analysis 

• TOD-fiendly (compatible) zonning, rules and procedures 

• Real estate markets, land value and land ownership 

• Local government agencies engagement 

• Political support from neighbourhood residents and/or 

inter-city governing bodies 

• Redeveloment form and timing 

• Redevelopment incentives  

• Project location 

• Public-sector actions 

• Land assembly 

• Historic preservation policy 

25 Cottrell (2007) PA 

Examining a 

transit village 

around a bus 

station 

El Monte, 

California 
• Field survey 

• Empirical 

analysis 

• Accessability 

• Bus transit headways 

• Infrastructure physical design  

• Inter-transit and Inter-modal connectivity 

26 Pan et al. (2011) PA 

Exploring  how 

TOD should be 

adapted to 

peripheral 

locations in a large 

and complex 

metropolitan 

region 

Shanghai, 

China 
• Questionnaire 

survey 

• Empirical 

analysis 

• Context-sepecific definition and application 

• Project location (center to periphery) 

• Location characterisrics 

• Basic concepts like mixed land use and density 

• Intermodal connections 

• Local socioeconomic setting 

• Spatial distribution of employment 

• Car use policies 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

27 
Pojani & Stead 

(2014b) 
PA 

Examining TOD-

related efforts in 

the Netherlands 

and the reasons for 

their difficulties 

The 

Netherlands 

• Semi-

structured 

interviews 

• Analytical 

framework 

• Three Is model: TOD idea understanding, stakeholder interests, 

role and type of institutions 

• Land assembly strategy 

• Real estate market 

• Public opinion (families and individuals) 

• Cultural practices within planning organisations like risking 

and consensus building 

• TOD lobby members and local politicians (as connectors) 

• Economic conditions 

28 
Dunphy & Porter 

(2006) 
PA 

Representing a 

status report about 

long-term 

experience 

in TOD 

USA 
• Successful 

project 

review 

• Strengths and 

weaknesses 

analysis of 

the TOD 

projects 

• Local government leadership 

• Development location 

• Place-making and pedestrian-friendly environment 

• Self-selection 

• Public transit type 

• Scattered mixed land use  

• Parking right 

• Collaborative partnerships between transit agencies, local 

governments, and private developers 

• Visioning 

29 
Lindau et al. 

(2010) 
PA 

Presenting 

Curitiba’s main 

transit milestones 

over time, 

barriers to 

planning and 

implementation 

Curitiba, 

Brazil 

• Policy and 

Document 

review 

• Historical 

policy and 

empirical 

analysis 

• Political leadership, innovation, pragmatism, technocracy, and 

continuity 

• Transit quality of service proposals 

• Value-capture mechanism 

• PPP 

• Rigth-of-way and land acquisition 

• Funding resources 

• Planning capacity and local planners direct participation 

• Transit industry 

• Responsible transport system agency 

30 Zhang (2007) PA 

Answering the 

questions of why 

do Chinese cities 

need TOD? And 

how can it be 

transferred? 

Hong Kong, 

Taipei, and 

the 

mainland of 

China 

• Case-based 

qualitative 

approach 

• Document 

review 

• Documental 

and empirical 

analysis 

• 5Ds model: differentiated density, dockized district, delicate 

design, diverse destination, and distributed dividends (value-

capture) 

• Timing 

• Job-housing balance 

• People’s willingness to walk  
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

31 
Bierbaum & 

Vincent (2013) 
PA 

Hypothesising core 

connections 

between TOD, 

households 

with children, and 

schools 

San 

Francisco, 

California, 

Bay Area, 

USA 

• Document 

review 

• Secondary 

data 

• Interview 

• Document 

analysis 

• Interview 

content 

analysis 

• Equity and family-oriented TOD 

• Transit connectedness 

• Mixed-income family housing  

• Collaborative and cross-sector partnerships between 

school districts, transit agencies, and city staff and 

elected officials 

• Mix of uses 

• Daily mode choice 

• Policy mechanisms and financial strategies and 

incentives 

• Climate change 

32 
Cervero & 

Murakami (2009) 
PA 

Examining the 

R+P approach to 

railway finance 

and its larger role 

in building 

sustainable 

communities 

Hong Kong 
• Secondary 

data 

• Cluster 

analysis 

• Transit value capture 

• Transit joint development 

• Returns on investment 

• Location accessibility 

• Urban design and quality of pedestrian environments 

• Project scale 

• Stakeholders'interests 

• Responsible entity for rail+property (like MTRC here) 

• Development standards 

• Uncertainties and risks for private developers 

• Site requirements 

• Station designs and surrounding development integration 

• Station-area master planning 

• Local and central government bureaucracies 

• Land right and price 

33 
Rangwala et al. 

(2014) 
PA 

Examining 

incentive of  

current regulations 

for vehicles and 

built densities 

around transit 

nodes 

Mumbai, 

India 

• Policy review 

• Seocndary 

data 

• Policy 

analysis 

• Travel demand management (TDM) 

• Parking supply  

• Incentive policies 

• Land use regualtion 

• Family income 

• Housing type 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

34 
Wlodarczak 

(2012) 
PA 

Exploring the 

connections 

between economic 

development and 

sustainable land-

use planning 

Vancouver, 

Canada 

• Policy review 

• Semi- 

structured 

interview 

• Field 

observations 

• Interview 

analysis 

• Policy 

documents 

and report 

analysis 

• Economic development and business enterprise 

• Firm location criteria: amenity and centrality, accessibility by 

transit, capacity for office space,  property values,  

• Firm type (high-tech, small-sized and start-up) 

• Larger floor plates 

• Urban planners' and policy makers' role 

35 
Kenworthy 

(2006) 
PA 

Discussing ten 

critical dimensions 

of developing an 

eco-city according 

to the nexus 

between transport 

and urban form 

N/A 

• Document 

review 

• Secondary 

data 

• Conceptual 

model 

• Natural environment, green space, biodiversity and food-

producing areas 

• Basic integration dimensions: mixed land use, density, 

compactness, active transportation infrastructure, physical 

structure and urban design, transport accessibility 

• Environmental technologies for water, energy and waste 

management 

• Human needs 

• High-quality public realm 

• Economic performance and employment creation 

• Visionary and reformist thinking “debate and decide” planning 

process 

• Democratic, inclusive and empowering decision-making 

process 

• Minimal road capacity 

36 Filion (2009) PA 

Exploring reasons 

for the popularity 

of nodes among 

planning agencies 

Toronto, 

Canada 

• Document 

review 

• Secondary 

data 

• Document 

analysis 

• Empirical 

analysis 

• Planning coordination 

• Incentives and coercion 

• Public transit systems investment 

• Merged nodal and corridor proposals 

37 
Zhiqiang et al. 

(2008) 
PCP 

Presenting suitable 

TOD model for 

China 

China 

• Document 

review 

• Secondary 

data  

• Document 

analysis 

• Empirical 

analysis 

• Economic conditions and the real estate market  

• Availability of developable land and flexible land development 

policies, rules and regulations 

• Public transit finance, quality and LOS 

• Policy reform 

• Timing and sequencing of TOD construction 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

38 
Feldman et al. 

(2012) 
PA 

Examining the 

perspective of land 

developers 

regarding supply 

barriers  

to TOD in  the 

Montreal 

metropolitan 

region 

Montreal, 

Canada 

• Interview 

• Snowball 

sampling  

technique 

• Interview 

analysis 

• Common definition of TOD 

• Developable land availability 

• Suburban transit service 

• Incentuve regulations 

• Public sector and government actor leadership  

• Transit investment 

• Inter-actor partnership 

39 Mees (2014) PA 

Considering the 

role of TOD in 

genuinely multi-

modal public 

transport systems. 

Stockholm, 

Melbourne, 

Perth, 

Singapore, 

Toronto 

• Secondary 

data 

• Empirical 

analysis 

• Accesibility by multimodal public transport systems 

• Multiple destinations 

• Off-peak and peak period availability 

• Site selection 

• Developable land 

• Different type of public transport system 

• Local design 

• Public transport quality 

• Parking provision 

40 
Swenson & Dock 

(2004) 
PA 

Describing the 

urban design 

analyses of four 

mixed-use 

centers based on 

TOD principles 

Minnesota 
• Secondary 

data 

• Empirical 

analysis 

• Coordinated interagency and intergovernmental planning 

• Integrated TOD centers in regional and sub-regional 

system 

• Supportive planning data and method 

• Mixed-use center location 

• Road capacity and connectivity 

41 
Nelson & Niles 

(1999) 
PA 

Identifying the 

forces that shape 

metropolitan area 

consumer market 

structure and 

provide insight 

into their possible 

significance to 

TOD 

North 

America 
• Document 

review 

• Document 

analysis 

• Consumer behavioral factors 

• Citizens activity type and travel type 

• Market trends 

• Diversity of commercial services 

• Location decisions of businesses (firms) offering goods 

and services 

• Businesses type and size  

• Transit service levels and quality 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

42 
Fernandez Milan 

(2016) 
PA 

Combining TOD 

literature with that 

of collaborative 

urban planning to 

highlight the 

potential of 

participatory 

TOD for urban 

social 

sustainability 

N/A 
• Document 

review 

• Document 

analysis 

• Participatory TOD planning 

• Stakeholder participation and public involvement 

• Public satisfaction 

• Community interests and social preferences 

• Collaboration between governmental authorities 

• Community income 

• Local knowledge and capacity for collaboration 

43 
Hakkaart & 

Morrissey (2014) 
PA 

Examining the 

progress made to 

implement transit-

oriented 

development 

within the existing 

planning regime 

Wellington, 

New 

Zealand 

• Interview 

• Secondary 

data 

• Policy 

analysis 

• Comparative 

analysis 

• Interview 

content 

analysis 

• Planning framework change  

• Legislation and planning requirements 

• Multi-level governance structures 

• Authorities cooperation and coordination 

• Integrated policy 

• Private sector developers 

44 
Qvistrom & 

Bengtsson (2015) 
PA 

Examining 

whether 

scrutinising 

planning history  

can differentiate 

TOD strategies  

Skurup, 

Sweden 

• Archival 

studies 

• Maps 

• Interviews 

• Field studies 

• Historical 

policy and 

empirical 

analysis 

• Planning history 

• Cultural heritage  

• Site-specific TOD 

• Driving forces for TOD 

45 
Babalik-Sutcliffe 

(2013) 
PA 

Assessing mixed 

corridor 

development 

experience and 

discussing the 

effectiveness of, as 

well as challenges 

to, planning 

approaches in 

Ankara 

Ankara, 

Turkey 
• Secondary 

data 

• Policy 

analysis 

• Empirical 

analysis 

• Policy package: planning, design, and transport policies 

• Public transport accessibility 

• Density, diversity and active transportation, mixed 

housing development 

• planning control and local government proactive role 

• Market forces 

• Car ownership and car usage 

• Working areas type 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

46 Curtis (2012a) PA 

Focusing on the 

ability to transition 

to TOD, in 

particular, whether 

the planning 

system provides an 

effective 

implementation 

approach 

Perth, 

Australia 

• Interviews 

• Secondary 

data 

• Policy 

content 

analysis 

• Land-use 

mapping 

• Planning history 

• Institutional mechanism 

• Transport investment 

• Site-specific policies 

• Development market 

• Inter-(transport/land use) planner coordination 

• Policy clarity and consistent application 

• Incentives for local government and development 

industry 

47 

Loukaitou-

Sideris & 

Banerjee (2000) 

PA 

Understanding the 

real and perceived 

barriers 

to growth around 

inner city station 

areas 

Los 

Angeles, 

USA 

• Interviews 

• Field-work 

• Empirical 

analysis 

• Urban design vision 

• Regional thinking 

• Community involvement 

• Economic incentives 

• TOD coordinated leadership 

48 
Lierop et al. 

(2016) 
PA 

Identifying 

essential factors 

for 

the post-

development 

success of TOD 

North 

America 

and the 

Netherlands 

• Semi-

structured 

interviews 

• Content 

analysis 

• Seven elements of successful TOD: physical design, 

transportation, environment, social, economy, 

accesibility, collaborations 

• Economic flexibility: financial system stability, market 

demand 

• Technological and land use flexibility: population needs, 

technological change, transit plan 

• Location-dependent strategies 

• Public transit type 

• Community spaces like public parks and libraries 

• Multimodal regional connectivity 

• Collaborative planning, data sharing, knowledge 

transferring and resident involvement 

• Common language amont TOD professionals 

• Social euqitable TOD planning 

• Inclusionary TOD policies: affordable housing, building 

public spaces, financially predictable TOD 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

49 Tan et al. (2014b) PA 

Determinig the 

role of incentives 

in implementing 

successful TOD 

Strategies 

Perth, 

Portland and 

Vancouver 

• Fieldwork 

• Policy and 

document 

• Semi-open 

interviews 

• Document 

analysis 

• Interview 

content 

analysis 

• Formal and informal TOD institutional incentives: legal, 

financial, socio-cultural 

• Learning (policy transfer) and innovation 

• Better practices of TODs 

• Context-specific circumstances 

50 
Searle et al. 

(2014) 
PA 

Investigating 

factors hindering 

and facilitating the 

delivery of TODs 

in an inner-city 

context 

Brisbane, 

Melbourne 

and Sydney, 

Australia 

• Document 

review 

• Interview 

• Document 

analysis 

• Interview 

analysis 

• TOD Delivery 

• Context-specific planning process 

• Leadership of the planning process 

• Local-state government coordination 

• Local council support 

• Community involvement 

• TOD site ownership characteristics 

• TOD profitability and value capture 

51 
Loukaitou-

Sideris (2010) 
PA 

Outlining the new 

opportunities and 

challenges faced 

by TOD 

Los 

Angeles, 

USA 
• Interview 

• Interview 

analysis 

• Planning of the transportation lines (station location) 

• Public involvement and education 

• Urban and architectural design 

• PPP 

• Basic TOD proposals: affordable mixed housing, parking 

policies, pedestrian-friendly uses 

• Development processes 

• Developable lots 

• Coordinated public entities (coordinating council) 

• Market forces 

• Balanced development incentives and requirements 

52 
Switzer et al. 

(2013) 
PA 

Exploring the role 

of trust in 

coordination in 

transit-oriented 

developments 

processes 

Toronto, 

Canada 

Stedenbaan, 

the 

Netherlands 

• Document 

review 

• Semi-

structured 

interview 

• Document 

analysis 

• Interview 

content 

analysis  

• Inter-actor trust 

• Inter-actor connection 

• Policy network coordination between transportation and 

spatial planners at multiple levels 

• Institutional structures 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

53 
Loo & du Verle 

(2016) 
PA 

Discussing 

potential key role 

of TOD with 

reference to both 

the internal and 

external 

movements of 

people in future 

cities 

Hong Kong 
• Secondary 

data 

• Empirical 

analysis 

• Public acceptance 

• Coordinated policies and strategies 

• Residential self-selection 

• People's culture and value system 

• People’s travel preferences (mode choice) 

• Social equity and public health 

• Balance of transport modes 

• Coordinated neighborhood and urban built environment 

• Site-specific TOD pre-conditions 

• Public transit patronage 

• Intercity movements 

54 
De Vos et al. 

(2014) 
PA 

Looking at how 

travel-related 

attitudes and 

residential self-

selection can affect 

the success rate of 

TODs 

N/A 
• Document 

review 

• Document 

analysis 

• Socio-demographic traits 

• Site location 

• Residents' self-selection and mode choice 

• Multi-modal transit 

• People (residents) travel-related attitude 

• Type of housing 

• Public transportation access 

• Income level 

• Distance to work 

55 
Staricco & Vitale 

Brovarone (2018) 
PA 

Focusing on the 

role of regional 

planning for TOD 

by analysing its 

benefits, tools and 

barriers 

Italy, the 

Netherlands 
• Systematic 

review 

• Comparative 

analysis 

• Intergovernmental cooperative approach with vertical 

and horizontal institutional coordination (multi-level 

governance)  

• Cooperative regional planning 

• Formal and informal institutional incentives 

• High-quality public transit (timely train service) 

• key actors involvement 

• Public-private funding mechanism 

• Strategic policy framework 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

56 Chen (2010) PA 

Making several 

improving 

recommendations 

for the TOD 

implementation in 

China 

China 
• Document 

review 

• Document 

analysis 

• Comaprative 

analysis 

• Zoning amendments 

• Urban/station design 

• City size 

• Public transit type 

• Right-of-way 

• Joint development and funding mechanism 

• Walking distance 

• Multi-modal public transit 

• Automobile ownership 

• Propensity to use public transit (mode choice) 

57 Zhou (2016) PA 

Determining 

Chinese transit 

metropolis 

characteristics 

Curitiba 

(Brazil) and 

Jinan, 

(China) 

• Document 

review,  

• Interview and 

survey  

• Data content 

analysis 

• Reforms within transit companies 

• PPP 

• Transit funding sources 

• Land use policy and standards 

• Financing and right-of-way  

• Pedestrian friendly design in CBD 

• Supportive attitude 

• Comprehensive planning: coordinated comprehensive (or specialised) 

transportation plan and local master plan 

• Visioning and long-term planning 

• Transit-supportive urban forms 

• Coordinated regional transit services and fares 

• Quality multi-modal public transportation and priority 

• Transit economic incentives 

• Vibrant CBD  

• Integration of public transport, road system hierarchy and land use 

regulation 

• Affordable housing 

• Commercial centers along transit corridor 

• Auto-equalisers policies 

• Incentives:e.g.,, providing employees' bus fare by employers 

• Urban design and place-making 

• Transit flexibility 

• Energy saving (alternative-fueled transit vehicles) 

• Travel Demand Management (TDM) 

• Governance structure and leadership 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

58 
De Vos & Witlox 

(2013) 
PA 

Analyzing the link 

between travel 

behavior and the 

built environment, 

emphasising on the 

interwoven 

character of these 

two elements 

Flanders, 

Belgium 

• Document 

review 

• Secondary 

data 

• Policy and 

empirical 

analysis 

• Travel costs for car use (e.g.,, road pricing) 

• Affordable and suffcient residential dwellings 

• Cooperation between mobility policy and spatial 

planning 

• Value of travel or people understanding of travel (mode 

choice, Job and residential location) 

• Taxation (e.g.,, fuel) 

• Place attraction 

• High-quality public transportation 

• Social equity 

• Land price 

• Behavioral factors (attitudes and lifestyle) 

59 
Chorus & 

Bertolini (2016) 
PA 

Defining a railway 

corridor as a 

railway line 

operating on an 

urban regional 

level and including 

the land 

surrounding the 

stations along it. 

Tokyo, 

Japan 
• Secondary 

data 

• Empirical 

analysis 

• Cohorent station area planning 

• Site-specific proposals 

• Development type (station, corridor, region) 

• Organisational understanding of TOD 

• Inter-station areas coordinated functinal programs 

• Incentives for private-sector investments 

• Land-use and density regulations 

• Regional government 

• Travel costs 

• Integrated infrastructure management and transport 

services 

60 
Zacharias et al. 

(2011) 
PA 

Examining 

Tokyo railway 

station 

redevelopment 

project from the 

urban design 

perspective  

Tokyo, 

Japan 

• Document 

review 

• Seocondary 

data 

• Empirical 

analysis 

• Integrated station and urban design 

• Multifunctional station 

• Users’needs 

• Cooperation between the land owners 

• Non-motorised transportation system 

• Accessibility 

• Land resources 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

61 
Mu & de Jong 

(2012) 
PA 

Identifying 

conditions for 

effective TOD and 

map them 

systematically 

Dalian, 

China 

• Document 

and policy 

review 

• Interview 

• Empirical 

analysis 

• Pedestrian-friendly urban design 

• High quality transit services 

• Implementation gradual process 

• Real estate market 

• Automobile ownership and usage (restriction) 

• Pro-active town planning (coordinated and visionary 

plans) 

• Housing affordability and mixed type 

• Rail investments 

• Taxation and pricing (fuel, road, parking) 

• Comprehensive policies 

• TOD basics: attractive cityscape and/or landscape, 

architecture aesthetics, public space, pedestrian 

friendliness, well-equipped street facilities, dense and 

diverse land use pattern, intermodal connections, 

accessibility, comfort 

• Land resources 

• Organisational change and institutional support 

• Land leasing 

62 
Doulet et al. 

(2017) 
PA 

Identifying the 

way in which the 

concept of TOD 

has led to the 

emergence of a 

challenging 

research field 

dedicated to the 

integration of 

urban and transit 

planning in China 

China 
• Document 

review 

• Content 

analysis 

• Legal (national) framework 

• Dense and multifunctional urban development 

• Comprehensive TOD: integrated governance structure 

• Multimodality and inter-modal connection 

• Real public spaces around transportation hubs 

• Urban form (fabric) 

• Context-specific strategies 

• Urban and transportation planning change (paradigm 

shift) 

• Limiting policies (urban sprwal, car use, parking, …) 
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1. Final included studies and their characteristics (continued) 

# Author and Date Type Overall Aim Case Study 
General Methods 

Finding Summary (TOD Dimensions) 
Data collection Data Analysis 

63 
Chava & Newman 

(2016) 
PA 

Identifying 

affordable housing 

strategies to mitigate 

the emerging TOD 

inequities 

Bengaluru, 

India 

• Interview 

• Secondary data 

• Empirical 

analysis 

• Social inclusion 

• Inclusive and affordable housing 

• Community engagement 

• Stakeholders' collaboration 

• Political support and commitment 

• Local station area planning and design 

• Zoning regulations 

• Transparent property tax assessment system 

• TOD-targeted housing funds 

• Land banking entity 

• Governmental land ownership 

• TOD organisation (committee) 

• Long-term process 

64 
Zhao & Kong 

(2016) 
PCP 

Investigating gaps 

between the designed 

TOD services and 

users' actual demands 

for services in TOD 

area 

Shanghai, 

China 

• Interview 

• Secondary data 

• Empirical 

analysis 

• Comparative 

analysis 

• Users' demand (individuals’ personal needs) 

• Income level 

• Social status 

• Residents involvement 

• Social inclusion 

• Green travel 

• High-quality comprehensive services 

65 
Thomas & Deakin 

(2008) 
PA 

Discussing land use 

challenges to 

implementing TOD 

Jinan, China • Secondary data 
• Empirical 

analysis 

• Transit accessibility 

• Consistent (transit-oriented) land uses 

• Parking pricing 

• Pedestrian-friendly urban design 

• Multi modal transit infrasructures 

• Connectivity 

• Right-of-way 

66 
Da Silveira-Arruda, 

et al. (2017) 
PA 

Understanding the 

process of territorial 

and transport policy 

decisions to 

contextualise a 

reorganisation of 

the collective public 

transportation system 

in the Colombian 

case 

Colombia, 

South Korea 

• Fieldwork 

• Interview 

• Document and 

policy review 

• Comparative 

analysis 

• Collective public transport system supply 

• Financial incentives for private companies (and users) 

• Users' demand 

• Transport private companies' demand 

• Strategic planning 

• National policies reform 

• Funding mechanism 

• Intermodal and affordable transport modes 

• Travel costs 

• Transit accessibility and equality 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

67 
Mu & De Jong 

(2016) 
PA 

Investigating the 

governance 

strategies used in 

Urumqi to 

integrate urban 

transport and land 

use policies 

Urumqi, 

China 

• Semi-

structured 

interviews 

• Document 

review 

• Document 

and interview 

content 

analysis 

• Actor interaction and joint action 

• Institutional design  

• Inter-actor mutual goal, rules and trust 

• Policy integration 

• Umbrella TOD organisation (committee) 

• Inter-actor recognition 

• Public-pritvate partnership 

• Actors' mutual comprehension and learning 

• Cooperative policy-making 

68 
Black et al. 

(2016) 
PCP 

Explaining the 

concept of cultural 

borrowing in urban 

planning and 

design using TOD 

and smart cities 

Japan 

• Site visit 

• Qualitative 

survey 

• Document 

review 

• Document 

analysis 

• Case analysis 

• Site-specific issues 

• Public-private partnership 

• Public subsidies 

• Specific TOD precinct plan 

• Property value 

• Family income 

• Affordable housing 

• Housing ownership 

• Employment characteristics 

• Implementation process 

• TOD basics: open spaces, density, mix of uses, urban 

design, site amenities, accessibility, mix of housing types 

• Safety and security 

• Environmental performance: air quality, energy usage, 

nosie 

• Transport right-of-ways 
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1. Final included studies and their characteristics (continued) 

# 
Author and 

Date 
Type Overall Aim Case Study 

General Methods 
Finding Summary (TOD Dimensions) 

Data collection Data Analysis 

69 

California 

Department of 

Transportation 

(2005) 

CR 

Overviewing and 

synthesising of 

notable past work 

on TOD best 

practices 

California 

and other 

cities 

throughout 

USA 

• N/A • N/A 

• Community partnership 

• Walkability in TOD site design 

• Transit stop accessibility 

• Pedestrian-centered design 

• Local real state market 

• Long-term view for TOD  

• TOD teams and experienced leadership 

• Optimal transit system design 

• Local and state organisation coordination 

• Planning and finance incentives 

• TOD demonstration projects 

• Market force 

70 

Ontario Ministry 

of Transportation 

(2012) 

CR 

Assisting actors in 

creating transit-

supportive 

environment and 

developing 

services and 

programs 

Ontario, 

elsewhere in 

North 

America 

and abroad 

• N/A • N/A 

• Plan for transit service 

• TOD Basics: active and  street-level mixed uses, housing 

and employment density, pedestrian and cyclist access, 

parking management, transit station location and design 

• Coordination of municipal/regional/provincial planning 

• Site-specific guidelines 

• Planning process and implementation 

• Development permit system 

• Development standards and processes 

Source: researcher 

*Note: Acronyms employed: Peer-reviewed Article (PA), Peer-reviewed Conference Proceeding (PCP), Complementary Resource (CR) 
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Appendix B 

1. The interview questions   

Part Purpose Content (major questions) 

Opening 
Providing some details about the study objectives and asking for 

permission to record the conversation 
Cover letter (TOD planning model)/introduction to the interview 

Introduction 
Providing an opening to the subject of TOD in Iran and making 

associated information completed 

• To what extent integrating transport and land use and transferring the 

associated (TOD) policy would be significant in Iran? 

• Are there any experience of TOD implementation in Iran? 

Main body 

Transport design 

Understanding the issues associated with each individual sub-

theme, with regard to the theoretical framework (principles) on 

TOD planning 

• What are major opportunities and challenges associated with urban 

transportation in Iran? 

Physical development 
• What would be urban design prerequisites when planning TODs in 

Iran? 

Transport policy 

• Are you satisfied with the content and process of making transport 

policies in Iran? Why? 

• To what extent are transport polices integrated with urban planning 

ones? 

Built-environment policy 

• Do urban development policies support TOD idea in Iran? Please cite 

opportunities and challenges 

• Do they consider transportation requirements? 

• Are they integrally-designed (inter-organisation, inter-department and 

inter-level)? 

Governance 

• What are major prospects and barriers to the process of (successful) 

TOD implementation? 

• Are there any supportive legal/organisational framework in place? To 

which degree are they coordinated? 

• Who can lead and be responsible for TOD projects at national and 

local level? 

Financial mechanism 
• In your view, what are main opportunities and challenges associated 

with the current financing system in Iran? 

Actor 

• In your view, who are key actors for implementing Iranian TODs? In 

the current time, who have been ignored? 

• Are they coordinated? Is there any common definition among them? 
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1. The interview questions (continued) 

Part Purpose  Content (major questions) 

 

Society 

 • In your opinion, to what extent might the Iranian public support 

the associated TOD strategies? why? 

• To what degree urban policies, plans and design practices are 

inclusive? Is there required context provided for public 

engagement? 

Economy 

• What are challenges and prospects associated with affordable 

housing and transportation strategies in Iran? 

• To what extent (how) PT projects (e.g., metro and BRT) have 

affected the property value? 

• In your view, to what extent market demand guarantee PT and 

urban developments in Iranian cities? 

Environment 

• To what extent do urban policies pay attention to the 

environmental requirements? 

• What are positive and negative sides for implementing “Green 

TODs” in Iran? 

Miscellaneous 
Consulting TOD specialists for elaborating on missing topic, 

other potential TOD experts and sample cities 

• Please point to the other missing TOD dimensions/topics to be 

investigated 

• Please introduce possible, sample cities in order to be 

scrutinised in the next study 

• Please identify other TOD experts experienced in the case of 

Iran 

Source: researcher 
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2. List of prospective interviewees (those who rejected the interview or left the invitation unanswered, in alphabetical order)  

# Name Title Profile  City/country TOD-related experiences Invitation  

1 A. Association Constructor 3 Tehran, Iran 
Construction of mass-produced housing 

projects 
Telephone 

2 A., Bahram University faculty 1 Tehran, Iran 
Chair of a plan defined for the adaption of 

Tehran urban regulation based on TOD 
E-mail 

3 B., Marzieh  Executive staff 2 Tehran, Iran Member of the national TOD plan in MRUD Telegram 

4 B., Mahdi Executive staff 2 Tehran, Iran 

Vice-chair of beautification organisation 

(Tehran municipality) and engaged in the 

pedestrianisation projects in Tehran 

E-mail 

5 D., Mohammad 

Researcher and 

environmental 

activists 

4 Tehran, Iran 
Specialist in traffic, air pollution, and 

environmental policies and practices 
E-mail 

6 F., Shekoofeh University faculty 1 Isfahan, Iran Urban Economist E-mail 

7 H., Shima  University faculty 1  Texas, U.S. 
A researcher on urban form, transportation, 

and travel behaviour 
E-mail 

8 K., Shahab  University faculty 1 Tehran, Iran 
A researcher on the integrated transport and 

development strategy  
E-mail 

9 K., Melody  University faculty 1 Tehran, Iran 
A researcher on urban rail transit and member 

of the national TOD plan in MRUD 
E-mail 

10 K., Reza  University faculty 1 Tehran, Iran 
A researcher on the integrated transport and 

development strategy  
E-mail 

11 M., Amir Reza  University faculty 1 Tehran, Iran A researcher on sustainable transportation  E-mail 

12 M. Bank Housing investor 3 Tehran, Iran Financing (affordable) housing projects Telephone 

13 M., Houshmand University faculty 1 Berlin, Germany 
A researcher on the integrated transport and 

development strategy  
E-mail 

14 M., Azadeh  University faculty 1 Tehran, Iran Transportation economist E-mail 

15 N., Arefeh  
Independent 

researcher 
1 

College Park 

MD, U.S. 

A researcher on the transportation- land use 

policy  
E-mail 
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2. List of prospective interviewees (continued) 

# Name Title Profile  City/country TOD-related experiences Invitation  

16 P., Mohsen  

Transportation 

deputy of Tehran 

Municipality 

2 Tehran, Iran A researcher on sustainable transportation  E-mail 

17 S., Alireza  University faculty 1 Shiraz, Iran 
A researcher on urban design and TOD at 

Shiraz University 
E-mail 

18 S., Roya  University faculty 1 Tehran, Iran Transportation economist E-mail 

19 Sh., Bita  Transport planner 1 Tehran, Iran Member of the national TOD plan in MRUD Telephone 

20 Sh., Maryam  Research assistant 1 Delaware, U. S. A researcher on travel behaviour  E-mail 

21 Sh., Reza  University faculty 1 Tehran, Iran A researcher on sustainable transportation E-mail 

22 S., Hamid  
Executive manager 

and researcher 
2 Tehran, Iran 

A researcher on public transit and member of 

the national TOD plan in MRUD 
Telephone 

23 T., Mehrdad  
Former deputy of 

MRUD 
2 Tehran, Iran Ex-chair of the national TOD plan in MRUD Telegram 

24 UN habitat (Iran) Aid organisations 4 Tehran, Iran Direction of sustainable urban projects Telephone 

25 UNDP Aid organisations 4 Tehran, Iran Direction of sustainable urban projects Telephone 
Source: researcher 
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3. Final included studies about TOD challenges in DCs and their characteristics  

# Author and Date Overall Aim Case Study* Transit system 
General Method 

Data collection Data Analysis 

1 
Gilat & Sussman 

(2003) 

Reviewing opportunities and challenges for 

coordinated transportation and land use 

planning in the developing world 

Mexico City, Mexico 

(LA) 
Metro 

• Secondary data 

(document review) 

• Policy and plans 

content analysis 

2 
Cervero & Dai 

(2014) 

Probing the opportunities and challenges of 

leveraging TOD through BRT investments 

Bogota (Colombia),  

Ahmedabad (India) 

(CC) 

BRT 
• Document review 

• On-line survey  

• Policy content 

analysis 

• Descriptive analysis 

3 Cervero (2013) 
Linking urban transport and land use in 

developing countries 

South Asia, Southeast 

Asia, China, India, 

Africa, and South 

America (CC) 

N/A 
• Secondary data 

(document review) 

• Content analysis 

• Comparative 

analysis 

4 
Mirmoghtadaee 

(2016) 

Discussing the general concept of TOD, its 

benefits and challenges in Iranian urban 

context 

Iran 

(ME) 
N/A 

• Secondary data 

(document review) 
• Content analysis 

5 
Shirazi & Falahat 

(2012) 

Exploring the major initial challenges and 

potentialities uncovered when the concept of 

the compact city is contextualised in the 

Middle East 

Middle Eastern cities 

(ME) 
N/A 

• Secondary data 

(document review) 
• Content analysis 

6 
Babalik-Sutcliffe 

(2013) 

Discussing the effectiveness of, as well as 

challenges to, planning approaches 

that promote sustainable urban patterns 

Ankara, Turkey 

(ME) 
Metro 

• Secondary data 

(document review, 

traffic data, city 

plans) 

• Planning policy 

analysis 

•  Comparative 

analysis 

7 Todes (2012) 

Assessing potentials and challenges of linking 

strategic spatial planning to infrastructure 

development, particularly within developing 

countries 

Johannesburg, South 

Africa 

(AF) 

BRT 
• Literature review 

• Interview 
• Content  analysis 

8 Nguyen et al. (2019) 

Inquiring into reasons for the unsuccessful 

Hanoi BRT in processes of planning,  

implementation and operation 

Hanoi, Vietnam 

(AS) 
BRT 

• Doument review 

(technical reports, 

master plans, and 

articles) 

• Interview 

• Observation 

• Content  analysis 
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# Author and Date Overall Aim Case Study* Transit system 
General Method 

Data collection Data Analysis 

9 
Babalik-Sutcliffe & 

Cengiz (2015) 

Providing a comprehensive and systematic 

analysis of the planning and performance of 

BRT system 

Istanbul, Turkey 

(ME) 

Metrobus 

(BRT) 
• Document review 

• Comparative 

analysis 

10 
Nakamura et al. 

(2017) 

Discussing the perspective of a BRT for 

developing cities 

Curitiba, Bogota and 

Jakarta 

(CC) 

BRT 
• Document review 

• Field survey 
• Content analysis 

11 Wilkinson (2006) 

Discussing what might be entailed in 

implementing TOD in a South African city, 

Cape Town 

Cape Town, South 

africa 

(AF) 

N/A 
• Secondary data 

(document review) 

• Policy content 

analysis 

12 
Rangwala et al. 

(2014) 

Discussing discources about TOD in Mumbai, 

India 

Mumbai, India 

(IN) 

Metro, 

Monorail 

• Secondary data 

(document review 

e.g., policies and 

regulations) 

• Policy content 

analysis 

13 Doulet et al. (2017) 

Identify the way in which the concept of TOD 

has led to the emergence of a challenging 

research field dedicated to the integration of 

urban and transportation planning in China 

China 

(CH) 
N/A 

• Secondary data 

(document review) 

• Semi-structured 

interview 

• Content analysis 

14 
Sattiennam et al. 

(2006) 

Introducing several strategies to support BRT 

implementation in Asian developing cities 

Jakarta, Bangkok, 

Hanoi and Manila 

(AS) 

BRT 
• Literature review 

• Field interview 

• Demand forecasting 

model, STDA 

15 Lindau et al. (2010) 

Presenting Curitiba’s main transit milestones 

over time, barriers to planning and 

implementation 

Curitiba, Brazil 

(LA) 
BRT 

• Secondary data 

(document review) 
• Content analysis 

16 Peng et al. (2011) 

Examining the problems, their causes and 

solutions to disintegration in land use and 

transport in China, benchmarked in an 

international context 

China 

(CH) 
N/A 

• Secondary data 

(document review) 

• In-depth interview 

• Content analysis 

17 
Chava & Newman 

(2016) 

Identifying affordable housing strategies to 

mitigate the emerging TOD inequities 

Yeshwanthpur 

industrial area, 

Bengaluru, India 

(IN) 

Metro 
• Focus group (21st 

century dialogue) 
• Content analysis 

18 
Christine Bae & 

Suthiranart (2003) 

Examining the critical urban transportation 

problems of Bangkok 

and evaluates feasible policy options 

Bangkok, Thailand 

(AS) 
N/A 

• Secondary data 

(document review) 

• Policy content 

analysis 
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# Author and Date Overall Aim Case Study* Transit system 
General Method 

Data collection Data Analysis 

19 Zhao (2013) 
Exploring institutional barriers to compact 

land development for transportation in Bejing 

Beijing, China 

(CH) 
N/A 

• Secondary data 

(document review) 

• Policy content 

analysis 

20 Wu & Pojani (2016) 

Examining the reasons why Bangkok has (so 

far) been unable to implement a full BRT 

system 

Bangkok, Thailand 

(AS) 
BRT 

• Document review 

• Interview 

• Observation 

• Content analysis 

21 
Thomas & Deakin 

(2008) 

Exploring Land Use Challenges to 

Implementing TOD in China 

Jinan, Shandong 

Province, China (CH) 
BRT 

• Secondary data 

(e.g., document 

review) 

• Observation 

• Content analysis 

22 Lindau et al. (2014) 

Presenting barriers to introducing BRT based 

on the authors' experience in planning, 

implementing and improving these systems in 

cities of emerging countries 

Emerging countries 

(CC) 
BRT 

• Authors' experience 

in planning, 

implementation and 

improving urban 

mass transit system 

• N/A 

23 Mathur (2015) 

Analyzing the sale of development rights to 

fund Bus Rapid Transit (BRT) project in 

Rajkot 

Rajkot, India 

(IN) 
BRT 

• Primary document 

• Secondary literature 

• Observation 

• In-depth interview 

• Content analysis 

24 Willoughby (2013) 

Identifying the broad lessons of experience to 

develop public private partnership initiatives 

so far and their implications for future work 

Bogotá, Santiago, São 

Paulo, Seoul, and 

several cities in both 

China and India (CC) 

N/A 
• Document 

(experience) review 

• Comparative 

content analysis 

25 Finn (2013) 

Reviewing global BRT systems and their 

institutional and organisational diversity, and 

the participation opportunities and roles of the 

private sector 

South America, South 

Africa, UK and USA, 

Africa and Asia 

(CC) 

BRT • Document review • Content analysis 

26 
Sharma & Newman 

(2017) 

Exploring the applicability of innovative 

financing mechanisms and the challenges in 

adopting them to enable a sustainable urban 

development model for emerging cities of 

India 

Hong Kong, New 

York, London and 

India (Dehli, Gurgaon, 

Mumbai)  (CC) 

Urban rail 

system (metro) 
• Document review 

• Comparative 

analysis 

27 
Mu & de Jong 

(2012) 

Identifying conditions for effective TOD and 

mapping them systematically 
Dalian, China (CH) N/A • Document review • Qualitative content 
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# Author and Date Overall Aim Case Study* Transit system 
General Method 

Data collection Data Analysis 

• Interview analysis 

28 
Deng & Nelson 

(2013) 

Examining the performance and impacts of 

BRT in Beijing, the first full-featured BRT 

system in China 

Beijing, China (CH) BRT • Document review • Content analysis 

29 Barandier Jr, (2017) 

Discussing the urban redevelopment plan for 

Niterói’s central areal, seeking to integrate 

land use and transport policies  

Niterói central area, 

Rio de Janeiro, Brazil 

(LA) 

Ferry • Document review • Content analysis 

30 
Salzberg et al. 

(2012) 

Providing an overview of the recent 

development of urban rail systems in Chinese 

cites and the challenges ahead 

Kunming, China (CH) Rail transit • Document review • Content analysis 

31 
Sudhipongpracha & 

Dahiya (2019) 

Focusing on the patterns of growth, challenges 

and urban renewal in Khon Kaen Metropolitan 

Municipality  

Khon Kaen, Thailand 

(AS) 
LRT • Document review • Content analysis 

32 Wang et al. (2019a) 

Identifying the interaction between the 

institutional context and land-based value 

capture mechanisms for TOD in China and 

discussing potential ways to deal with those 

informal practices based on both empirical 

evidence from successful cases in some 

Chinese cities and international practices 

Shenzhen, Wuhan, 

China (CH) 
N/A 

• Document review 

• In-depth semi-

structured 

interviews 

• Focus group 

meeting 

• Content analysis 

33 Xia et al. (2017) 

Exploring whether light rail is successful in 

promoting transportation and land use 

integration 

Yizhuang new town, 

Beijing, China (CH) 
Light rail 

• Document review 

• Field survey 

(questionnaire) 

• Content analysis 

34 Kiggundu (2009) 

Arguing that, despite the insuperable 

challenges, prospects for the future funding of 

public transport in Kuala Lumpur appears to 

be good. 

Kuala Lumpur, 

Malaysia (AS) 
N/A • Document review • Content analysis 

Source: researcher 

*Note: Acronyms applied: LA Latin America, CC Cross Contexts, IN India, AF Africa, CH China, ME Middle East, AS rest of Asia 
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4. National TOD guide procedure: from conduction to approval  

Traditionally, urban and traffic planning were two separate tasks, supervised and 

controlled by different institutions, sometimes with overlapped responsibilities which lead to 

a so-called car-oriented urban development in Iran: The “Ministry of Housing and Urban 

Development” which was responsible for planning and development of settlements was 

established in 1974. At the same time, the “Ministry of Road and Transportation” used to 

deal with various issues related to the movement of people and cargo via all transportation 

means (aviation, marine, railroad, and road transit systems). In 2011, due to the decision 

made by the government to reduce the size and responsibilities of governmental bodies, the 

two ministries of “Road and Transportation” and “Housing and Urban Development” have 

been merged to form the new “Ministry of Road and Urban Development” which would 

cover the responsibilities of the two ex-ministries. This action caused various reactions and 

the pros and cons of this decision have been discussed, seriously. Each of the ex-ministries 

was responsible for a vast area of duties, and the new ministry had to deal with all those 

tasks, individually. Considering all advantages and disadvantages, there was at least one 

positive consequence, which was the growing awareness of the necessity of integrated land 

use-transportation planning. In other words, the importance of connection and integration of 

the city and transit networks has been recognised and has become the focus of planning 

policies. The introduction of a new concept of “rail-based urban development” raised by 

Abbas Akhoundi (ex-minister of road and urban development), was a practical consequence. 

His first official action was a hand-written letter to the three vice-ministers including the 

president of the “Railway of the Islamic Republic of Iran”, vice-minister of “Urban Planning 

and Architecture” (UPA) and president of BHRC, asking them to prepare an 8-year action 

plan to achieve the goals related to so-called “rail-based urban development”1. The official 

task encouraged a new movement in the ministry which was the starting point of a new 

generation of research projects and actions. The new approach finally resulted in the 

preparation of the “National TOD document” and “National TOD Guideline”. 

MRUD has officially followed the process for preparation and approval of the national 

TOD agenda and the guideline. Doing so, two vice-presidencies of UPA and 

“Transportation” together with BHRC started a collaborative process (Figure B-1). BHRC as 

the research and development organisation affiliated with the ministry has the task of 

scientific support with the focus on applied results to fill the knowledge gaps of the ministry. 

It has the power to prepare guidelines and regulations related to construction and 

transportation activities2. With this background, BHRC made effort to define the local 

concept of TOD. Considering the practical nature of the guideline, transportation vice-

presidency has also supported the process.  

 

 
1 According to the official letter by the ex-minister Abbas Akhoundi, dated: December 18, 2014, No. 51582/100/02 
2  https://www.bhrc.ac.ir/en/About/Introduction/Statute  

https://www.bhrc.ac.ir/en/About/Introduction/Statute
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Figure B-1 Task divisions for preparation and approval of the national TOD guideline, source: researcher 

 

Meanwhile, according to the official process of HCUPA any planning regulation should 

pass the process of review and acceptance in the technical committees of UPA (Figure B-2), 

before it can be approved and ratified by the high council. The formation of technical 

committees was legally based on the 1973 law of the establishment of HCUPA. Currently 

five Technical Committees are working under the UPA, each has its own duties. The 

composition of the committees is similar to the HCUPA, with the difference that HCUPA is 

composed of the higher-level representatives of the member organisations, while in the 

committees the experts from the same organisations will take part. After the general 

acceptance of any plan/ regulation in the committees, it can be transferred to HCUPA for 

final review and approval. The structure of the committees, while providing the possibility of 

a comprehensive review of any document from different -sometimes- opposing viewpoints; 

make the process of reviewing documents prepared through an innovative approach, time-

consuming and controversial. This might be considered one of the reasons for prolonging the 

review process of the national TOD guideline. However, considering the multi-disciplinary 

character of TOD policy worldwide, achieving a consensus among various organisations may 

be considered promising to enhance the realisation potential of the document.     
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Figure B-2 Organisation of the technical committee for upper-level planning of HCUPA, source: researcher 

 

As expected, the review process in the technical committee was very controversial. Long 

discussion needed to be done to achieve a mutually-agreed definition: TOD entails higher 

density and changes on the mixture of land uses, with the general goal of concentrating 

activities in the station area. This character opens the door for speculation and profit making 

of developers which do not support the TOD approach. The danger is that higher densities 

happen without any link to sustainable mobility. Another topic of discussion was the method 

to link the TOD concept to the planning documents at various levels, from regional to local. 

These issues together with the responsibilities of main organisations for the realisation of the 

TOD policy have been foreseen in the guideline. Figure B-3 indicates the timeline of the 

process, which finally was led to the approval of the guideline.  

 

 
Figure B-3 Timeline of the planning and approval of the national TOD guideline, source: researcher 

 

The national TOD guideline has been prepared to achieve consensus among governmental 

and non-governmental organisations as well as experts who are involved in decision-making, 

decision-taking, planning and implementation of urban planning and transportation planning 
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tools and documents. HCUPA enforced and released the official document with the emphasis 

on the following observations:1 

 

• TOD approach has been developed in coordination with the national TOD document, 

and should be enforced at urban and regional scales with consideration of individual 

character of cities and regions and also, at all planning levels.  

• The general goal of the guideline is to achieve integration between urban/regional 

development and PT planning and also to establish agreement on the TOD definition, 

approach and application within all planning documents. 

•  Official audiences of the guideline are planning organisations and authorities who are 

responsible for the review and approval of the plans. 

• The enforcement of the guideline at all planning levels entails planning for education 

programs and capacity building for planners and experts, under MRUD guide as the 

main responsible body. 

• The content of the guideline should be reviewed and revised at pre-planned intervals.  

• The office of urban planning and development (affiliated to UPA) is responsible for 

the revision of the content of planning documents2, according to the guideline. 

 

The national TOD guideline is composed of four parts3: (1) Definition (e.g.,, TOD 

definition, levels, principles, place types, etc.), (2) Generals (i.e.,, vision statement, goals, 

strategies, policies, etc.), (3) TOD  redefinition with regard to Iranian planning system (e.g.,,  

an adaptation of TOD levels into Iranian planning levels, station typology, expected output at 

each planning level, etc.), (4) Role and function of different organisations to facilitate TOD 

implementation (e.g.,, the role of main governmental stakeholders in supervision, revision, 

dissemination and capacity building, documentation and funding of the guideline). 

 
1 www.rrk.ir/Laws/ShowLaw.aspx?Code=21855  
2 Such as Treaty No. 12 (comprehensive urban plans) and No. 19 (regional development plans) 
3 The national TOD guideline is accessible through: http://mis-shahrsazi.mrud.ir/plan13/attach/2852.pdf  
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Appendix C 

Basic prerequisites for TOD in Iran  

According to the all items noted above, TOD standards in the literature, and global 

practices on the subject, more specifically in developing-country cities, it is necessary to meet 

some needful preconditions to develop urban places based on TOD guides. The following 

five place-centred preconditions must be initially in place if Iranian cities aim to be transit-

oriented:  

 

• A network of quality PT regionally connected to multiple destinations. It is 

necessary that an improved public transport network covers most urban areas and 

socio-economic groups considering suburban neighbourhoods and urban fringes. 

More importantly, In Iran, due weight must be given to regional (inter-city) transit 

connections. 

 

• Restructured, well-connected street network based on PT circulation.  It is 

required that structural corridors connect together and must be adapted with public 

transport mobility to provide accessibility beyond neighbourhoods. In some cases, 

large interventions in the spatial structure of Iranian cities are needed.  

 

• Redesigned urban spaces prepared for pedestrians in close connection with 

other modes. It is also mandatory to remove barriers to an easy walking 

experience considering both built-environment characteristics and pedestrian 

requirements at local level. Urban design guidelines here should be put in place to 

address the quality issues.   

 

• Accessible services and facilities across neighbourhoods. Polycentric form 

including distributed diverse public services is a prerequisite for low and short 

daily trips in Iran especially in newly built-up areas, suburban, and urban fringes.   

 

• Development (intensity) joined to PT. It is a needful condition to have intense 

land uses around public transport stations including a variety of housing projects, 

commercial centres, etc. 

 

Strongly Recommended to place-making 

Although the following items are not required prerequisites, to maximise success of 

transit-oriented project in Iran, it is strongly recommended to boost the general quality of 

neighbourhoods by maintenance, preserve cultural heritages (if any), keep buildings and 

quarters regenerated, and provide physical context for social events and activity in urban 

spaces prior to and during physical (re)design of the cities in Iran.  
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