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ABSTRACT 

PLANNING AND MANAGEMENT OF BIKE SHARING SYSTEMS FOR  

SUSTAINABLE URBAN TRANSPORT: KONYA, KAYSERĶ AND 

ĶSTANBUL CASES 

Er­etin, Cihan 

M.S.c., Urban Policy Planning and Local Governments, 

Supervisor: Assoc. Prof. Dr. Ela Babalēk Sutcliffe 

 

June, 2014, 230 pages 

 

Considering the problems of traffic congestion, energy dependency and air 

pollution depending on excessive use of private car, different transport 

alternatives to ensure sustainable urban transportation have come into question. 

Particularly in some European countries, bicycle use, which does not create any 

pollution and uses resources and road space at a minimum, has appeared as a 

sustainable alternative for urban transportation and besides, recently bike-sharing 

systems have contributed to this process positively. Bike-sharing systems, which 

introduce a number of bike stations in urban areas to encourage citizens to take a 

bike from one station and then leave it at any other one, further promotes the 

usage of bikes for urban transport purposes. The system has numerous examples 

today in Europe, Asia, and North and South America. It has recently been 

launched in some Turkish cities too, while many other cities are planning to 

introduce this system. 
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This research analyzes the planning and operating approaches in bike-sharing 

implementations. The worldwide experiences in this new approach are reviewed, 

and best practices in the world will be studied with a view to reveal some criteria 

for the successful planning and operation of these systems in Turkey. The first 

three bike-sharing systems, those in Kayseri, Konya and Istanbul will be assessed. 

The underlying objectives are to provide a better understanding of the current 

experience in bike-sharing systems in Turkey, to reveal the strengths and 

weaknesses of the systems implemented so far, and to provide recommendations 

for the planning, implementation and operation of future systems.  

Keywords: Bike-sharing, cycling, sustainable transport, planning. 
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¥Z 

S¦RD¦R¦LEBĶLĶR ULAķIM Ķ¢ĶN PAYLAķIMLI BĶSĶKLET 

SĶSTEMLERĶNĶN PLANLAMA VE ĶķLETMESĶ: KONYA, KAYSERĶ VE 

ĶSTANBUL ¥RNEKLERĶ 

Er­etin, Cihan 

Y¿ksek Lisans, Kentsel Politika Planlamasē ve Yerel Yºnetimler, 

Tez Yºneticisi: Do­. Dr. Ela Babalēk Sutcliffe 

 

Haziran, 2014, 230 pages 

 

Aĸērē otomobil kullanēmēna baĵlē olan trafik sēkēĸēklēĵē, enerji baĵēmlēlēĵē ve hava 

kirliliĵi problemleri dikkate alēnarak, farklē ulaĸēm alternatifleri s¿rd¿r¿lebilir 

kentsel ulaĸēmē saĵlamak ¿zere g¿ndeme gelmiĸtir. ¥zellikle bazē Avrupa 

¿lkelerinde, hi­bir kirlilik yaratmayan ve kaynaklarē ve yol kapasitesini asgari 

seviyede kullanan bisiklet kullanēmē kentsel ulaĸēm i­in s¿rd¿r¿lebilir bir 

alternatif olarak ortaya ­ēkmēĸtēr, ve bunun yanēnda, son zamanlarda paylaĸēmlē 

bisiklet sistemleri bu s¿rece olumlu katkē yapmēĸtēr. Kentsel alanda insanlarē bir 

istasyondan bisiklet alēp sonrasēnda herhangi baĸka bir istasyona bērakmasēna 

cesaretlendiren, belli sayēda bisiklet istasyonunu sunan paylaĸēmlē bisiklet 

sistemleri bunun ºtesinde bisikletin kentsel ulaĸēm aracē olarak kulanēlmasēnē 

saĵlar. Sistem g¿n¿m¿zde Avrupaôda, Asyaôda, ve Kuzey ve G¿ney Amerikaôda 

­ok sayēda ºrneĵi bulunmaktadēr. T¿rkiyeôde de son zamanlarda bir­ok kent bu 

sistemi baĸlatmayē planlarken, bazē kentlerde bu sistem baĸlamēĸtēr. 

Bu araĸtērma, paylaĸēmlē bisiklet sistemi uygulamalarēndaki planlama ve iĸletme 

yaklaĸēmlarēnē analiz etmektedir. Bu yaklaĸēmdaki d¿nya genelindeki deneyimler 

incelenmiĸtir, ve d¿nyadaki en iyi uygulamalar, bu sistemlerin bazē baĸarēlē 

planlama ve uygulama kriterlerini ortaya ­ēkarmak ¿zerine bir bakēĸ a­ēsēyla 
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araĸtērēlacaktēr. Kayseri, Konya ve Ķstanbulôdaki paylaĸēmlē bisiklet sistemlerinin 

ilk ¿­ ºrneĵi deĵerlendirilecektir. Temel ama­lar, T¿rkiyeôdeki paylaĸēmlē bisiklet 

sistemlerinin g¿ncel deneyimlerini daha iyi anlamayē saĵlamak, ĸimdiye kadar 

uygulanan sistemlerin g¿­l¿ ve zayēf yanlarēnē ortaya ­ēkarmak, ve gelecekteki 

sistemlerin planlama, uygulama ve iĸletmesi i­in politika ºnerileri saĵlamaktēr. 

Anahtar Kelimeler:  Paylaĸēmlē bisiklet sistemi, bisiklete binme, s¿rd¿r¿lebilir 

ulaĸēm, planlama. 
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CHAPTER 1 

1. INTRODUCTION  

Urban mobility is an indispensable need, which can be realized with different 

modes such as private cars, buses, urban rail systems and non-motorized modes, 

i.e. walking and cycling. In the last century, automobile use has increasingly 

dominated urban transport, and many cities have been restructured as a result of 

policies and projects that aimed at accommodating the increasing car traffic in 

cities. These projects included the construction of new roads or grade separated 

junctions, widening of existing roads at the expense of pedestrian sidewalks, and 

conversion of urban space, as well as public space, into car parks. These projects 

created automobile-oriented urban areas, which brought along the problems of 

traffic congestion, energy dependency, air pollution as well as social inequalities 

in accessibility.  

Automobile appears as an attractive urban transport mode since it provides door-

to-door transport, and relatively more comfort, privacy and convenience. In 

addition, urban transport policy plans and investments in the past supported the 

growth of automobile use by trying to provide for more and more road capacities 

to meet the increasing car traffic demand. Road-oriented urban transport systems 

and the rapid expansion of cities due to new roads and more automobile use 

created car-dependent urban areas and car-dependent life-styles. However, in 

recent decades, it has been realized that automobile dependent urban transport 

behavior cannot be sustained anymore due to its environmental, economic and 

social consequences. The world has been subject to severe environmental 

pollution that cause not only local deterioration of air quality but also global 

climate change; and the transport sector, particularly car use, play an important 

role in this trend due to the CO2 emissions created. Extensive usage of the car 

also brings economic problems since it fosters petrol dependency and rapid 

depletion of resources. Car-dependency also causes economic losses for 

individuals due to accidents, energy costs, taxes, and time costs because of 

congestion. Furthermore car-dependent urban areas create inequality in 
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accessibility for those who do not use cars, which includes not only lower income 

but also the elderly and children. It is accepted today that all these trends are 

unsustainable and therefore the increase in car usage cannot be sustained.  

In order to make urban transport more sustainable, two main solutions are adopted 

by policy makers. First, urban transport modes that are alternatives to the car must 

be developed. Infrastructure and quality of public transport, walking and cycling 

must be improved. Secondly automobile use must be restricted in urban areas, 

particularly in city centers, so that its extensive usage is discouraged. Automobile 

use can be discouraged in urban areas through capacity reductions, parking 

restrictions, taxes, extra charging and traffic calming tools; however, these 

applications should be supported with improvements in public transport, walking 

and cycling.  

While improvement of all these modes of transport is crucial, there has been a 

particular increase in projects that develop, improve and encourage bicycle use. 

Bikes, which do not create any pollution and use resources and road space at a 

minimum, have appeared as a sustainable alternative for urban transportation. In 

the years of the production of bicycle, it was considered just as a tool to support 

sport or entertainment activities. However, the potential of responding to short or 

medium-distance travel demands of people as an almost cost-free transport mode 

made bikes an increasingly preferred way of travel for users and policymakers. 

Recently, cycling has become one of the main components of urban transport 

plans and infrastructures in many cities in which bicycle use has been encouraged 

by the construction of different cycling infrastructure such as bicycle roads or 

lanes, bicycle parks, and public transport integration mechanisms enabling 

bicycles to be carried in public transport vehicles.  

In the mid-20
th
 Century, an innovative program for the use of cycling emerged in 

Amsterdam: bike-sharing systems, which refers to publicly provided and serviced 

bicycles in urban area. In this system, bikes can be picked up from any bike 

station and returned to any other station positioned in different demand-responsive 

locations in the city. Bike-sharing systems enable people to cycle for daily 
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mobility and help strengthen the role of cycling in urban transport. The main 

components of these systems are bicycles, docking stations (the stations to pick up 

and return bicycles), system access and user registration, system status 

information systems, and maintenance programs. Bike-sharing systems are 

considered today as one of the main components of a sustainable urban transport 

strategy mode, and they are seen and operated as a public transport mode. These 

systems are used in many cities around the world, and the leading examples 

include Paris-Velib (1800 station with more than 20000 bicycles), Montral-BIXI 

(411 station with 5120 bicycles) and Hangzhou-Public Bicycle (2416 station with 

60600 bicycles).  

In Turkey, cycling is still commonly considered as a soft policy by local 

governments, and the potential of bicycle use as an urban transport mode has been 

systematically under-recognized as an urban transport policy. Bicycle is mostly 

seen as a leisure time and sport activity. However, there is an increasing interest in 

some cities to build bike lanes and bike roads. In parallel to this trend, bike-

sharing systems have also been recently launched in a number of cities. After the 

Kaybis Bike-share system in Kayseri, established in 2009, other cities such as 

Konya, Ķstanbul, Antalya, Ķzmir, and Samsun implemented this system in Turkey. 

However, there has not yet been a comprehensive analysis about this experience. 

There are no studies that show what has been experienced in the planning, 

construction and operation of these systems in Turkey, what the mistakes or 

correct attitudes of policy makers have been for their bike-sharing systems, and 

how much these systems are advanced compared to the experience of best-

practice cases around the world. Therefore, the aim of this research is to analyze 

and provide a better understanding of the bike-share experience in Turkey, 

particularly in the three cities that became pioneers for this system in Turkey: 

Konya óSmart bikeô, Kayseri óKaybisô and Ķstanbul óĶsbikeô. 

In this research, it is intended to analyse and discuss the meaning and importance 

of bike-sharing in in urban planning and transport planning. A particular focus is 

on the use of these systems as an urban transport mode by providing a new 
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sustainable and non-motorized alternative for urban travel. The significant 

components of bike-sharing planning are integration into urban planning and 

transport plans, public transport integration of bike-sharing, and bike station site 

selection, which is related to the latter issue. In addition, bike-sharing cannot be 

considered only as a planning activity; there are also design issues and operational 

aspects from a project management perspective. Within this research, both 

planning and management aspects of bike-sharing will be investigated, and at the 

end, some principles will be recommended for bike-sharing in Turkey considering 

these two aspects. 

The research questions of the study supported by some sub-questions, which 

serve fundamentally to achieve and improve the aim of the research, can be stated 

as follows: 

¶ What are the strengths, weaknesses and the areas that can be improved for 

óSmart bikeô, óKaybisô and óĶsbikeô bike-sharing systems -in Konya, 

Kayseri and Ķstanbul respectively- from Turkey in the light of the criteria 

determined through the analysis of literature and best practices from the 

world? 

-- How was the planning background of these systems shaped in terms of 

planning the systems, decision-making, bike station site selection, 

planning aim, and bicycle road infrastructure? 

-- What is the general condition of the main components of these systems 

in terms of system design including aspects such as station shelter, 

sufficiency of bicycle numbers, locking mechanisms, noticeability of bike 

stations, and adopting 4
th
 generation characteristics? 

-- How are the operational issues of bike-sharing shaped in these cities 

considering system continuity, mobile applications, smartcard integration, 

registration, maintenance of systems, pricing policy, and helmet wearing? 
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-- Are there any supportive complementary policies applied for bike-

sharing systems in terms of encouraging policies, the use of systems as a 

sustainable non-motorized transport mode, and effective 

announcement/advertisement of systems? 

-- Are there any intentions for future to develop the systems in terms of 

system extensions, demands from people, and physical improvements of 

systems? 

¶ How do policy makers of these systems evaluate the systems that they 

operate: successful, deficient or developing?  

¶ What can be the indispensable criteria -planning, design and operational 

principles- as policy inputs for future implementations in Turkey? 

The research method comprised in-depth interviews with policy makers of 

selected three case study cities, participant observation while cycling with the 

bicycles of bike-sharing systems, collecting written and visual documents about 

bike-sharing in Konya, Kayseri and Ķstanbul. 

In the following chapter of the study, Chapter 2, unsustainable growth trends in 

transport are described; consequences of car dependency are illustrated, and two 

integrated solutions for creating more sustainable urban transport systems are 

presented: restrictions on automobile use and improvements in public transport, 

walking and cycling. The literature review in this chapter particularly focuses on 

the increasing importance given by policymakers to the mode of cycling and the 

emergence of bike-sharing systems.  The history, benefits, effects, costs and 

challenges, the future, and business models of these systems are presented in 

detail. At the end of this chapter, three successful bike-sharing examples from 

three different continents are studied in terms of general layout of systems, 

initiation process, bicycle and station capacity, existence of bicycle road 

infrastructure, pricing, public transport integration of systems, and the use of bike-

sharing as an urban transport mode. These are Velib (Paris/Europe), BIXI 

(Montreal/America) and Public Bicycle (Hangzhou/Asia). 
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In Chapter 3, the methodology of the study is presented together with the context 

of the study, main aim and research questions, case study selection, and the 

method of case study analysis. The methodology builds on the analysis of the 

literature review and the investigation of successful practice cases presented in the 

previous chapter. Based on the outcomes of these analyses, a list of criteria is 

formed to serve as the basis of analysis and assessment for the Turkish bike-share 

case studies. 

Chapter 4 presents the case studies after a brief description of cycling in general 

and bike-sharing in Turkey.  The three bike-sharing examples are analyzed 

comparatively focusing on five areas, or indicators: planning background, system 

design, operational issues, supportive complementary policies and future plans. 

The chapter ends with the main findings of the case study analysis.  

Finally, in Chapter 5, the research is concluded with a general summary of the 

research, main findings and recommendations for policy makers of bike-sharing 

in Turkey. Ideas are also offered for further studies in this field. 
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CHAPTER 2 

2. UNSUSTAINABLE GROWTH OF URBAN TRANSPORT AND 

THE INCREASING IMPORTANCE OF BIKE -SHARING 

SYSTEMS AS AN URBAN TRANSPORT ALTERNATIVE  

Various researches exist in the literature showing that the excessive use of 

automobile in urban transport is unsustainable. Automobile dependency, which 

has clearly seen and deeply felt impacts on environment, social relations and 

economic stability, is considered as an unsustainable behavioral pattern for daily 

inner city travels. Within the context of this research, firstly the concept of 

sustainability is presented in relation with urban transport; then unsustainable 

growth of the transport sector and the problems associated with car dependency 

are described. Later on, policies, projects and measures for making urban 

transport more sustainable will be discussed with a special focus on the increasing 

importance of bike systems and bike-share projects.  

2.1. The Concept of Sustainability 

Technological and industrial innovations of the past centuries have made daily life 

easier and faster; however, at the same time, we started to consume nature, create 

various kinds of imbalances in economy, and constitute deficiencies in social 

relations. Consequently, if nothing is done to protect the earth and its natural 

assets, and to maintain acceptable living conditions for all societies in the world, 

the current growth trends cannot be sustained since it severely compromises the 

future of the world. 

After the beginning of the 21
th
 Century, the world was exposed to deal with many 

new challenges. However, the most significant one has stood as growing 

instability of many natural phenomena such as volcanic activity, drought, fire, 

flooding, and hurricanes. Climate change is an obvious fact which is proved by 

small but continuous increases in temperatures across the globe, named global 

warming. Much of the population in the world is located in flooding-sensitive 

areas and more than half of megacities existed in the world are located near to sea 
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level or in river flood plains. For example, in these urban areas, around 500 

million people will live and flooding tendency and the risk of rising sea level may 

strongly influence these locations. Besides the trouble of rising sea level, there is 

evidence for increasing occurrences of other disasters, such as fires, storms, crop 

failures, new diseases, and threats to biodiversity. Human activities resulted in 

some of these disasters directly, however in other cases their causes are not so 

obvious (Banister, 2005). 

The process of global warming has to be controlled which means that all forms of 

carbon emissions should be decreased. The total global emissions of CO2 which is 

the basic global warming gas have increased by about 60 percent between the 

years of 1971 and 2001 (International Energy Agency, 2001). 

In addition to emissions created, since the industrial revolution, people have been 

over-consuming the natural resources to further industrial and economic 

development. Consumption of natural resources brings two main human based 

problems that are the depletion of resources for future development and the wastes 

of human, including air pollution and other wastes that have deteriorated drinking 

water. After the industrial revolution, technological and economic improvements 

have resulted in environmental damages, such as, most importantly, greenhouse 

effect and air-water pollution (Instiutte for Research and Innovation in 

Sustainability, 2011). 

The emergence of sustainability concept was dated to 1972, in UN Conference on 

the Human Environment in Stockholm, aiming to have a cleaner environment by 

decreasing air and water pollution, and chemical contamination. 113 nations 

agreed the principles of this conference; later on, a global reaction to 

environmental issues was firstly revealed (Newman & Kenworthy, 1999). In 

Brundtland Report, the most commonly used definition of sustainable 

development was mentioned as ñSustainable development is development that 

meets the needs of the present without compromising the ability of future 

generations to meet their own needsò. (United Nations, 1987) 
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The concept of sustainability consists of four main principles retrieved from the 

Brundtland Report and those principles shape the significant approaches to global 

sustainability in general. These are; 

¶ The elimination of poverty, especially in the Third World, is necessary not 

just on human grounds but as an environmental issue. 

¶ The First World must reduce its consumption of resources and production 

of wastes. 

¶ Global cooperation on environmental issues is no longer a soft option. 

¶ Change toward sustainability can occur only with community-based 

approaches that take local cultures seriously (Newman & Kenworthy, 

1999). 

The perception of sustainable development has tried to be created considering the 

aim of decreasing consumption of resources in general. The most significant point 

here is to make decisions against irreversible impacts in global scale through a 

common policy making pattern of different countries, since it was realized after 

industrialization period that the world itself and its future are not the consideration 

of just one or several, but all of the countries or regions in the world. 

The sustainability or sustainable development term has appeared from a political 

process which has aimed to integrate the strongest necessities of our time in 

global scale. The first one is the need for economic development to overcome 

poverty. The second one is the need for environmental protection of air, water, 

soil, and biodiversity, upon which we all ultimately depend. And, thirdly the need 

for social justice and cultural diversity to enable local communities to express 

their values in solving these issues stands as the final one (Tumlin, 2012). 

Therefore, in summary, the concept of sustainability refers to environmental 

protection in global scale along with any kinds of social or economic development 

(Figure 1). 
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Figure 1. Three Pillars of Sustainability  

Source: (http://www.pittstate.edu/office/president/initiatives/sustainability/what-

is-sustainability.dot) 

The statement of economic development is mainly about the growth in the 

economy in time and how this kind of an economic development is seen in the 

wealth of countries. Social development consists of concerns about the 

distribution of that wealth between individuals in society named social equity and 

over urban space named spatial equity. The third component of sustainability 

relates to the protection of environment in general. That kind of a protection 

includes sustaining the current stock of environmental resources and leaving this 

stock to other generations which has not been quite exploited. The environment 

part of sustainable development covers both the global and local environment 

within the context of the use of resources and production of pollution, and the 

subjects about biodiversity, sanitation, water quality and waste management 

(Banister, 2005). 

The outlined components of sustainability have to be applied to cities. The goal of 

sustainability in a city can be stated as achieving the decrease in cityôs use of 
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natural resources, reduction of waste production; at the same time, improving the 

livability of the city, thus, it can more easily fit within the capacities of global, 

regional and local ecosystems (Newman & Kenworthy, 1999). The major 

objective of sustainable urban development has to ensure that development has to 

contain the use of carbon resources within the context of sustainability principles. 

In addition, all people in society have to reach that development according to their 

welfare and well-being. When the cities are considered depending on this 

framework, urban transport plays a key role in providing the efficient operation of 

the wealth-creating activities; and in bringing towards social well-being and 

ensuring access to those activities. It should be noted that transport is a major and 

growing consumer of energy; therefore, it has to make a significant amount of 

contribution to the environmental objective of decreasing its use of carbon-based 

energy sources (Banister, 2005). 

2.2. Urban Transport and Sustainability 

Each people in the world travel to shop, work or business; each kind of raw 

material has to be transferred from land to manufacture or usage, and all products 

have to be reached from production place to the market and from staff to the 

consumer. Transport, that is the term that covers those activities, plays a key role 

in the fabric of a modern-day urbanized nation. The way the people live or work 

has varied as a result of advancements in lifestyle and in transport capabilities; 

therefore, what can be stated for the future is that these developments and changes 

will continue to occur (O'Flaherty, 1997a). Thus, the important question is in what 

way this continuous process in transportation will take place and what kind of 

strategies will be needed in order to have both a more socially, economically and 

environmentally sustainable and livable future in urban areas.  

Global warming, greenhouse effect and rising consumption of non-renewable 

resources constitutes the main components of environmental problems and the 

transport sector stands as one of the most significant contributor of it (Low, 2003). 

A policy change has occurred in various locations in the world by adopting 

sustainable and clean transport objectives which take part in many national and 

supranational policy documents. The necessity of adoption of a more sustainable 
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development which has minimized negative impacts on the environment became a 

universally-acknowledged objective (Babalēk-Sutcliffe, 2009). Policy documents 

that have an emphasis on sustainable transport include the Brundtland Report 

published in 1987 (United Nations, 1987), the Earth Summit in Rio de Janeiro in 

1992 (Earth Summit, 1992), and the Kyoto Protocol in 1998 (Kyoto Protocol, 

1998). The OECD Conference on Sustainable Transport in 1996 (OECD, 1996) 

and the Habitat II meeting in Ķstanbul in the same year also made arguments about 

sustainability focusing on urban development and transport. In addition, the 2001 

Habitat document (UNCHS (Habitat), 2001) emphasized the role of urban 

transport on sustainable human settlements development, and this document 

highlighted the significance of the transport sector in achieving overall 

sustainability objectives. Furthermore, the World Bank Urban Transport Strategy 

(World Bank, 2002) helped to highlight a framework for urban transport planning 

which contains the effects of transport on urban development, the environment, 

and poverty reduction, the significance of non-motorized transport, mass rapid 

transportation, public road passenger transport, as well as the methods of demand 

management, traffic management and pricing. EU Transport White Papers 

(European Union, 2001; European Union, 2011) also focused on the necessity to 

constitute a more balanced transport system and the need to move towards green 

urban transport modes (Babalēk-Sutcliffe, 2009). 

In recent years, significant discussions about the physical development of trans-

European transportation systems and their operation were made, and previously 

mentioned legal documents were prepared that focus on present and future 

transportation policies. As understood from the document of White Papers, today, 

the primary principle is sustainability in existing European Union transportation 

policies (European Union, 2001), and to promote economic development, 

competitiveness and efficiency through green, i.e. environmentally-friendly 

transport modes and vehicle technologies (European Union, 2011).  

In the last 30 years, the most preferred transport modes in either passenger or 

freight transport have been the modes that created most of the harmful 

environmental impacts. Since 1970, the most commonly used transport mode in 
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passenger traffic has become the automobile; and most of traffic increase was 

observed firstly in private automobile, and secondly in air passenger transport in 

those years. In addition, road transport, which has also been the most preferred 

mode in freight transport, has become the most crowded transport mode due to 

traffic. Those mentioned transportation types are the most polluting ones, and 

according to a research applied by European Union in 1998, 28% of CO2 gas 

emissions which causes greenhouse effect are derived from the traffic in transport 

sector (European Union, 2001). Transport also represents between 20-25% of 

aggregate energy consumption which means that it stands as a major global 

consumer of energy (World Energy Council, 2007). Considering the contribution 

of transport to the future of sustainable development in cities, it can be easily 

stated that there is an evident need to have the integration of sustainability and 

transport sector to examine the ways of decreasing negative effects particularly on 

nature. 

Sustainable urban transport includes cycling, walking, public transport, renewable 

energy and fuel-efficient vehicle technologies. Ensuring sustainable transportation 

for the communities has positive impacts on the three components of 

sustainability, i.e. environment, society and economy (Schafer, 1998). The 

concept of sustainable transportation can also be described as ñtransportation 

services that reflect the full social and environmental costs of their provision; that 

respect carrying capacity; and that balance the needs for mobility and safety with 

the needs for access, environmental quality, and neighborhood livabilityò (Jordan 

& Thomas, 1997). As another definition, ñsustainable urban transportation system 

limits emissions and waste to within the areaôs ability to absorb; is powered by 

renewable energy sources, recycles its components, and minimizes the use of 

land; provides equitable access for people and their goods and helps achieve a 

healthy and desirable quality of life in each generation; and is financially 

affordable, operates at maximum efficiency, and supports a vibrant economyò 

(Duncan & Hartman, 1996). 

The concept of sustainability refers to the explanation of the necessity for a long 

term perspective in order to achieve the reduction for demand on environmental 
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resources in general; it also explains the need to make essential changes to 

achieve the goals that are socially and economically beneficial (Newman & 

Kenworthy, 2000). Organization for Economic Co-operation and Development 

(OECD) held a conference in 1996 to state the concerns about governments 

regarding transport as a sector which creates significant problems for sustainable 

development. According to that conference, motorized transport has vital and 

commonly accepted environmental and health impacts which are global warming 

and depletion of ozone layer, spread of toxic organic and inorganic substances, 

depletion of oil and other natural resources, and damage to landscape and soil. 

This statement mentioned that there were over 800 million motorized vehicles in 

the world, and this number has been continuing to increase at higher rates than 

human population (OECD, 1996). As a result, in the current sustainability 

discussions particularly about urban transport, the main problem is about what we 

desire to sustain; more accurately, what we desire not to sustain anymore.  

2.3. Unsustainable Growth of Urban Transport: Automobile 

Dependence  

If sustainability is tried to be applied to cities, the forces that shape them have to 

be examined; therefore, in this framework, it will be easy to suggest global and 

local solutions for the current problems (Kostof, 1991). Dominant forces shaping 

the cities can be considered as: 

¶ Economic priorities 

¶ Cultural priorities 

¶ Transportation priorities (Newman & Kenworthy, 1999) 

Firstly, in order to establish any kind of infrastructure ïparticularly for 

transportation- that shapes the city, commitment of economic resources is 

required. Previous experiences reveal that sprawled and car dependent urban form 

in some cities were not embraced, and a more compact, less car oriented urban 

forms started to be supported. This was basically because of an economic priority 

rather than road-based infrastructure one (Newman & Kenworthy, 1999). In the 

nineteenth century and into the twentieth century, Western city had two distinct 
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types of urban structure: the first one was traditional high-density cities, and the 

other one was low density new frontier ones. The reason for this difference was 

the way these two types of cities used their capital. The high density cities did not 

use their capital accumulation for urban infrastructure in contrast with low density 

ones in which higher proportion of wealth is used for suburban infrastructure and 

housing (Frost, 1991). This shows the impact of economies on the development of 

urban structure. Secondly, cultural priorities affect the shape of cities. The history, 

tradition and culture of a city may have influence on urban development; for 

example, United States tends to be forming edge cities away from the inner cities. 

In addition, in the new global cities, there has been a necessity for face-to-face 

interaction; therefore, industries in central inner city areas has been shifted away 

(Newman & Kenworthy, 1999).  

2.3.1. How the Automobile was Inserted to Our L ives and Shaped Urban 

Structure 

The third and accurately the most important element that shapes the urban 

structure is the transportation choice of public and policy makers for the future of 

a city. Urban macro form is determined through planning by considering the 

future potentials, tradition, economic capability and future objectives. At this 

point, transportation tools step in the process as rail systems, road investments, 

cycling opportunities, and walking alternatives. That kinds of tools mainly 

determine the future development of urban development, and depending on these 

tools; according to the classification of Newman and Kenworthy (1999), in their 

book of ñSustainability and Cities: Overcoming Automobile Dependenceò, cities 

can be grouped into three main groups: the walking city, the transit city, and 

finally the automobile city. 

The initial cities were settled in the Middle East between 10000 or 7000 years 

ago, and the urban structures of those cities were developed in time according to 

walking pattern of society. Although central parts of American and Australian 

cities had an urban structure of Walking City, this feature was lost in time. In 

recent years, just some historical urban areas have kept this kind of a structure like 



16 
 

Society Hill in Philadelphia, the North End in Boston and the Rocks in Sydney. 

According to Figure 2, the traditional Walking City includes high density (100-

200 people per hectare); mixed land use, narrow streets which have organic form 

appropriate with existing landscape, and half an hour reaching distance on foot 

between destinations (Newman & Kenworthy, 1999). 

 

Figure 2. Traditional Walking City  

Source: (Newman & Kenworthy, 1999) 

After the 1960s, population and industry made the old Walking Cities begin to 

collapse in Europe and the New World. As a result of this, a new urban form 

developed and the cities which had this kind of form owned the capacity to 

accommodate many more people at lower densities while maintaining the half-

hour average accessibility distance. This condition was fulfilled by new transit 

technologies; for example, the train and tram (initially horse-drawn, then steam, 

then electric) changed the macro form of the cities which were oriented towards 

outward and enabled faster travel for passengers, and finally, the Transit City was 

created as seen on Figure 3 (Newman & Kenworthy, 1999). 
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Figure 3. Transit City  

Source: (Newman & Kenworthy, 1999) 

Trains and trams constitute different kinds of impacts on the development of 

cities. For the Transit City, the trains usually created sub-centers at railway 

stations. These sub-centers were small cities with walking scale pattern. 

Nevertheless, trams created linear urban development on main corridors or streets. 

These two cases formed mixed use and medium density urban areas along tram 

lines and rail station nodes. The overall density of this kind of urban form was 

between 50 and 100 people per hectare. Today, a significant and powerful 

movement in planning named transit-oriented development (TOD) tries to 

reemphasize the importance of an urban development which is based on transit 

passenger travel. When the current European cities are considered, it is seen that 

the pattern of the Transit City that has transit oriented form and tram systems are 

retained in most examples although in recent decades, they have started to sprawl 

around their main corridors becoming increasingly dependent on automobile 

transportation (Newman & Kenworthy, 1999). 

The automobile, supported by bus, has become the transportation mode which 

formed the urban physical structure after the beginning of the years of Second 

World War. By this technology, it was possible for the city to develop in any 

direction. Initially, urban development occurred between train lines, and then the 

cities started to develop fifty kilometers away from the central core for the 
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average half-hour journey.The Automobile City appeared (Figure 4). In Auto 

Cities, as a reaction to the industrial city, urban planners started to separate 

residential and business centers by zoning and they used low density housing 

pattern in those residential areas. Therefore, journey distances were increased, 

reinforced further by decentralization and urban sprawl. In addition, the density of 

the Auto City decreased to approximately ten or twenty people per hectare. The 

recently experienced Auto City concept means the availability of automobile, and 

this made developers provide not more than basic power and water services which 

means that people could make the transportation connections themselves. After 

this kind of a process, the phenomenon of automobile dependence as a 

transportation issue, which appeared not as a choice but a necessity in Auto City, 

has become a significant characteristic of urban life (Newman & Kenworthy, 

1999).  

 

Figure 4. Automobile Dependent City  

Source: (Newman & Kenworthy, 1999) 

According to a study carried out by Newman and Kenworthy (1989), three cities -

New York, San Francisco and Melbourne- were taken as examples in order to 

examine the change in gasoline use and urban density starting from core suburbs 

towards outer suburbs as shown in Table 1. Gasoline use per person increases; on 

the contrary, urban density decreases in three cities when the distance increases 

from core suburbs towards outer suburbs; in other words, from walking oriented 
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urban structure to automobile oriented one (Newman & Kenworthy, 1989). This 

means that behavior of private car use is more common in the places that are far 

away from city center in which the density decreases. Therefore, it can be 

concluded that automobile use has become an inevitable necessity or, more 

accurately an obligation, in the sprawled parts of cities and this causes negative 

infrastructural and environmental costs to the cities. 

Table 1. Variations in Car Use with Urban Density across Cities, 1980  

 
Core Suburbs 

(Walking-oriented) 

Inner and Middle 

Suburbs 

(Transit -oriented) 

Outer Suburbs 

(Automobile-

oriented) 

CITIES  

Gasoline 

use (per 

person) 

Urban 

density 

(persons per 

hectare) 

Gasoline 

use (per 

person) 

Urban 

density 

(persons per 

hectare) 

Gasoline 

use (per 

person) 

Urban 

density 

(persons 

per 

hectare) 

New York 11.9 251 20.1 107 59.6 13 

San 

Francisco 
17.5 128 33.3 57 58.4 8 

Melbourne 13.2 32 20.3 20 26.9 10 

Source: (Newman & Kenworthy, 1989) 

In a car oriented city, people living in suburbs have no other choice that the 

automobile to determine their life style and travel behavior. New suburbs far away 

many kilometers from the city center, experience a kind of isolation from 

traditional urban functions and, depend on the car for every urban need and 

activity. Hence urban and transport problems in car oriented or dependent cities 

are growing rapidly (Newman & Kenworthy, 1999).  

When the effects of car dependence are considered in urban areas in terms of 

sustainability concerns for the future of environment, society and economy, it is 

obvious that an automobile based urban pattern cannot be sustained. The 

following section highlights why car based urban systems are considered 

unsustainable. 



20 
 

2.3.2. Why Car Dependency is Unsustainable? 

In the late 1960s, both public and policy makers tended to reconstruct central 

urban areas in order to create more space for traffic such as roads and parking 

spaces. In the early 1970s, many Western countries realized the negative urban 

and health impacts associated with the excessive use of automobile, and prepared 

regulations to reduce emissions of pollutants per vehicle kilometer for cars and 

other kinds of road vehicles together with considering noise emissions of them 

(Wee, 2007).  

The use of automobiles has significantly increased during the last few decades. 

Between the years of 1970 and 1990, the number of passenger kilometers by 

private car per capita experienced an abrupt rise by 90 percent in Western Europe 

and 13 percent in the United States (Jakobsson, 2004). Road traffic that depends 

on motorized vehicles is a fundamental contributor to particularly environmental 

problems at a global scale. Steady growth of motorized traffic threats the quality 

of life in urban areas, and private car use is an important source of these problems. 

In this instance, reducing negative effects per vehicle through new technologies 

cannot make a significant impact to completely control these problems; instead, 

changes in volumes of car traffic are necessary (OECD, 1996). 

According to Newman and Kenworthy (2000), the problems of car dependence 

can be classified into three headings of sustainability (Table 2). 

Table 2. The Problems of Car Dependence  

ENVIRONMENTAL  ECONOMIC  SOCIAL  

¶ Oil vulnerability 

¶ External costs 

from accidents 

and pollutions 

¶ Loss of street 

life 

¶ Photochemical 

smog 

¶ Congestion costs, 

despite endless 

road building 

¶ Loss of 

community 
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Table 2 (continued) 

¶ Toxic emissions 

such as lead and 

benzene 

¶ High 

infrastructure 

costs in new 

sprawling 

suburbs 

¶ Loss of public 

safety 

¶ High greenhouse 

gas contributions 

¶ Loss of 

productive rural 

land 

¶ Isolation in 

remote suburbs 

¶ Urban sprawl 
¶ Loss of urban 

land  

¶ Access 

problems for car 

for car- less and 

those with 

disabilities 

¶ Greater storm-

water problems 

from extra hard 

surfaces  

¶ Traffic problems 

such as noise and 

severance 

Source: (Newman & Kenworthy, 2000) 

It can be seen in the table that problems of car dependence cover a wide range of 

issues, varying from economic efficiency, environmental responsibility, social 

equity, and human livability. The effects of automobile dependence on the 

efficiency of economy, firstly, start with infrastructure costs. A significant amount 

of costs for new urban infrastructure emerges, because older infrastructure in the 

city is underutilized. In fact it is obvious that, as long as the urban development is 

low density and sprawled rather than transit oriented, monetary sources will still 

be wasted. Then, transportation costs come for the issue of economic efficiency. It 
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is important to mention that the total costs of an automobile-based urban 

transportation system exceed transit system costs by 30% to 40%. Moreover, this 

system could become completely automobile-based with a little focus on public 

transport; therefore, the land use structure has to be on the basis of more 

concentrated and non-motorized movements including public transport. In 

addition, time costs of an automobile based urban transport system also exist as a 

constraint. Urban traffic mostly creates congestion, and cities have been oriented 

their way out towards it. Therefore, people lose most of their time for travelling 

from one destination in a city to another, and it has to be reconsidered that the 

solution for the problem of time loss necessitates land use changes in order to 

reduce the need to travel. The last problem of economic efficiency on the basis of 

automobile dependence is land waste which refers to the use of urban land for car 

parking and new road construction. The loss of available productive land for 

excessive parking and road space is not only the concern of economic constraints, 

but social as well as environmental ones. Secondly, the constraint of social equity 

on automobile dependent cities stands initially together with inequalities in being 

car-less. In any city, a significant part of population cannot drive, because of 

being too young, too poor, too old, or just disabled and being thus disadvantaged. 

Then, the issue of inequalities in location comes. The people living in middle, 

outer and fringe suburbs created in the era of the car are access disadvantaged 

because of lack of transit, which is often the case in car-dependent cities. This 

kind of a disadvantage has two key characteristics: primarily, the policy makers 

focus on transportation rather than land use policy approach which reduce the 

need for car travel; and secondary, they give priority to private cars over public 

transport and non-motorized modes. Furthermore, there are constraints of 

automobile dependence on human livability. Initially, the issue of loss of 

community constitutes one of the significant automobile-related constraints. The 

interactions between neighborhoods and communities are decreased, because 

together with the domination of automobile on urban transport, pedestrian or 

transit system travels -which cause accidental or casual interaction between 

people-lessened. Therefore, it is evident that walking, cycling and public transport 
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play crucial role in considering the quality, and more interaction of human 

oriented aspects of access and transportation. Moreover, loss of urban vitality 

stands as another part of constraints. The vitality and culture of the city is 

decreased when urban spaces are dominated by automobiles instead of people. 

The main problem here is structuring our cities according to car use and an 

emphasis on private rather than public space (Newman & Kenworthy, 1999). 

One of the most important constraints on automobile dependent cities is about 

environmental responsibility. Newman and Kenworthy (1999) mentioned 

environmental effects of automobile dominance in cities as follows: 

¶ Oil vulnerability: The main resource of modern cities and civilization is oil 

which constitutes almost the most concentrated of our energy forms, most 

easily extracted, processed and transported of all our fossil fuels, and the 

people have become highly dependent on it because of urban transport 

needs. Thus, there will be increasing vulnerability to oil shocks in future. 

¶ Greenhouse gases: Attempts for reducing CO2 will orient policy makers to 

turn to transportation for changes, because it is the most rapidly growing 

user of fossil fuels. After the increase in greenhouse gases for many years, 

the waste products of industries, that have vital effects on climate change, 

now have to begin to decrease. Therefore, it will be impossible to achieve 

this goal if we would not change the focus of planning to rebuild Auto 

cities. 

¶ Smog: The cleaning quality of air is fundamental for the health of cities, 

however automobile-based urban structures bring a kind of environment 

that regularly exceed smog limits. Smog pollution can be dealt with a 

combination of incremental approaches like technological developments 

for cars and their engines, and improvements in traffic systems. On the 

other hand, if the efforts are not focused towards reducing annual growth 

in car travel, other approaches cannot be effective by themselves. 

¶ Sprawl impacts: The cities experiencing urban sprawl towards fringe have 

high amount of asphalt or road infrastructure for the movements of 
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automobiles (about eight parking spaces per car in the US, and more roads 

per capita), therefore more stormwater pollution exists.  

¶ Traffic impacts: The noise and visual pollution, loss of community 

perception, road accidents (globally 250 000 deaths per year), and parking 

problems are created with excessive traffic impacts depending on 

automobile dependence. Reduction of these kinds of impacts can be 

possible with only the changes in urban systems, such as provision of less 

car dependent housing and employment regulations, traffic calming tools, 

building up new public transport networks, and giving priority to non-

motorized modes in urban transport such as walking and cycling (Newman 

& Kenworthy, 1999). 

Primarily, local air pollution stands as one of the most significant environmental 

effects of traffic. The emissions coming from road vehicles create significant 

levels of concentrations of pollutants which cause negative health effects, smell 

disturbances, dirt on anything located near to the roads. Climate change is a very 

important issue that is constituted basically as a result of combustion of fossil 

fuels causing CO2 emissions. Another problem is the effects of acidification on 

nature, agriculture and landscape. Then, most importantly, air pollution comes as 

a final result affecting the ozone formation (Wee, 2007).  

Urban transport is also highly related with injuries and deaths as a result of 

accidents and this probably have the most dramatic unfavorable influences on 

both objective and experienced quality of life of survivors, their families and 

friends. Besides, it can be extensively considered that serious accidents have 

irreversible impacts on victims due to drunk or careless driver who fatally injures 

someone else (Gifford, 2007). Motor vehicle accidents constitute 44% of total 

accidental deaths in the United States; in addition, approximately about 45,000 

people have been died every year in the last 30 years for that reason (Best, 2005). 

In Table 3, statistical data can be seen including population, number of people 

with driver license, total motor vehicle accidents, deaths and injuries between 

2002-2011 for Turkey. When the number of people with driving license is 
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considered almost in parallel with the number of motor vehicles in traffic, it can 

be obviously seen from the table that the number of total motor vehicle accidents -

constituted much of them from car involvements- raised almost threefold in 

number between the years of 2002 and 2011. In those accidents, important 

numbers of them involved death or personal injury which increased also in 

parallel with the number of driver in traffic and total accidents. In addition, almost 

each year, an approximate average number of 4300 people were killed, and more 

people also injured. In this case, it is evident that motorized traffic has a direct 

effect on not only human health, but its existence, and if the increase in the use of 

motorized vehicles -especially private cars- continues, the condition will be very 

dramatic as expected. 

Table 3. Number of driver license, persons killed, persons injured, motor 

vehicles and population between 2002-2011 in Turkey  

YEARS 
Population 

(Thousand) 

Number 

of People 

with 

Driving 

License 

Total 

Motor 

Vehicle 

Accidents 

Accidents 

involving 

death and 

personal 

injury  

Number 

of people 

killed  

Number 

of people 

injured  

2002 69 626 14,994,960 439 777 65 748 4 093 116 412 

2003 70 231 15,488,493 455 637 67 031 3 946 118 214 

2004 71 794 16,151,623 537 352 77 008 4 427 136 437 

2005 72 065 16,958,895 620 789 87 273 4 505 154 086 

2006 72 974 17,586,179 728 755 96 128 4 633 169 080 

2007 70 586 18,422,958 825 561 106 994 5 007 189 057 

2008 71 517 19,377,790 950 120 104 212 4 236 184 468 

2009 72 561 20,460,739 1 053 346 111 121 4 324 201 380 

2010 73 723 21,548,381 1 106 201 116 804 4 045 211 496 

2011 74 724 22,798,282 1 228 928 131 845 3 835 238 074 

Source: (Turkish Statistical Institute, 2012) 

Thus, the seriousness of the circumstance has to be stated that on the one hand, a 

car based urban transport system damages particularly the environment, climate, 

and nature; and on the other hand, it affects human health and quality of life in 

general. It is evident that car use has unfavorable results on three phases of 
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sustainability: on economy, society, and especially environmental quality; 

therefore, the answer of the question about what we undoubtedly should not 

sustain anymore for urban transport appears more clearly. In short, a car-based 

urban travel pattern cannot be sustained, and some kinds of sustainable solutions 

have to be considered in policy making. 

2.4. Sustainable Solutions for Car Dependency 

In order to preserve a lifestyle that includes various activities at different places in 

urban areas, travel has to be convenient, fast, and affordable. Many kinds of 

investments in road infrastructure, improvements in automobile technology, and 

increasing affordability to purchase automobiles resulted in a situation where most 

modes of travel cannot compete with private car for urban transport. Actually, 

instrumental motives constitute primary motives for buying and using private 

cars, and in addition to these instrumental reasons, the reasons people prefer to 

use their car even for short distances -despite the suitability of cycling and 

walking- are convenience and the advantage on time pressure (Mackett, 2003). 

Besides, private car use is considered as fast, comfortable, prestigious, flexible, 

facility for free choice of route, and possible to carry heavy cargo (Jakobsson, 

2004). All these contents constitute the causes about why people prefer car use 

instead of public transport or non-motorized modes such as walking and cycling. 

Since the consideration of using the car as an only unique and appropriate urban 

transport mode seem quite reasonable to drivers; in fact, a kind of a dependency is 

formed unconsciously. Therefore, it should be realized that some kinds of 

precautions have to be taken and new sustainable approaches must be adopted 

including much more use of public transport and non-motorized modes against the 

negative aspects of car dependent urban transport systems. In current decades, this 

is evident in the concepts of New Urbanism, Smart growth, and Transit Oriented 

Development (TOD). Besides, most importantly, sustainable solutions to 

automobile dependence can be derived under two headings: primarily, improving 

the alternatives to the automobile, and then implementing restrictions in the use of 

automobile, thus presenting incentives for using alternative modes and 

disincentives for using the automobile. 
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A discussion came into agenda about the approaches to urbanism which has been 

evolving in North America for over a century, named New Urbanism. This 

approach has been considered as an urban reform movement which was highly 

popular in the 1990s (Talen, 2005). Yan and Gerrit (2003) mentioned that a group 

of architects found the Congress for the New Urbanism in 1993 and dedicated this 

meeting to creating buildings, neighborhoods, and regions that provide a high 

quality of life for all residents, while protecting the natural environment (Yan & 

Gerrit, 2003). New Urbanism can be considered as the most significant planning 

movement in this century which mainly focuses on creating a better future for us 

all. It aims to reform the design of the built environment, and to increase quality 

of life by establishing better places to live 

(http://www.newurbanism.org/newurbanism.html). Thus, a brief explanation 

about the principles of New Urbanism can be stated as including high density, 

mixed use neighborhoods; strategically placed open spaces; convenient public 

transit, bicycle paths and pedestrian-friendly streets; and well-designed 

architecture to establish social connection (Yan & Gerrit, 2003). 

According to the Charter of New Urbanism (1996), the main principles of New 

Urbanism movement about transport and mobility in urban areas can be 

summarized as follows: 

¶ Most of the activities have to be located within walking distance which 

allows independence for the people who cannot drive, particularly the 

elderly and the young. 

¶ Transportation alternatives should constitute a framework that allow the 

support of a physical organization including maximization of access 

together with transit, pedestrian, and bicycle systems. Therefore, mobility 

through region increases and automobile dependence is reduced. 

¶ Neighborhoods have to be compact and mixed use, and pedestrian 

friendly. In addition, some corridors between neighborhoods and districts 

form connections through boulevards, rail lines, rivers and parkways. 
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¶  Appropriately planned and coordinated transit corridors can make 

metropolitan structure organized and urban centers revitalized. However, 

highway corridors should not displace investment from existing centers. 

¶ Convenient building densities and land uses have to be within walking 

distance of transit stops which constitutes public transit to become an 

effective alternative to automobile. 

¶ The automobile must be applied in the development of contemporary 

metropolis; however it should not lose the respect to the pedestrian and the 

form of public space. 

¶ Streets and squares should create environments which seem safe, 

comfortable, and interesting to the pedestrian. If they are well-designed, 

they encourage people to walk, and enable neighbors to communicate and 

protect their communities (Congress for the New Urbanism, 1996). 

In addition to the contribution of New Urbanism movement for the sustainability 

of urban transport, another concept stands as Smart Growth which aims to 

organize the urban growth in a sustainable manner. 

Smart Growth concept exists under the umbrella term of sustainability, and 

together with local, regional, state and federal plans, it aims to achieve compact, 

non-sprawl, transit corridor or new town development patterns. It also necessitates 

sufficient public facilities in the areas that urban development occurs (Freilich & 

Popowitz, 2010). The policies of Smart Growth aim to achieve the goal of 

reducing per capita impervious land which is covered by any kind of urban land 

use such as buildings, roads or parking facilities, minimizing vehicle ownership 

together with vehicle travel, and increasing the use of alternative urban transport 

modes compared with sprawled, automobile-dependent, and more dispersed urban 

macroform. In short, Smart Growth can be considered as an alternative to 

dispersed, automobile dependent development in outer parts of urban areas that 

are usually referred to as urban sprawl (Li tman, 2012). 

According to the report prepared by International Economic Development 

Council in Washington (2006), the principles of Smart Growth can be listed as: 
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¶ Mix land uses 

¶ Use land efficiently 

¶ Create a range of safe, convenient, and affordable housing opportunities 

and choices 

¶ Create walkable neighborhoods 

¶ Foster distinctive, attractive communities with a strong sense of place 

¶ Preserve natural lands, farmland, and critical environmental areas 

¶ Strengthen and direct development toward existing communities 

¶ Provide a variety of transportation choices 

¶ Make development decisions predictable fair, and cost-effective 

¶ Encourage community and stakeholder collaboration in development 

decisions (International Economic Development Council, 2006) 

When it is thought from the perspective of urban transport, Smart Growth 

provides walkable communities, different transportation alternatives, contributes 

access to many different origins and destinations, includes a quality pedestrian 

environment, and useful public transport services. Within the context of a Smart 

Growth transportation system, six items are included: 

¶ Multiple routes between points 

¶ Short building blocks and frequent chances to cross streets on foot 

¶ Direct and safe travel routes provided by sidewalks and bicycle facilities 

¶ Different kinds of street types providing access and mobility 

¶ Access management which means that, for instance, there should be a link 

between highways and towns; however, they should not bypass these 

towns 

¶ Dense and frequent public transport service (Ang-Olson, Ecola, & Santore, 

2003) 

As easily seen in all these principles, the common conclusion can be drawn that 

automobile use should not be supported, and its alternatives have to be improved 

in order to achieve the future sustainability of our cities. In this case, urban public 
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transport constitutes a significant choice for urban travel supported by the concept 

of Transit Oriented Development (TOD). 

The problems in urban transport contains traffic congestion, accidents, inequitable 

access to transport and services, changing prices, unreliable public transport, noise 

and air pollution created by emissions from automobiles  and their negative 

impacts on human health, decreasing use of walking and cycling, and dominance 

of car use in urban traffic for even short distances. The Transit Oriented 

Development concept contains moderate and high density housing near to the 

important retail, services, and public uses that focus on mixed-use urban 

development on strategic points along the rail system. The main emphasis of TOD 

is directed to a pedestrian oriented environment and strengthening the use of 

public transport, and this kind of integration between land use and transit results 

in an urban development pattern which increases the use of public transport 

systems, and provides reduction in urban sprawl, traffic congestion and air 

pollution. In addition, pedestrian friendly mixed use development structure 

connected to transit enables urban growth minimizing environmental and social 

costs (Calthorpe Associates, 1992). 

Calthorpe (1993) presented the urban design principles associated with Transit 

Oriented Development in his book as: 

¶ A compact and transit supportive development urban growth on regional 

level, 

¶ Location of housing, jobs, commercial activities, parks and civic uses 

within walking distance of transit stops, 

¶ Formation of street networks that are pedestrian friendly and directly 

connected to local destinations, 

¶ Provision of a mix of housing types, densities, and costs, 

¶ Protection of environmental quality and high quality open spaces, 

¶ Making public spaces the focus of building orientation and neighborhood 

activity 
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¶ Encouragement of infill and redevelopment along transit corridors in the 

existing neighborhoods (Calthrope, 1993) 

As expected, a variety of solutions to the problem of automobile dependence can 

be mentioned as restrictions for using cars, and improving public transport 

services and biking and walking conditions. This requires a careful management 

of the urban transport system. In the 1980s, concepts of congestion management 

and travel demand management were tried to be discussed referring to problems 

in cities, inter-city corridors, and activity centers that produce urban traffic 

(O'Flaherty, 1997b). These management measures can help to accomplish one or 

more of the following targets: 

¶ Reduce the need to make a trip 

¶ Reduce the length of a trip 

¶ Promote non-motorized transport 

¶ Promote public transport 

¶ Promote car pooling 

¶ Shift peak hour travel 

¶ Shift travel from congested locations 

¶ Reduce traffic delays (OECD, 1994) 

There is a necessity to improve the alternatives to the automobile and at the same 

time better manage the extensive usage of automobiles in urban areas. Today 

contemporary transport policies for a more sustainable urban transport system can 

be categorized under two headings: restrictions on automobile use and improving 

the alternatives to automobile.  

2.4.1. Restrictions on Automobile Use  

At the beginning of the 20
th
 Century, automobile was only available for the 

accessibility of a small minority group of people, but today, even in countries like 

Turkey, it has become widespread for the middle class income group of societies. 

The reason of this rapid advancement is that when automobile is compared to 

public transport, which has relatively lower speed, longer journey durations, and 
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sometimes problems of reliability and punctuality, it seems superior and more 

convenient. Automobile enables people to reach from one place to another 

without waiting, with comfortable sitting, privacy and door to door transportation 

(Elker, 1979). However, automobile is a commonly used urban transport vehicle 

in the city today, and despite its advantages, it should not be ignored that 

automobile is an urban transport mode which has the most negative effects on 

public transit among all urban transport modes (Elker, 2012). Besides the negative 

effects on public transit, it has also environmental, economical, and social 

drawbacks; therefore, first and foremost, the use of automobile should be 

restricted and decreased as much as possible. The possible policies to achieve this 

target can be listed as follows. 

¶ Vehicle ownership taxes: These taxes on car purchase can be considered 

as the most obvious direct charge on private car. Increasing the proportion 

of fixed car use costs may have effect on decreasing car use or ownership 

(May, 1997). The aim of this kind of taxes is to make people feel that they 

cannot afford to buy a car; however, high income people will always 

continue to buy a new car, and high income people are not be affected 

from this increase. The real impact could be on middle class of society, 

therefore the efficiency of this policy about decreasing car use and 

ownership stands as a debatable issue.  

¶ Fuel taxes: These taxes can contribute to the efforts for decreasing car 

use, particularly in longer term, people start to choose more fuel efficient 

vehicles in order to deal with these taxes. Therefore, this provides the 

condition for fuel savings and also, efficiency for environmental 

sustainability strategies. On the other hand, it would not have too much 

impact on congestion or traffic safety. As in vehicle ownership taxes, fuel 

taxes affects mainly the accessibility of low income people who could not 

afford the increase in these taxes (May, 1997).  

¶ Parking measures: Time, fee, travel time and cost are all important for 

parking; therefore, it is possible to affect the demand for car use positively 

or negatively by facilitating or bringing additional burden to the parking 
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action at arrival points. Freezing or decreasing the supply of parking space 

particularly in city centers is an effective precaution that makes car use for 

travelling city centers less attractive. In addition, another policy for 

decreasing automobile travel to city center is charging more in CBD for 

parking compared to peripheral locations (Elker, 2012; Kēlēn­aslan, 2012).  

¶ Congestion charging: That kind of charging could decrease car use in the 

charged area, and contributes the decrease in environmental impacts and 

accidents. Several types of congestion charging methods exist, and the 

most significant one stands as charging to cross screenlines or cordons, 

using paper licenses, toll gates, or totally automated electronic charging. 

Other types were applied as charging in a defined area according to how 

much time is taken, travel distance, and time spent in congestion (as in 

Cambridge). With this type of charging, urban traffic diverts to boundary 

routes and other modes of transport ïparticularly buses- are used much 

more. As a result, congestion charging can achieve significant efficiency, 

environmental and safety advantages together with increasing 

accessibility. However, there is also a risk of being congested for 

alternative modes, and this problem can be solved together with careful 

design (May, 1997). 

¶ Traffic calming measures: This method mainly aims to reduce the speeds 

of motor vehicles in built up areas including the promotion of pedestrian, 

public and bicycle transport. The main objectives of traffic calming can be 

listed as: 

ü Decreasing the higher speeds of vehicles in urban traffic 

ü Making regulations on road conditions encouraging people to drive 

calmly and more carefully 

ü Displacement extra car and commercial vehicle traffic from the roads 

and streets which are calmed 

ü Advancements on amenity and improvements for the environment 

ü Decreasing accidents in traffic and severity (O'Flaherty, 1997c). 

Newman and Kenworthy (1999) also added these objectives as: 
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ü Decreasing local air and noise pollution and vehicle fuel 

consumption 

ü Advancement of urban street environment for non-car users 

ü Reducing the dominance of private cars on roads by providing 

more living spaces instead of roads (Newman & Kenworthy, 1999) 

Methods of traffic calming consist of many kinds of techniques as 

exemplified below: 

ü street planting on the road and greening the environment  

ü extensions on sidewalks and supply of cycle ways on the roads 

ü narrowing driving lanes 

ü establishment of light rail occupying almost half of the existing 

road space 

ü provision of angle parking allowing the separation of widened 

pedestrian facility and cycle ways from traffic 

ü using Woonerf style service and access roads 

ü pedestrianization of streets and squares 

ü decreasing the width of roads at the pedestrian crossing points by 

using changes in street surface 

ü speed bumps or plateaus in order to limit the speed of vehicles 

especially near pedestrian crossing points (Newman & Kenworthy, 

1999). 

¶ Car-pooling: This concept is about putting single car drivers into fewer 

vehicles, therefore it is expected that travel distance of vehicles, traffic 

congestion, and air pollution can be reduced. Car-pooling can be applied 

in an informal manner which is organized by a group of people sharing the 

driving and decrease the cost of driving alone. the efficiency of car-

pooling increases when distance of trips are long, and the participants who 

are compatible, have jobs in the same area, and have full -time jobs with 

same travel time table each day (O'Flaherty, 1997b).  

¶ Charging for road use: More radical mechanisms are considered in many 

countries in order to deal with the use of private car on congested roads. 
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Road pricing is one of the more commonly used measures which consists 

of employing the ñuser paysò  principle on a congested road to create 

thoughts on drivers' mind about whether or not to use the controlled roads 

(O'Flaherty, 1997b) 

All these measures constitute precautions for decreasing automobile use because 

of sustainability concerns that were previously stated. Besides, when the excessive 

use of car is transformed to car dependency, the restrictions to decrease the use of 

it cannot be efficient and adequate enough; therefore, some other solution is 

needed which stands as improving the alternatives to the car. These alternatives 

modes can be stated as public transport, walking, and finally cycling. 

2.4.2. Improving Public Transport, Walking, and Cycling  

Particularly, after the oil crisis in the early 1970s, the interest on public transport 

for daily urban access has significantly increased, and people started to prefer 

public transport more instead of their car. Many new generation metro systems, 

Light Rail Systems (LRT), buses, and trams have been built in the world in order 

to meet the demand for mobility and to do this in a less energy-intensive way. In 

addition, due to especially sustainability concerns, walking appeared as another 

alternative for particularly short distances, and for that purpose, pedestrianization 

projects in city centers were implemented and new areas that only pedestrian 

access and use are enabled were established to support walking. In addition to 

public transport and walking, cycling started to receive attention since experience 

in some Northern European cities showed that it could be used as an effective 

urban transport mode. Until a few decades ago, it has been mostly considered as a 

soft policy by the authorities, meaning that cycling was seen as a leisure or sport 

activity, and investments to improve cycling infrastructure to make it easier for 

people to move by using their bicycles for the aim of creating an alternative urban 

transport mode have not been considered as effective transport investment 

options. However, today there is a better understanding of the potentials of 

cycling as an urban transport mode. In the following sections, alternatives to the 
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automobile are presented, and hence information is given on public transport, 

walking and finally cycling. 

2.4.2.1. Public Transport 

The most efficient passenger transport mode for long distances and at the 

corridors that travel demand is high in urban transport is public transport. In cases 

of short travel distances pedestrian travel and transport through cycling can also 

be efficient alternatives (Sutcliffe-Babalēk, 2012). It can be seen that public 

transport systems provide significant advantages for passenger travel when 

compared to car use. At most five people can be carried by car; on the other hand, 

the passenger capacity of a bus changes between the ranges of 40 or 120 which 

means that 8 or 24 times more people can be carried by public transport. 

Automobile and public transport is also differentiated in terms of the necessity of 

road use. For example, a 12 lane road is needed for 40,000 people to cross over a 

bridge; on the other hand, only 4 lanes for bus, and two lanes for a light rail 

system is needed (Illich, 1992). In addition, another advantage of public transport 

systems compared to the car is the efficiency for energy consumption, that is, per 

passenger transported per kilometer automobile consumes five times more energy 

compared to bus and metro, and automobile creates 125 times more air pollution 

compared to bus. For these reasons, improving public transport plays a key role 

within the framework of sustainable development strategies. Consequently, 

sustainable urban development objective necessitates a high quality and sufficient 

capacity public transport system (Sutcliffe-Babalēk, 2012). 

2.4.2.2. Walking 

Another sustainable mode for urban accessibility is walking. Pedestrian oriented 

regulations -especially in city centers- can make people use their car less for 

transportation and, also it contributes to decreasing unsustainable impacts of 

automobile on the streets or open public spaces.  

According to Tumlin (2012), pedestrian planning principles include several 

critical issues including that most of the needs of daily life should be available 

within walking distance; buildings should be in relation with sidewalks rather than 
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parking lots; road traffic has to be calmed; lighting should be arranged for the 

benefit of pedestrians; people should feel safe. Even if all these principles are 

applied in the design of a walkable environment; at first glance, walking may not 

seem as an alternative transport mode compared to car or public transport; 

however, if urban planning and design of an area includes efficient regulation 

principles that focuses on facilitating pedestrian movements particularly in short 

distances, it can seriously affect the appearance of car in the areas in which the car 

existence is not desired -particularly in city centers- due to wishes for the efficient 

pedestrian use of urban space and for a less polluted, more equal urban social 

environment.  

2.4.2.3. Cycling 

Finally, and the most importantly for this study, cycling stands as a transport 

alternative which can contribute significantly to sustainability of our urban 

transport future. Using bicycle as a transport mode has been common travel 

choice for many years in the globe: there are a number of cities where people ride 

their bicycle from their home to school, or to work, or to a leisure activity, or to 

the opposite direction, and now this can be considered as a permanent culture, in 

other words, ócycling cultureô.  

Learning from the experience of such cities with a cycling culture, many other 

cities in the world started to invest in cycling infrastructure by developing 

bikeways, bike lanes, and building bike parks. In order to further encourage the 

usage of this mode, which is one of the most sustainable modes of travel since it 

requires no energy and emits no pollution, many cities in the world also started to 

launch bike-share systems.  

2.5. Planning and Implementation of Bicycle as a Sustainable 

Transport Mode 

Cycling is commonly accepted as a clean and sustainable urban transport mode. 

The potential of cycling is in its being an alternative to automobile use for short 

distance travel in cities (European Conference of Ministers of Transport, 2004). 

Bicycle can be a leisure time or sport activity, or it can also serve to an aim of 
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movement from one point to another. According to Grava (2003), cycling can be 

used in several ways and the most common ones are listed as: 

¶ Childrenôs toy 

¶ Recreational device 

¶ Competitive sport 

¶ Urban transport 

¶ Service vehicles  

Cycling, which means using a bike in order to move from one point to another, is 

considered in this study for its use as an effective urban transport mode. When the 

production of bicycles started, it was accepted as a tool for sport and leisure time 

activity in the open air. Today, rather than just being a recreational tool, cycling is 

considered as a contemporary urban transport mode for daily access to education, 

health, or shopping. Although bicycle has been used for centuries, the spread of it 

in urban areas is dated to the mid of 20
th
 Century. In the post war period with 

limited economic conditions, the number of users of bicycle increased in Northern 

and Central European cities. Today, Denmark, Netherlands, and Germany are the 

countries in which cycling habit seems highest; and besides, in China, India, 

Indonesia, Bangladesh, Japan, USA, and Canada cycling has become widespread 

in recent decades. In addition, in some cities of Turkey, there have also been 

regulations which encourage the usage of cycling as an urban transport mode in 

recent years (Kēlēn­aslan, 2012).  

In the following section, firstly, cycling is introduced as a transport alternative 

together with its infrastructural implementations in urban areas through planning. 

Then, after an effective infrastructure and conscious is produced, the systems of 

bike-sharing can be an important urban transport policy to increase bike use in 

cities, and this important point of the rise of bike-sharing is introduced within the 

study. Finally, examples from the experiences of foreign cities in different 

countries about effective and successful use of bike-sharing are stated. As a result, 

lessons learned from these different cases are highlighted with a view to formulate 
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an assessment framework together with some evaluation criteria, which can then 

be applied to analyze the experience in Turkish cities. 

2.5.1. The Rise of Cycling, Its Benefits, and Planning-Infrastructural 

Measures 

In the 1950s and the 1960s, in most western European countries, growing 

motorized transport levels, sprawled urban development, and policies of 

administrations heavily focused on car use in urban areas; as a result, cycling 

experienced a sudden decline (Pucher & Buehler, 2012b). In that period, many 

European cities oriented their government policies towards expanding roadway 

and provision of car parking, and they left the needs of cyclists remained ignored 

(Hass-Klau, 1993). The rise in the usage of car created environmental pollution, 

traffic congestion, injuries and fatalities. Therefore, governments chose to restrict 

car use and apply some deterrent measures against car while providing public 

transportation, walking, and cycling (Pucher & Buehler, 2012b). 

Many countries in different parts of the world have officially adopted the 

significance of cycling as an urban transport mode in relation with increasing 

safety (European Conference of Ministers of Transport, 2004). During the recent 

years, governments have been considering some kinds of urban policies in order 

to realize the potential of cycling for the aim of developing the sustainability of 

transport networks. In many cities of Europe, North America, and Australasia, the 

programs and facilities about cycling have been extremely developed and 

expanded. In recent two decades, in countries such as Australia and United States 

that can be named as car oriented ones, the usage of cycling spread significantly 

with some cities experiencing a really cycling boom. Northern European countries 

-particularly Netherlands and Denmark- have a historical cycling culture and they 

also have significantly advanced their existing cycling infrastructure and high 

levels of usage of cycling. In addition, in some countries such as France and 

Spain, cycling usage did not used to be popular as an urban transport mode, 

however they have also increased their cycling in their major cities. (Pucher & 

Buehler, 2012c).  
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For example, in Berlin, between 1975 and 2008, the number of daily bike trips 

increased by 300% (City of Berlin, 2010). According to national data, a 

significant increase in cycling has been experienced since the policy shift from 

motorized transport to cycling in 1970s. 1.3 km to 1.6 km in Denmark, from 0.6 to 

1.0 in Germany, and from 1.7 to 2.5 in Netherlands (European Commission, 

2005-2007; US. Department of Transportation, 2010). Consequently, it can be 

said that cycling has gained much importance in recent decades, and it has a 

significant modal share in total number of trips in different countries from 

different parts of the worlds as seen in Table 4. 

Table 4. Cycling per person and per day (kilometers) and modal share 

(number of trips)  

Country  
Cycling per person and 

day in kilometers (2000) 

Modal share as a 

percentage of number 

of trips 

Netherlands 2.3 27 

Denmark 2.6 18 

Sweden 0.7 12.6 

Germany 0.8 10 

Belgium 0.9 10 

Finland 0.7 7.4 

Ireland 0.5 5.6 

Austria  0.4 5 

Italy  0.4 4 

France 0.2 3 

UK 0.2 2 

Luxembourg 0.1 1.5 

Greece 0.2 1 

Portugal 0.1 1 
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Table 4 (continued) 

Spain 0.1 0.7 

Norway  6 

Switzerland  9 

USA  0.7 

Japan  14 

Source: (European Commission, 2002; European Commission, 2000) 

Bicycle use as an urban transport mode is highly related with travel distances in 

the city. Grava (2003), states that the most appropriate distance which bike users 

find easy to travel is 8 k m; therefore, small and medium size cities where travel 

distances are less than 8 km, and urban fabric dense, bicycle is a convenient urban 

transport mode. Yet, many kinds of factors exist for daily bicycle travel within the 

city such as personal choices or individual health condition. According to 

Kēlēn­aslan (2012), these factors can be differentiated. He mentions that besides 

the size of the city; climate conditions, topographical features, distribution of 

urban land use, and focus points can be encouraging or disincentive for bicycle 

use. Places with temperate climate, flat or smooth hills make bike use more 

convenient and a preferred mode. 

Bicycle use in urban areas for the aim of individual transportation seems 

inevitable for some countries due to having bike culture for their daily urban 

travel pattern. In other countries, usage of bike is encouraged as a way to combat 

the negative consequences of car-based transport systems. 

Greenhouse gas emissions are produced because of one of the main sources of 

urban transportation and it contributes significantly to climate change. On the 

other hand, cycling stands as a zero-emission mode of transport which constitutes 

a potential for lower emissions in the passenger transport sector (Garrad, Rissel, & 

Bauman, 2012). Bike use does not constitute any environmental or noise 

pollution, therefore cycling has become internationally popular as an 

environmentally friendly urban transport mode. Usage of cycling in urban areas 

instead of using cars could serve the decreasing consumption of energy and 
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congestion in urban areas, and the rise of cycling could be an encouraging 

alternative for decreasing greenhouse gases and other emissions (European 

Conference of Ministers of Transport, 2004). In addition, when bike use is 

compared to other modes of transport such as bus, air, and train in terms of 

damaging the environment, it can be realized that cycling seems the most 

appropriate mode as seen in Table 5. In terms of space consumption, energy 

consumption, releasing harmful gases, and risk of accidents, cycling seems less 

harmful to the environment, and the safest one compared to car, buses, air travel, 

and railway transportation. 

Table 5. Comparison of Environmental Impact of Transport Modes 

Base=100 Private Car  

 Car Bus Bicycle Air  Train  

Space consumption 100 10 8 1 6 

Primary energy consumption 100 30 0 405 34 

CO2 100 29 0 420 30 

Nitrogen oxides 100 9 0 290 4 

Hydrocarbons 100 8 0 140 2 

CO 100 2 0 93 1 

Total atmospheric pollution 100 9 0 250 3 

Risk of accidents 100 9 2 12 3 

Source: (European Conference of Ministers of Transport, 2004) 

Bicycles can also provide an opportunity to have the most direct door-to-door 

service when it is compared to motorized urban transport modes, and it is also a 

compact machine which does not occupy urban space except for its own size. 

Cycling also consumes low energy, and unlike motorized modes, it does not 

produce any air or noise pollution (Grava, 2003). In addition, if bike use becomes 

a daily transport mode, it gives the opportunity to have regular exercise, bringing 

significant health benefits (European Conference of Ministers of Transport, 2004). 

Urban environments supporting bicycle use and walking, and discouraging car 

dependence can also achieve social interactions, community attachment, amenity, 
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and livability (Todd & Doherty, 2009). Besides, cycling contributes to social 

inclusion. Each people in a society cannot have a chance to own or have access to 

a motor vehicle, and cycling gives chance for an affordable and convenient type 

of personal movement in urban environment (Garrad, Rissel, & Bauman, 2012). 

While the benefits of cycling for daily urban travels are clear, realization of these 

benefits is possible if the necessary bicycle planning and its infrastructural 

measures are carried out in order to make the urban environment convenient for 

cyclists. Otherwise, bicycle using may make daily urban transportation life 

difficult and unsafe for cyclists instead of playing a role as a facilitator for daily 

movements. 

In order to use bicycle for urban transportation, cyclists need sufficient route 

infrastructure. European and American urban policies heavily focused on dealing 

with this challenge. In some European countries like Germany, Sweden, 

Denmark, and Netherlands, the users of bicycles are needed to be separated from 

fast and heavy traffic which depends on the significant principle of road safety. 

This kind of a policy should bring a systematic traffic calming together on streets 

with different densities, and a spread network of bicycle lanes (Furth, 2012).  

Bicycle lanes define the entire infrastructure necessary for bike use. In the cities 

that bicycle is accepted as one of the main urban transport mode, its plans are 

properly prepared, and bicycle lanes constitute an exact network in the city. In 

addition, the design of physical components in urban space encourages bike use. 

Bicycle lane network can be designed not only for urban scale, but also for 

regional scale (Kēlēn­aslan, 2012).  

When a bicycle network is designed for an urban area, many choices exist for how 

the system can be structured. However, there are some kinds of features that are 

considered as prerequisites for the construction of a bike network: 

¶ The smoothness of pavement surface has to be as much as possible, and it 

should not become slippery in rainy conditions, and loose materials should 

not be used. 
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¶ The cycling network should provide safe and secure environment; the 

design of the system should eliminate crashes between bicycles and 

bicycles and other vehicles, and criminal actions and vandalism should be 

minimized. 

¶ Movement of cyclists has to be continuous with few stops on bike lane in 

order to preserve the fluidity of motion and energy use necessary for the 

movement. 

¶  Cyclists can observe their environment together with taking the advantage 

of visual quality and amenities for their comfort and rest (Grava, 2003). 

In urban areas, three different types of bike lanes exist in general. These are mixed 

use roads: the right of way is given to cyclists, motorized vehicles, and 

pedestrians together; roads with bicycle lane: roads which contain assigned lanes 

to cyclists at roads and streets; and finally, separate cycling paths: the right of way 

is completely assigned to cyclists, the intersections with motorized vehicles and 

pedestrians are minimized (Kēlēn­aslan, 2012). In order to make cyclists 

comfortable and safe, these different types of bike lanes also have distinctive 

traffic volumes and maximum vehicle speeds as seen in Table 6. 

Table 6. Standards Applied in the Cities that Cycling is Intensively Exist  

Mixed use roads -Average daily traffic < 2000 vehicle 

-Vehicle speed < 50 km/h 

Designated lanes on-street -Average daily traffic = 2000-8000 vehicle 

-Vehicle speed = 50-58 km/h 

Roads with protected lanes -Average daily traffic = 8000-14000 vehicle 

-Vehicle speed = 58-75 km/h 

Separate cycling paths -Average daily traffic > 14000 vehicle 

-Vehicle speed > 75 km/h 

Source: (Grava, 2003) 

¶ Mixed use roads: Bicycle has a right of way and is considered as a vehicle 

existing in urban traffic. Average number of vehicles on these roads can be 
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2000 at most, and other vehicles can have the maximum speed of 50 km/h. 

On these roads, there is no need to make special arrangements for bicycles.  

¶ Roads with bicycle lane: Bicycle lanes on the roads are classified into two 

groups. In the first one, bike lane is totally segregated from road traffic 

and has its own pedestrian sidewalk regulation (Figure 5). In the second 

one, two main types can be seen as striped bike lanes, and barrier bike 

lanes (Figure 6). As the first group, if there is enough width on the 

sidewalk, bike lane can be located in this space. The important point here 

is leaving buffer spaces or lanes between pedestrian-bicycle, motorized 

vehicle-bicycle. 2.4 meters width is enough for cyclists and in the streets 

having low traffic volume this width can be decreased to 1 meter 

(Kēlēn­aslan, 2012). In the second group, striped bike lane is constituted by 

drawing a line on the floor, and a lane is formed which is segregated from 

traffic and assigned only to the use of bicycle together with signs showing 

bicycle symbols on this lane as seen in Figure 7 (Grava, 2003).  

 

Figure 5. Segregated Bike Lane from Road Traffic near to sidewalk in Paris 

Source: (http://grid.platformpublicaffairs.com/safelakefront/?q=node/13) 

http://grid.platformpublicaffairs.com/safelakefront/?q=node/13
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Figure 6. One Direction Bicycle Lane in Urban Traffic  

Source: (Grava, 2003) 

 

 

Figure 7. Striped Bike Lane in Memphis  

Source: (http://streetsblog.net/2013/05/23/memphis-to-add-15-miles-of-protected-

bike-lanes/) 

http://streetsblog.net/2013/05/23/
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On the other hand, barrier bike lane is constituted by using a physical 

barrier in order to avoid motorized vehicles enter the lane (Figure 8). 

When special lanes are assigned for bicycles, regulations on junctions 

have to be made. For example, since bike lanes are on the right side of the 

road, cyclists who prefer left turn may have problems with opposite 

direction of traffic and vehicles preferring right turn. 

¶ Separate cycling paths: These kind of cycling routes are designed mostly 

in recreational areas and for the aim of using bike as a leisure time 

activity. Bike lane is structured totally independent from existing road 

infrastructure; in addition, this type can be used in new development areas, 

but not in high density urban areas (Kēlēn­aslan, 2012). 

 

Figure 8. Barrier Bike Lane in New York  

Source:(http://www.raisethehammer.org/article/1901/repaint_king_street_with_pr

otected_bike_lanes) 

Bicycle parking is another infrastructural measure of cycling. There should be 

enough parking points for bike users in the city particularly in railway or bus 

stations, city centers, shopping areas, or workplaces. It is especially important to 

http://www.raisethehammer.org/article/1901/repaint_king_street_with_protected_bike_lanes
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have parking spaces for bicycles at public transport destinations to encourage 

people to use both public transport and bike (Figure 9). Besides, common parking 

lots can also be used for bicycles similar to those for automobiles so that more 

secure and protected bicycle parks can be provided (Figure 10). 

 

Figure 9. Example of Bicycle Parking in New York 

Source:(http://commons.wikimedia.org/wiki/File:Union_Sq_bike_parking_jeh.JP

G) 

 

 

Figure 10. Multistorey Common Bicycle Parking Lot in Amsterdam  

Source: (http://commons.wikimedia.org/wiki/File:Bicycle_parking_lot.jpg) 

http://commons.wikimedia.org/wiki/File:Union_Sq_bike_parking_jeh.JPG
http://commons.wikimedia.org/wiki/File:Union_Sq_bike_parking_jeh.JPG
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When the planning side of a bicycle lane is considered, according to Grava 

(2003), all these physical infrastructure regulations in a city have to follow a 

preparation program that includes, firstly, arrangement of intensive education 

programs for public, motorized vehicle drivers, and cyclists. These programs 

mainly aim to convince people including residents of the area, workers, and 

administrators about the benefits of bike use. Secondly, bike users should be 

ensured to obey traffic rules in order to provide safety for themselves and 

pedestrians. To achieve this, it is important to prepare legal regulations to make 

cyclists subjected to traffic fines if they violate traffic rules. Thirdly, it is 

important to make physical rehabilitations on the points that high density of 

motorized vehicle and bicycle traffic exist. Some of these are putting a phase on 

traffic lights for cyclists, rehabilitation of sight and lighting, and providing secure 

transition in tunnels, bridges, and underpasses. Another component of preparation 

programs is locating signing boards, painting road signs, and arrangement of rest 

areas. It is necessary to make physical regulations on roads, to create bicycle 

parking and storage opportunities. Finally, because of lack of convenient and 

adequate facilities and infrastructure, which is caused by lack of necessary 

demand for cycling, bicycle use cannot become widespread. Therefore, the 

demand for bike use has to be formed at first. 

Integration of bicycle with public transport is another significant issue to increase 

the use of cycling in a broader network. The catchment area of rail stations and 

bus stops increases when bike use is combined with public transport (Figure 10). 

Giving cyclists the possibility to carry their bicycles together with public transport 

services enables them to make daily urban travel longer than it would be possible 

with a bike alone. This kind of integration with public transport can also constitute 

alternatives when cyclists deal with topography and unwanted gaps on the route, 

bad climate conditions, and possible mechanical failures of bikes (Pucher & 

Buehler, 2012a). 
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Figure 11. Bicycle Carrying Opportunity for Metro Transit in Minneapolis  

Source: (http://minnesota.cbslocal.com/2011/08/05/cycling-in-the-cities-youve-

come-a-long-way-baby/) 

In addition to all these infrastructural improvement and investments, there is a 

recent program that is adopted by many cities in the world with a view to extend 

bicycle use in urban areas: bike-sharing systems. In the literature, this program is 

referred to with different names such as óbike sharingô, ócity bikeô, ópublic use 

bicycle systemsô, óbicycle transitô, ósmart bikesô and ópublic bikeô. Within this 

study, the system will be referred to as óbike-sharingô. 

2.6. An Innovative Program to Improve Cycling: Bike-Sharing 

Systems 

Strategies for more sustainable transportation that include new vehicle 

technologies, clean fuels, transportation demand management, improvement of 

public transport, walking and cycling, were implemented worldwide by many 

policy makers due to concerns about climate change, unstable fuel prices, and 

energy security (Shaheen & Lipman, Reducing Greenhouse Gas Emissions and 

Fuel Consumption: Sustainable Approaches for Surface Transportation, 2007). 

Bike-sharing systems, which are simple bike loan programs for daily urban travel 

on different locations of the city, can also contribute to the effort of policy makers 

for the solution of these concerns.  

http://minnesota.cbslocal.com/2011/08/05/cycling-in-the-cities-youve-come-a-long-way-baby/
http://minnesota.cbslocal.com/2011/08/05/cycling-in-the-cities-youve-come-a-long-way-baby/
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The essence of bike-sharing is simple. Within the system, people use bicycles on 

an as-needed basis for the aim of short term bicycle access. Bike-sharing ensures a 

sustainable and environmentally friendly mode of public transportation, and this 

flexible short term bicycle usage program intends daily mobility for its users. 

People access to public use bicycles at the bike stations with a self -service 

reservation, pickup, and drop-off. These programs contain multiple bike station 

locations in order to let cyclists pickup and return bicycles to different stations 

located at different parts of the city. The main costs of the system are bicycle 

purchase, maintenance costs, storage and parking facilities (Shaheen, Cohen, & 

Chung, 2009). According to B¿hrmann (2007), the main characteristics of bike-

sharing programs can be classified as below: 

- They are innovative programs of rental or free bikes in urban areas, 

- The system can be used for daily urban transport as one-way-use is 

possible which becomes an important part of public transport network, 

- Bike-sharing is different from traditional leisure oriented bicycle rental 

services, because this system gives chance to have fast and easy access, 

- These systems vary according to their organizational structure, the 

business models, and the technology applied which is moving towards 

ósmart bikesô including rental processes via smart card or mobile phones.  

This program has become an alternative public transport mode among other 

mobility alternatives. When operation of bike-sharing systems is compared with 

other modes of transport such as walking, private car, public transport, or taxi for 

inner city travels, bike-sharing seems one of the most convenient mode if trip 

length and cost are considered as seen in Figure 12.  
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Figure 12. Bike-sharing Systems together with Other Modes of Transport 

Comparing Trip Length and Trip Cost  

Source: (Curran, 2008) 

Integration of bike-sharing systems with other public transport modes and 

provision of free or affordable bicycles within this system to the people make the 

automobile use for short trips decrease; therefore, it helps to reduce traffic 

congestion and noise or air pollution (Lin & Yang, 2011). By the year of 2011, 

there are an estimated number of 135 bike-sharing programs in around 160 cities 

in the world including more than 236,000 bicycles on four different continents; 

besides over 35 more bike-sharing systems were being planned in 16 different 

nations in 2011 (Shaheen, Guzman, & Zhang, 2012).  

The system operation type of bike-sharing is classified in two categories as 

manual and automated systems. In manual bike-sharing systems, bike taking and 

returning are supervised by an appointed employee of staff, and this system does 

not include any information technology in order to keep track of the use of bikes 

and monetary transactions. On the other hand, in automated bike-sharing systems, 

self-service bike taking and returning is applied. Bicycles can be locked to 

particular electronically controlled racks or include electronically controlled lock 

of their own (Transport Canada, 2009). Manual and automated bike-sharing 

mechanisms are differentiated from each other in terms of different city sizes, 
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loan duration, and daily users per bike, capital cost and operation cost per bike as 

seen in Table 7. 

Table 7. Comparison of Manual and Automated Bike-sharing Systems  

Factor Manual Automated 

City size Small to medium Medium to large 

Loan duration Medium (>1 hour) Very short (<30 min) 

Daily users per bike Low (<5) High (5-20) 

Capital cost per bike Low High 

Operating cost per bike Medium to high High to medium 

Source: (Transport Canada, 2009) 

An automated bike-sharing system consists of different components including 

mechanical elements and infrastructural systems, as described below (Midgley, 

2011): 

¶ Bicycles: Shared bicycles should not be difficult to use, and they need to 

give users the opportunity to choose from different sizes. The main 

features of bicycles are being mechanically reliable, distinctive in 

appearance, and robust to vandalism or theft.  

¶ Docking stations: According to the grouping of The Transport Canada 

Bike Sharing Guide, three main types of docking stations exist. The first 

one is fixed-permanent. Bicycles are locked to appointed racks, which act 

as stations, when they are not in use (Figure 10 & Figure 11).  The second 

one is fixed-portable. In this system, easy establishment and removal of 

stations enable the distribution of station according to changing demand 

and the use of stations at temporary locations for special events (Figure 

12). The third one is flexible systems. This system does not necessitate 

bicycles to be locked to a designated rack or station, bicycle have a general 

purpose locking device and they can be locked to any stationary object 

when not in service. In this system, there is no need to have a network of 

stations.  
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¶ System access and user registration: At first, cyclists need to unlock the 

bike from docking stations, and this can be done by using two different 

ways. Firstly, bicycles are checked out from the rack by using smart cards 

or magnetic stripe card. The second technology is constituted with an 

automated lock on the bicycle itself and users establish connection for the 

entry code via mobile or pay phone. 

¶ System status information systems: Bike-sharing systems provide current 

information on web sites for the availability of bikes on stations; besides, 

most of the systems shows bicycle lanes marked on the maps. 

¶ Maintenance programs: Maintenance and logistics of the systems are 

significant issues in largest bike-sharing programs with the average bike 

operation reaches 180,000 km per year. 

¶ Bicycle redistribution mechanisms: In the system of bike-sharing, many 

numbers of stations should be located conveniently in the city, and some 

stations may become empty or very loaded in terms of the number of 

bicycles according to differentiating demand. To balance the system, 

bicycles should be carried from intense to emptier ones with a vehicle. 

 
Figure 13. One of the Velibôs Fixed Station Being Refilled in Paris  

Source: (http://www.tc.gc.ca/eng/programs/environment-utsp-casestudy-cs74e-

bikesharing-813.htm) 

 

http://www.tc.gc.ca/eng/programs/environment-utsp-casestudy-cs74e-bikesharing-813.htm
http://www.tc.gc.ca/eng/programs/environment-utsp-casestudy-cs74e-bikesharing-813.htm
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Figure 14. Docking Station of óBicingô in Barcelona 

Source: (https://commons.wikimedia.org/wiki/File:Estacio_bicing_bcn.jpg) 

 

 
Figure 15. A Bixi Station Module Being Installed for an Event in Toronto 

Source:(http://www.flickr.com/photos/yvonnebambrick/3001397180/sizes/o/in/ph

otostream/) 

https://commons.wikimedia.org/wiki/File:Estacio_bicing_bcn.jpg
http://www.flickr.com/photos/yvonnebambrick/3001397180/sizes/o/in/photostream/
http://www.flickr.com/photos/yvonnebambrick/3001397180/sizes/o/in/photostream/
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After introducing the basic characteristics of bike-sharing including its definition 

and two main types of the system, of the following section presents the historical 

development of this system. 

2.6.1. History of Bike-sharing: Three Generations 

Bike-sharing have been spread in cities around the world, such as Paris, 

Barcelona, Salt Lake City, and Montreal (Table 7), after it was firstly introduced 

in Amsterdam in the 1960s under the name White Bicycle Plan. 

Table 8. Worldwide Bike-sharing Programs together with the Number of 

Bicycles and Stations  

Country  Programs Bicycles Stations 

Argentina 1 560 15 

Australia 2 2600 200 

Austria 3 1500 82 

Belgium 1 2500 180 

Brazil 2 452 43 

Canada 1 6100 490 

Chile 1 150 15 

China 19 123,172 4422 

Czech Republic 1 30 16 

Denmark 3 2650 187 

France 29 36,830 3141 

Germany 5 13,330 811 

Ireland 1 550 44 

Italy 19 3763 362 

Japan 1 150 15 

London 1 6000 400 

Luxembourg 2 400 64 

Mexico 1 1200 90 

Monaco 1 10 2 
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Table 8 (continued) 

Norway 1 1660 154 

Poland 1 155 13 

Romania 1 300 3 

Slovenia 1 300 31 

Spain 25 14,048 1142 

South Korea 2 2031 185 

Sweden 2 1500 110 

Switzerland 1 600 45 

Taiwan 2 5000 61 

United States 4 3122 313 

United Kingdom 2 6091 420 

TOTAL  136 236,754 13,056 

Source: (Shaheen, Guzman, & Zhang, 2012) 

The history of bike-sharing can be classified into three main groups from the 

1960s until present which are free bike systems (White Bikes), coin-deposit 

systems, and Information-Technology (IT) based systems as discussed below. 

¶ White Bikes (or Free Bikes): First Generation 

The first generation of bike-sharing systems is dated back to July 1965 in 

Amsterdam called White Bikes. Within this system, bicycles were painted white 

and made available for public use. A person finds a bicycle, rides it to the 

destination, and leaves it for the following user. However, bicycles in the system 

were thrown into canals or retained for private use in time (DeMaio, 2009). In this 

free bike program, the main component of the system was the bicycle; they were 

painted one color, left randomly to any area of the city for free use, and they 

remained unlocked. However, these bikes were generally damaged or stolen for 

personal use (Shaheen, Guzman, & Zhang, 2012).  

¶ Coin-Deposit Systems: Second Generation 

Some problems were faced in free bike systems, therefore the City Bike 

Foundation of Copenhagen, Denmark, has started a new bike-sharing service 
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which developed the coin-deposit systems as the second generation of bike-

sharing. The characteristics of this second generation are: 

- Distinguishable bicycles by using color or particular design, 

- Designated docking stations where bikes are borrowed, returned, and locked, 

- Leaving small deposits in order to unlock the bicycle (Shaheen, Guzman, & 

Zhang, 2012). 

The first large scale second generation bike-sharing program was started in 1995 

in Copenhagen with the name of Bycyklen, or City Bikes. This system developed 

bike-sharing features of the previous generation considerably which was 

established for intense utilitarian use in the city together with solid rubber tires 

and wheels with advertising plates (DeMaio, 2009). The program of Bcycklen 

which led to the second generation is still famous due to operation with more than 

2000 bikes and 110 city bike racks. After coin-deposit model of Copenhagen, 

many European bike-sharing programs started such as ñBycyklerò in Sandnes, 

Norway (1996); ñCity Bikesò in Helsinki, Finland (2000); ñBycykelò in Arhus, 

Denmark (2005); and first coin-deposit system in North America which is 

ñYellow Bike Projectò in Minneapolis and St. Paul.  According to the experience 

of this generation, these new systems were more expensive to operate but much 

more reliable than previous systems. These coin-deposit systems did not restrict 

the usage time for bicycle, so that bikes were usually used for a long time or they 

were not returned at all, which meant bicycle thefts (Shaheen, Guzman, & Zhang, 

2012). 

¶ IT-Based Systems: Third Generation 

Initially, fi rst generation of bike-sharing -free bikes- constituted significant urban 

mobility option together with its drawbacks, which were theft and failures in 

bicycle returns. Another generation bike-sharing programs developed the system 

by realizing the use of coin-deposit locks. Then, third generation bike-sharing 

programs involving advanced technologies for bicycle reservations, information 

tracking, pickup, and drop-off became widely popular. An important number of 

systems operates today as third generation. The main features of that generation 

are: 
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- Distinguishable bicycles by using special design, color, or advertisement, 

- Docking stations 

- The technology of kiosk or user interface to check bikes in or out, 

- Advanced technology by using such as mobile phone, magnetic strip card, or 

smartcards (Shaheen, Guzman, & Zhang, 2012).  

The future will be shaped towards a fourth generation that contains innovations 

and significant developments such as solar powered and movable docking 

stations, electric bikes which seems to be the most important one in terms of 

attractiveness, and mobile phone real time availability applications (Midgley, 

2011).  

The awareness for the effectiveness of bike-sharing programs has seriously 

increased over years, and particularly in the last decade, the number of 

implementation of these systems have spread all over the world noticeably (Figure 

16). This increase is being experienced in many European countries, such as 

France, Germany, Italy, and Spain, and in recent years in China as seen in Figure 

17. 

 

 

Figure 16. Growth in Bike-sharing Programs and Total Fleet between 2000-

2010  

Source: (Midgley, 2011) 



60 
 

 

Figure 17. Growth in Bike-sharing Programs in Selected Different European 

Countries and China between 2005-2010  

Source: (Midgley, 2011) 

In recent decades, different bike-sharing experiences have been applied in 

different cities of Europe, America, Asia, and Australia. These systems mainly 

depend on the features of 3
rd

 bike-sharing generation including Information-

Technology based systems and networks (Table 9). The following Table 

summarizes different programs from different parts of the world including their 

start date and main characteristics. 

Table 9. Different Bike-sharing Examples from Different Continents with 

Specific Characteristics  

Continent 

City or 

Country (year 

of start) 

Features of the Program 

EUROPE 
Rennes, France 

(1998) 

-IT based ñSmart-Bikeò program, free bikes 

up to three hours, replaced by program of 

ñLE Velo STARò in 2009 operating with 

900 bicycles and 81 stations. 
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Table 9 (continued) 

EUROPE 

Lyon, France 

(2005) 

-3
rd

 generation program named ñVeloôvò 

operating with more than 4000 bicycles in 

Lyon and Villeurbanne. 

La Rochelle, 

France (1974) 

-The program including 120 bicycles and 12 

stations, replaced with a fully automated 

system in 2009 called ñYeloò currently 

operating with 350 bicycles and 50 stations, 

enabling full integration with public 

transportation network with smartcards. 

London, 

England (2010) 

-Named ñBarclays Cycle Hireò system with 

6000 bicycles at 400 stations. 

Paris, France 

(2007) 

-ñVelibò program, most widely known 3
rd

 

generation system with 20,600 bikes and 

1451 stations at every 300 meters,  

Kayseri, 

Turkey (2009) 

-ñKaybisò bike-sharing program including 

almost 25 stations with 300 bicycles, first 

initiative in Turkey. 

Konya, Turkey 

(2011) 

-Konya ñPublic Bike-sharing Systemò 

including 400 bicycles with 40 stations. 

AMERICA  

Washington 

D.C., USA 

(2008) 

-Launched with 120 Bicycles and 10 stations 

named ñSmartbikeò, first IT based system in 

North America. 

Arlington 

County-

Virginia-

Washington 

D.C. (2010) 

 -After the end of ñSmartbikeò, ñCapital 

Bikeshareò program started with 1100 bikes 

and 114 stations, as May 2012 being the 

largest bike-sharing program in USA. 
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Table 9 (continued) 

AMERICA  

Montreal, 

Canada (2009) 

-ñBIXI (BIcycle-TaXI)ò program containing 

5000 bicycles and 400 stations. 

Minneapolis, 

USA (2010) 

-ñNice Rideò program with BIXI as the 

service provider containing 700 bicycles and 

73 stations. 

Toronto, USA 

(2011) 

-Currently operating with 1000 bicycles and 

80 stations, expansion of program into the 

Ottawa-Gatineau area operating with 100 

bicycles and 10 stations. 

Mexico City, 

Mexico (2010) 

-ñEcoBiciò program operating with 1200 

bicycles and 90 stations, built of 300 km 

bike lane network to encourage cycling 

before ñEcoBiciò program. 

Brazil (2008) 

-Beginnig of two bike-sharing programs: 

ñUseBikeò in Sao Paulo, and ñSambaò in 

Rio de Janerio. 

ASIA 

Singapore 

(1999) 

-The first bike-sharing program in Asia 

named ñTownBikeò, and ended in 2007. 

Taito, Japan 

(2002) 

-Second program in Asia, first pilot bike-

sharing project in Japan employing 130 

bicycles at 12 stations in which magnetic 

striped cards are used preventing theft. 

Chongwan, 

South Korea 

(2008) 

-ñNubijaò bike-sharing program, operating 

with 3500 bicycles at 160 stations, not 

charging users a fee for the first hour as in 

many other program. 
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Table 9 (continued) 

ASIA 

Kaohsiung 

City, Taiwan 

(2009) 

-First bike-sharing program in Taiwan 

named ñC-bikeò offering 4500 bicycles and 

50 stations 

Hangzhou, 

China (2008) 

-The largest and most famous bike-sharing 

system in Asia, named ñPublic Bicycleò, 

first IT-based system in China, an important 

factor to establish the system of high density 

population, operating with 60,600 bicycles 

at 2400 bike stations, surpassed ñVelibò-

Paris bike-sharing system as the largest in 

the world. 

AUSTRALIA  

Melbourne, 

Australia 

(2010) 

-ñMelbourne Bike Shareò operating with 

600 bicycles at 50 stations, obligatory usage 

of helmet that decreased the success of 

Melbourneôs system. 

Source: Based on the information in (Shaheen, Guzman, & Zhang, 2012) together 

with authorôs contributions for Konya and Kayseri cases 

The historical evolution of bike-sharing systems is formed with three different 

generations including different characteristics until today. Consequently, the main 

question here is about what the fourth generation will be like together with what 

kind of new innovations to improve the system. However, prior to 4
th
 future bike 

sharing generation, it is important to introduce the benefits or positive social and 

environmental impacts of the system, and main costs and challenges. 

2.6.2. Benefits and Effects of the System 

Bike-sharing systems have significant effects on increasing the number of people 

using bicycle, increasing public transport use, decreasing greenhouse gases, and 

improving public health. Existence of these systems can increase bike mode share 

between 1.0 ï 1.5 % in cities that bicycle use is low (DeMaio, 2009). Besides, 

according to Shaheen, Guzman, and Zhang (2012), although there are limited 
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researches for the social and environmental benefits of bike-sharing, it can be 

mentioned that bike-sharing has impacts on: 

- Reduced automobile use 

- Behavioral shifts toward increased bicycle use for daily mobility  

- Growing perception of bicycle as a convenient urban transport mode 

(Shaheen, Guzman, & Zhang, 2012) 

According to B¿hrmann (2007), bike-sharing systems present a range of potential 

benefits as classified below: 

- Promotion of urban cycling and increasing its modal share can be an 

effective measure for cycling as a normal daily transport mode. Bike-

sharing systems can also play a role in introducing ñbicycle cultureò in 

cities. 

- Being fast, convenient and flexible urban transport mode increases 

mobility choices. 

- It encourages intermodality through integration of bike-sharing programs 

with public transport system. 

- Bike-sharing systems are space efficient, and contribute sensitive use of 

inner urban space. For instance, the area covered by one parking lot ï

serving 6 users/day on average- can be substituted by five bike-sharing 

racks - serving 15 users/day on average-.  

- Bike-sharing systems affect human health positively. 

- The systems make sustainable non-polluting mobility preferences increase 

for inner urban transport. 

- Because of mass users of bicycle on roads, traffic safety for cyclists 

increases. 

- Bike-sharing programs may become a part of local cityscape which 

provides a sense of local identity. 

Besides, according to a research carried out by Tang, Pan and Shen (2012), the 

reasons why cities are interested in such bicycle system are stated as:  

To facilitate green transportation, to encourage the use of bicycles, to 

provide an alternative travel mode to alleviate traffic congestion, and to fill 
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the service gap of public transit or promote convenient transfer for the 

transit system. 

Bike-sharing system stands as an alternative urban transport mode, and different 

cities from different parts of the world especially from Europe- adopted these 

bicycle sharing schemes in order to achieve some targets which serve mainly 

sustainable urban transport considerations, increasing awareness of cycling, and 

environmental well-being. Table 10 mentions objectives of bike-sharing programs 

of some countries from Europe, Canada, and USA. 

Table 10. Objectives of Bike-sharing Programs in several Cities  

Bike-sharing 

System 
Objectives 

Barcelona (Spain) 

Å Improve interchange between different modes of 

transport, and promote sustainable travel. 

Å Create a new individual public transport system for 

citizensô habitual travel needs. 

Å Implement a sustainable, health inducing service fully 

integrated with the cityôs public transport system. 

Å Promote the bike as a common means of transport. 

Å Improve quality of life, reduce air and noise pollution. 

Goteborg 

(Sweden) 

Å Raise the status of cycling. 

Å Promote using bicycles for short distance trips. 

Lyon (France) 

Å Help create a more sustainable transportation system in 

the region by launching a public bicycle system that 

provides a new mobility option for short trips. 

Å Help achieve transport and land use planning objectives 

including pollution emission reductions, reduced traffic 

congestion, road and parking cost savings, consumer cost 

savings, energy conservation, reduced crash risks, 

improved public health, and support for smart growth land 

use development. 
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Table 10 (continued) 

Montreal 

(Canada) 

Å Encourage the use of public bicycles instead of cars for 

short, inner-city trips. 

Paris (France) 

Å Act on air quality and public health. 

Å Improve mobility for all. 

Å Render the city a more beautiful and agreeable place to 

live in. 

Å Encourage economic vitality. 

Å Reinforce regional solidarity. 

Washington, D.C. 
Å Provide as many transportation options as possible and 

reduce the level of congestion, especially downtown. 

Source: (Curran, 2008) 

The primary effect of bike-sharing systems seems provision of emission free 

urban transportation. For example, according to Velib bike-sharing system in 

Paris, it is estimated that 78,000 bike-sharing trips -approximately 20 min per trip, 

meaning that 312,000 kilometers daily travel are done, and this distance can be 

covered by a car with producing 57,720 kilograms of carbon dioxide (CO2) 

emissions per day. The same condition is valid for the users of BIXI service 

provider as of August 2009, an estimated 3,612,799 km distance is covered 

through the system of bike-sharing, which translates into 909,053 kilograms of 

CO2 emissions savings. As a result, it can be estimated that the activity of bike-

sharing owns the potential to contribute to decreasing greenhouse gas emissions 

(Shaheen, Guzman, & Zhang, 2012).  

Another most noticeable benefit of bike-sharing is increasing the use of bicycle; 

for example, in Lyon within the initial year of operation of Veloôv program, bike 

use increased by 44%. This program also reports that bicycle use replaced 7% of 

travels made by private cars in Lyon (B¿hrmann, 2007). Bike-sharing systems 

enable new preferences for short trips, enhance mobility around the city, and 

promote access to existing public transport services of the city. A survey applied 

in Paris to bike-sharing program users showed that 89% of Velib users are 

allowed to move around Paris more easily, and 54% of users travelled more in 
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Paris together with this program (New York City Department of City Planning, 

2009). Within a bike-sharing system, users do not need to own, store, or maintain 

the bicycle; therefore, it attracts new people for cycling and makes bicycle-riding 

a part of their lives in new ways. For example, in the first year, 96% of Veloôv 

users had not ridden in Lyon before (Holtzman, 2008). 

Bike-sharing systems also help to improve the health of people; because it gives 

chance to make regular daily exercise if it is adapted to life as an urban transport 

mode. It enables to take part in cycling activity, and simultaneously, users would 

have made necessary physical activity that they need for the maintenance and 

improvement of human health. 

The potential social, environmental, and health benefits of bike-sharing and public 

awareness of it increased as a result of the growth and evolution of these systems 

worldwide. Together with this increasing awareness, cycling has started to be 

considered as an urban transport mode on public perception. For example, 

according to a survey applied in 2008, 89% of the users of bike-sharing program 

of Paris think that Velib made it easier to travel in the city. Besides, according to 

SmartBike, 79% of the users of bike-sharing system in Washington D.C. reported 

that this system was faster or more convenient than other options. Consequently, 

cities with successful bike-sharing schemes have improved the image of cycling 

as an urban transport mode for daily travel (Shaheen, Guzman, & Zhang, 2012). 

2.6.3. Costs and Challenges  

Main costs of bike-sharing system can be grouped into two categories as capital 

costs and operating costs. Capital costs consist of firstly bicycle purchase, and 

docking station and equipment construction. Then, license or purchase of the 

back-end system used to operate the equipment, member access cards (if 

necessary), getting maintenance and distribution vehicles, and installation come 

after. For example, when capital costs per bicycle are compared among some 

selected programs, it is seen that it can range between $3000 and $4500 per 

bicycle in Montreal, New York, Washington D.C., Lyon, and Paris. On the other 

hand, operating costs contain staff, distribution, maintenance, office space, 

insurance, storage facilities, website hosting and maintenance, electricity charges 
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for docking stations, membership cards and warehouse/storage fees. When similar 

programs are compared in terms of operation costs, it is seen that it can range 

between $1200 and $1700 per bicycle (New York City Department of City 

Planning, 2009). 

Bike-sharing systems also have several challenges in establishment or operation 

of programs. Bicycle theft and vandalism is one of the most important challenges 

in the system, despite the use of custom components and personal user 

identification technologies. In the Paris system, within the first two years of 

operation, some 7800 bicycles were stolen and 11,600 bicycles were vandalized 

beyond repair. Existing technologies such as global positioning systems (GPS) or 

radio frequency identification tracking developments can have significant impact 

on decreasing bicycle theft; however this investment increases implementation 

costs. In addition, another important consideration for bike-sharing is about 

insurance and liability. For instance, most bike-sharing programs do not make 

helmet use obligatory for the users that can conflict with insurance and liability 

laws (Shaheen, Guzman, & Zhang, 2012). Then, topography and climate seem to 

be physical challenges for cyclists. In hilly conditions, cycling might be 

convenient for the cyclists of Tour de France; however it can be deterrent for daily 

users. Slopes between 4% and 8% constitute important challenge for cycling, and 

slopes above 8% seem almost impossible to cycle. Besides, hot and humid 

climates for most time in year, and ice and snow in winter make cycling difficult, 

even impossible to ride. Afterwards, inexperienced cyclists create another concern 

for the system. According to complaints of some of the motorists, the users of 

bike-sharing programs tend to be inexperienced riders who do not obey the traffic 

rules. This problem can be overcome by training programs to the cyclists of bike-

sharing (Midgley, 2011).  

After introducing benefits and costs-challenges of the system, it is important to 

mention the future of bike-sharing together with new technologies and other 

improvements which may be called as the fourth future generation. 
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2.6.4. The Future of Bike-sharing 

Historically, bike-sharing systems have experienced three main generations. It is 

expected that a standard bike-sharing scheme should have the prerequisite 

components such as docking stations, information technology based software, or 

automated locking. In addition to these improvements within the system, different 

sorts of innovative additions to the operation or physical infrastructure of the 

system will be realized in future that can be called as fourth generation of bike-

sharing. 

Previous experiences in bike-sharing have resulted in emergence of fourth bike-

sharing generation model which can also be called as demand-responsive or 

multimodal systems. These systems already include the main characteristics of 

third generation; in addition, they are likely to comprise flexible and clean 

docking stations, bike redistribution innovations, public transport or car sharing 

integration of systems through smartcards, and technological improvements in the 

system such as using solar power, GPS tracking, touchscreen kiosks, or electric 

bicycles. Therefore, basic components of fourth generation can be summarized as 

bicycle, docking station, kiosk/user interface, bicycle redistribution system, and 

integration with public transport with smartcard (Shaheen, Guzman, & Zhang, 

2012).  

Firstly, distribution of bicycles should help bike-sharing systems to be more 

efficient and environmentally friendly, because the system in which the authority 

moves bikes from areas of high supply/low demand to areas of low supply/high 

demand seems expensive, polluting, and time consuming (DeMaio, 2009). In 

other words, assigning larger vehicles for bike transfer increases implementation 

costs and seem not an emission-free solution. More efficient redistribution 

methods will be applied such as automated technologies enabling demand 

responsive bike relocation, and user based redistribution (cyclists perform the 

relocation of bikes) by the method of demand based pricing in which cyclists gain 

price reduction or extra credit if they locate bikes at empty docking stations 

(Shaheen, Guzman, & Zhang, 2012).  
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Secondly, ease of installation of a bike station which is costly, takes time, and 

necessitates the installation of special infrastructure to underground, and powering 

stations with solar panels come as improvements of new generation. This new 

easy installation feature includes a technical platform containing the base of 

station and wires necessary for locking and pay station. In addition, the powering 

of stations by construction of infrastructure of electricity is expensive, takes time 

and prevents easy relocation of station because of cost. Therefore, locating solar 

panels to the stations satisfy the need for energy as seen on Figure 18 (DeMaio, 

2009). 

 

 
Figure 18. Montreal-BIXI Bike -sharing Station with a Technical Platform 

Source: (http://www.thetransportpolitic.com/2009/04/23/bixi-close-to-launching-

first-ambitious-north-american-bike-share-in-montreal/) 

Thirdly, another future improvement of bike-sharing is arranging flexible stations 

instead of fixed ones in which cyclists can use mobile phone technology to see 

where the bicycle is, and they can pick up and drop off the bicycle to street 

furniture. Within this system, a code is sent to usersô mobile phone to unlock the 

bicycle, and then major intersections are used for leaving it. After locking the 

bicycle, users inform the program about where it is locked. Therefore, as a result 

of this method, bicycles within bike-sharing system can be available throughout 

entire city; besides, the infrastructure for operation of the system can be 

minimized (Shaheen, Guzman, & Zhang, 2012).  

http://www.thetransportpolitic.com/2009/04/23/bixi-close-to-launching-first-ambitious-north-american-bike-share-in-montreal/
http://www.thetransportpolitic.com/2009/04/23/bixi-close-to-launching-first-ambitious-north-american-bike-share-in-montreal/
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Another area of advancement for fourth generation is the integration of bike-

sharing system with other transportation modes through smartcards by which 

different transportation modes can be used one after another. However, such 

coordination between various modes of transport including bike-sharing on a 

single card might be difficult to operate and costly, it requires multiple agency 

relationship (Shaheen, Guzman, & Zhang, 2012). 

Finally, tracking of bikes comes as another improvement. Bicycle tracking 

through global positioning system (GPS) enables improved data collection about 

favorite bicycle travelling route and calculation of vehicle distance travelled, and 

determining the places of stolen bicycles (DeMaio, 2009). Gathering data about 

favorite bike route within the system allows policy makers to define or change the 

most appropriate location of a bike station; thus, the efficiency and success of 

bike-sharing systems increase.  

2.6.5. Business Models and Vendors  

The efficiency of bike-sharing systems within the context of urban transport is 

highly related with provision and management methods, because efficient 

business models of the system can make the construction and operation costs and 

usage fee minimized, and user friendliness of it increased.  

Provision of bike-sharing systems can be realized by local governments, 

transportation agencies, advertising companies, for-profit groups, and non-profit 

groups (DeMaio, 2009). The following table shows main providers of bike-

sharing including example programs from all over the world (Table 11). 

Table 11. Bike-sharing System Providers and Business Models  

PROVIDER STANDARD 

OPERATING MODEL  

PROGRAM 

EXAMPLE  

Advertising company Provide bike-sharing 

services in exchange for 

rights to advertise on city 

street furniture and 

billboards 

-Smartbike (US) 

-Cyclocity (France) 
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Table 11 (continued) 

Public transportation 

agencies 

Provide bike-sharing 

services under the 

guidance of a public 

authority to enhance 

the public 

transportation system 

-Hangzhou Public 

Bicycle (China) 

-Call a Bike (Germany) 

Local governments/ 

public authority 

Directly design and 

operate a bike-sharing 

program for the well-

being of cities or local 

government purchases 

bike-sharing services that 

are provided by others 

-City Bikes (Denmark) 

-Nubija (South Korea) 

-Youbike (Taiwan) 

-Shanghai Public Bicycle 

(China) 

For-profit Provide profitable bike-

sharing services minimal 

government involvement 

-Nextbike (Germany) 

Non-profit Provide bike-sharing 

services under the 

support of public 

agencies or councils 

-BIXI (Canada) 

-Hourbike (UK)  

-Wuhan Public Bicycle 

(China) 

Source: (Shaheen, Guzman, & Zhang, 2012) 

The basic sources of funding in contemporary bike-sharing schemes are the 

partnerships between advertising companies (private sector) and municipalities. 

This kind of collaboration can be constituted in the way that advertising 

companies supply bike-sharing services in exchange for advertising rights of city 

street furniture and billboards (Shaheen, Guzman, & Zhang, 2012). In this method 

of Public-Private partnership, a municipality generally organizes a competitive 

call for tenders for gaining the rights of advertising space in public realm, and the 

participators of tendering stage make offers to provide a bike-sharing scheme in 
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interested area (Transport Canada, 2009). As a result, different responsibilities 

and costs are undertaken by municipality and advertising company to establish a 

well operating system as classified in Table 12. In the bike-sharing program 

examples of Konya, Kayseri and Istanbul from Turkey, that kind of local 

government-advertising company business model was also used. 

Table 12. The Responsibilities and Costs Undertaken by Municipality and 

Advertisement Company in Public-Private Partnership Business Model for 

Bike-sharing  

PARTNER RESPONSIBILITIES  

Municipality 

Roles: 

¶ provides space for advertising 

¶ determines the locations of bike stations 

¶ provides space for stations 

Costs: 

¶ construction costs for installation of stations (valid 

for only fixed-permanent systems) 

¶ may cover a portion of supply costs for system 

equipment such as bicycles, stations, and service 

vehicles 

¶ may cover a portion of operating costs 

Advertiser 

Roles: 

¶ provides bicycles, stations, and service vehicles 

¶ provides Information Technology (IT) infrastructure 

for system control and for financial issues 

¶ operates the system: maintenance, repairs, bicycle 

redistribution 

¶ provides customer service through web site or call 

center 

¶ hires and trains all required staff 
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Table 12 (continued) 

Advertiser 

Costs: 

¶ equipment: bicycles, stations, service vehicles, IT 

infrastructure (may be shared with municipality) 

¶ operations: staff, maintenance supplies, replacement 

parts, replacement bicycles (may be shared with 

municipality) 

Source: (Transport Canada, 2009) 

After introducing the definition, basic characteristics, history, benefits, costs and 

challenges of bike-sharing in general, understanding of the system is developed 

through good-practice examples from the world in the next section. 

2.7. Bike-sharing Systems from Different Parts of the World: Paris 

(France), Montreal (Canada), and Hangzhou (China) 

In this section, the main characteristics of best practices of bike-sharing systems 

from different parts of the world will be stated. Turkish cities are newly 

experiencing bike-sharing system as an urban transport mode. Before analyzing 

Turkish cases, it is important to determine what the best practices in the world 

have experienced, what the main characteristics of them are, and which 

components have seemed indispensable to consider the system as efficient or 

successful. In this regard, a general overview of Velib in Paris, BIXI in Montreal, 

and Public Bicycle in Hangzhou examples will be studied to infer outcomes for 

Turkish cases. 

2.7.1. Velib (Paris/FRANCE) 

When the Mayor of Paris took office in 2001, a project named Espaces Civilises 

(Civilized Spaces) was made which consisted of overall greening and livability 

strategy. The Velib program was also based on this project. The objectives of this 

project for Paris were mainly: 

¶ decreasing traffic congestion, 

¶ prioritizing public transport, pedestrians and cycling, 

¶ creation of a bicycle network, 
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¶ promoting policies and programs to increase the presence of bicycles on 

the streets of Paris (Bennhold, 2007) 

The Veloôv smart bike system in Lyon became a model to the large public bicycle 

system in Paris together with its success in France. Velib system, short for ñVelo 

Liberteò or ñBike Freedomò (JCDecaux, 2008), was launched in 2007 under the 

leadership of the cityôs mayor. It is one of the most extensive system for 

maximum number of stations and bicycles, size of service area, number of 

registered users, and volume of daily uses in the world. The operation of Velib has 

been carried out by French advertising company JCDecaux with a 10-year 

contract in exchange for the right of use of 1600 advertising billboards in Paris 

(Transport Canada, 2009). Bike-sharing service of Velib in Paris consists of a 

network of 1800 stations and more than 20000 bicycles (Figure 19). The system 

remains open 24 hours a day and whole year. Besides, 160 employees, who are 

responsible for the maintenance of bicycles to be safe and roadworthy, are 

working within the system (Mairie de Paris, 2010). The cyclists can get a bike 

online or at any of the bike stations by using credit or debit card. Then, the hired 

bicycle can be left at any other station (Bennhold, 2007). In Figure 20, the 

distribution of Velib bike-sharing stations in the city is shown by red circles. It is 

important to realize that bike stations are intensively located in particularly the 

center of Paris. 

 

Figure 19. An Example of Bike Stations in Velib Bike-sharing System 

Source:(https://www.google.com/maps/@48.866093,2.341978,3a,56.8y,212.52h,7

3.61t/data=!3m4!1e1!3m2!1sZ2GhEu9MCVNGTCjfvO7r5w!2e0)  

https://www.google.com/maps/@48.866093,2.341978,3a,56.8y,212.52h,73.61t/data=!3m4!1e1!3m2!1sZ2GhEu9MCVNGTCjfvO7r5w!2e0
https://www.google.com/maps/@48.866093,2.341978,3a,56.8y,212.52h,73.61t/data=!3m4!1e1!3m2!1sZ2GhEu9MCVNGTCjfvO7r5w!2e0
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Figure 20. The Map of Distribution of Bike Stations for Velib bike-sharing 

System  

Source: (Nair, Miller-Hooks, Hampshire, & Buġiĺ, 2013) 

Velib is different from any other bike-sharing program due to the fact that Velib 

bike stations cover the entire city of Paris. This condition makes this system a 

comprehensive part of Paris urban transport network. Velib started to operate in 

2007 and emerged in two main stages which are 10000 bicycles in July 2007 and 

10600 more in December 2007 -as the Velib bicycles seen in Figure 21-. Together 

with the second extension stage of the system, the Velib bike-sharing program has 

covered the entire city of Paris (Mairie de Paris, 2010).  The main establishment 

aim of the programs was summarized by Bennhold (2007) as óThe program, V®lib 

(for ñv®lo,ò bicycle, and ñlibert®,ò freedom), is the latest in a string of European 

efforts to reduce the number of cars in city centers and give people incentives to 

choose more eco-friendly modes of transportô. As a justification of these aims, by 

the construction of Velib bike-sharing system in Paris, a 70% increase in bicycle 
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use and 5% decrease in car use and congestion were realized in the city (Bremner 

& Marie, 2008).   

 

Figure 21. Bicycles of Velib Bike-sharing System  

Source: (Nadal, 2007) 

In Paris, Velib bike stations were established every few blocks in the entire city. 

The approximate density of stations is 28 bike-stations/square mile (1 square mile 

is equals to 259 hectare) which increases around commercial or public transport 

nodes (New York City Department of City Planning, 2009). In other words, a bike 

station exists in every 300 meters in central Paris (Nadal, 2007). In Figure 22, 

station density is seen in central part and more peripheral part of Paris. 
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Figure 22. Station Density of Velib System in Two Different Parts of Paris 

Source: (Mairie de Paris, 2010) 

In addition, pricing policy for Velib seems to be quite affordable (Table 13). This 

system is used depending on a fee-based pricing policy which enables the usage 

of the bicycles for free for the first 30 minutes (Shaheen, Guzman, & Zhang, 

2012).  

Table 13. Pricing Policy of Velib Bike-sharing System in Paris  

TIME PERIOD INCREMENT TOTAL 

First 30 minutes Free EUR 0 

Second 30 minutes EUR 1 EUR 1 

Third 30 minutes (1 - 1.5 hours) EUR 2 EUR 3 

Every half hour increment afterwards EUR 4 EUR 7+ 

Source: (Nadal, 2007) 

According to the reports released for Velibô, 20 million trips were made by the 

bicycles of this system. To enable 78000 trips a day on average, which is a rather 

intensive usage of the system, an efficient bicycle redistribution and maintenance 

mechanism is necessary (Shaheen, Guzman, & Zhang, 2012). Therefore, the 

service provider of Velib -JCDecaux- has a fleet team that uses 130 motorized 
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bicycles, 20 CNG (Compressed natural Gas) service vans and electric cars, and a 

floating maintenance barge (Mairie de Paris, 2010).  

Integration of bike stations with public transport has seemed crucial for the 

efficiency of bike-sharing system and mode integration. Paris metro system is 

composed of 300 stations ïmainly concentrated in central part of the city- and 16 

underground lines, which is one of the most frequently used system in the world. 

In Paris, Velib program enables passengers an opportunity to have intermodal 

trips between train and bike stations by construction of stations of these two 

systems near to each other. In addition, most of the stations of Velib were 

positioned within the pedestrian catchment area starting from a station of public 

transport network in which the distance is approximately 400 meters (Nair, 

Miller -Hooks, Hampshire, & Buġiĺ, 2013).  

Velib system is one of the most significant components of Espaces Civilises 

(Civilized Spaces) project of Paris that launched the greening and livability 

strategy for the city; and within the framework of this project starting from 2001, 

amount and quality of bicycle and pedestrian infrastructure has increased. ú24 

million financial investment was used for the development of widening sidewalks 

from 4 to 8 meters, the number of planted trees, and building bikeways (Nadal, 

2007). Figure 20 shows the general layout of bicycle infrastructure in Paris. There 

is a 371 km bicycle road network in Paris by 2009 (New York City Department of 

City Planning, 2009). Policy makers in Paris revealed a Four-Year Cycling Plan in 

order to encourage and support Velib bike-sharing. By 2010, the total length of 

bicycle lanes in the city was 439 km, and it was planned to be increased to 700 km 

by 2014 (Freemark, 2010). In Figure 23 below, the continuous purple line shows 

existing bicycle lanes in 2010, and the dashed ones represent planned bicycle 

infrastructure in Paris.  
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Figure 23. The Map of Bicycle Road Infrastructure in Paris  

Source: (Freemark, 2010) 

2.7.2. BIXI (Montreal /CANADA ) 

In Montreal, there was a need to deal with the harmful effects of automobile and 

negative impacts on environment; therefore, policy makers investigated for viable 

and concrete solutions in 2007. As a result, bike-sharing was considered as an 

important mode of urban transport which was focused in the City of Montreal 

Transport Plan (Plan de Transport). Stationnement de Montreal Company has got 

the authority for managing the system which is also responsible to regulate 

parking operations in the city (PBSC Urban Solutions, 2010). This public park 

operator of Paris took the maintenance of system rather than giving it to an 

advertiser firm, because Stationnement de Montreal was thought to own the 

needed capital and human resources for operating and managing a bike-sharing 

system (Transport Canada, 2009). As a result, BIXI (BIcycle taXI-the word is the 

combination of bicycle and taxi) bike-sharing system was constructed in 2009 as 

the first fundamental initiative for public bicycle-sharing in Montreal, Canada 

(Imani, Eluru, El-Geneidy, Rabbat, & Haq, 2014).  

Initially, Stationnement de Montreal projected to introduce 2400 bicycles and 

then, additional 2600 more were inserted to the system by the summer of 2009 
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(New York City Department of City Planning, 2009). As a result of this second 

phase, there were 400 bike stations and 5000 bicycles within the system. Then, the 

total number of bicycles and stations were raised to 411 stations and 5120 

bicycles in total together with the additions that came from the cities of 

Westmount and Longueuil (PBSC Urban Solutions, 2010). At the beginning, first 

phase contained the main core center of Montreal, and the second phase extended 

the system towards north, west and south as seen in Figure 24. The ultimate 

distribution of stations in the city of Montreal is shown in Figure 25. 

 

 

Figure 24. Two-phase development of BIXI System in Montreal Mentioning 

the Distribution of Bike Stations at Initial Phase  

Source: (New York City Department of City Planning, 2009) 
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Figure 25. The Ultimate Distribution of Stations in the City of Montreal by 

2014  

Source: (BIXI Montreal, 2013) 

BIXI , which was projected to become the largest system in North America and 

one of the largest in the world, was planned to be integrated into the existing 

public transport network of Montreal and to support the travel demands of 

commuters in the city. Station site selection of BIXI program was done depending 

on the criteria of positioning every 250-300 meters around 15 square km radius 

from central Montreal (New York City Department of City Planning, 2009). 
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Bike stations in BIXI program are flexible which means that almost each station 

has the characteristic of being portable, and fixed stations on street pavement are 

in few numbers. These stations do not need electric network construction since 

they are solar powered and wireless network is used which enables rapid and 

inexpensive construction opportunity for stations. Such a flexibility of stations 

make bike-sharing components, including bicycles and stations, easily removable 

between November and April -during winter period- (Transport Canada, 2009). In 

Figure 26, an example of BIXI station is shown together with the integration with 

on-street bicycle lane. 

 

Figure 26. BIXI Station in Montreal together with Its Integration with on -

street Bicycle Lane  

Source: (http://actsofminortreason.blogspot.com.tr/2010_07_01_archive.html) 

BIXI bike-sharing system has different pricing regulations to BIXI members and 

casual users. Table 14 shows pricing policy for casual users which enables free 

ride in the first 30 minutes, then the price increases for each 30 minutes. For 

members, an opportunity is given as riding bicycles free for 45 minutes.  
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Table 14. Pricing Policy of BIXI Bike-sharing System Applied to Casual 

Users in Montreal  

TIME PERIOD INCREMENT TOTAL 

First 30 minutes Free $ 0 

Second 30 minutes $ 1,75 $ 1,75 

Third 30 minutes (1 - 1.5 hours) $ 3,50 $ 5,25 

Every half hour increment afterwards $ 7 $ 12,25 + 

Source: (BIXI Montreal, 2013) 

An extensive dual bike lane network exists in Montreal providing access in 

residential and commercial areas (New York City Department of City Planning, 

2009). In general, bike-sharing systems are highly related with bicycle lane 

network in the city since this infrastructure enables the efficient, rapid and safe 

travels made by the public bicycles of this system. In Montreal, bicycle tracks and 

roads constitute an efficient network that serve the flow of bicycle trips made in 

the city of Montreal closely associated with BIXI bike stations (Figure 27). 

 

Figure 27. The Map of Bicycle Road Infrastructure in the City of Montreal 

Source:(https://www.google.com/maps/@45.4706522,73.5721793,13z/data=!5m1

!1e3) 

https://www.google.com/maps/@45.4706522,73.5721793,13z/data=!5m1!1e3
https://www.google.com/maps/@45.4706522,73.5721793,13z/data=!5m1!1e3
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In short, the main characteristics of BIXI system in Montreal can be summarized 

as follows; 

¶ It is easy to install and remove stations since they are flexible, 

¶ Kiosks at stations are solar powered featuring an environmentally-friendly 

characteristic, 

¶ No excavation is needed to be done under favor of portable and self-

sufficient energy supplied station platforms, 

¶ The real time availability of bicycles at any station in Montreal can be 

learned from any bike station (PBSC Urban Solutions, 2010). 

2.7.3. Public Bicycle (Hangzhou/CHINA)  

In China, Hangzhou Public Bicycle system, which was initiated by the Hangzhou 

Public Transport Corporation in 2008, is the most popular one in Asia with its 

largest number of stations and bicycles (Hangzhou Public Bicycle, 2008). In 

1970s, China was considered as a country of óKingdom of Bicyclesô in which 

bicycle was a considerable vehicle for urban mobility among public. The reason 

that bicycle use was widespread this much is low income for people, short travel 

distances in cities, and adopting compact urban form; however, a steady decrease 

in bicycle use in China was observed in recent two decades for the reasons of 

increased tendency on motorized transport, economic development, declining 

cycling infrastructure and environment, and increased travel distances. In other 

words, the prevailing urban development policy in China brought limitations on 

bike use. Consequently, the Chinese Ministry of Housing and Urban-Rural 

Development took an attitude towards with a view to combat traffic congestion 

and associated environmental externalities, and bike-sharing was a tool to address 

such problems as a governmental initiative. Therefore, Public Bike bike-sharing 

system was applied to Hangzhou on May 2008 by city government, and by the 

beginning of 2011 there were 60600 bicycles and 2416 stations within the system 

(Shaheen, Zhang, Martin, & Guzman, 2011). Figure 28 shows a general layout for 

the distribution of bike stations in Hangzhou. 
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Figure 28. General Layout for the Distribution of Bike Stations in Hangzhou 

Source: (Jiang, 2011) 

Public Bicycle system is the worldôs largest bike-sharing system. In Hangzhou, 

the percentage of general bicycle trips among other modes is 43%, and bike-

sharing system has a significant share for that. The target of policy makers is to 

increase the number of bicycles to 175000 by 2020 to benefit the potential to 

reduce greenhouse gas emissions in Hangzhou (ICLEI Local Governments for 

Sustainability, 2011). 

Provision of an efficient and free bike-sharing program was the principle aim of 

Public Bicycle system in Hangzhou to meet the demands of local people and 

tourists. In addition, this system has also played a supportive role to feed public 

transport network throughout the city (Hangzhou Urban Design Institute, 2008).  

The main characteristics of Hangzhou Public Bicycle system can be summarized 

as follows: 

¶ The initiation of program was supported by local government, and a state 

owned corporation operates the system, 
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¶ One of the most important objectives of Public Bicycle is enabling the 

integration of bike-sharing with public transport, 

¶ Public transport integration of system through smartcard is realized which 

means that there is an opportunity to get a discount for public transport 

after the use of bike-sharing, 

¶ The initial hour is free for the users, 

¶ Fixed docking stations are used in the system (Figure 29), 

¶ Inexpensive and one-speed bicycles are used in Public Bicycle in order to 

minimize theft and vandalism (Shaheen, Zhang, Martin, & Guzman, 

2011). 

 

Figure 29. Fixed Bicycle Station in Public Bicycle System of Hangzhou with 

I ts Station Shelter  

Source: (http://www.flickr.com/photos/jpasden/5969633717/in/photostream/) 

Cyclists of Public Bicycle in Hangzhou ride these bicycles for their initial or last 1 

km trip with an average duration of 23 minutes; therefore, 96% of trips do not 

exceed one hour in which bicycle rental is free for initial first hour according to 

the pricing policy of the system (Table 15). As a result, the system does not get 
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too much revenue, and it is compensated by advertisements on bicycles. Thus, 

bicycles are quite affordable to users in Hangzhou (ICLEI Local Governments for 

Sustainability, 2011). 

Table 15. Pricing Policy of Public Bicycle System in Hangzhou  

TIME PERIOD INCREMENT TOTAL 

First hour  Free $ 0 

Additional 1 hour (1 ï 2 hours) $ 0,15 $ 0,15 

Additional 1 hour (2 ï 3 hours) $ 0,30 $ 0,45 

Every 1 hour increment afterwards $ 0,45 $ 0,90 + 

Source: (Hangzhou Public Bicycle, 2008) 

Public Bicycle system is being intensively used; therefore, policy makers respond 

to such a demand by operating 35 stations 24 hours a day, and most of the other 

stations serve between 6.00 a.m. and 21.30 p.m. which creates time for the 

responsible staff to maintain and redistribute the system (Hangzhou Public 

Bicycle, 2008). 

2.8. Summary  

In this chapter, first the concepts of sustainable transport and the need to develop 

alternatives to the automobile were described, highlighting the unsustainable 

growth trends that automobile-oriented urban areas create. The role that public 

transport, walking and cycling can play in creating more sustainable urban 

transport systems were discussed, and the increasing importance of bicycle use as 

an urban transport mode was presented. In addition to policies and projects of 

developing and improving bike network and parking infrastructure, bike-sharing 

systems were described as a recent approach in promoting bike usage for urban 

transport. The definition, history with three commonly accepted generations, main 

costs and challenges, the future anticipations, and business models of bike-sharing 

were explained. Then, a general overview of the successful and efficiently used 

system examples from Paris, Montreal and Hangzhou were examined. 

The analysis of the bike-sharing concept and the best-practice cases from three 

different continents (BIXI -Montreal/Canada- from America, Velib -Paris/France- 

from Europe and Public Bicycle -Hangzhou/China- from Asia) provide a 
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framework for the research to be carried out in this thesis. The literature review 

and analysis of cases from different parts of the world reveal several crucial 

approaches, policies and criteria constituting indispensable issues to analyze bike-

sharing. These can be classified as the planning background of systems, general 

design elements of bicycles and bike stations, operational issues, supportive 

policies performed by policy makers to encourage the system, and future 

intentions to increase the efficiency of cycling through bike-sharing. In this 

research, these elements constitute the framework for the analysis of selected 

Turkish bike-sharing cases from Konya, Kayseri and Ķstanbul. The main aim in 

this comparison is determining planning, design and operational principles of 

bike-sharing in Turkey. The following section, which presents the research 

methodology, describes in further detail how this framework will be used for 

analyzing Turkish cases and Turkeyôs experience with bike-share systems. 
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CHAPTER 3 

3. METHODOLOGY  

3.1. Context 

In this research of bike-sharing systems of óSmart bikeô, óKaybisô and óĶsbikeô -in 

Konya, Kayseri and Ķstanbul-, are to be investigated and evaluated determining 

the general circumstances of these systems depending on the inferences made 

from literature review of bike-sharing and best-practice cases from different parts 

of the world. The context of the study was shaped according to the general 

framework that bike sharing has become a significant agenda and has significantly 

increased in terms of new system construction in various parts the world. 

Globally, as a result of unsustainable car oriented urban transport policies, people 

face diverse problems like traffic congestion and air pollution as well as climate 

change and health problems. To deal with these issues, public transport, walking, 

and cycling have to be improved and made viable and attractive alternatives to the 

car. In recent decades, cycling has become widespread in many cities in the world 

-particularly in Europe- as a non-motorized transport alternative: new 

infrastructural investments were made to facilitate and enable safe and efficient 

use of bicycle. This trend has been further supported by bike sharing systems, 

which aimed at making bike usage a common urban transport mode with a view to 

reduce car dependency and hence alleviate transport and traffic problems 

associated with the extensive use of the car. 

3.2. Aim and Research Questions 

In recent decades, bike-sharing is effectively used as a transport policy tool in 

many countries, and this system has also received attention from local 

governments in Turkey in recent years. In 2009, the first bike-sharing started 

operation in Kayseri, and then Konya followed with another system. In 2013, one 

of the newest systems was initiated in Ķstanbul. These three bike-sharing systems 

have been in operation since and there are a number of other cities that have just 

launched a bike-share system or planning one as ofmid-2014. However, there has 
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not yet been a comprehensive analysis about this experience. There are no studies 

that show what has been experienced in the planning, construction and operation 

of these systems in Turkey, what the mistakes or correct attitudes of policy 

makers have been for their bike-sharing systems, how much these systems are 

advanced compared to the criteria inferred from the literature review and selected 

best-practice cases around the world, and on what aspects these three cases and 

other intending cities need to pay attention. Therefore, the aim of this research is 

to analyse and provide a better understanding of the bike-share experience in 

Turkey, particularly in the three cities that became pioneers for this system in 

Turkey. 

According to the investigation made in previous chapters, the research questions 

of the study supported by some sub-questions, which serve fundamentally to 

achieve and improve the aim of research, can be stated as follows: 

1. What are the strengths, weaknesses and the areas that can be improved for 

óSmart bikeô, óKaybisô and óĶsbikeô bike-sharing systems -in Konya, Kayseri and 

Ķstanbul respectively- from Turkey in the light of the criteria determined through 

the analysis of literature and best practices from the world? 

-- How was the planning background of these systems shaped in terms of 

planning the systems, decision-making, bike station site selection, 

planning aim, and bicycle road infrastructure? 

-- What is the general condition of the main components of these systems 

in terms of system design including aspects such as station shelter, 

sufficiency of bicycle numbers, locking mechanisms, noticeability of bike 

stations, and adopting 4
th
 generation characteristics? 

-- How are the operational issues of bike-sharing shaped in these cities 

considering system continuity, mobile applications, smartcard integration, 

registration, maintenance of systems, pricing policy, and helmet wearing? 
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-- Are there any supportive complementary policies applied for bike-

sharing systems in terms of encouraging policies, the use of systems as a 

sustainable non-motorized transport mode, and effective 

announcement/advertisement of systems? 

-- Are there any intentions for future to develop the systems in terms of 

system extensions, demands from people, and physical improvements of 

systems? 

2. How do policy makers of these systems evaluate the systems that they operate: 

successful, deficient or developing?  

3. What can be the indispensable criteria -planning, design and operational 

principles- as policy inputs for future implementations in Turkey? 

3.3. Case Study Selection  

In the analysis of bike-sharing in Turkey, three examples from three different 

cities were selected and visited for the research. These cities are not randomly 

determined; on the contrary, several criteria were considered for each city. 

The bike-sharing system in Kayseri -óKaybisô- was selected because this system is 

the first initiative of this kind in Turkey which started its operation in July 2009. 

Therefore, the analysis of the Kayseri case reveals how bike-sharing system firstly 

entered Turkey. Besides, it was found out from the preliminary researches that the 

locations of bike stations within this system were positioned to serve mainly 

public transport which means that bike-sharing is seen as an urban transport 

alternative by policy makers in Kayseri. The main theme of the thesis research 

was also oriented towards considering cycling and bike-sharing as an urban 

transport mode. As a result, óKaybisô system in Kayseri was selected to be 

included as a case study in the research. 

The óSmart bikeô system in Konya, which has been the second bike-sharing 

initiative in Turkey in operation since October 2011, was determined as the 

second case study. Konya is a city that is renowned to have the most widespread 

bicycle culture together in Turkey with its extensive bicycle road infrastructure 
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and bicycle use as a daily urban transport mode. Therefore, it was inferred that 

policy makers of the óSmart bikeô system had planned to integrate bike-sharing 

system with this bicycle culture that already existed in the city. Thus, this city was 

also selected as another case study. 

After Kayseri and Konya, other bike-sharing initiatives started in Ķzmir and 

Samsun at the beginning of 2013; however, óĶsbikeô system in Ķstanbul that also 

started at the same year appeared to have more rigorous plans to extend the 

system at the time of case study selection. Although these plans to extend the 

system were not materialized, and the systems remained as a line that operated 

only at the coastal corridor between Kadēkºy and Kartal districts, and hence more 

as a recreational tool than urban transport mode, it was nevertheless decided to 

keep Istanbul as one the case studies. Ķstanbul case was significant, because it 

would be important to observe the entrance of bike-sharing to a metropolitan city 

of over 10 million populations. It was considered that analyzing the challenges as 

well as future development plans for the Istanbul case would be a valuable 

contribution for the study. As a result, the systems in Kayseri, Konya and Ķstanbul 

were selected as comparative research case study areas from where main findings 

of the analysis are produced. These three Turkish cases are compared in terms of 

their planning background, system design, operational issues, supportive 

complementary policies, and future plans. In the end, it is aimed to conclude some 

basic planning, design and operational principles of bike-sharing in Turkey. 

3.4. Method of Analysis 

For field research, my visits to these three cities were carried out between 26-27 

August 2013 for Konya, 29-30 August 2013 for Kayseri, and 6-7 September 2013 

for Ķstanbul. In order to investigate bike-sharing cases in Konya, Kayseri and 

Ķstanbul, I applied four main data collection methods which are in-depth 

interviews, participant observation, collecting written documents, and collecting 

visual documents: 

¶ In -depth interviews were carried out with policy makers of bike-sharing 

systems in each city. In Konya, a total of three interviews were made:  
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with an engineer working in Konya Metropolitan Municipality Directorate 

of Road Making; the manager of Konya Metropolitan Municipality 

Department of Urban Development; and the director of the private 

company, which has the responsibility of operating the bike-sharing 

system. In Kayseri, one interview was made with the Electrical and 

Electronics Engineer of óKayseri Ulaĸēm A.ķ.ô, the firm that is the 

responsible authority for bike-sharing system, and also in Ķstanbul, one 

interview was made with the responsible authority of Bicycle Unit of 

ĶSPARK. Before going to these three cities, I prepared interview questions 

and all the interviewees were asked the same questions. In the research, 

the interview questions were formed through the outcomes of the literature 

review made for bike-sharing and the analysis of successful cases from 

different parts of the world. In -depth interview questions and their 

explanatory sub topics are presented below. 

 

 

1. What are your general opinions about urban transport? 

-Automobile use. 

-Use of public transport.  

-Use of bicycle. 

2. What were your aims for the construction of system? How did the idea emerge?  

Did the project intend to contribute to the image of the city? Did you also 

consider any of the following objectives in launching this system:   

-to help decrease car dependency? 

-decreasing air pollution and environmental awareness?  

-increasing bicycle use as an urban transport mode/alternative?  

-considering the positive impacts on human health?  

-increasing public transport use together with the integration of 

bike-sharing to public transport?  
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-decreasing the costs for road construction and other automobile 

related infrastructure?  

-providing urban transport for all people with an equal social 

status?  

3. Generally in Europe, there are plans to integrate bike-sharing systems with 

public transport through smartcards (a common card system that enables transfer 

between different modes). Is there any kind of an integration of your bike-sharing 

system?  

-If not, is there any plan for this? 

-If the passenger wants to use bike-sharing right after the use of 

public transport, are there any transfer discounts? If not, have you 

ever considered such a possibility?  

-It can be said that in the cities that bike-sharing is integrated with 

other public transport modes and free or discounted bike-sharing 

system exist, traffic congestion, noise and air pollution are reduced 

by means of decreasing car use. Are there any impact analysis or 

observations regarding this issue for this city?  

4. Positioning bicycles at proper and accessible places in the city, and existence 

of enough number of bicycles at stations seem to be significant for the success of 

the system. Which criteria were taken into account for site selection of bicycles? 

(closeness to central places, commercial areas, education-university areas, 

working placesé?) 

-Are there enough bicycles at stations? Are there any stations that 

run out of bicycles; or stations where no bicycles are used? (These 

questions are to support the question whether the locations of the 

stations are correct or not) 

-Is the total number of bicycles enough within the system?  

-Have you got any demand coming from public for a new station 

place or any station relocation from one place to another?  
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-Has there been a station removed since the beginning of the 

system? 

-Has there been a station relocated since the beginning of the 

system ? 

5. Is there a maintenance program for the system?  

6. Is there a public information program showing the existing situation of the 

system? 

-If yes; can it show the remaining bicycles at any station? 

-If yes; how is the information conveyed to public? (Through 

mobile phone application or computer based software or both?) 

7. Is there a mechanism for the redistribution of bicycles? (Redistribution from 

overloaded stations to emptier ones)  

8. Are there any campaigns, festivals or organizations for the advertisement of the 

system; or is there a plan for such activities? 

9. Are there problems of bicycle thefts or deteriorations for bike-sharing systems 

which are significant problems of these systems? 

-Did it happen at the beginning of the system? If yes; is there any 

decrease in this problem? Were there any specific efforts presented 

to eliminate the problem? 

10. What kind of a business model was applied in this city for the construction of 

bike-sharing system? What kinds of partnerships were established? Who were the 

actors? 

11. When the systems in Europe are investigated, it is seen that both wearing and 

not wearing a helmet while cycling bring some problems. What about helmet 

wearing requirements or regulations in your bike-sharing system?  
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12. If bicycle use has increased as a result of the initiation of bike-sharing, is 

there any increase in the number of accidents in which cyclists take part in? 

13. Sometimes, there may be some problems between cyclists and pedestrians. Is 

there any increase in the number of accidents between pedestrians and cyclists?  

-Did you receive any complaints from pedestrians about cyclists of 

bike-sharing? 

-Have pedestrians got used to cyclists? Are there any conditions 

such as walking on bicycle road or lane? 

14. In some cities in the world, we can see that bike-sharing systems are 

constructed without developing bicycle road network sufficiently in the city.  On 

the other hand, in Mexico City, before the construction of bike-sharing system in 

the city, 300 km bicycle road network was made. Will any investments be made on 

bicycle road making? Do you think that bicycle roads contribute to the success of 

bike-sharing? 

15. Are there any thoughts or projects for further developing the system, station 

additions, increasing the number of bicycles? (Or GPS tracking for bicycles as is 

the case in some cities in the world) 

16. A questionnaire study was carried out in the cities of Beijing, Shangai, and 

Hangzhou analyzing the trip purposes in using the bike-sharing system in each 

city. Possible trip purposes are presented below. In this city, do you have any 

information about the trip purposes bike-share users? Is there any research for it? 

-To work 

-To school 

-To return home 

-For shopping 

-For entertainment 

-Touristic trip 

-Others.. 
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As a result of in-depth interviews which were applied to policy makers in 

Konya, Kayseri and Ķstanbul, a comparative study was made for these three 

bike-sharing cases from Turkey in order to make the analysis of the results 

gathered from interviews. Interview questions were reviewed to make them 

easily comprehendible for this comparison analysis. Therefore, five main 

themes were determined together with their sub questions or research issues. 

The list below illustrates the components of the analysis, which are then used 

as analysis tables when presenting the findings of the field research. 

Planning background 

- Is the system based on a transport plan; or an urban plan or urban design 

project (integration with any sort of plan)? 

- Initiation of the project (Who launched the decision of bike-sharing?) 

- Bike station site selection 

- Planning and construction aim of the system 

- Bicycle road infrastructure in relation with bike-sharing that directly 

effects the efficiency of the system 

System Design 

- Existence of station shelters 

- Sufficiency of total number of bicycles within the system 

- Locking mechanism 

- Noticeability or visibility of stations 

- Inclusion of any characteristics from fourth generation of bike-sharing for 

future 

Operational issues 

- System continuity in all seasons and bad weather conditions 

- Mobile application for bike-sharing systems 

- Public transport integration of systems through smartcards 

(intermodality) 

- Ease of use of the system for locals and visitors in terms of user 

registration process 
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- Maintenance of systems and bicycle redistribution mechanisms 

- Pricing 

- Helmet wearing obligation 

Supportive complementary policies 

- Encouraging policies to increase the use of systems 

- Is the system constructed for supporting non-motorized transport as an 

upper scale vision? Are policy makers aware of the significance of it? 

- Advertising efforts for bike-sharing  

Future 

- Is there a plan for system expansion to serve urban transport more? 

- Demand coming from citizens/users for station addition or new system 

construction 

- Are there any planned physical improvements on the components of 

systems? 

 

¶ Participant observation is another method of gathering information for 

research areas. I individually participated by cycling throughout bike-

sharing service area of those cities during 2 days for each city by using 

bicycles of bike-sharing systems. In Konya, I had registered the system 

from the web site of service provider by using credit card before I went for 

site analysis, and then, I started using bike-sharing in Konya beginning 

from the bike station which was closest to my arrival point of railroad 

terminal. In two-day analysis in Konya, I never get on any other motorized 

vehicle for my inner city urban travel; the only modes for urban transport 

for me were walking and cycling with bike-sharing in this city. In Kayseri, 

my bike-sharing experience started from the bike station in the city center 

after a difficult system registration procedure. I almost never walked in the 

city; almost all my movements in the city were realized by bicycles of 

óKaybisô bike-sharing. In Ķstanbul, in two-day field analysis period, I could 

only use bicycles of bike-sharing in the first day after travelling to 
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Kadēkºy coastal line on which bike-sharing stations start and continue 

along the coastal corridor.  

¶ Collecting written documents is another research method that I have 

used. I scanned all the available documents about bike-sharing in general 

and specific to the ones in Konya, Kayseri and Ķstanbul. These included 

web sites, articles, books, academic thesis, projects and news. 

¶ Collecting visual documents is another part of data collection process. In 

this stage, searching internet and taking photos in Konya, Kayseri and 

Ķstanbul constituted the main part of gathering data. In addition, some 

conceptual schemes were produced in order to make the analysis of bike-

sharing in Turkish cases more easily comprehendible.  
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CHAPTER 4 

4. ASSESSMENT OF BIKE-SHARING SYSTEMS IN KONYA, 

KAYSERI AND ĶSTANBUL 

This chapter presents a comparative study of the bike-sharing systems in Konya, 

Kayseri and Ķstanbul. First, the state of cycling  and bike infrastructure in Turkish 

cities are described; and then, bike-sharing concept in particular to Turkey is 

explained providing information on cities that are operating bike-share systems as 

well as those that are  planning. The main focus of the chapter is the comparative 

analysis of the three case studies from Turkey, Konya, Kayseri and Istanbul. 

4.1. Cycling in Turk ish Cities 

Cycling in the city in order to reach to work, to home, or to any place that is 

desired to be travelled to is considered as a crucial element in urban transport 

planning since it has many benefits such as decreasing automobile dependence for 

individuals, being a green mode of urban transport, serving as a supplementary 

solution for environmental, ecological or social sustainability concerns and 

providing health benefits to its users. Thus, policy makers in many cities in the 

world have constructed bicycle lanes or separated bicycle roads and launched 

bike-sharing programs as vital urban transport strategies to support cycling. In 

Turkey, the condition seems different within the context of the use of bicycle in 

the city as a transport mode. Bicycle has mostly been considered as a soft policy 

in Turkey, an instrument just to support recreational needs of people.- The idea of 

using bicycle as an urban transport mode was systematically under-recognized by 

policy makers until the last decade. 

In Turkey, cycling could not gain enough significance as an urban transport mode; 

however, despite the lack of supportive policies, some cities adopt bicycle use 

more than the average of Turkey: Ķzmit, Adapazarē -industrial cities-, Adana, 

Gaziantep -advantageous cities with their climate conditions and flat topography-, 

and other urban and rural settlements in Aegean Region (Y¿ksel Proje-Ulaĸēm 

Art, 2001). The city of Konya in Turkey has become the pioneer to make bicycle 

use a kind of a travel preference in cities. The traditional cycling structure of 



102 
 

citizens in Konya has created an inevitable demand for construction of bicycle 

roads and regulations to enable cycling as a safe mode of urban transport.  

In Konya, convenient topography and climate conditions has enabled bicycle use 

efficient between urban center and peripheral vineyards and orchards, and 

between residential and working areas. The meeting of people in Konya and 

bicycle is dated to 1920s due to the convenience of a flat topography and lack of 

other urban transport modes apart from horses and horse-drawn vehicles. Bicycles 

played an important role of connecting urban center and periphery of the city in 

those years. Today, as a result of the common use of bicycle among various ages 

of people in Konya, a bicycle culture is present; so that, this city has come to the 

forefront in Turkey with its considerable cycling experience as an urban transport 

mode (Y¿ksel Proje-Ulaĸēm Art, 2001). 

By the end of 2012, 196 km bicycle road was constructed in Konya (Konya 

Metropolitan Municipality, 2013). As seen in Figure 29, shared bicycle lanes and 

separated bicycle roads exist at different parts of Konya. However, no bicycle lane 

or road exist at the core city center, and people have been trying to deal with 

intensive traffic, often at the expense of their safety while cycling. Policy makers 

in the municipality have not taken any concrete steps to designate some parts of 

motorized vehicle roads to cyclists (Figure 30). 

 

Figure 30. Shared and Segregated Bicycle Roads from Konya  

Source: (Konya Metropolitan Municipality) 

 

http://tureng.com/search/vineyards%20and%20orchards
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Figure 31. Cycling in the Core Center of Konya without Separated Bicycle 

Road as well as Cycling Safety 

Source: (Personal Archive) 

In Kayseri, there is also a cycling culture in the city due to the flat topography and 

grid urban layout enabling efficient link between central and more peripheral 

locations in the city. According to Demirdirek (Analysis of 'Kaybis' Bike-sharing 

System in Kayseri, 2013), 85 km bicycle lane was created together with the 

positioning of bike-sharing system in the mid of 2009. All these bicycle lanes are 

shared types which are juxtaposed with vehicle traffic (Figure 31). 



104 
 

 

Figure 32. Examples of Shared Bicycle Lanes in Kayseri 

Source: (Personal Archive)  

Bicycle lane network of Kayseri was created according to the locations of the 

stations of óKaybisô bike-sharing system; therefore, this network was designed 

around the main core city center to enable the transfer of people to a tram station. 

A considerable part of bicycle lanes in Kayseri was created by using the term of 

óbicycle boulevardô that is used for the streets that contain one of the vehicle lanes 

shared with bicycles. In other words, one lane on the road, which is designed 

depending on the width capacity needed for the vehicle traffic, is used both by 

motorized vehicles and bicycles. Due to the lack of any type of separation from 

motorized and often high-speed traffic, cycling safety is a major problem on such 

streets (Figure 33). 
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Figure 33. Views from óBicycle Boulevardô in Kayseri Including A Section 

Source: (Personal Archive)  

In Ķstanbul, coastal corridors in both Anatolian and European sides of the city 

constitute a potential for recreational cycling. Some efforts have also been put to 

penetrate bicycle road infrastructure to inner parts of the city on plans. However, 

bicycle use as an urban transport mode has not efficiently been realized yet. As a 

result, óĶsbikeô bike-sharing system in Ķstanbul has only been limited to coastal 

lines in terms of station positioning. Figure 34 shows the examples of bicycle 

lanes in Kadēkºy coastal corridor and Kadēkºy Moda Street. 



106 
 

 

Figure 34. Examples of bicycle lanes in Kadēkºy coastal corridor and 

Kadēkºy Moda Street 

Source: (Personal Archive)  

In addition to the above cities, which form the focus of the analysis in this study, 

there are few other cities that implement bike roads and lanes; however, such bike 

networks are still very limited in coverage and such cities are limited in number. 

Mobility needs are increasingly been met by motorized transport in Turkish cities, 

and automobile usage is on the increase. Many local authorities consider road 

programs that propose more road building, road widening, fly-overs or 

underpasses in inner cities as a solution to reduce traffic congestion, but in a 

number of cities there is now an awareness that alternatives to the automobile 

must be improved, and among these alternatives cycling may help encourage 

more sustainable travel patterns and hence create a more sustainable urban 

transport system. As described in the earlier chapters of this study, bike-sharing 

systems may have the potential to change travel patterns of people and to create a 

bicycle culture for urban transport. The cities that launched bike-share systems are 

worth analyzing in this context since they may become models for other cities in 

Turkey that search for strategies to reduce car dependency and encourage 

sustainable mobility.  

4.2. Bike-sharing in Turkey: Konya, Kayseri and Ķstanbul Case 

Studies 

In Turkey, bike-sharing systems have been recognized by policy makers in local 

governments in recent years in order to respond to different sorts of demands of 
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local people or tourists. After the first initiative in Kayseri, a kind of a bike-

sharing boom has been experienced since 2009 in Turkey. Free construction of 

system by means of agreement with private advertisement firms and intense 

interest of public enable the rise of bike-sharing in Turkish cities. The table below 

shows all bike-sharing programs in Turkey under operation together with their 

station and bicycle numbers (as of  July 2014) (Table 16). 

Table 16. Bike-Sharing Systems in Turkey as of July 2014 

CITY  
Program 

Name 
Start Date 

Number of 

Station 

Number 

of Bicycle 

Konya Smart Bike October 2011 40 500 

Kayseri Kaybis July 2009 25 300 

Ķstanbul 

(Kadēkºy-

Kartal)  

Ķsbike May 2013 10 100 

Ķstanbul 

(Florya-

Yeĸilkºy) 

Ķsbike 
At the beginning 

of 2014 
5 100 

Ķzmir (city 

center) 
Bisim January 2014 29 311 

Ķzmir 

(Karĸēyaka) 
Karbis January 2013 7 65 

Samsun Sambis June 2013 6 106 

Muĵla 
ñAkēllē 

Bisikletò 

Openning in 

near future 
4 40 

Antalya Antbis 
At the beginning 

of 2014 
6 40 

Eskiĸehir Esbis March 2014 10 120 

Kocaeli 
ñAkēllē 

Bisikletò 
2014 15 120 
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Table 16 (continued) 

Giresun 
ñAkēllē 

Bisikletò 
Under project - 100 

Yalova 
ñAkēllē 

Bisikletò 
Mid 2013 10 120 

 

The first bike-sharing initiative was realized in Kayseri in July 2009 named 

'Kaybis' to support mainly the tram line by transferring people from inner parts of 

the urban area to the tram stations. Therefore, in site selection of bike stations, to 

enable the integration between these two modes was considered as a crucial issue. 

Later on, the second bike-sharing system construction was experienced in October 

2011 in Konya, in which a considerable bicycle culture exists in Turkey. Konya 

'Smart Bike' system was initiated to make short or middle distance travels in the 

city easier and healthier as well as to support recreational cycling demands of 

local people and tourists. In addition, policy makers of ISPARK in Ķstanbul 

considered Kadēkºy-Kartal recreational coastal corridor as a potential for cycling 

by public bicycles taken from bike stations on different parts of the corridor; 

therefore, óĶsbikeô system was realized on May 2013. Table 17 shows the basic 

characteristics of these three cases including initiation date, operator and service 

provider, the area covered by bike stations in the city, city population, and total 

number of stations and bicycles. 

Table 17. Main Characteristics of Bike-sharing Systems in Konya, Kayseri 

and Ķstanbul 

Program name Smart Bike Kaybis Ķsbike 

City Konya Kayseri Ķstanbul 

Service Provider Next Bike Clear Channel - 

Operator Wall AG 
Kayseri Ulaĸēm 

A.ķ. 
ĶSPARK A.ķ. 

Start date October 2011 July 2009 May 2013 
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Table 17 (continued) 

Program coverage 
Almost entire 

urban macroform 

Around city center 

focusing on 

service area of 

tram line 

Coastal Corridor 

between Kadēkºy 

and Kartal 

City population 2 079 225 1 295 355 14 160 467 

Number of 

stations 
40 25 10 

Number of 

bicycles 
500 300 100 

 

These three cases from different cities in Turkey will be analyzed in detail by 

means of the questions directed to policy makers in Konya, Kayseri and Ķstanbul. 

Under the following heading, issues about óSmart bikeô, óKaybisô and óĶsbikeô are 

presented including the planning, design, operation, policy implementations and 

future plans. 

4.3. Comparative Analysis of Three Bike-sharing Cases 

In this bike-sharing research, the field analysis was designed considering the 

issues revealed from the literature review and successful examples from other 

parts of the world. Following the information from the literature review and 

lessons learnt from best-practice cases, the analysis was conducted to focus on the 

planning background, system design, operational issues, supportive 

complementary policies, and future plans of these bike-share systems. The 

analysis is presented below under these sub-headings. 

4.3.1. Planning Background 

Any kind of changes made in urban space should depend on a plan, so that the 

future of activities can be predictable, problems or deficiencies can be determined 

easily; and as a result, maximum benefit can be gained from the activity or 

changes in urban space through planning. For example, if a Light Rail System 

construction is not planned in integration with the network of the public transport 
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system as a whole within the context of an urban plan or a general transportation 

plan, the use and efficiency of system may decrease in time; moreover, instead of 

contributing to the general public interest by facilitating urban accessibility, it 

might have damaging impact on urban transport. Therefore, any transport project 

must be considered in integration with the whole transport network; but it must 

also be considered in coordination with urban development plans and urban 

design projects. Transport is an outcome of urban land-use and urban 

development patterns, but it can also affect and determine urban development and 

has a major effect of urban space and public space. Any transport project, 

therefore, must be planned and designed in coordination with urban plans, 

projects as well as wider transport plans and projects, and must be introduced in a 

policy package of coherent and complementary urban and transport plans, projects 

and programs. 

A similar condition is valid for bike-sharing systems. It is ideal that bike-sharing 

is considered as a part of urban development and urban plans so that it can 

contribute to the attainment of the objectives of such wider plans. The case of 

Paris Velib is a good example: it was described in Chapter 2 that the system was 

launched as one of the components of a comprehensive urban improvement plan, 

called Cilivised Spaces, and hence contributed significantly to the realization of 

this planôs objectives.  

In addition to its level of integration to urban and transport plans, the analysis also 

investigated the initiation of the project, bike station site selection considerations, 

and construction processes of bike-sharing systems. These analyses are presented 

below. 

¶ Is the system based on a transport plan; or any sort of plan? 

Depending on any kind of plan for a bike-sharing system means that the system 

would be a part of a general vision or a kind of sustainable transport policy or any 

kind of planning document.  

KONYA  

When the basis of Konya óSmart Bikeô bike-sharing system is investigated in 

terms of planning background, it can be seen that no phrases about bike-sharing 
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system exist in any planning documents of the city. In 2001, Konya Metropolitan 

Area Urban and Periphery Transport Master Plan was made, and it included a 

section that mentions a Bicycle Plan for Konya in order to constitute a basis for 

bicycle policies in urban transport, regulate and improve bicycle use in the city. In 

the 2000s, bike-sharing concept has started to become popular as an urban 

transport mode in the globe; therefore, in the years that Konya Metropolitan Area 

Urban and Periphery Transport Master Plan was applied, there was not any future 

projection in the minds of policy makers of local government about constructing a 

bike-sharing system in Konya. Besides, in Master Plan and Development Plan of 

Konya, no indicators can be seen about planning decisions of óSmart Bikeô system 

such as locations of bike-sharing stations. Additionally, in upper scale spatial and 

strategic plans of Konya-Karaman 1/100000 scale Environment Plan (¢evre 

D¿zeni Planē), Konya Metropolitan Municipality Strategic Plan (2007-2011) and 

Konya Special Provincial Administration Strategic Plan (2010-2014) nothing can 

be seen about bike-sharing as an upper scale strategy as a transport policy as well 

as bicycle use as an urban transport mode.  

KAYSERĶ 

óKaybisô bike-sharing system of Kayseri has also not been an outcome of any 

spatial plan or urban transport policy of a planning document. In Kayseri Master 

Plan or Development plan, Yozgat-Sivas-Kayseri Environment Plan, Kayseri 

Special Provincial Administration Strategic Plan (2010-2014) and Kayseri 

Metropolitan Municipality Strategic Plan (2007-2011) introduction of a bike-

sharing system did not feature before the construction of the system in 2009. 

Similarly, no statements exist in Kayseri Metropolitan Municipality Transport 

Master Plan either; however, there is a phrase in the plan as ósupporting public 

transport modes in Kayseriô which means that integration of different public 

transport modes with each other including a tram line passing through the city in 

east-west direction. In this respect, the tram was in the plans and while bike-

sharing did not emerge from a planning document, it can be claimed that it was 

planned in a way to support the tram system because bike station positioning was 

done for almost completely the achievement of increasing catchment area of tram 
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line through integration of bike stations with tram stations. Demirdirek and 

G¿ndoĵdu (2011) stated that this bicycle system was planned to feed the main 

public transport line of the city and this was compatible with the objectives 

mentioned in Kayseri Transport Master Plan. 

ĶSTANBUL 

In Ķstanbul, óĶsbikeô bike-sharing system was not constructed as a result of any 

planning or policy document such as a Transport Master Plan, Strategic Plan, 

Environment Plan, Master Plan or Development Plan. This system is just an 

outcome of a tendering between Ķstanbul Metropolitan Municipality and a private 

firm about city furniture and advertisement which means that private firm 

constructs bike-sharing system to the city for free as a requirement of tendering 

condition. 

Analysis of plans and policy documents within the context of bike-sharing cases 

from Turkey shows that óSmart Bikeô, óKaybisô and óIsbikeô systems were not 

directly integrated with a general vision, strategy or policy for urban development 

or urban transport. They stand just as single projects or investments of local 

governments. 

¶ Initiation of the project (Who launched the decision of bike-sharing?) 

Taking the decision of bike-sharing for the sustainability of urban transport is 

directly integrated with previous issue of being integrated with a plan. If any plan 

or urban strategy document does not lead the proposition of bike-sharing, so it 

needs to be initiated by personal efforts of policy makers or private sector 

suggestion to local governments. Konya, Kayseri and Ķstanbul cases show such 

characteristics in terms of initiation of the bike-sharing.  

 

KONYA  

In óSmart Bikeô system of Konya, personal efforts of responsible authorities in 

Konya Metropolitan Municipality resulted in the initiation of the project. 

Koyuncu (2013), who is the manager in Konya Metropolitan Municipality 

Department of Urban Development, explains that; 
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The system in Konya is constructed within the content of tender of urban 

furniture; in other words, responsible people in municipality saw foreign 

successful examples of bike-sharing systems and as a result, they demand 

the system for the city in tender. 

Similarly, responsible person of bicycle roads in Konya, Ceylan (2013), who is 

working in Konya Metropolitan Municipality Directorate of Road Making, 

expressed that; 

Metropolitan Mayor of Konya attaches much importance to bike use and 

making bike use widespread in the city, and all these bicycle lanes and 

infrastructure are products of the vision of the Mayor. I think he has 

wanted this óSmart Bikeô system to be constructed in Konya.  

KAYSERĶ 

óKaybisô system of Kayseri had similar tendering stage for urban furniture. In 

Kayseri, the initiation process of bike-sharing has been experienced without the 

content of any upper scale strategy as in Konya. The Metropolitan Municipality 

made a deal with Clear Channel advertisement firm in order to design and 

regulate urban furniture and advertisement issues in Kayseri urban center. Within 

this process, this private firm suggested this system for Kayseri urban center, and 

municipality put a provision to the agreement with the firm for the construction of 

25 bike stations and 300 bikes in the Kayseri urban area. Therefore, in 2009, bike-

sharing system in Kayseri 'Kaybis' was established. According to Demirdirek 

(2013) who is the Electrical and Electronics Engineer of óKayseri Ulaĸēm A.ķ.ô 

firm the initiation process was as follows; 

The initial suggestion came from Clear Channel, which is a global firm 

carrying out advertisement issues, for our municipality. It also established 

the bike-sharing system and had performed advertisement issues in the 

urban area of Barcelona. Kayseri has also been working under an 

agreement with Clear Channel in advertisement issues. This firm made a 

suggestion to the municipality through a presentation of bike-sharing, and 

this system was established to Kayseri for free in exchange for advertising 

rights given to this private firm. 

ĶSTANBUL 

In the process of bike-sharing system in Ķstanbul -Ķsbike-, personal efforts of 

policy makers were effective in the establishment of the system. Similar to the 

other cases from Turkey, bike-sharing system in Ķstanbul does not depend on a 
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transport master plan or urban development plan. The initiation idea of the system 

emerged thanks to previous General Directorate of ĶSPARK as Kaya (2013), who 

is the responsible person of Bicycle Unit of ĶSPARK, stated that; 

The idea of bike-sharing in Ķstanbul emerged under the previous General 

Directorate of ĶSPARK who saw this system in foreign countries like 

Netherlands. Then, he intended to construct this system at the Ķstanbul 

historical center around Sultanahmet for tourists together with the help of 

responsible people from Kayseri, but the system failed and they could not 

deal with it. Later on, they again came last year, and discussed whether we 

shall construct the system again or not. Then, authorities chose a place 

(Kadēkºy-Kartal recreational coastal corridor) that was well-known, easy 

to establish, involving bicycle culture and bicycle road for construction. 

The system started its operation after this process.  

Three bike-sharing cases from Turkey show that these systems do not depend on 

any sort of upper scale sustainable urban transport strategy. While there is an 

understanding in the world that bike-sharing systems can reduce car dependency 

and car traffic, support non-motorized transport and be used as a healthy urban 

transport mode, 'Smart Bike', 'Kaybis' and 'Isbike' systems were not launched with 

such general visions shared explicitly by decision-makers. Of course actors and 

decision-makers may be aware of such potentials of the system; however, their 

introduction was not accompanied with such wider urban strategies explicitly 

announced. . The systems were not launched as an outcome of comprehensive 

urban or transport studies; personal efforts were effective in their establishment. 

¶ Bike station site selection 

What we can understand from planning of a bike-sharing system on urban space is 

bike station site selection. As in planning of other modes of urban transport such 

as buses, Light Rail or Heavy Rail systems, location of bicycle sharing stations 

seems crucial for people to reach a bike in an easiest manner. Therefore, the 

question of why the locations of stations have that much significance in planning 

gains importance.  

A station is a transfer point that enables people to move from one place to another 

within the city. In order to maximize the service efficiency of a station, it should 

be easily accessible, located at crowded attraction points, and take place in 
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optimum distance with other stations of the same mode. Bike-sharing is one of the 

modes that should be carefully planned in terms of station distribution to achieve 

maximum benefit from definite number of station. The decision of where the 

bikes will be in the city is differ from each other in the Turkish bike-sharing cases 

of Konya, Kayseri and Ķstanbul. Within the content of location of bike-sharing 

station, integration with other public transport destinations, the effects of 

university integration and movements which are enabled thanks to this system are 

also significant issues, and they will be mentioned according to research results 

for three different cases. 

KONYA  

Konya bike-sharing case revealed that 40 stations of the system were distributed 

to different parts of urban area by using trial and error method. This method in 

planning of bike-sharing means that site selection of stations is made by one 

authorized responsible person or a group of people, later unused stations are 

shifted after some time to the places that they can serve more to the people as an 

urban transport destination. It can be seen in Figure 35 that bike stations were 

mostly distributed around main urban center, and there are also extensions 

towards each direction from center. In Konya, the manager in Metropolitan 

Municipality Department of Urban Development, Koyuncu (2013), who is also 

the responsible person of Konya óSmart Bikeô system, has decided the distribution 

of locations of stations, and expresses this process as: 

The stations were needed to be distributed evenly to the city. Public 

buildings, universities, dormitories, bus terminal, areas around hospitals 

and existing bicycle lane routes were primarily preferred for the stations; 

besides, it was considered important to locate as many stations as possible 

to the places where visual angle of city surveillance cameras cover the 

station point of bike-sharing in terms of security. I never think about side 

streets, I preferred the points which are dense in terms of populationé 

Trial and error method was effective in site selection of stations. Some of 

the stations were not used, and we shifted those to better places in terms of 

utilization. In addition, political reasons were also effective in site 

selection. In Karatay district of Konya, it can be easily estimated that 

bicycles could be mistreated, whereas we put stations there in order not to 

face any reaction from district municipality and local people. 
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Figure 35. Distribution of Konya Bike-sharing Stations Including Existing 

Bike Routes  

Source: (Personal Drawing)  
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In summary, bike stations of óSmart Bikeô system were distributed in accordance 

with some location criteria which are: 

-Routes of existing bicycle lanes 

-Attraction points 

-Transport nodes 

-The places facilitating movements towards center or opposite direction 

As previously seen in Figure 36, some of the stations were located on bicycle lane 

routes in Konya. The support of bike lanes to bike-sharing certainly increases the 

efficiency of system and the number of uses as seen in especially European 

examples of bike-sharing. In Konya, bike lanes exist on exit roads of Ķstanbul, 

Ankara, Karaman, Isparta and Antalya, on peripheral expressway of the city, and 

on some parts of western side roads of the city. Therefore, those lanes help users 

of bike-sharing for their travel around or towards the city center. In Figure 37, an 

example of bike lane and bike-sharing integration is shown. 
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Figure 36. One of the Bicycle Lane and Bike-sharing Station integration in 

Konya óSmart Bikeô System  

Source: (Personal Archive)  

Another important emphasis for site selection is attraction points which are 

university, main city center, commercial activities, Mevlana Museum, 

municipality, industrial area, Meram recreational area, and hospital. For instance, 

there is one station at the entrance of Konya Sel­uk University, two stations in 

Organized Industrial Zone, and one station near the shopping mall which is next 

to the bus terminal. This kind of a relationship between bike-sharing stations and 

those attraction points constitutes a positive impact for the use of the system as an 

urban transport mode, which increases service area of the system and accessibility 

of different land uses within the city.  

Bus terminal and conventional rail station of Konya are also destinations of 

significant transport modes. At the beginning of initiation process of óSmart 
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Bikeô, one bike-sharing station was located for each of these transport modes of 

the city. Today, bus terminal bike station is still working on Northern urban 

development corridor. This transport node also includes a tram station; therefore, 

these three stations constitute significant multi modal characteristics whose 

components are bus terminal, tram station and bike-sharing station. However, as 

seen in Figure 37, bike station in front of conventional rail station ïshowed with 

gray color- was implemented at the beginning, but it has been removed after some 

time. Besides, it is important to mention that tram and other public transport 

stations play the role of being urban transport node within the city; however, 

limited effort was made to use those nodes together with bike-sharing stations in 

Konya urban center. 

 

Figure 37. Conventional Rail Station of Konya and Its Nonworking Bike 

Station  

Source: (http://www.nextbike.com.tr/tr/konya/locations/) 

The final analysis for site selection of bike stations is about movements within the 

city. There are several main activity centers in Konya which were taken into 

consideration while selection. These are mainly residential areas, Organized 

Industrial Zone, university, city center and Meram recreational area. Generally, it 

is obvious from the locations of bike stations in the city that university students 

use bicycles between center, their homes and their campus; some users use the 

system between city center and their homes; industry employees use between their 

homes and Organized Industrial Zone; and finally people sometimes prefer to 



120 
 

perform their movement from their home to Meram recreational areas with bike-

sharing. As seen in Figure 38, the main activity centers of Konya urban center are 

in relationship with each other thanks to the óSmart Bikeô bike-sharing system. 

 

 

Figure 38. Urban Movements in Konya between Different Land Uses with 

Bike-sharing 

Source: (Personal Drawing)  

KAYSERĶ 

In Kayseri, site selection of a total number of 25 bike stations was done through a 

partially trial and error method as in Konya. Some of the unused stations were 

shifted to better places on which bike use frequency had been estimated as higher. 

However, the reason why the method is called as not a complete but partial trial 
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and error is that policy makers had a vision for gaining maximum benefit from 

bike-sharing in terms of urban transport. Kayseri bike-sharing case study shows 

an important example of strategic visionary thinking for bike stations. 

A feasibility study was realized before site selection for bike stations in Kayseri 

(Demirdirek, 2013). Bike stations were not distributed to the whole city; they 

were focused on mainly the city center and the university (Figure 39). A tram line 

exists which serves the city along east-west direction in urban area. Bike-sharing 

system was constituted as an urban transport instrument which was planned to 

increase the service area of tram line by creating north-south extensions. 

According to the research carried out by Demirdirek and G¿ndoĵdu, óKaybisô 

Kayseri Bicycle System was established to contribute to the urban transport 

network. It was planned by considering the targets in transport master plan to feed 

main public transport line. Passenger attraction points in the city was taken into 

consideration in site selection of stations, and the main aim of this system is 

enabling short and middle distance trips to be realized through bicycle within the 

city (Demirdirek & G¿ndoĵdu, 2011).  
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Figure 39. The Area of Bike-sharing in Kayseri Including Different 

Transport Modes and General Urban Layout 

Source: (Personal Drawing)  

In óKaybisô bike-sharing system, the initial aim was creation of a network together 

with public transport alternatives which are tram line and bike-sharing rather than 

using these two systems separate from each other. In time, after nine months of 

establishment of system -in April 2010-, the stations of Erciyes University were 

located in its campus area, and those were the stations which had been removed 

from Organized Industrial Zone of Kayseri. Demirdirek (2013), who is the 

Electrical and Electronics Engineer of óKayseri Ulaĸēm A.ķ.ô firm, mentions this 

process as follows: 

It is not possible to penetrate urban rail system of Kayseri into the inner 

parts of the city; it can only follow a route on a main single line. 

Therefore, what we should do was carrying passengers from inner city to 

rail line which was the initial aim of establishment of bike-sharing. 

However, later on, this aim has evolved ïparticularly after the arrangement 

of University stations. Currently, the stations in university have become 

the most frequently used ones within the system; additionally, together 

with the university effect on bike-sharing, a sudden change occurred in the 
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data of user ages. A significant proportion of youths and a significant 

increase in the number of female users are observedé.. Initially, we had 

put two stations to Organized Industrial Zone (OĶZ), but the distance 

between that industrial area and city center is too much, and we only have 

25 bike stations. We have no chance to put any station on that kind of a 

distance. If we sprawl this system towards remote parts of the city, we 

should support the distance with additional stations. Consequently, since 

we could not provide bike station service between Organized Industrial 

Zone and city center, óKaybisô stations in OĶZ did not work and we 

removed them. 

In Figure 40, the exact locations of bike stations are shown including tram line 

integration and bike lanes. It can be seen that all the stations were distributed in 

main urban central area and the university. As a result of the analysis of Kayseri 

óKaybisô bike-sharing system, it is important to mention that several criteria can 

be concluded for site selection of bike stations. These are; 

-Carrying passengers to tram stations from northern and southern parts of the city 

-Attraction points (university, city center, Organized Industrial Zone) 

-Bicycle lane integration 
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Figure 40. Distribution of Kayseri Bike-sharing Stations Including Existing 

Bike Routes and Connections with Tram Line 

Source: (Personal Drawing)  

The principal aim of óKaybisô was to support the efficiency of tram line in the 

city. Bike stations in northern and southern part of tram line play the role of 

transferring people to significant destinations. Such an integrated public transport 

network enables the movements along both north-south and east-west directions. 

Figure 41 shows which bike station is in relationship with which tram station 

specifically. Integration of bike-sharing to public transport is a previously planned 

strategy before the construction of the system, and today it can be thought as a 

successful example for other initiatives in Turkey.  
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Figure 41. Urban Movements in Kayseri city center with Bike-sharing 

Source: (Personal Drawing)  

According to Demirdirek and G¿ndoĵdu (2011), when the most frequently used 

stations are considered, it can be seen that óKaybisô system accomplished its 

mission of connecting rail system to inner urban areas successfully. The passenger 

flow from Inºn¿ bike station, which is located on inner part of residential areas, to 

Hunat bike station, which is also integrated with a tram station, makes those 

stations most frequently used ones. In addition, a questionnaire carried out for 

óKaybisô states that 60% of bike-sharing users in Kayseri use this system to reach 

rail system stations  

Attraction points also seemed to be significant for site selection of bike stations. 

Most of the stations were located at central part of urban area of Kayseri, which 

are on Sivas Road -especially integrated with tram station as seen on Figure42-, 

green areas and easily accessible points on northern and southern parts of the tram 

line (Figure 43). Additionally, university and Organized Industrial Zone 

integration of bike-sharing stations were other issues that policy makers had paid 
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attention. 'Kaybis' system of Kayseri was established on July 2009, at the 

beginning it was thought that Organized Industrial Zone of Kayseri had been an 

important working area and this western part of 

 the city should had been connected with main city center and residential areas. It 

was predicted that óKaybisô bike sharing system would be able to carry people 

from city center to the main industrial working area of the city; therefore, two 

bike stations were put there. However, about 15 km distance exists between 

central bike stations and the ones in Organized Industrial Zone. Therefore, those 

stations could not be used as expected before the establishment, and they did not 

work. This resulted in the removal and relocation of them on April 2010 to 

Kayseri Erciyes University. The main aim to transfer stations to university was 

carrying students from one place to another within the university and to city 

center. 

 

Figure 42. Tram Station Integration of óKaybisô Bike-sharing 

Source: (Personal Archive)  
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Figure 43. Integration óKaybisô Station with an Easily Accessible Green Area 

Source: (Personal Archive)  

The final criteria for site selection of bike-sharing stations can be concluded as the 

effort of bicycle lane integration. As previously mentioned in Figure 40, each bike 

sharing station located in city center exists also on a bike lane, because bike lanes 

were constituted according to the locations and service area of óKaybisô stations. 

Together with this policy, it was aimed to connect bike stations through bicycle 

lanes to support a safe bike-sharing transport.  

In Kayseri, this óKaybisô system will be changed in near future completely 

including all of the bicycles and bike stations in terms of both the location of 

station, station design, number of station, operating mechanism and bicycle 

design. In other words, a local system is about to be innovated, and the 

components of it will be produced by using only domestic resources. 

Consequently, the number of stations will be increased, and new locations for new 
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stations will be assigned to new places. According to the statements of 

Demirdirek (2013), who is the Electrical and Electronics Engineer of óKayseri 

Ulaĸēm A.ķ.ô firm, bike station site selection for the newly innovated Kayseri 

bike-sharing system will be made considering two main criteria which are: 

-Tram line & bike station relationship: the locations of bike stations should serve 

cyclist transferring to tram stations (existing tram line and extension projects will 

be considered) 

-Demands coming from people: newly built stations should be located near to the 

areas from which bike station demands were received (universities, public 

institutions, dormitories, public spaces etc.) 

ĶSTANBUL 

Istanbul is the most populous city in Turkey, which brings along very high levels 

of mobility and major problems of traffic congestion. In the last decade, bicycle 

use has been encouraged by policy makers of the city by creating bicycle lanes, 

bicycle parks and bike-sharing system. This system in Istanbul, which is between 

Kadēkºy and Kartal coastal line for approximately 19 km, has been in service 

since May 2013 with 10 stations and 100 bicycles. In Istanbul, site selection of 

bike stations for óIsbikeô system was preferred to be made on crowded attraction 

points of this coastal corridor; therefore, this decision made the system be used 

just for recreational aim. In Figure 27, a general layout about where the system is 

decided to be constructed in Ķstanbul can be seen together with general urban 

macroform and main highway connections. Kaya (2013), who is the responsible 

person of Bicycle Unit of ĶSPARK, expresses the site selection process as 

follows: 

Main components of this system are bicycles and stations, and also site 

selection of those stations is crucial for the future of the system. Our initial 

criterion was putting them on attraction points. However, the distance 

between stations is 1km or 1.2km which is too long; actually, it should be 

500-600 meters at most. The conditions at that time necessitated such a 

long distance for our systemé..After the failure of the construction of a 

similar system in Ķstanbul historical center around Sultanahmet for tourists, 
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it was important that the stations of this óĶsbikeô system were constructed 

on a place that people could get used to easily. Later on, Kadēkºy-Kartal 

coastal corridor was selected, because cycling culture exists for local 

people, and there is a previously constructed bicycle lane on that 

corridoré. Such kind of a wide bicycle lane does not exist on anywhere 

else in Ķstanbul. Then, we looked for places for stations where people 

come together on that coastal line. For example, Dalyan Green Area, 

which is the second station in Kadēkºy, is the end of Baĵdat Avenue, and 

this green attraction area is a place that people frequently come and enjoy 

their time. Then, one of the further stations is located near to a big 

supermarket in the district of Maltepe. However, again it is important to 

emphasize that the distance is too long between those 10 stations, and the 

number of stations should be increased. 

 

Figure 44. The Area of Bike-sharing in Ķstanbul on Kadēkºy-Kartal Coastal 

Corridor  

Source: (Personal Drawing)  

The stations of Ķstanbul bike-sharing system -Ķsbike- were distributed along the 

coastal recreation area beginning from Kadēkºy-Caddebostan beach with a bicycle 

lane and ending with the sea bus pier of Kartal. As seen in Figure 45, bike stations 

were distributed evenly in terms of the distance between them. A randomly site 

selection attitude was not applied in the process; on the contrary, some criteria 

were paid attention for exact points of stations which can be inferred as: 

-Existing cycling culture on coastal line 
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-Attraction points and estimated movements  

 

Figure 45. Distribution of Ķstanbul Bike-sharing Stations Including Existing 

Bike Routes 

Source: (Personal Drawing)  

The location of the bike-sharing system in Kadēkºy coastal side is a unique place 

in Ķstanbul where the locals have already embraced cycling culture. Local people 

have been using coastal recreational area with their bicycles as a leisure time and 

sport activity. As seen in Figure 46, there is a kind of a combination of green area, 

bike lane, walking lane, and the sea side. Therefore, this situation seemed as a 

potential to policy makers of óĶSPARKô for the construction of bike-sharing. In 

other words, the people living near to this coastal line were estimated to tend to 

use those public bicycles effectively, and as an initial criterion, this area was 

selected for establishment of bike-stations. 










































































































































































































