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ABSTRACT

CRITICAL EVALUATION OF SMART MOBILITY POLICIES OF KONYA
METROPOLITAN MUNICIPALITY

Nalcgakar, Zeyneb Zuhal
M.Sc., Department of Urban Policy Planning and Local Governments

Supervisor: Prof. Dr. Osman Balaban

January 2020, 136 pages

As population in urban areas increases and problems arise as a consequence, many
cities turn to smart city transformation. Some scholars argue that smart cities can
provide strong solutions to urban problems. Smart city discourse mainly touches
upon six major concepts which cities are requiredto apply to become a smart city:
Smart economy, smart people, smart governance, smart environment, smart living
and finally smart mobility based on ICT. The most common issues based upon
increasing population is transportation problems which has been seen in Turkish
cities as well. As a response to these, smart mobility applications are becoming
more and more widespread in Turkish urban areas. The purpose of this study is to
provide a critical evaluation of transformation of Konya Metropolitan Area through
smart mobility tools. Konya Metropolitan Area is becoming heavily car dependent
and majority of the smart mobility applications target vehicles. Additionally, some
recent policies and actions of the metropolitan municipality focus on public
transportation. This study aims to evaluate smart mobility actions and policies in
Konya Metropolitan area and to understand how smart mobility has become a main



focal point of transportation policies in the city. The research benefits from
interviews with Municipal officials as well as official documents such as plans,
projects and their associated reports. Finally, the study concludes with some policy
recommendations to push smart mobility agenda forward in Konya Metropolitan
Area.

Keywords: Smart City, Smart Mobility, Konya Metropolitan Area, Intelligent

Transportation Systems
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KONYA BUYUKSEHIR BELEDIYESI’NIN AKILLI ULASIM
POLITIKALARININ ELESTIREL BiR DEGERLENDIRMESI

Nalcakar, Zeyneb Zuhal
Yiksek Lisans, Kentsel Politika Planlamasi ve Yerel Yonetimler Bolimi

Tez Yoneticisi: Prof. Dr. Osman Balaban

Ocak 2020, 136 sayfa

Kentsel alanlarda hizla artan niifus ve bu artisa bagli olarak ortaya ¢ikan problemler,
pek cok kenti akilli sehir doniisiimiine yoneltmistir. Baz1 akademisyenler, akill
sehir doniisiimiiniin kentsel alanlarda yasanan sorunlara cevap olabilecegini
tartismakta ve esas olarak alt1 ana baslikta akilli1 sehir olabilmek i¢in gereken
unsurlart 6zetlemektedir: Akilli ekonomi, akilli insanlar, akilli yonetisim, akill
cevre, akilli yasam ve son olarak akilli hareketlilik. Tiirkiye kentlerinde de hizl
niifus artisina bagli olarak ortaya ¢ikan problemlerin en basinda, ulagim alaninda
yasanan sorunlar gelmektedir. Buna karsilik bir ¢6ziim olarak ele alinan akill
hareketlilige yonelik caligmalar, Tiirkiye kentlerinde daha genis g¢apta
gozlemlenmeye baslamistir. Bu calismanin amaci, Konya metropoliten alaninda
gozlemlenen akilli ulasim eylem ve politikalarmin hazirlanma ve uygulanma
stireglerine dair elestirel bir degerlendirme yapmaktir. Konya kentsel alan1 zamanla
0zel ara¢ kullanimina daha bagli bir ulasim sistemine yonelmis olup, akilli ulagim

politikalarmin biiyiik kism1 arag siiriiciilerini hedeflemektedir. Ote yandan, yakin
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zamanda Konya Biiyiliksehir Belediyesi, toplu tasimaya yonelik calismalar da
ylriitmeye baglamistir. Bu calisma Konya kentindeki akilli ulagim eylem ve
politikalarinin elestirel bir degerlendirmesini yapmayi ve akilli ulagim
politikalarinin Konya’da nasil giindeme geldigini anlamay1 hedeflemektedir.
Calisma, Biiyiiksehir Belediyesi yetkilileri ile yapilan sdylesilere ve plan ve proje
raporlar1 gibi resmi bilgi ve belgelere dayanmaktadir. Son olarak, ¢alisma Konya
metropoliten alaninda akilli ulagim ¢aligmalarini daha da gelistirmek amagli bazi

politika Onerileri yapmaktadir.

Anahtar Kelimeler: Akilli Kent, Akill1 Hareketlilik, Konya Metropoliten Alani,
Akilli Ulagim Sistemleri
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CHAPTER I

INTRODUCTION

I.1. Background to The Research Problem

Urban areas, more specifically cities, are considered to be the cooking pot of
innovation and change in society and technology (Sharifi, 2019). The evolvement
into the formation of the city has been influenced by common benefits which is still
similar today. For instance, socio-economic development caused by urbanization is
commonly associated with industrialization which can be defined as the pinnacle
of modern urban areas (Chan & Shimou, 1999). Citiesare a major attention center
with their proximity to opportunities and benefits which invited more and more
people from rural areas to cities. Moreover, some metropolitan cities attract people
from other cities and are becoming more and more populated. Thistrend is expected
to continue in this fashion. According to the estimations of United Nations, by the
year of 2050, the number of people in urban areas will be as high as 6.5 billion
(Streitz, 2015) which will roughly mean that 66% of the world’s population will be
residing in cities (Hashem, et al., 2016).

It is without doubt that such high numbers of population will bring forth a variety
of problems alongside it; such as waste management, inevitable traffic congestion
and transportation issues, unfair division of resources, increasing concerns
regarding health of citizens, limited infrastructure and housing, environmental
concerns such as pollution and energy waste (Chourabi, et al., 2012). The United
Nations emphasize that 75% of World’s resources are being consumed in and 80%
of the total greenhouse gas emissions are caused by urban areas which does not only
have an effect on city level but also has regional and global results (OECD, 2012).
1



Many discussions have been made to identify a response to problems caused by
rapid urbanization and increasing population. One of the responses developed to
tackle the problems defined above, which in truth, represents a fraction of the entire
range of issues of modern cities, is the discourse of “Smart Cities”. Since 1990s,
this approach has been gaining popularity in the literature. The reason this
discussion is increasing in popularity stems back to the role of the cities in modern
societies. Cities are considered as the main scene of social and economic
development and as a result, they impact the environment quite heavily (Mori &
Christodoulou, 2012). This, quite obviously, lead the government officials and
policy makers to consider methods to manage the new challenges. Many
approaches focusing on improvement of cities as a whole, have become focused on
new technologies, specifically Information and Communication Technologies
(ICT) to tackle the problems and to build what we call a “Smart City” (Albino,
Berardi, & Dangelico, 2015).

There is no strict definition for describing what actually a Smart City is and it is
quite impossible to come up with a definition that defines every aspect of the
discourse in a perfect manner (O'Grady & O'Hare, 2012). Several definitions have
come up in scientific literature, focusing on different elements of a Smart City. For
example, Barrionuevo et al. defines smart city as a city which is capable of
implementing technology to its full capacity in urban areas in an “intelligent and
coordinated manner” to create integrated and sustainable cities, which mainly
considers the efficiency and sustainability aspects of smart cities (Carrionuevo,
Berrone, & Ricart, 2012). As stated before, technology is at the core of Smart Cities
and this approach also comes across in literature. Cretu claims that Smart Cities are
stemmed from two main approaches. The first approach is in relation with
governance and economy which are based on new paradigms. The second approach
refers to technology as saying that Smart Citiesare created through the network of
sensors, data which is collected in real-time, smart devices and integration of ICT
into every aspect of daily life (Cretu, 2012). As some definitions focus on the

technology side of being smart, some other scholars argued about the social and
2



human aspect of smartness. For example, according to Kourtitand Nijkamp, Smart
Citiesare influenced by strategies that have high knowledge and creativity and aim
to improve socio-economic, environmental and competitional power of a city. The
authors continue to elaborate by saying that Smart Cities should be formed through
a well-balanced combination of skilled labor force to improve human capital,
centers where high technology communication skills are promoted to improve
infrastructural capital, the ability to form new networks to improve social capital,
and lastly, businesses where high risk is tolerable and creativity is advised, to

improve entrepreneurial capital (Kourtit & Nijkamp, 2012).

Many Smart City studies also further analyze the concept by defining dimensions
of a Smart City. The dimensions can be understood as the must-have skills and
abilities of Smart Cities. Dirks and Keeling, in their study, heavily emphasize the
need for a well-measured and organically defined mix of city’s various systems
such as health care, housing, physical infrastructure, transportation, energy,

education, food, water, and public safety (Dirks & Keeling, 2009).

A similar but much more detailed classification of dimensions have been made by
Giffinger who has defined six major dimensions for Smart Cities which are further
elaborated into certain indicators or elements. These dimensions are named as
Smart Economy, Smart Mobility, Smart Environment, Smart People, Smart Living

and Smart Governance (Giffinger, 2007).

Similar to Giffinger’s method, Cohen has also developed a classification model
which he has named as “Smart City Wheel” (Cohen, What Exactly is a Smart City?,
2012). His dimensions are named Smart Mobility, Smart People, Smart Economy,
Smart Governance, Smart Living and Smart Environment. These dimensions, later

on, has been divided into three main indicators.

Throughout this study, the main focus will be on Smart Mobility aspect of the Smart
Cities. This era, in which cities are rapidly and dramatically growing both in

physical and demographical ways, one of the concerns is about generating and
3



monitoring mobility in cities. Mobility context developed to decrease the current
growth-based conflicts of cities. In general perspective, mobility has two major
focuses about these conflicts, one is about the impacts on people and the other one

is on the planet.

Urban mobility has an increasingly important role in urban growth. The
implementation of an efficient public transport system can solve some parts of
congestion problems, but smart mobility wants to take it one step further. Some
solutions are based on looking for innovative and sustainable ways to provide
mobility to people in cities, such as the development of public transport fuels that
respect environment, supported by advanced technology and proactive behavior of
citizens. Smart mobility, based on these focuses within the usage of more
innovative and sustainable solutions supported by advanced technology. Like smart
mobility, many smart city initiatives, aimto use the technology to improve mobility,
by maximizing its efficiency while minimizing its impact. Therefore, smart
mobility aims public accessibility to the real-time information in order to save time
and improve the trip, save money and reduce CO, emissions as well as connect and

guide transport to improve services and provide information to citizens.

Smart mobility ina more general sense, is about making transport more connected,
more efficient, and more flexible. It is the backbone for growth in cities. It involves
many areas of usage from public transportationand car or bike-sharing services to
private cars and commercial vehicles. It can provide alternative, dynamic routes
and paths and more efficient and optimized transportation systems. Taken as a
whole, smart mobility helps people and goods move more effectively and more
efficiently, so everyone has a better day-to-day experience. Developing such a
system, brings the attention to high technology-based elements for generating more

mobile, healthier and more efficient transport circulation in cities.

In order to enable the city operators and to introduce smart solutions which is
capable of helping citizens in their daily activities, a set of heterogeneous and

integrated tools are needed. These solutions have to be capable to support different
4



scenarios in a smart and integrated way, to provide a mechanism to sense the
context of the city, to drive the data in a singular or aggregated way, to provide the
data scientists with set of tools for data analysis and a programming environment
to computer scientists. A smart city platform should be able to inform both city
users (citizens, students, commuters, workers, etc.) and city operators, to collect
their feedback about city infrastructures and services, to provide an integrated info-
portal for ad-hoc and personal visual applications (city dashboards) and final ly to
provide to the platform’s admins a way to monitor the functionalities of the solution

(Badii, Bellini, Difino, & Nesi, 2018).

From this point of view, generating and monitoring new advanced technologies
becomes a necessity. The development of key enabling technologies, such as
Internet of Things (10T) and Internet of Everything (IoE), is driving even more rapid
growth of sustainable ecosystems. The switch to the loT/IoE paradigm is going to
dramatically change the way the citizens and city operators interact with their
nearby infrastructure: how they move, how they get energy, how they make
decisions, and how the city entities are managed and controlled (Badii, Bellini,
Difino, & Nesi, 2018). The Internet of Things (loT) is a base for collaboration,
offering a convenient way to bring together actors in the private and public sectors,
so new business models can emerge. Most of these loT-driven initiatives focus on
the emphasis of delivering transport services that are simple to use and provide easy
access to valuable, real-time information. The widespread adoption of smartphones
and other mobile devices plays into this as well, since many people now carry or
wear devices that support interactions with loT-driven services, which basically

allow them to become sensors.

In general understanding, developing more efficient and more effective
environment in the context of smart mobility, requires many inputs. One of them,
without any doubt, is conducting and monitoring the whole system within the
participation of state. Like any other attempt on replacing an existing system — in

this case, smart mobility implementations- without changing economic structure
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requires important input and participation from state. Therefore, our understanding
of the rationale for governance intervention in and management of the transitionto
smart mobility as being able to harness the opportunities put forward by this
particular socio-technical transition to maximize the benefits to individuals that
mobility provides, to manage the distribution of these improved mobility
opportunities according to democratically agreed objectives on equalities and social
justice, and to do this within the framework of international agreements about
reducing the impact of mobility on the environment (Docherty, Marsden, & Anable,
2018).

Therefore, in smart mobility context, we can address two major aspects on
implementation and monitoring. First aspect mostly focuses of 10T and 10T based
actions to create more user-friendly and easily accessible applications in cities.
Second aspect is based on inspecting and monitoring which draws an attention to

policy makers/state and their approach to fictionalization of this system.

In Turkey, starting in 2000s, following the increasing popularity and the number of
policy plans such as development plans and their targets, Annual Programs, and
Vision 2023, for transformation towards a Smart City, a trend has begun (Bilici &
Babahanoglu, 2018). Smart City applications have begun to be considered intensely
in cities such as Ankara, Bursa, Eskisehir, Istanbul and so on, with specific focus

giventowards e-government applications (Alkan, 2015), (Kaygisiz & Aydin, 2017).

Clearly, the main distribution source of urban services, including the services which
include Smart City elements, is the local governments. Local governments have a
variety of responsibilities defined in Municipal Law No0:5393 as mainly;
“Infrastructure services such as urbanization, water and water treatment services,
transportation; geographical and urban information systems; environment and
environmental health; sanitation services and solid waste; municipal police, fire
department, emergency services, rescue and ambulance; urban traffic; funeral and
cemetery services; afforestation, parks and green spaces; housing; culture and art,

tourism and promotions, youth and sports high education student dormitories; social
6



services and assistance, wedding, vocational courses; improvement of economy and
trade” (5393 Sayili Belediye Kanunu, 2005). The provision of services by
municipalities, as it can be seen, is a responsibility, given by the law. This further
means that Smart City initiatives, can mainly be distributed through the practices

of municipalities.

Konya Metropolitan Municipality is one of the municipalitiesin Turkey which has
focused on Smart City initiatives. Specific focus has been given on Smart Mobility
incentives and applications. Konya Metropolitan Municipality is an active user of
Information and Communication Technologies. According to Konya Metropolitan
Municipality official website, some of the smart city initiatives of Konya
Metropolitan Municipality can be considered as Smart Public Transportation
System (ATUS), contact-free public transportation fee collection system (Elkart),
Dynamic Junction System, Smart Bicycle System, Smart Waste Collection System,
mobile applications and City Information System (Konya Metropolitan
Municipality, 2019). Konya Metropolitan Municipality has partnered itself with
TUBITAK (The Scientific and Technological Research Council of Turkey) to
provide a wide fiber-optic network in Konya Metropolitan Area to be used for
electronic communication and signed a protocol about the partnership, which was
intended to be the bedding of smart mobility and communication infrastructure
which later on, was implemented by Konya Metropolitan Municipality (Bilici &
Babahanoglu, 2018). This shows that Konya Metropolitan Municipality’s Smart

City transformation is heavily focused on Smart Mobility.

One of the most commonly used smart mobility implementation of Konya
Metropolitan Municipality can be considered as ATUS. Through ATUS,
commuters can gain access to many features and information regarding public
transportation with municipal bus and tramway such as, bus location, bus lines, bus
stop information (complete and based on bus lines), bus line routes, bus and
tramway tariffs, bus arrival information, closest bus stop information as well as

Elkart application, Elkart balance control and balance addition. Furthermore, the
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system provides assistance with lost and found, taxi tariff, details about public
transportation fleet, rules and regulations regarding public transportation,
informatic videos, transportation fees, air, rail and road transportation information,
transportation to provinces and lastly, ATUS Help Center (ATUS, 2019).
Furthermore, similar information is accessible through QR codes on bus stops,
mobile applications and 5669 SMS System (Bilici & Babahanoglu, 2018).

Additionally, along the mobile applications and ATUS, Konya Metropolitan
Municipality has been working towards physical Smart Mobility implementations
as well. For instance, Konya Metropolitan Municipality is heavily invested in
Dynamic Junction Management, Bluetooth Based Traffic Analysis Systems,

Electronic Enforcement Systems and so on.

Dynamic Junction Systems refer to junctions that are powered with various sensors
such as loop detectors or cameras, which enable counting of vehicles approaching
to the junction. These sensors gather vehicle count data, and according to the
analysis done by the system automatically, green light duration for each junction
approach is arranged according to the analysis (ISSD, 2019). Furthermore, Konya
Metropolitan Municipality has installed junctions with Signal Coordination (Green
Wave) application. Green wave allows that the vehicles travelling at a designated
speed in a corridor, always meet green light at intersections. Konya Metropolitan
Municipality has further improved the transportation analysis through installation
of Bluetooth based Traffic Analysis systems, which connect to Bluetooth enabled
devices such as smartphones, wireless headphones or built-in Bluetooth modules in
vehicles. When connected, Bluetooth device can capture the unique MAC ID of the
devices and once the same MAC ID is captured by another Bluetooth device, given
the distance between these two devices, average travel time can be calculated. This
information is then published on Variable Message Signs (VMS) to notify drivers
about long travel times, due to possible congestions and allow them to choose a

different route. Dynamic junctions, green wave applications and travel time



estimation contributes to lowering the waiting times at junctions, hence lowering

fuel consumptionand CO; emission (ISSD, 2019).

Konya Metropolitan Municipality has supported Smart Traffic Management
systems with Enforcement Systems as well. Konya Metropolitan Municipality has
installed camera based average corridor speed enforcement systems. These cameras
register the number plate of passing vehicles. These captured images from multiple
cameras placed along the corridor are matched through a software and similar to
the Bluetooth devices, given that the distance between camera installation points
are known, average travel time, hence, travel speed can be calculated and drivers

who are violating the rules can be issued with a ticket (ISSD, 2019).

I.11. Methodology of This Research

The data collection methods used in this research mainly consists of two elements.
A field survey of questionnaires has been performed in Konya Metropolitan Area
for two days with the participation of a total of 67 locals. Additionally, a total of 8
public officers who work at Konya Metropolitan Municipality have participated in
a face-to-face in-depth interview which were semi structured where questions were
directed to the participants and within the natural context of the interviews, when
necessary additional questions were asked and further clarifications were

demanded.

Questionnaire template has not been shared with the participants. Instead
interviewer has directed the questions to the participants and noted down each
answer on separate files. The questionnaires were performed on 22-23" of
November, 2019. It was considered important that questionnaires have been
performed on different locations within the Konya Metropolitan Area. For that
reason, areas such as Selguk University campus, Ankara Road, Istanbul Road,

Organized Industrial Zone, areas around Mevlana Museum, Bedesten District and
9



City Center. 29 of the participants were female while 38 of the participants were

male.

The interview questions consist of Yes-No questions, questions with ranking based
on likert scale method and open-ended questions. Open-ended questions were
aimed to detect deeper insights regarding transportation issues in Konya
Metropolitan Area. For that reason, open-ended questions were categorized in a
total of 7 groups. All answers to the open-ended questions have been listed in a
separate file and based on the general tendencies of the answers, a grouping has
been performed. All groups were further numbered and answers were assigned the
related number. These groups are then named as “Infrastructure Issues”, “Service-
Related Issues”, “Parking Issues”, “Traffic Flow Issues”, “Pedestrian Mobility

Issues”, Governance Issues” and “No Issues”.

Infrastructure issues includes answers regarding to problems about physical
implementations, design problems and accessibility problems. Service-related
issues consists of scarcity of services, limitations regarding the public transportation
services and modes, low number of available public transportation lines, pricing of
public transportation, issues regarding service hours and frequency. Parking related
issues includes parking at a non-parking spot especially on pedestrian roads or
parking that limits pedestrian accessibility. Traffic flow issues include congestion
due to usage of private cars, red light durations and close placement of red lights.
Pedestrian mobility issues include answers in relation to limitation on pedestrian
access especially on pedestrian underpasses and pedestrian overpasses. Governance
issues cover the answers about limited inspection by the Municipality about traffic
rule enforcement and general inspection on public transportation and limited
incentives given by the Municipality to increase the usage of public transportation.
Finally, last group includes participants who claimed that there were no

transportation related issues in Konya Metropolitan Area.

For analyzing survey data, IBM SPSS software has been chosen as a tool. Collected

data (both qualitative and quantitative based on close and open-ended survey
10



questions) raw survey data was entered on the interface of the software. After the
data entry process, “Descriptive Statistics” tool used for calculating frequencies.
Frequencies for each answer of each question was categorized. Then, for generating
a holistic understanding for related questions, the “Crosstab” tool was used as one
of the subcommands of Descriptive Statistics tool which allowed cross control of

some of the answers that can provide deeper understanding.

Interviews were performed on different dates with 8 public officers of Konya
Metropolitan Municipality and they have been recorded with the permission of the
interviewee. Later on, all recordings were decoded and have been used as
supportive arguments throughout this study. The role of the interviewees within the

Municipality is given on the table below.
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Table 1: Interviewee Details

Interviewee ID

Date of the

Interview

Location of the

Interview

Role of the Interviewee

Interviewee A

19t of April 2019

Konya Metropolitan
Municipality Building

Member of Division of

Traffic Signalization

Interviewee B

191 of April 2019

Konya Metropolitan
Municipality Building

Member of Division of

Traffic Signalization

Interviewee C

191 of April 2019

Konya Metropolitan
Municipality Building

Member of Division of

Traffic Signalization

Interviewee D 26% of May 2019 | Konya Metropolitan Member of Department of
Municipality Building Information Technologies

Interviewee E 261 of May 2019 | Konya Metropolitan Member of Department of
Municipality Building Information Technologies

Interviewee F 26™ of May 2019 | Konya Metropolitan Head of Department of
Municipality Building Transportation Planning

and Traffic
Interviewee G 261 of May 2019 | Konya Metropolitan Member of Department of

Municipality Building

Transportation Planning
and Traffic

Interviewee H

12t of July 2019

Konya Metropolitan
Municipality Building

Konya Metropolitan
Municipality Mayor

Due to a strict time limitation and unwillingness of potential participants,

questionnaires have remained a low number compared to the population of the city.

However, with the support of interviews with municipal administrators, and the

review of certain documents such as Konya Transportation Master Plan, Konya

Metropolitan Municipality Traffic Culture Report, a published paper of one of the

interviewees as well as access to information obtained by Konya Metropolitan

12




Municipality Traffic Control Center, problems originating from limitations of the

guestionnaires have been eliminated.

I.111. The Aim and the Scope of the Research and Research Questions

In the context briefly discussed above, the aim and scope of this research is to
identify the implications of implementations of Smart Mobility tools in Konya
Metropolitan Area. Konya Metropolitan Municipality has completed multiple
installations of Smart Mobility elements, powered by ICT in the urban area. The
research has shown a limited pool of evaluation studies done for Konya
Metropolitan Area with a specific focus on Smart Mobility. This study aims to
contribute to the existing literature by providing insights from Konya Metropolitan
Municipality regarding Smart Mobility investments.

Konya can be considered as one of the leading cities in Turkey, where Smart
Mobility installations are becoming more and more common. Furthermore, Konya
follows a progressive approach towards smart mobility implementations and
develops This is the main reason behind selection of Konya Metropolitan

Municipality for further analysis.

This research aims to understand the process of implementation of Smart Mobility
elements, performed by Konya Metropolitan Municipality. As mentioned earlier,
Konya Metropolitan Municipality implements smart mobility tools swiftly
throughout the city but limited research activity on how these implementations are
performed, what kind of effects they have on general public, which problems are
countered with smart mobility and if the implementation process can be seen as a
success, requires a deeper investigation of Konya Metropolitan Municipality and
its actions towards becoming a mobility focused, smart city.

The research will first begin with an introduction on Chapter I, followed by a
detailed literature review given in Chapter Il. Literature review will heavily focus
13



on Smart City discourse and how it became a hot topic. Additionally, two main
approaches to smart cities will be given in detail. Following that, Smart Mobility
which is one of the dimensions of Smart Cities will be discussed. Chapter 11 will
move on to the evaluation of Turkey’s Smart Mobility initiatives. This chapter will
initially provide a brief discussion on the global history of the development of
Intelligent Transportation Systems by dividing the development into three major
eras while also mentioning some of the important products and services developed
ineach era. Then, Intelligent Transportation Systems (ITS) in Turkey will be briefly
evaluated and historical development of ITS implementations in the country will be
summarized. This chapter will be finalized with summaries of major policy
documents developed by various institutions and ministries in Turkey with a
specific focus on National Intelligent Transportation Systems Strategies and Action
Plan (ITS-SAP). Chapter IV will move on to evaluation of transportation network
and ITS in Konya. After a general overview on transportation in Konya with the
addition of key statistics of the city and smart mobility implementations. Each of
the smart mobility implementations in the city will be discussed in this chapter.
Later on, brief discussion on estimations in Konya Transportation Master Plan will
be given. Chapter V will discuss the findings of the questionnaires, performedas a
survey for this research and finally Chapter VI will conclude the research with some

suggestions and discussions.
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CHAPTER 11

LITERATURE REVIEW

I1.1. Emergence of Smart City Discourse

Since the first examples of cities, these areas are considered to be an attention center
for mass production and consumption (Camboim, Zawislak, & Pufal, 2019). This
allows many opportunitiesto rise in urban areas, attracting more and more people.
Majority of the problems such as pollution, congestion and unemployment in urban
areas can be traced back to increasing population. According to United Nations, the
share of urban population is on the rise with 54% and approximately 4 billion people
are now residing in metropolitan areas while around 1.7 billion of these live in cities
which have 1 million population minimum (United Nations, 2016). Many
disciplines are involved in the process of overcoming problems observed in urban
areas and many responses have been developed to tackle urban issues which put
quite a strong pressure on the resources and infrastructure of cities (Breetzke &
Flowerday, 2016). The problems are expected to increase over time without proper
prevention actions which may become a major challenge especially in the fields of
energy, mobility, wastewater treatment and waste management as a whole (Buuse
& Kolk, 2019).

One of the main responses to urban problems is considered as the “Smart City”
which is gaining popularity all over the world due to emergence of IoT technologies
such as sensors, RFID, smart phones and smart wearables (Evans, 2011) and is
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expected by the UK based engineering consulting company Arup, to reach a global
market capacity of 400 billion pounds by 2020 (Lu, Chen, & Yu, 2019). Smart City
can basically be defined as an alternative approach which counters the challenges
in urban areas through utilization of Information and Communication Technology
(ICT) through means of accessibility and integrated infrastructure (Ismagilova,
Hughes, Dwivedi, & Raman, 2019). According to Komninos and Mora, the cities
that are equipped with ICT-based sensors and means to share the digital knowledge
are the cities which function more efficiently and have stronger impacts on urban
management models (Komninos & Mora, 2018). Some of the most visible
transformations towards smartness can be observed in the fields of transportation
and energy. Smart approaches require minimum human intervention while
providing maximum output through cities being able to run themselves and in
return, it is expected that quality of life is improved for all. The transformation is
required to be done in relation to city’s characteristics and existing infrastructure to
avoid problem. As a result, it is expected of government officials to perform such a
transformation based on the city’s own needs and issues to make sure a smooth

transformation with minimum side effects (Elvan, 2017).

I1.11. Smart Cities

As 21% Century proved to be an innovation period, knowledge based digital
advances have been observed and the digital applications have spread by creative
industries (Florida, 2014). Many definitions for being a “smart” city have been
developed over time through different perspectives which primarily mentioned the
role of technology. For instance, one definition mentions the utilization of
technological advancements in the fields of vehicular technology, mobile phones
and networks and big data (Peng, Nunes, & Zheng, 2017). Similarly, Guo et al.
defines a smart city as the owner of such vision which integrates various ICT

elements to manage the assets of the city (Guo, Ma, Li, Zhang, & Zhang, 2017).
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Even though majority of the definitions tend to highlight the role of technology, it
is safe to claim that technology as a single element cannot make cities smart (Nam
& Pardo, 2014). Nam and Pardo put additional emphasis on penetration of
technology to infrastructure and services and claims that smartness depends on how
well smart tools penetrate the urban context. Similarly, Ortiz-Fournier et al.
comments on the subject as smartness can be measured through the smart citizens
based on their educational level, their quality of social interactions and openness to
the world (Ortiz-Fournier, Marquez, Flores, Rivera-Vazquez, & Colon, 2010). The
focus on human element has been a major checkpoint for multitude of definitions
in academia. Similar to Ortiz-Fournier et al. other definitions have been developed
to enhance the role of citizens in smart cities. For instance, Smart City is considered
as a tool to leverage ICT which in turn is used to improve multiple aspects of the
city including administration, quality of life for the citizens and provision of
sustainable and resilient public services (Corbett & Mellouli, 2017). Moreover, the
use of technology can also be described in relation to operations of city’s planning
and development becoming smarter as well (Breetzke & Flowerday, 2016). Also,
smart cities are considered as ultra-modern places where the needs of business,

institution and citizens are met (Khatoun & Zeadally, 2016).

The concept of Smart City mainly become a discussion topic in the 1990s and to
thisday, it remains undefined and confusing on some parts (Anthopoulos & Vakali,
2012). The main focus of this concept was on Information and Communication
Technologies, or more commonly known, ICT. Additionally, sustainability is often
used hand-in-hand with Smart City concepts along with concerns about social
capital, infrastructure and creative development as it can be seen from the work of
Caragliuet al. or Hollands (Hollands, 2008), (Caragliu, Del Bo, & Nijkamp, 2011).
Sustainability has become a strong focus for Smart Cities as preservation of the
environment, natural resources and climate forms an important agenda for
international and national political scenes as it has been discussed heavily in the
past (Brundtland, 1987), (United Nations, 1972), (United Nations, 1992).

Additional actions like Europe 2020 Strategy, IBM Smart Planet or Kyoto Protocol
17



have hastened the pace of smart city movement (Cocchia, 2014). The unclarity of
the concept is caused by its nature which promotes strong relations with conceptual
definitions of intelligent, creative and digital cities (Albino, Berardi, & Dangelico,
2015). Undeniably, Smart Cities have become a driving force in many
environments including academia, politics and business (Desdemoustier, Crutzen,
& Giffinger, 2019). Nevertheless, a consensus about the notion of Smart Cities,
their requirements, standards or the simple definition has not been decided upon.
Mainly, two major paths define the requirements of a Smart City. These paths are
summarized in the works of Mora et al. quite clearly (Mora, Bolici, & Deakin,
2017). According to this study, the initial path is more concerned with the
technological aspects of a Smart City and the integration of data driven ICT
elements (sensors based on various technologies, network infrastructure and so on),
as well as sustainability, governance and social capital. The second path is more
involved with the non-technological elements required in a Smart City such as
human infrastructure, education, intellectual capital, plurality, creativity,
participation in public life. This path also heavily favors partnership, transparency,
cooperation and well-laid engagement. To sum up, Smart City approach promotes
and enables the emergence of creative industries, new market applications and new
societal models which stems from concepts of sustainability, transparency,

communication, diversity, pluralism and collaboration (Perez, 2004).

An alternative layering of Smart City elements has been performed by Camboim et
al. in 2019, where the authors aimed to review the existing literature regarding
Smart City concept to pinpoint the dimensions of the model (Camboim, Zawislak,
& Pufal, 2019). Based on their categorization, four dimensions namely governance,
environ-urban, socio-institutional and techno-economic, are derived and each

dimension have driving forces.

The governance dimension stems from collaboration between various stakeholders
to assist in the process of policy making to implement in public field (Gil-Garcia,
Pardo, & Nam, 2015). Furthermore, improving government services for the public,
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provision of e-government tools is used to achieve transparency, while enabling
safety for citizens through installation of cameras, barriers or lighting units (Chiodi,
2016).

The environ-urban dimension is a combination of urban mobility, natural
environment and facilities and is more related to the built environment (Neirotti,
De Marco, Cagliano, Mangano, & Scorrano, 2014). A successful application of
environ-urban dimension should include efforts on sustainable development (Lee,
Phaal, & Lee, 2013). Furthermore, a strong transportation network for an efficient
mobility which allows citizens to access multimodal travel options within the city
(Caragliu, Del Bo, & Nijkamp, 2011).

While the first two dimensions deal more with technology and built environment,
following two dimensions deal with human element. The socio-institutional
dimension is concerned with plurality and engagement of the citizens which
presents an opportunity in access to different approaches and cultures, values and
traditions. Especially, feedback from public regarding developed policies allows
the creation of the highest public benefit and for that reason, engagement of citizens

in a smart city helps improvement of the place itself (Capdevila & Zarlenga, 2015).

Lastly, techno-economic dimension is related to activities that flourish innovation
through heavy support on research and education and stronger human capital which
consists of start-up companies, technoparks and so on, in order to develop economy
and create networks (Leydesdorff & Deakin, 2011).

As it can be seen from given definitions and approaches to Smart Cities, it is safe
to assume that accepting that a city is “Smart” cannot be solely based on the
definition. Certain indicators are needed to evaluate smartness especially in the
fields of energy, carbon emissions, transportation, resource management,
competitive power, economy, environment, infrastructure, participation of citizens
or quality of life (Bilici & Babahanoglu, 2018).
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One of the most well-known and well-defined approach regarding Smart Cities has
been laid out by the report of Giffinger and his team regarding development of a
system to rank European cities with medium size based on their capability of being
a Smart City (Giffinger, 2007). The definition of Smart City is discussed by
Giffinger as it may be understood as a certain type of ability of a city, it should
cover a broader sense and should be understood based on some sort of criteria. A
similar touch upon the role of ICT can be observed in the report as it is regarded as
an essential element, especially in regards to its role in industry. But addition to
that, attention has been given to other aspects as well. For instance, the term “smart”
can be applied to multitude of elements of urban spaces such as education of the
citizens, implementation of modern technology to everyday lives as well as to
government processes, advanced technologies in the fields of transportation,
security measures, environmental applications, green energy technologies and so
on. As a summary of such activities defined above, Giffinger provides six
characteristics of a smart city with the addition of smart factors to realize each

characteristic.

Smart Economy: Smart economy refers to the innovative competitiveness. Smart
economy enables productivity by boosting entrepreneurs and catalyzes integration

of international market.

Smart People: Smart people is not a characteristic that is simply being measured
by the education level of the citizens of a city but also being measured by the social

quality of life.

Smart Governance: Smart governance is mainly concerned with participatory

activities of the government and the functioning of the administrative body.

Smart Mobility: Smart mobility defines the elements that allows accessibility and
the use of information and communication technologies in a sustainable

transportation network.
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Smart Environment: Smart environment is defined in relation to climatic
conditions, availability of green spaces in urban areas, pollution and waste

management systems.

Smart Living: Smart living refers to cultural and social conditions provided by the
city such as the sensation of safety, available housing conditions, tourism

opportunities and so on.

Table 2: The Characteristics and Factors of a Smart City (Giffinger, 2007)

Smart Economy Smart People (Social and Smart Governance
(Competitiveness) Human Capital) (Participation)
o Innovative Spirit o Levelof o Participationin
. Qualification Decision Making
o Entrepreneurship
. o Affinity to Life Long o Publicand Social
o  Economic Image & Learning Services
Trademarks
. o Social and Ethnic o Transparent
o Productivity Plurality Governance
o Flexibility of Labor o Flexibility o Political Strategies
Market . & Perspectives
. o Creativity
o International
Embeddedness o Cosmopolitanism/
. Open Mindedness
o Ability to Transform
o Participationin
Public Life
Smart Mobility (Transport Smart Environment Smart Living (Quality of
and ICT) (Natural Resources) Life)
o Local Accessibility o Attractivity of o Cultural Facilities
. Natural Conditions .
o (Inter-)national o Health Conditions
Accessibility o Pollution .
o Individual Safety
o Availability of ICT- o Environmental . .
Infrastructure Protection o HousingQuality
o Sustainable, o Sustainable o Education Facilities
Innovative and Safe Resource o Touristic Attractivity
Transport Systems Management

o Social Cohesion
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Giffinger’s research is highly important due to its ability to gather multiple elements
of a smart city and combine them in relation to each other, as well as to provide a
strong standing point for future researches. Similarly, Boyd Cohen has developed
an indicator framework for Smart Cities which is named “Smart City Wheel” that
defines six main dimensions supported by three indicators each. These indicators
are further detailed with a total of 62 assessment measures (Cohen, 2013). European
Union also recognizes this model and the model embraces the notion of sustainable
economic development and formation of human capital, social capital and ICT
infrastructure for better quality of life (Bilici & Babahanoglu, 2018). European
Parliament’s report on Smart Cities aligns the dimensions of a Smart City with
Smart City Wheel model (Smart Cities Council, 2014). These dimensions are
named Smart Economy, Smart Environment, Smart Government, Smart Living,

Smart Mobility and Smart People and each dimension is explained below.

Smart Economy: Smart economy is evaluated by “Entrepreneurship &
Innovation”, “Productivity” and “Local & Global Interconnectedness” indicators.
Flexibility of the job market is favored in smart economy. Support towards
innovation which boosts development of new products and assisting integration
with international markets to increase competitive power of the local market is

valued.

Smart Environment: Smart environment is evaluated by “Green Buildings”,
“Green Energy” and “Green Urban Planning” indicators. Smart environment aims
to counter the negative effects of climate change and to lower pollution and
emission rates. Moreover, it is essential to be able to lower the use rate of natural
resources while increasing the share of renewable sources is favored (Colldall, Frey,
& Kelemen, 2013). Also, planning of green network in a well distributed manner

promotes environmental sustainability.

Smart Government: Smart government is evaluated by “Enabling Supply &
Demand Side Policy”, “Transparency & Open Data” and “ICT & E-Government”

indicators. Smart Government supports participation of all stakeholders which in
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turn eases governmental processes and provides transparency. Government services
are shared with public over the internet which helps with transparency and improve
communication between authorities and general public. Smart government is, quite
obviously, subject to good governance practices (Gonzalez, Ferro, & Liberona,
2019).

Smart Living: Smart living is evaluated by “Culturally Vibrant & Happy”, “Safe”
and “Healthy” indicators. Smart living allows provision of security for citizens
through installation of monitoring cameras, number plate recognition systems.
Additionally, intelligent disaster management and detection systems, health,
education, culture and tourism services enabled through well communication are
considered as parts of smart living. Furthermore, with inclusion of IoT technologies

in homes, household management is simplified and made more pleasant.

Smart Mobility: Smart mobility is evaluated by “Mixed-Modal Access”,
“Prioritized Clean & Non-Motorized Options” and “Integrated ICT” indicators.
Smart mobility entails logistics and transport services supported by ICT. Since high
mobility to access job market is important for citizens, accessibility through well -
planned public transportation, powered by environmentally friendly vehicles is also
considered as an essential element of Smart Mobility. Establishment of sustainable
transportation network can be considered within this context as well (Neirotti, De
Marco, Cagliano, Mangano, & Scorrano, 2014). Common smart mobility elements
include traffic management, traffic directives, intelligent junctions, intelligent bus
stops, parking directives, integrated fee collection systems for public transport, GPS
and advanced driver information systems. Smart mobility entails multimodal
transportation network and ability to develop fast responses to issues of

transportation is one of the requirements.

Smart People: Smart people is evaluated by “21% Century Education”, “Inclusive
Society” and “Embrace Creativity” indicators. Smart People refers to the quality of
social capital (Akdamar, 2017). Smart People provides access to a lifelong learning

environment and helps citizens to participate in public issues and events through
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the use of online platforms which boosts the sense of belonging to a place and its

people.
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Image 1: Smart City Wheel (Cohen, What Exactly is a Smart City?, 2012)

I1.111. A Dimension of Smart Cities: Smart Mobility

In a general point of view, we can comprehend that the smart city concept gives an
opportunity to develop and generate more efficient and user-friendly infrastructures
for cities, from utilities to transportation of cities. One of the most significant
elements of smart transportation context is smart mobility, which is basically linked

with developing more accessible transportation structure.
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For defining smart mobility concept, first there should be a focus on mobility and
its importance for better transportation systematic generated within the context of
smart cities. The topic of mobility is an important aspect of today's growing cities.
The transportation of people and goods within the city is crucial for the
development of the economy and the everyday life on it. This issue makes mobility
concept bigger than transportation or traffic (Mataix, 2010). Urban mobility has an
increasingly important role in urban growth. The implementation of an efficient
public transport system can solve part of congestion problems, but smart mobility
wants to go one step further. Some solutions are based on searching innovative and
sustainable ways to provide mobility to people in cities, such as the development of
public transport fuels that respect environment, supported by advanced technology
and proactive behavior of citizens (Neirotti, De Marco, Cagliano, Mangano, &
Scorrano, 2014); (Van Audenhove, Dauby, Korniichuck, & Poubaix, 2014). The
importance of mobility and its impact on other pillars of the smart city, such as
sustainability, economy and living, make this issue vital for citizens and local
governments. A difference between mobility and smart mobility mightbe the public
accessibility to the real time information in order to save time and improve the trip,
save money and reduce CO, emissions as well as connect and guide transport to

improve services and provide information to citizens (Manville, et al., 2014).

According to European Commission’s Green Paper: Towards a New Culture for
Urban Mobility published in 2007, urban mobility should make the economic
development of towns and cities, the quality of life of their inhabitants and the
protection of their environment possible (European Commission, 2007). Generating
more mobile urban environment is an essential and urgent call for cities. European
Commission determined specific goals and strategies for this which is shown on the

table below.
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Table 3: Goals and Strategies of European Commission's Green Paper: Adapted From (European

Commission, 2007)

GOAL-1: Free-
flowing towns
and cities

- Intelligentand
adaptive traffic
management
systems

- Promoting
walking and
cycling

- Optimizing the
use of private
carswith ITS

- Local policy-
makingand
institutional
settings for
freight transport

GOAL-2:
Towards
greener towns
and cities

- Cleanand
energy efficient
vehicle
technologiesand
alternative fuels

- Supported by
green
procurement

- Intelligentcars
(eco-driving,
electronic driver
support systems
etc.)

GOAL-3:
Towards
smarter urban
transport

- Smart charging
systems

- Better
information for
better mobility

GOAL-4:
Towards
accessible
urban
transport

- Collective
transport
meeting citizens
needs

- Building upon
an appropriate
EU legal
framework

- Balanced
coordination of
land use and
integrated
approachto
urban mobility

GOAL-5:
Towards safe
and secure
urban
transport

- Safer behavior
within the ITS
usage for
increasing safety

- Safer and
secure
infrastructures

- ICT for safe
and intelligent
vehicles

Based on Green Paper 2007, European Commission mostly focused and highlighted

the usage of intelligent transportation systems also the integration of mobility/smart

mobility implementations. The emphasis on mobility within the usage of intelligent

methods and technologic structure is one of the main ideas behind generating a

whole new perspective for cities and their understanding of mobility.

| The alternatives to private cars, for
| example, walking, cycling, public
| transport or the use of motorcycles.

N

pL
e

Increase the efficient travel trought the links between
the different modes of transport. Authorities should
promote co-modality and assigne more space after
mitigate congestion measures.

5?‘ The management of the smart control systems as
an effective instrument to reduce traffic congestion

Image 2: Suggestions Regarding Implementation of Smart Mobility (European Commission, 2007), (Arce &

Alonso, 2016)
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Generally, mobility involves an evaluation of four factors related to smart mobility

context. The basic indicators are related to:

- Sustainable Urban Transportation and Urban Mobility Plans
- Reducing the number of vehiclesin city

- The use of ICT in traffic management

- The integration of alternative modes of transport.

Like any other complex socio-economic system, the mobility system can be
described as a “set of connected changes, which reinforce each other but take place
in several different areas, such as technology, the economy, institutions, behavior,

culture, ecology and belief systems” (Rotmans, Kemp, & Van Asselt, 2001).

Mobility as a concept, highly focuses on providing more accessible, more
equalitarian and more technology-based circulation network in cities. Recent
technological developmentsin this field, are mostly supporting this goal under the
framework of smart mobility context, but according to Marsden and Docherty, it
should be recognized that none of the technological innovations in car-based
mobility to date, have unlocked such a positive outcome, and so we should be wary
of claims that the ‘next big thing” — in this case ‘Smart Mobility’ — will
automatically be more successful (Marsden & Docherty, 2013). In fact, because
mobility is a system, many different potential Smart Mobility futures exist, even for
any given package of technological innovations.

In order to enable the city operator and to introduce smart solutions capable of
helping citizens in their daily activities, a set of heterogeneous and integrated tools
are needed. These solutions have to be capable to support different scenarios in a
smartand integrated way, to provide a mechanism to senses the context of the city,
to drive the data in a singular or aggregated way, to provide at data scientistsa set
of tools for data analysis and a programming environment to computer scientist. A

smart city platform should be capable to inform both city users (citizens, students,
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commuters, workers, etc.) and city operators, to collect their feedback about city
infrastructures and services, to provide an integrated info-portal for ad-hoc and
personal visual applications (city dashboards) and finally to provide to the

platform’s admins a way to monitor the functionalities of the solution (Badii,

Bellini, Difino, & Nesi, 2018)

From this point of view, generating and monitoring new advanced technologies
becomes a necessity. Municipalities are increasingly using information and
communication technologies (ICT) to enrich and enhance city life, which is
paramount in planning the cities of the future. The rapid growth and expansion of
the Internet of Things (loT) result in a fundamental impact on the development of
smart cities and their mobility options. The development of key enabling
technologies, like Internet of Things (loT) and Internet of Everything (IoE), is
driving even more rapidly the growth of sustainable ecosystems. The switch to the
loT/loE paradigm is going to dramatically change the way the citizens and city
operators interact with its nearby infrastructure: how they move, how they get
energy, how they make decisions, and how the city entities are managed and
controlled (Badii, Bellini, Difino, & Nesi, 2018). The Internet of Things (loT) isa
base for collaboration, offering a convenient way to bring together actors in the
private and public sectors, so new business models can emerge. Most of these IoT -
driven initiatives focus on the emphasis of delivering transport services that are
simple to use and provide easy access to valuable, real-time information. The
widespread adoption of smartphones and other mobile devices plays into this as
well, since so many people now carry or wear devices that support interactions with

loT-driven services.

The 10T drives efficiencies and delivers rich new services that have a positive
impact in urban life. However, without effective strategies in place and lack of
monitoring skills provided by the state, cities can be unable to capitalize on these
benefits. In other words, the main conflict facing the state is managing smart
mobility.
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Smart mobility implementations as a socio-economic/socio-technical initiative
there is a certain link between Geels’ refinement of their theorizing about the role
of governance in the unfolding of sociotechnical transitions, and the broader body
of political science work seeking to understand the apparent shifting role of the state
from one of the ‘public administration’ of directly provided services, through an
intermediate phase of the ‘(new) public management’ or the coordination of public

services provided by a wider range of actors (Geels, 2011).

Therefore, because of that any attempt on replacing an existing system — in this
case, smart mobility implementations- without changing economic structure
requires important input and participation from state. Therefore, our understanding
of the rationale for governance intervention in and management of the transition to
smart mobility as being to harness the opportunities put forward by this particular
socio-technical transition to maximize the benefits to individuals that mobility
provides, to manage the distribution of these improved mobility opportunities
according to democratically agreed objectives on equalities and social justice, and
to do this within the framework of international agreements about reducing the
impact of mobility on the environment (Docherty, Marsden, & Anable, 2018).
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Table 4: Core Reasons of State Involvement in Transport Governance: Adapted From (Docherty, Marsden, &
Anable, 2018)

Need for Intervention

|

Key Issues Today

Public Policy

1. Setting overall direction of policy

Increasing recognition of the role of transport
in supporting economic growth, social
progress and health

2. Environmental, economic and social
externalities exist

Climate change, air quality, congestion, social
exclusionand inequity are not tackled through
the market

3. Coordination of transport, land-use and
economic goals

Planning to accommodate growth in many
cities whilst maintaining or improving
accessibility requires intervention

4. Setting standards and communicating with
public about transport system operation

Defining levels of service and reportingon
how these are met, justifying efficient
spending of taxation, managing disruptive
events

5. Balancing the needs of different transport
systems and users

Decisions on infrastructure spend and
maintenance, road space allocationand legal
frameworks on rights

Market Failures

6. Conditions for a free market do not exist

Managing monopoly infrastructure providers
and limited service competition, preventing
collusion

7. Actingas a provider or procurer of services
which are not profitable

Often to ensure basic levels of service to some
communities, evening and weekend services
or for bespoke servicessuch as school or
hospital transport

8. Problems of co-ordination between modes
exist

Competition can exist between public
transport operators within and between modes.
Limited ticketing integration

9. Basic standards of operation and rules of
movement

Interoperability between systems, data,
standardization of laws and enforcement

Investment as Policy

10. Funding the provision and upkeep of
infrastructure

Sets general taxes and mobility related taxes
and chargesat various levels of governmentto
fund the upkeep of infrastructure and subsidy
of some services. The state can borrow at
lower rates than the private sector

11. Supporting the adoption of transport
innovations

Innovations are sometimes expensive in their
early stage adoption or require additional
infrastructures, supported by state subsidy and
investment or new regulation

12. The state is an aggregator of risk and has
primary accountability

The state ultimately remains guarantor when
private provision of public services fails and
retains accountability via the ballot box
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These are clustered into three broad headings of ‘public policy’, ‘market failure’
and ‘investment as policy’. Whilst the interventions involve the state this is not
synonymous with being dominated by the state as governance is acknowledged to
be a process conducted through networks. It is important to note that smart mobility
innovations occur alongside existing systems of provision and rule sets and it is
sometimes the incompatibility or insufficiency of existing ways of managing the
mobility system which create tensions (Docherty, Marsden, & Anable, 2018).

In the context of this study, the main focus will be on Smart Mobility and how it
became an important agenda for Konya Metropolitan Municipality in Turkey.
Konya is one of the leading cities in Turkey for smart city transformation.
Additionally, Konya mainly focuses on smart mobility trends and seeks to improve

urban mobility conditions for its citizens.

For this study, a total of eight face to face interviews are done with administrators
of Municipality, including the Mayor of Konya Metropolitan Municipality, three
members of Konya Metropolitan Municipality Division of Traffic Signalization,
the head of the Department of Transportation Planning and Traffic and one member
of the department and two members of the Department of Information
Technologies. The interviews are done with voice recording active and later on, all
interviews are decoded. The content of the interview is aimed to understand
Konya’s transformation process into becoming a city with strong focus on smart
mobility. Questions covered basic questions such as roles and responsibilities
within the Municipality administration as well as if any training has been taken in
the subject of transportation. Majority of the interviews try to pinpoint the start of
the smart transformation process, how it has been made, how it was received by the
public, occurrence of challenges and negative responses, the transportation
problems of the city and the problems that are solved or countered by the Smart
Mobility tools, the expected result and future agendas. Throughout this study,
responses gathered by Metropolitan Municipality officials will be provided and a
critical evaluation of Smart Mobility policies in Konya will be discussed in detail.
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CHAPTER 111

EVALUATION OF SMART MOBILITY INITIATIVES OF TURKEY

I11.1. Introduction

Having its roots in Garden City movement, an interest towards the concept of
sustainability has become a trending political agenda for many cities since 1990s
(Basiago, 1996). Similarly, Konya Metropolitan Municipality aimed to follow
sustainable urban policies which focus on protection of natural resources, limitation
of energy use, increasing efficiency of land use in urban areas, provision of
integrated transportation and improvement of human life conditions (Igli,
Karagahin, Biiyiik¢ay, & Taner, 2018). In Turkey, application of transportation
policies with such focus is enforced through Strategy documents and Transportation
Master Plans. Turkey, following the changing trends in the world, has developed
certain policy documents where Intelligent Transportation Systems are mentioned.
One of such documents is Intelligent Transportation Systems Strategy and Action
Plan, which is released in 2014 (T.C. Ulastirma, Denizcilik ve Haberlesme
Bakanligi, 2014). Following section will be discussing the development of
Intelligent Transportation Systems in the world as well as in Turkey through
policies. Following that, Intelligent Transportation Systems application in Konya
will be explained with the contribution of interviews done with municipality
representatives and with insights gathered from the Konya Transportation Master
Plan.
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I11.11. Intelligent Transportation Systems (ITS): Global History

Intelligent Transportation Systems can briefly be described as the management for
infrastructure and superstructure through active use of Information and
Communication Technologies and engineering applications (Tufan, 2014).
Intelligent Transportation Systems are mainly applied in road transport with certain
capabilities, such as, interoperability, provision of various authorization levels,
process of big data (in real-time where applicable) and provision of results,
analyses, or findings with general public or authorities. The aim of these systems
which are born out of the developments in the fields of electronics, robotics and
signal or image processing, can be briefly summarized as shortening travel times,
promotion of sustainable mobility, traffic and transport security as well as comfort,
contribution to economy and increasing the efficient use of existing road
infrastructure instead of bringing new infrastructure, hence, feeding travel demand
on roads (Figueiredo, Jesus, Machado, Ferreira, & Martins de Carvalho, 2001). The
initial application of an “intelligent” system for transportation, can be traced back
to the first use of a traffic light, which in fact, was adapted from railway lights, in
1868 in London (BBC, 2014). Obviously, this cannot be fully accepted as an
Intelligent Transportation System, but yet, it stands as the first implementation
which was aimed to help smoothing the traffic. The first electric traffic light was
installed in Baltimore, United States which was sonically actuated (Washington
State Magazine, 2019).

A systematic development in Intelligent Transportation Systems began to be
established starting from 1960s. The modern developments of such systems can be

evaluated in three major eras which will be discussed briefly below.

e 1960-1980: The first era can be labeled as the preparation and research

period. The basic layout of Intelligent Transportation Systems are
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developed with applications such as Comprehensive Automobile Traffic
Control System CACS in Japan which was developed to be able to control
automobile based transportation in Japanese cities (Mikami, 1978). The
project aimed to solve several problems such as lowering congestion,
limiting the number of traffic accidents, route suggestion and driving
information as well as provision of pre-emption for emergency vehicles.
CACS was divided into several subsystems such as route display board,
driving information, traffic incident information and vehicle priority which
were all connected to a monitoring center, which corresponds to today’s
Traffic Management or Control Centers. Similar systems included
Electronic Route Guidance System (ERGS) in United States, which was
developed in 1970s by the Bureau of Public Roads, Federal Highway
Administration (Rosen, Mammano, & Favout, 1970). The system was
developed to further promote safer journeys compared to journeys with the
assistance of only maps or traffic signs. The road network of the country
was divided into regions, then further into links which represent roads and
nodes which represent intersections. All the divisions were coded to develop
a six-digit code for each location which in fact aimed to promote drivers
with easy-to-remember guidance for their journeys. Both these systems,
along with some others were not completely implemented due to limitations,
yet they are considered as the standing point of technologies which we now
call as “navigation” (Tokuyama, 1996). Another point to note about the first
era is that the term of “telematics” has been developed to describe these
systems which was formed by the merging of the terms
“telecommunication” and “informatics” (T.C. Ulastirma, Denizcilik ve

Haberlesme Bakanligi, 2014).

1980-1995: The second era can be summarized as the era of standardization
for Intelligent Transportation Systems. An international effort was made to
define various standards and guidelines of development and implementation
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of Intelligent Transportation Systems. Furthermore, in this era, Intelligent
Transportation Systems as an approach became more widespread in the
world. Some of the major research areas in this era were Automated Toll
Collection, GPS Based Navigation Systems, Dynamic Traffic Signal
Management Systems, Electronic Cruise Control, Road and Weather
Condition Information Systems, Mobile Speed Detection Technologies and
Traffic Cameras and so on (Katanalp, Yildirim, Eren, & Uz, 2018).
Additionally, this era focused on standardization of Intelligent
Transportation Systems’ application, or in other words, definition of the
Rule Book of ITS. SCATS — Sydney Coordinated Adaptive Traffic System
has been developed in this era by Australiain 1982, which mainly focused
on dynamic junction management. This technology is now one of the most
well-known and advanced traffic managementtools in the world. The word
“telematics” developed in the previous era, has left its place to the term of
“Intelligent Transportation Systems” as of 1991 and this year also bears the
mark of birth of ERTICO — ITS Europe which is an organization aiming to
standardize Intelligent Transportation Systems all over Europe and to
provide funding and training for Intelligent Transportation Systems R&D
studies. Similar attempt has been made in United States and in the same
year, Intelligent Transportation Society of America has been founded. In
1992, ISO TC204, Intelligent Transportation Systems Technical Committee
has been formed. Finally, ITS World Congress, held in 1994 in Paris aimed
to define worldwide implementation standards (Tufan, 2014). Furthermore,
Japan followed the trend and their individual expertise in the field and
formed VERTIS, The Vehicle, Road and Traffic Intelligence Society in
2001 which later on took the name of ITS Japan. Nowadays, ITS World
Congress is held with the partnership of ERTICO, ITSA (ITS America) and
ITS Japan (T.C. Ulastirma, Denizcilik ve Haberlesme Bakanligi, 2014).
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e 1995-Today: The last era is where development of Intelligent
Transportation Systems is on the rise and implementation of such systems
are becoming more and more common. Many new developments, such as
mobile traffic information, intelligent pedestrian access, satellite
technologies, 3G, Wi-Fiand Bluetooth based technologies were developed.
Furthermore, products and systems developed in the previous era have been
commercialized (T.C. Ulastirma, Denizcilik ve Haberlesme Bakanligi,
2014). In 1997, NAHSC - National Automated Highway System
Consortium have presented Demo’97 project which was developed to
provide higher highway efficiency and traffic safety (Public Roads, 1997).
The increasing competition has raised the attention of many sectors and
firms, which eventually helped widening the focus of Intelligent
Transportation Systems from just efficient highways and motorway
management, to multi-modal solutions (T.C. Ulastirma, Denizcilik ve
Haberlesme Bakanligi, 2014).

Many notable developments in this field has been made by multiple countries and
an organization named International Transport Forum (ITF), which acts above
individual national governments has been formed and now has 60 members where
the aim of the organization is described as to study on transportation strategies to
improve quality of life and to combine all transportation modes in these strategies
(International Transportation Forum, 2019). Similarly, Intertraffic, an annual event
held in Amsterdam, China, Indonesia, Mexico and Istanbul gathers stakeholders
from private and public sectors which focus on infrastructure, product development,
traffic security, intelligent traffic management, smart mobility, electronic

enforcementand so on (Intertraffic, 2019).

As it can be seen, multitude of developments in the field of Intelligent
Transportation Systems have been observed since the beginning of 1960s and to
this day, many researchers, governments and policy makers are focusing on this
subject. According to European Commission, the milestones of political
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developments and documents since the beginning of 21% century is described as

following (European Commission, 2019):

- 2001- White Paper: European Transport Policy for 2010: Time to
Decide

- 2006 — Keep Europe Moving: Sustainable Mobility for Our Continent

- 2007 — Keeping Freight Moving

- 2008 — Greening Transport

- 2009 — Maritime Transport

- 2009 — Future of Transport

- 2011 — White Paper: Roadmap to a Single European Transport Area —

Towards a Competitive and Resource Efficient Transport System

Similar to the world, Turkey has also aimed to support smart mobility and ITS by
developing nationwide policy documents prepared by mainly municipalities but
also with the support from various organizations and public bodies. The following
section will give brief information regarding these policy documents with the

highlight of Intelligent Transportation Systemsand Smart Mobility.

11111 Intelligent Transportation Systems in Turkey

The development of Intelligent Transportation Systems in Turkey, in comparison
to the advancements in Europe, United States and Japan, occurred relatively slower.
Several institutions are responsible or involved with the development of these
systems, which slows down efforts of forming a main organization which can act
above municipalities or other related institutions while maintaining strong
relationships with all the actors. To achieve a harmony between institutions, in
2016, “Innovative and Intelligently Communicating Vehicle Technologies
Clustering Workshop” has been organized to decide upon all institutional actors

which may directly or indirectly has authorization on Intelligent Transportation
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Systems and as a result; General Directorate of Highways, Metropolitan
Municipalities, Municipalities, Special Provincial Administrations, City Traffic
Committees, General Directorate of Security, General Commandership of
Gendarmerie, Ministry of Transportation, Maritime Affairs and Communications
(MTMC), Ministry of Science, Industry and Technology, Turkish Standards
Institute, MTMC General Directorate of Communications, Information
Technologies Authority, GSM Operators and TURKSAT, has been deducted as
authorized institutions. Furthermore, general outline of Turkey’s Intelligent

Transportation Systems implementation has been listed as (Merig, 2018);

e Traffic Cameras

¢ Road and Road Side Sensors

e Traffic Occupancy Maps

e Variable Message Systems

e Mobile Information Systems

e TrafficRule Violation Detection

e Horizontal and Vertical Road Traffic Markings and Signs

e Signalization Systems (countdown units, accessible pedestriansignals)

e Traffic Education and Awareness Raising Activities (Traffic training parks,

traveling traffic education bus, traffic education activities).

It is possible to multiply events, institutional reports and implementations regarding
Intelligent Transportation Systems such as the one discussed above. To have a
better insight about how Intelligent Transportation Systems are perceived in
Turkey, the following section will provide a brief overview of Intelligent
Transportation Systems applications in the country. The section following that, will
be providing insights from official documents prepared by a magnitude of

institutions and authorities.
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IILIILI. Historical Development of Turkey’s Intelligent Transportation

Systems Implementations

The first application of intelligent systems in Turkey dates back to 1984, where
signal coordination and optimization of main arterial roads in Istanbul have been
studied, based on traffic demand on these roads on different times of the day (Akbas
& Akdogan, 2001). This initial application is very essential, since signal
coordination and optimization concepts are the basis of actuated traffic signal
control technologies. In 1992, on Turkish highways, Automated Highway Fee
Collection Systems have been implemented which allowed driversto pay a certain
amount of fee, based on the distance they have travelled on the highway (Yardim
& Akyildiz, 2005). One of the most notable developments in the fieldis the use of
AKBIL by Istanbul Metropolitan Municipality which ultimately aimed to promote
ease-of-use for public transportation in the city. This system is now converted to
ISTANBULKART which is based on RFID (Radio Frequency Identification)
technology and can be used on buses, metrobuses, trams and parking areas (Yardim
& Akyildiz, 2005). Similar technologies have been applied in other cities, including
Konya. Konya has started using Elkart, which is also RFID based starting from
2000 (Konya Metropolitan Municipality, 2007). The first Traffic Control Center in
Turkey was also established in Istanbul in 1995 where 160 critical junctions were
connected to the center for monitoring purposes and furthermore, image
transmission through surveillance cameras installed at 10 predefined locations was
also available within the center (Akbas & Akdogan, 2001). In 1999, RFID
technology was used for Road and Traffic Notification System which allowed
drivers to be notified about weather and traffic conditions in real time throughout
the Bolu Mountain Range passages (DATEL, 1999). Again in 1999, Electronic Toll
Collection System (OGS) has been realized for passages through intercity bridges
and main arterials which was later on followed by Card Pass System (KGS), where

driverswould have toregister their personal cards through toll collection gates. This
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application was then evolved into what is currently being used, Fast Passage System
(HGS) which is based on assessment of number of axles and wheelbase of a vehicle

and the amount of fee is decided upon automatically (Yal¢in & Biiyiik, 2014).

Starting with 2000s, Intelligent Transportation Systems have been developed in
Turkey with the partnership from private sector. For instance, development of
Ankara Traffic Information System, ITS Istanbul project, implementations of
Variable Message Signs by General Directorate of Highways, which aimsto notify
drivers about road conditions and share traffic information are some of the
exemplary projects, developed through public-private partnerships (Capali, 2009).
In 2006, General Directorate of Security and Istanbul Metropolitan Municipality
have developed a partnership to install electronic enforcement systems in the city,
which still is quite active in traffic safety management of the city (Ilicali & Kiziltas,
2016). General Directorate of Highways has initiated a project between 2005-2010
to establish 144 automated, vehicle counting and classifying stations all over
Turkey (Yilmaz, 2012). Starting from 2010, Intelligent Transportation Systems
have become more widespread and was applied for public transportin the form of
intelligent bus stops where bus arrival times, information and directions about
alternative transit modes, bus occupancy level and route information. Additionally,
mobile applications such as YOLBUL have been developed by many authorities
(Katanalp, Yildirim, Eren, & Uz, 2018).

Developments in the field of Intelligent Transportation Systems such as the ones
givenabove, have also influenced the policy makers to define strategic and essential
steps to be taken, to be able to guide the smart mobility transformation of the
country. Next section will provide a detailed review of official documents which

were aimed to govern smart mobility policies of Turkey.
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ILIILIL Policy Overview of Turkey’s Smart Mobility Agenda

Many policy documents which mention Intelligent Transportation Systems have
been developed by Turkish official institutions starting from 2000s. The most
important document about the subject is with no doubt, “National Intelligent
Transportation Systems Strategies and Action Plan” (from now on, this document
will be referred as ITS-SAP), which was released in 2014 by Ministry of
Transportation, Maritime Affairs and Communications. This document can be
considered as the first document of Turkey which completely focuses on smart
mobility and Intelligent Transportation Systems. Other documents which will be
highlighted below are also mentioned as milestones within the ITS-SAP while the
purpose of ITS-SAP has been defined as the requirement of a separate, more
detailed and focused strategy document which also could provide vision and
guidance to transformation towards the use of Intelligent Transportation Systems.

The first official document where Intelligent Transformation Systems are referred
is the 9" Development Plan, which covered the development strategiesto be applied
in the years of 2007-2013 and was created with the coordination of State Planning
Organizationand with the participation of all public bodies and authorities (Devlet
Planlama Teskilati, 2006). The vision of 9" Development Plan was explained as
“Turkey that grows with stability, distributes income more evenly, has global
competition ability, transforms into information society and completes the process
of adaptation to the European Union”. 9" Development Plan put a specific
emphasis on the effective use of information and communication technologies to
stay competitive in the rapidly developing world. Additionally, EU Member
countries’ transportation was evaluated. In the 9" Development Plan it was stated
that EU Member countries had an emphasis on sustainability principle which states
that instead of increasing the capacity of the existing network, management of travel
demand and traffic through information technologies is gaining importance and

attention. One of the main development axes of the 9" Development Plan was
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defined as Improvement of Energy and Transportation Infrastructure and within the
transportation developments, it was stated that traffic safety for each transportation
mode will be increased, existing infrastructure will be protected and the efficiency
of the existing infrastructure will be increased through the maximum utilization of
information and communication technologies. Furthermore, the document stated
that Urban Information Systems will be developed and promoted to be able to
satisfy information requests of the general public, to provide basis for transportation
etudes and to gather and regularly update data regarding existing urban

transportation network and travel demands.

Similarly, in 2009, Ministry of Transport has released the ministry’s Strategic Plan
targeting the years of 2009-2013 (Ulastirma Bakanligi, 2009). The document
provided brief information about the Ministry itself and working principles and
responsibilities. Additionally, the document is notable with multiple questionnaires
with rural authority members as well as central officers. Furthermore,
questionnaires and Ministry’s activities were evaluated by outer stakeholders
(stakeholders who represent another institutions) and each stakeholder was asked
to share opinions and insights. One of the comments from outer stakeholders was
provided by Konya Metropolitan Municipality which stated that there are (at the
time) 8 ministries and 3 general directorates who had certain amounts of
responsibilities regarding traffic and this number should be diminished (Ulastirma
Bakanlig1,2009). A detailed SWOT analysis provided by the document defines one
of the weaknesses as the limited ability to adapt to technologic innovations and
applications in the world, which could directly be related to Turkey’s much later
adaptationto Intelligent Transportation Systems. Furthermore, limited attention on
technological and scientific developments and the tendency towards applications

based on short-term is represented as one of the threats in the same analysis.

The mission of the Ministry was defined as “provision of transportation and
information and communication technologies to all citizens in a high-quality,

balanced, safe, environment-friendly, fair and affordable way ” while the vision was
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explained as ‘“to leverage transportation and information and communication
technologies at a high civilization level which promotes global competitiveness

ability of the country while increasing the quality of life of its citizens”.

The strategic goals of the plan are given in the following sections of the document.
The second strategic goal was defined as “More efficient regulation, application
and supervision to enable a sustainable transportation system where safety of
people and goods is provided at the highest level”. In relation to this goal, Target
2.4 was defined as “Utilization of Intelligent Transportation Systems to contribute
towards higher safety of road and rail transport”. Key Performance Indicators as
well as required public funding for all targets is included in the strategic plan
document. Key performance indicators of Target 2.4 were defined as the number of
Intelligent Transportation Systems being in use or the total value of such systems.
In this regard the project of “Development and Implementation of Intelligent
Transportation Systems” is claimed to require 10.000.000 YTL (roughly 2.630.000
TL at today’s value) each year of the plan, adding up to 50.000.000 YTL (roughly
13.150.000 TL at today’s value).

In 2010, TUBITAK (Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu — The
Scientific and Technological Research Council of Turkey) under the authority of
Ministry of Industry and Technology has released the “National Science,
Technology and Innovation Strategy” (from now on referred as NSTIS) report,
targeting the five years period between 2011 and 2016 (TUBITAK - Tirkiye
Bilimsel ve Teknolojik Arastirma Kurumu, 2010). The vision of NSTIS was
defined as “Turkey that can transform created knowledge and technology into
innovative products, processes and services for the benefit of the country and
humanity”. The report stated that information and communication technologies as
a field was noticeable with its strong potential for research and development and
innovation. Furthermore, it was elaborated that information and communication
technologies had a high potential of finding markets in foreign countries.
Additionally, it was concluded that research investments in this field had a high
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potential of becoming a final product or service. Annually, according to the table
provided in NSTIS, in regards to information and communication technologies, in
2008 422.000.000 TL has been spent on R&D, 3678 researchers have studied the
topic, 3 billion US dollars have been gained through exports and 12 billion dollars
have been spent on imports (TUBITAK - Tiirkiye Bilimsel ve Teknolojik Arastirma
Kurumu, 2010). In 2011, Ministry of Transportation has released Turkey’s
Transportation and Communication Strategy, Target 2023 (T.C. Ulastirma
Bakanligi, 2011). In report’s general overview section, it was stated that
developments regarding computer and communication technologies influenced
transportation sector positively, through provision of Intelligent Transportation
Systems which provide benefits to vehicles, roads, signalization and demand
responsive governance of the system. The vision of the transportation sector was
defined in the report as “To develop a transportation system which supports
competitive power of the country and increases society’s quality of life through
provision of safe, swift, environmentally friendly, uninterrupted, balanced and
sustainable contemporary services”. The report also proposed strategies and
suggestions for road transport sector. Under institutional structure and legal
regulations chapter, it was proposed that a Master Traffic Management Center
should be established to gather data of passenger and goods transport and to
evaluate and analyze data. Also, under the operation and superstructure chapter, it
was claimed that to improve mobility, Intelligent Transportation Systems and
Traffic Management Systems are to be used. Finally, under the final evaluations
chapter, infrastructural needs of Intelligent Transportation Systems have been
mentioned and it was stated that fiber optic network provision will be supported for
the communication needs of such systems. Furthermore, one of the sectoral
expectations was defined as the provision of safe transport through the use of
Intelligent Transportation Systems. Similarly, standardization of Intelligent
Transportation Systems and promotion of such standards have been defined as one
of the Research and Development targets of the report and a specific mention has

been made for commonization of Electronic Enforcement Systems.
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Another important document regarding Intelligent Transportation Systems is the
“Road Transport Safety Strategies and Action Plan” which was released in 2012
with the leadership of General Directorate of Security, supported by various
ministries and general directorates (Emniyet Genel Midiirliigii, 2012). The strategy
document can be divided into two main parts. The initial part described the
strategies that are to be developed during the target years while the second part
evaluated traffic safety in multiple parts and gave a table of summaries of related
decisions. In the first part, Intelligent Transportation Systems were mentioned as
one of the steps to achieve safer roads. According to the strategy, maximum
utilization of Intelligent Transportation Systems such as traffic sensors, cameras,
variable message signs, lane violation detection systems, sensors which are able to
manage traffic lights; and also, to deliver incentives for research and development
by industry and academia and do so while promoting international standards.
Furthermore, traffic supervision and rule enforcement mentioned through the use
of automated Intelligent Transportation Systems which can enforce speeding, use
of alcohol, not wearing a seatbelt, red light violation, use of mobile phones while

driving and so on.

The second part of the strategy document as mentioned earlier, provides general
summaries regarding the actions mentioned within strategies. The main topics of
the related were divided into the subjects of training, supervision, infrastructure,
health, campaigns or projects. Under infrastructure subject, it was mentioned that
by the decision of General Directorate of Highways, 18 Traffic Control Centers
were planned to be built to spread the use of Intelligent Transportation Systems. It
was stated that the building projects of these centers were initiated and by 2015, 3
out of 18 were intended to be built and by 2020, this number was expected to reach
18.

One of the more recent documents which mentions Intelligent Transportation
Systems is the “Information Society Strategy and Action Plan” which was released

by Ministry of Development, General Directorate of Information Society on
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February, 2014 which was targeting the years of 2015-2018 (Kalkinma Bakanligi,
2014). A noticeable quality of the document is that previous strategy documents are
evaluated in the initial chapters. Each main axes of a previous strategy document
are listed and success rate is evaluated. The strategy document claims its focus as
growth and employment and continues by evaluating the global scene and
orientations. Under “Innovative Solutions Powered by Information and
Communication Technologies” section, it was explained that roughly 52% of the
global population is residing in urban areas which fuel occurrence of problems in
many sectors, including transportation sector. The section in following pages also
evaluated the implementation of intelligent applications were observed mainly in
transportation and urban services sector. According to a questionnaire completed
with the participation of staff from 40 municipalities, the main implementation
fields of Intelligent Transportation System were intelligent parking meters and fee
collection, fleet tracking, maintenance and location services and integrated public
transit ticketing systems. One of the outcomes of the section, Intelligent
Transportation Systems were described as a contributor of safer, faster, highly
comfortable, affordable and environmentally friendly transportation.

Following sections of the document are aimed to describe the strategies and targets
of 2018. One of the targets were described as to boost development of Intelligent
Transportation Systems through achieving coordination between applications of
differentinstitutions. Furthermore, one of the steps of this action was described as
the development, creation and application of a coordinated and a holistic Intelligent
Transportation Systems Action Plan.

This holistic plan was prepared on May 2014 Ministry of Transportation, Maritime
Affairsand Communications which was named National Intelligent Transportation
Systems Strategies and Action Plan (ITS-SAP)” (T.C. Ulastirma, Denizcilik ve
Haberlesme Bakanligi, 2014).
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ITLITLT1.1. National Intelligent Transportation Systems Strategies and Action
Plan (ITS-SAP)

ITS-SAP is an essential document since it is the first document that completely put
the attention on Intelligent Transportation Systems. This “delayed” preparation is
also mentioned in the beginning of ITS-SAP and it was claimed that even though
multiple policy documents have mentioned implementations of Intelligent
Transportation Systems, no document that discusses the subject with a holistic
approach has been prepared. The document was prepared at a workshop which was
participated by all stakeholders. ITS-SAP also provides a brief explanation about
how Intelligent Transportation Systems are utilized. According to ITS-SAP,
Intelligent Transportation Systems can generally be described as technologies
which enable communication between passengers, road network and vehicles and
these technologies are further elaborated as global positioning services (GPS),
wireless/mobile/infrared communication technologies, closed circuit television
(CCTV), various short-range communication technologies, and safe travel
assistants for drivers (T.C. Ulagtirma, Denizcilik ve Haberlesme Bakanligi, 2014).
An Intelligent Transportation Systems architecture was also defined as the
methodology of how and where mentioned technologies should be applied, which
ones should be used and which standards should be followed.

According to ITS-SAP, Turkey has available potential for application of Intelligent
Transportation Systems due to its population structure, informatics, communication
and industry infrastructure. Although Turkey has this potential, the lack of
integration and coordination between application, limitations of regulations and
standardization, lack of personnel who has expertise and the dependency to foreign
industries are defined as major problems which limit the growth and spread of these

technologies.
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2023 vision of Intelligent Transportation Systems has been announced as “Turkey,
integrated with the world; where all transportation services are governed and
directed with the use of information and communication technologies ”. The general
objective of ITS-SAP was further explained as “Enabling easier mobility of people
and goods which is integrated, safe, efficient, innovative, environmentally friendly,
sustainable and smart, through the use of real time for all transportation modes”

(T.C. Ulagtirma, Denizcilik ve Haberlesme Bakanlig1,2014).

5 major strategic objectives are selected which are in line with the vision and the

general objective as given below:

e Development of administrative and technical legislation based on national
and international needs with the purpose of nation-wide planning and
integration of Intelligent Transportation Systems,

e Development of a globally competitive Intelligent Transportation Sector,

e Increasing the mobility and traffic safety through the generalization of
Intelligent Transportation Systems throughout the country,

e To ease the access to transportation services for citizens with reduced
mobility,

e Lowering the fuel consumption and emissions caused by road transport
(T.C. Ulastirma, Denizcilik ve Haberlesme Bakanlig1,2014).

ITS-SAP is aware that to be able to apply the policies above, a legislative
organization is needed. For that reason, it was suggested that a “Monitoring and
Directing Committee” should be formed where all stakeholders are represented.
This committee was formed later in 2015, by the release of a memorandum from
the Prime Minister’s office which defines the role of the committee as to evaluate
applications of Intelligent Transportation Systems, serve as the authority to follow
up on the strategy activities, to promote communication between private sector,
universities, non-governmental organizations and the public, and lastly to promote

cooperation between stakeholders (T.C. Resmi Gazete, 2015).
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The committee serves under the authority of Ministry of Transportation, Maritime

Affairs and Communication, General Directorate of Strategic Development.

ITS-SAP was completed with the participation of General Directorate of Highways,
Council of Information Technologies and Communication, TURKSAT Satellite
and Cable TV Inc., Ministry of Development, Ministry of Internal Affairs, Ministry
of Science, Industry and Technology, Ministry of Finance, Ministry of Environment
and Urbanism, Ministry of Energy and Natural Resources, TUBITAK, General
Directorate of Security, General Commandership of Gendarmerie, Metropolitan
Municipalities, Universities, related NGOs and private sector representatives; and
under the coordination of Ministry of Transportation, Maritime Affairs and

Communication.

ITS-SAP gives a very detailed explanation of the historical overview of Intelligent
Transportation Systems applications as well as the worldwide development of
systems, strategies and standards. Later on, individual examination of Intelligent
Transportation Systems implemented in different countries. Lastly, policy
documents prepared by Turkish Authorities are evaluated. Additionally, Turkey’s

implementations are briefly discussed.

ITS-SAP has included a detailed SWOT Analysis where strengths focused at the
existing potential of the country while weaknesses focused towards the lack of
legislative regulations and lack of strategies. Opportunities mostly focused on
arising need for Intelligent Transportation Systems and threats focused on

competitiveness of international scene and lack of a roadmap.
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Table 5: SWOT Analysis on ITS-SAP (T.C. Ulastirma, Denizcilik ve Haberlesme Bakanligi, 2014)

STRENGTHS

1. Population structure being able to easily
adapt to new technologies

2. Will to apply Intelligent Transportation
Systems of related institutions

3. Entrepreneurship potential towards

Intelligent Transportation Systems

4. Turkey being an important automotive
industry hub

5. Common and modern communication
infrastructure

6. Turkey’s advancement towards becoming
an information society

7. Investmentsin the field of informatics

WEAKNESSES

1. Lack of integration between institutions
and infrastructure

2. Lack of common Intelligent Transportation
Systems terminology and standards

3. Lack of institutional and personal
awareness towards Intelligent Transportation
Systems

4. Lack of expert personnel in Intelligent
Transportation Sector

5. Lack of legislations

6. Lack of a national Intelligent
Transportation Institute which covers all
stakeholders

7. Limitations of incentives toward Research
and Development

8. Lack of middle and long-term planning
about Intelligent Transportation Systems

9. Lack of coordination between university-
industry-institutions

10. Inexperience of hardware and software
developmentabout Intelligent Transportation
Systems

OPPORTUNITIES

1. International technology and knowledge
transfer due to the partnership with ERTICO

2. Need for Intelligent Transportation
Systems due to increasing number of
highways, viaducts, tunnels, bridges

3. Increasing demand for transport due to
increasing urbanism and young population

4. Increasing mobility in work life

5. Tendency towards increasing awareness
for energy efficiency and environmental
protection

6. Turkey’s approximation to markets where
Intelligent Transportation Systemsarenot yet
common

THREATS

1. High cost of Intelligent Transportation
Systems applications

2. Dependency to foreign technology for
development of Intelligent Transportation
Systems

3. Lack of active participation to international
Intelligent Transportation Systems platforms

4. Globalization and increasing international
competitiveness
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ITS-SAP, as mentioned before, has declared 5 main strategic objectives and for
each objective, multiple targets have been defined. For the first strategic objective,
“Development of administrative and technical legislation based on national and
international needs with the purpose of nation-wide planning and integration of
Intelligent Transportation Systems”; targets were basically about development of
an Intelligent Transportation Systems architecture, definition of organizational and
legislative regulations and to develop a systematic planning and coordination

process for implementations.

The second main strategic objective, “Development of a globally competitive
Intelligent Transportation Sector”; defined its targets as the commonization of
Intelligent Transportation Systems through the participation of all stakeholders,
promotion of domestic hardware and software development, promotion of entry to
foreign markets with Turkish products of information and communication
technologies, increasing the number of Intelligent Transportation Systems experts

and promotion of research and development in smart vehicle technologies.

The third main strategic objective, “Increasing the mobility and traffic safety
through the generalization of Intelligent Transportation Systems throughout the
country”, mainly discussed promotion of traffic safety and mobility through the use
of Intelligent Transportation Systems. The targets of the objective were defined as,
improvement of necessary infrastructure, increasing the efficiency of urban and
intercity road network through applications, commonization of e-payment systems,
increasing the use of Intelligent Transportation Systems on public transit and
improvement of passenger notification systems, commonization of fleet
management systems, improvement of communication between centers and in field
equipment and services, promotion of traffic safety, improvement of incident and
emergency management systems and promotion of Intelligent Transportation

Systems for intermodal transport.
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Fourth main strategic objective, “To ease the access to transportation services for
citizens with reduced mobility” puts main focus on accessibility, especially for
citizens with reduced mobility. In this main objective, the targets mention the
regularization of transportation infrastructure and public transportation fleets to be

able to provide a safer and more efficient service for elderly, children and disabled.

Lastly, the fifth main strategic objective, “Lowering the fuel consumption and
emissions caused by road transport” similar to the fourth objective, had a brief
explanation of targets, which were development of energy efficient,
environmentally friendly Intelligent Transportation Systems, and developing

solutions which will promote lowering the emissions caused by urban transport.

LTI Final Remarks on Turkey’s Intelligent Transportation Policies

Turkish authorities have developed many policy documents which are discussed in
previous chapter. The most noticeable aspect of majority of these documents s the
focus on traffic safety. Intelligent Transportation Systems are mostly seen as a tool
which will promote safety in traffic. To further strengthen this, some of the
documents put a specific focus on commonization of electronic enforcement
systems. It is obvious that automated tracking of rule violations would promote
traffic safety and also increase efficiency of detection by decreasing the needed
number of field personnel. But it would be wrong to assume that Intelligent

Transportation Systemsare only to be used for traffic safety.

More recent documents, especially ITS-SAP increased the span of policies
regarding Intelligent Transportation Systems. Strategies regarding improvement of
infrastructure or installation of modern Traffic Control Centers have been
mentioned. Furthermore, Intelligent Transportation Systems have been mentioned

in relationto mobility, which is a positive outcome since Intelligent Transportation
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Systems are seen as a method of increasing mobility in a sustainable way (United
Nations, 2012).

The concept of sustainability also comes across as a main strategy in most of the
documents. Mainly, it can be seen that reduction of emissions and being

environmentally friendly are mentioned in line with achieving sustainability.

Achieving efficient implementation of Intelligent Transportation Systems are
closely related to the existing legislations and standardization. Often in the
documents, these subjects are seen as an issue for Turkey. Lack of standardization
in line with international standards, not having an organization which will maintain
the applications of Intelligent Transportation Systems, the need for a rulebook
which regulates such applications are mentioned. The establishment of acommittee
in 2015 should be seen as a positive step towards forming an authority for Intelligent
Transportation Systems. Furthermore, development of ITS-SAP which is holistic
in the sense of touching upon majority of the subjects related to Intelligent
Transportation Systems should also be considered as an essential regulation

attempt.

Nonetheless, ITS-SAP is also lacking in certain aspects. For example, ITS-SAP
mentions the need for developing a nation-wide Intelligent Transportation Systems
architecture. The action plan only refers to preparation of a “Intelligent
Transportation System Terminology Dictionary” and with the participation of
certain stakeholders, preparation of the architecture. It is stated that this architecture
is in line with common standards and to provide interoperability but no method of
achieving so, is discussed.

Furthermore, some targets defined in the document are not well-developed and does
not represent a true roadmap. For example, under the third strategic objective, it is
stated that necessary regulations should be made for infrastructure and road
network. Yet, these essential regulations are not clear. The only mention is made

about lane violation detection systems which were to be mandatory starting from
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2014. For that reason, lanes on the roads should be standardized. Most importantly,
the mention regarding promoting accessibility and lesser emissions are left very
brief and the methods are not very clear either. A project named “Seeing Eye” has
been developed in partnership of Ministry of Transportation, Maritime Affairsand
Communication and Ministry of Family and Social Policies which covers the
development of a mobile application for visually impaired citizens which is aimed
to help them travel easier (Gorengoz.net, 2011). Within the action plans of ITS-
SAP it was mentioned that within 2014-2016 period, feasibility studies for the
projects will be finished. But there was no mention of elderly, children and their
accessibility and increasing their mobility. Furthermore, one of the targets were
defined as regulation of public transportation fleets in a certain way which will
increase the efficiency and safe service to elderly, children and disabled. The only
action in this regard was defined as provision of coordination for the
implementation of the decisions since public transportation fleets are run by private
entities. No clear definition about the transformation or detection of the sources of

the problem is defined or a solution is proposed.

All this proves that, even though ITS-SAP is valuable in the sense of being the first
detailed strategy document about commonization of Intelligent Transportation
Systems, it still lacks a comprehensive roadmap to provide detailed solutions.
Certain aspects of urban transportation are generally overlooked, and targets are
very limited to a few actions. These actions also lack a broader scope. It can be said
that, a new document should be prepared where all aspects of Intelligent
Transportation Systems are taken into consideration in detail, in depth solutions are
prepared to problems and how much of the actions defined in ITS-SAP is completed

or achieved.
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CHAPTER IV

TRANSPORTATION AND INTELLIGENT TRANSPORTATION
SYSTEMS IN KONYA

IV.1. General Overview of Transportation in Konya

Konya, located in Central Anatolia Region is the largest city in Turkey by its area
coverage (41.000 square kilometers) and the 7!" most populated (2.205.609 as of
2018) (Turkish Statistical Institute, 2018). Konya has been a Metropolitan
Municipality since 1987 and since 2014, city borders have become the Metropolitan

borders as well.

According to the interviews, Department of Transportation Planning and Traffic of
Konya Metropolitan Municipality is responsible for the complete bus management
including the provinces and rail transport management systems. Additionally, they
work on transportation planning and traffic signalization. One of the most important
duties of the department has been defined by a municipal officer as making of
Transportation Master Plans. Within the context of sustainable transportation,
Konya Metropolitan Municipality has had Konya Transportation Master Plan of
Konya Metropolitan Urban and Nearby Area prepared in 2000 which had the target

year as 2020. Later on, the plan was revised in 2015.

The revised Transportation Master Plan has had the focus on increasing mobility

and accessibility while boosting transportation comfort for all citizens. Meanwhile,

the plan also has had the aim of creating sustainable solutions to all urban
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transportation problems without damaging the natural resources (I¢li, Karasahin,
Buyukcay, & Taner, 2018). The strategy of the plan was to provide high and
effective accessibility while supporting regional economy, protecting and

developing socio-cultural values of the city.

The contents of “Konya Transportation Master Plan Results Report” has been
acquired from the representatives of Konya Metropolitan Municipality, Department
of Transportation Planning and Traffic, Division of Transportation Planning for the

sole purpose of furthering research for this study.

The purpose of the Transportation Plan has been announced as to develop the basis
for planning decisions regarding expected transportation and traffic system of
Konya, which takes expected travel demands for the projection year into
consideration while deciding on primary investments that are preliminary focuses
on public transportation, and following the proposed strategies of Konya’s Master

Development Plan (Bogazi¢i Proje, 2015).

According to Address Based Population Registration System data acquired from
Turkish Statistical Institute, 2017-2018 population of Konya is 2.205.609 (Turkish
Statistical Institute, 2018). Roughly 75% of the population lives in the Konya
Central Urban Area while 25% lives outside of this area (Bogazigi Proje, 2015).

When officials are asked about if any personal education effort is pursued, one of
the officials have said that they have a M.Sc. degree in urban transportation systems
from Bahcgesehir University and currently they are working on Ph.D. degree in
Business Management in Trade Chamber University. Furthermore, one of the
officials also mentioned municipal trainings. According to the official, technical
team is sent to trainings hosted in Turkey or in other countries. Motivation for
pursuing different informative activities, and ease of access to new information is
always provided. Especially, participation in fairs, events, conventions is very

important for the Municipality as well as provision of municipal seminars.
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The city of Konya is within the jurisdiction of 3™ Regional Directorate of
Highways. This authority has control over a total of 1397 kilometers of State Road
and 1654 kilometers of Provincial Road. The main inter-city road network of the
city is D-300 State Road which connects Izmir to Iran. Some other State Roads such
as D-330 and D-715 are also passing through Konya. This indicates that Konya is
located at the crossroads of multiple inter-city routes. The connection of these roads
through the Konya Metropolitan Municipality borders is provided with 2 or 3 lanes
separated roads and this brings more pressure on urban transportation in Konya.
Furthermore, some parts of these roads are under the responsibility of the
Metropolitan Municipality authorities. The metropolitan area has a total of 194
signalized junctions. Currently, 15 of these junctions have signal coordination
(green-wave) system, 49 of them have Dynamic Junction Control System and
additional 14 junctions are connected to Konya Traffic Control Center (Konya
Traffic Control Center, 2019). Below image shows the signalized junctions in

Konya Central Urban Area with red dots.
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Image 3: Signalized Junctions in Konya (Bogazigi Proje, 2015)

Konya Metropolitan Municipality officials, when asked about the most important
transportation problem in the city or for the municipality, they have said that Konya
currently does not have a Traffic Control Center. They have shared comments about
how current system is being controlled. According to the municipal officers, they
keep the systems in check by sparing from personal times and putting in extra effort
since they do not have traffic operators to monitor the systems 24/7. They have said
that a Traffic Control Center similar to the examples in other metropolitan cities,
such as Istanbul, they will be able to manage all junctions from a single center and
increase the efficiency of the system and have much lower response times when
any type of problem occurs. They also have said that having a Traffic Control
Center, will allow them to govern Smart Mobility implementations in a much
professional manner. Currently, there is an active project for the design of a modern
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Traffic Control Center where traffic operators will be able to work professionally

to monitor the transportation network.

IV.1.1. Public Transportation

Public Transportation in Konya is controlled through Municipality Bus
Management, Municipality Tramway Management and Minibus Cooperative
(Bogazi¢i Proje, 2015). Metropolitan Municipality serves the public with 325
busses and 60 tram vehicles. Municipality owned public transportation can be used
through “Elkart” the smart boarding card. Elkart provides discount transfers
between services and varying fees for students, elderly or disabled. There are 7 Bus
Mobility Centers throughout Konya, namely Alakova, Aydinlik, Eski Garaj,
Erenkdy, Meram, Samanpazari and Yazir Bus Movement Centers. Tramway paths
have reached to 18,9 km on Cumhuriyet-Selcuk Universitesi line and 3,5 km within
the Campus. Tramway system has two Mobility Centers and one depot and the total
number of stops are 31. Tramway is active 24 hours a day and on average 312 trips
are made with 60 vehicles and 95.700 passengers are carried (Bogazig¢i Proje, 2015).
Konya Metropolitan Municipality seeks to improve the quality of public
transportation and for that reason, Konya Metropolitan Municipality participates in
research and development activities. Konya Metropolitan Municipality currently
has two active projects, one of which is done in cooperation with a private company
where all data from Elkart, covering 15 months (May 2018 to July 2019) is given
for further analysis. The R&D project aims to detect inefficient public
transportation lines, lines that are used mainly for transfer to other lines, seasonal
passenger behavior analysis, bus stops with high demand and optimization of the
lines. Additionally, Elkart data is aimed to be used for OD detection from only

boarding information.
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There are 530 minibuses used within Konya on 26 different lines. Minibuses cannot
serve on different lines other than the defined lines but minibuses can change their
frequency of service and the number of trips. Lastly, there are 892 service vehicles
operating in Konya, 70% of which are operated by private companies and the
remaining are operated personally. There are 687 taxis operating in Konya at 76
taxi stops. There are 412 available taxi number plates under the ownership of
Municipality. Finally, there are two intercity bus terminal in the city in which rural
area buses are also dispatched, as well as railways connecting Konya directly to
Adana, Afyon, Kiitahya, Eskisehir, Usak, Manisa and Izmir, and high speed
railway, connecting Konya to Ankara, and an airport serving since 2000 located on
the northwest of the city with 28 km distance from the City Center (Bogazigi Proje,
2015). Parking areas are mainly concentrated in the central urban area of the city.
All of the central parking areas are integrated to Konya Traffic Control Center as
assets of the Municipality and information regarding parking area occupancy
information can be published through Variable Message Signs (VMS) in Konya
Central Urban Area (Konya Traffic Control Center, 2019). Below image shows
some of the central parking area locations in Konya.

When officials are asked about integration of smart mobility implementations
which are mainly focusing of transportation with automobiles, they mentioned that
they intend to increase the efficiency of multi-modal transportation. For instance,
they have mentioned a Bicycle Master Plan project which is expected to be over in
a short amount of time, is developing policies for multi-modal integration. Elkart,
which is used for public transportation boarding, will be integrated with bicycles,
and bicycle parks will be built with parking enabled through Elkart. Next boarding
after usage of Elkart at a bicycle park is intended to be free for one hour.
Furthermore, the officials are planning to build parking areas near tramway stations
which should ease the use of different transportation modes. To further elaborate,
the officials have said that another plan for public transportation is to optimize
public bus linesand vehicle frequencies to lower the waiting durations in bus stops.

This was also considered as one of the most important future plans since outside
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the holiday seasons, roughly 107 thousand kilometers are covered through public
transportation. For that reason, they are working on optimization studies to diminish

the total distance covered by municipal buses.
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Image 4: Some of the Parking Areas in Konya Central Urban Area (Konya Traffic Control Center, 2019)

1VV.1.11. Pedestrian Access

Pedestrian access in Konya Metropolitan Areaisalso an important focus for Konya
Metropolitan Municipality. An important pedestrianization project of Konya
Metropolitan Municipality has been completed on Kazim Karabekir Street (Zafer)
where social amenities such as shopping areas, restaurants and cafes are located and
this project is considered as a successful addition to recreative areas in Konya.
Lastly, Konya Metropolitan Municipality has also invested in Intelligent Bicycle
System. The implementation of the system has started in 2010 and finished in

roughly 18 months. The system serves with 500 bicycles and has a total of 38
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bicycle stations throughout the Konya Central urban Area. The system had 24.000
members registered but has 12.000 active users (Bogazi¢i Proje, 2015). In 2001,
bicycle roads have been started to be built in Konya which currently adds up to
144.300 m. in distance.

VI.11. Key Statistics for Transportation of Konya

According to household surveys, average household size in Konya is 3,67 (Bogazigi
Proje, 2015). The table below shows the population and household size information

for three Central Urban provinces.

Table 6: Population and Average Household Sizes of Konya (Bogazigi Proje, 2015)

Province Population No. of Residences Household Size
Karatay 249.461 63.758 3,91
Meram 295.967 82.163 3,60
Selcuklu 507.359 141.010 3,60
TOTAL 1.052.787 286.931 3,67

As an addition to the household size statistics, it is important to understand the car
ownership rates of Konya as it provides some key information regarding current
transportation trends of Konya Metropolitan Area. At the time of the household
surveys, it was detected that there are 276.295 vehicles in Konya and 58% of these
vehicles are cars while 30% of it are bicycles (Bogazigi Proje, 2015). As of 2018,
the number of motorized vehicles in Konya was 724.139 and the number of cars
registered in Konya was 353.301 (Turkish Statistical Institute, 2019).

62



Based on Turkish Statistics Institute, in 2012, average car ownership in Turkey per
1000 people is 114 (Turkish Statistical Institute, 2012). In Europe, the same rate is
419 (EUROSTAT, 2009), which shows that Turkey is quite below the average car
ownership rate when compared with Europe. A previous household survey
completed in the provinces of Konya Central Urban area, for which the results are
presented above, shows that car ownership per 1000 people was 102 in 2000. In
2012, average car ownership per 1000 person in Konya is around 154 (Turkish
Statistical Institute, 2012). According to this, car ownership has increased by 50%

in 12 years (Bogazigi Proje, 2015).

Average car ownership per 1000 person in Konya has risen to 160, while the
number is 151 for Turkey (Turkish Statistical Institute, 2019).
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Graph 1: Car Ownership of Central Provinces (Bogazigi Proje, 2015)

Gross and net mobility statistics are also gathered in the context of Konya
Transportation Master Plan. According to household surveys gross mobility rate in

Konya is 1,45 while net mobility rate is 2,21 (Bogazigi Proje, 2015).
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Table 7: Mobility Rates Based on Household Surveys (Bogazi¢i Proje, 2015)

Trip Purpose Gross Mobility Rate Net Mobility Rate
Home-Based Work 0,45 1,97
Home-Based School 0,52 2,01
Home-Based Other 0,42 2,08
Not-Home-Based 0,06 1,52
Total Trips 1,45 2,21
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Graph 2: Trip Distribution Based on Preferred Vehicle (Bogazi¢i Proje, 2015)

According to the household survey completed for Konya Transportation Master
Plan, it can be seenthat pedestrian activity is quite high in Konya with 35,61% trips
are done by walking. The second highest preferred transportation mode is

automobiles with a rate of 22,77%.
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IV.111. Overview of Smart Mobility Initiativesin Konya

As stated before, Konya Metropolitan Municipality has advanced in Smart Mobility
field. The transformation process towards Smart Mobility has been asked to all
interviewees to be able to understand the process. One of the municipal officials
have also mentioned that higher numbers of automobile use is putting too much
pressure on the transportation infrastructure. As a solution, improving smart
mobility elements and increasing the provided number of systems has been offered
by the officials. Furthermore, it was claimed that improvement on municipal side
would not be enough, for that reason, traffic culture seminars are devised by the

municipality to inform the public.

When officials are asked to evaluate their transformation process, one of the
interviewees have claimed that they are the leading Turkish city in Smart Mobility
field. But, to be able to keep this leader position if all steps are taken with caution.
He also mentioned that the biggest problem of smart cities is being vulnerable to
cyber-attacks. He claimed that Konya Metropolitan Municipality is always aware
of such risks and considerate of precautions. Also, technical infrastructure to be
able to implement Smart Mobility incentives is quite important and Konya is most
likely to be the first city which has quite high lengths of fiber-optic infrastructure.
Still, another official mentioned that Konya is in need of enhancing and training the
technical team. This allows faster data transmission which enables a faster analysis
of these collected data. Furthermore, when the value of the transformation is asked
to the officials, they have replied with the contribution to a cleaner environment.
They have claimed that the efficient use of resources makes smart city

implementations essential.

According to the officials in Signalization department, the initial step towards
Smart Mobility has started with the participation of the officials to an international

annual transportation fair named Intertraffic. During the fair in 2011 which took
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place in Istanbul, Konya metropolitan Municipality officials had the chance to see
various Smart Mobility implementations. One of which, developed by ISSD, a
company based in Ankara, have described their systems, which are detailed in
following sections. Previously, Konya Metropolitan Municipality has been
approached by an Austria-based company named SWARCO for a similar system
but due to their system requiring heavier infrastructural work hence, more financial
sources, Konya Metropolitan Municipality did not prefer to evaluate this offer.
Furthermore, the financial aspect is quite important for Konya Metropolitan
Municipality since for many years, Konya Metropolitan Municipality has sought to
develop their own, local and cheaper solutions instead of buying a solution from
abroad. Instead of considering the offer by SWARCO, Konya Metropolitan
Municipality decided to implement a Proof of Concept on 2 junctions with ISSD’s
solution. After the Proof of Concept installation, a technical specification document
has been prepared by Konya Metropolitan Municipality. The preparation has been
followed by tender process, which has been awarded to the local firm. It is important
to note that the tender has been prepared solely by this department, which provides
some insights regarding the municipal organization. Konya Metropolitan
Municipality allows individual branches to develop an idea, and while getting
suggestions from other branches, if the idea is valid, entire municipality supports
idea owner and gives them complete freedom in policy and decision making.
Especially in transportation field, according to an official, any implementation to
be made, has to be agreed upon by the transportation management council, which
is formed by the members of the Department, decision making can be quite efficient
and swift. It was claimed that other municipalities, perform such decisions with
dozens of municipal officials, whereas in Konya Metropolitan Municipality, the
decision makers are not divided in various branches, instead they work with each

other very efficiently.

According to the comments of the officials, in around a year, dynamic junctions
and green wave implementations have been completed in 25 junctions. The

systems, due to being quite new, were very problematic. Officials claim that they
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worked closely with the company in improving the systems. The problems were
solved hand-in-hand with the company and many suggestions for research and
development were stemmed from the municipal officials. Still, the company works
closely with Konya Metropolitan Municipality and municipal officers open up new
research and development fields, such as improvement projects for public

transportation.

When the officials are asked to share their comments regarding the feedback from
the public during that time, was quite harsh. For example, on dynamic junctions
traffic light countdown devices cannot work since dynamic junctions regulate green
light durations differently on each phase. When the existing countdown devices
were removed following the installation of dynamic junctions, public reacted to the
officials quite heavily. Also, the junctions were often not functioning, due to system
errors, regulation of traffic have been quite difficult which forced the municipal
officials to go to the field and visit junctions to detect the source of the problem.
Another negative response from the public was received when VMS screens were
firstinstalled. The public did not know how the screens will be used and questioned
the necessity of the screensin tough economic conditions. But as the systems were
online and travel time and available parking space information was accessible for
drivers on the go, the reactions have diminished. Even some drivers, have contacted
the officials of Konya metropolitan Municipality and demanded an arrangement
where screens would represent longer travel times with red, average travel times
with yellow and regular travel times ingreen color. The public has said that this can
allow them to change routes accordingly and this would also help with less driving
times, hence less emissions and fuel consumption. Lastly, according to the officials’
comments, the feedback from the public is usually gathered through research
studied and questionnaires, but public can also call “Open Door” hotline to deliver

their demands or comments to the municipality 24/7.

When officials were asked about their future Smart Mobility implementations, they
have mentioned that, they intend to invest more in research and development. For
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instance, they intend to partner with the company once more and improve
communication between dynamic junctions. Their intention is to make dynamic
junctions notify the next one with the information about approaching vehicles and
allow the next junction to update the signal plan of the incoming phase.
Furthermore, central government has an ongoing plan for implementing a metro
system for Konya. The officials have said that this may bring forth a public service
which could be more effective for the next 50 years. They have also claimed that
they get inspiration from other cities, especially European cities. Moreover, they
have said that they value cooperation with universities and NGOs, within the
context of official commissions, depending on the needs of the subject. It was also
claimed that NGOs are also working hand in hand with Transportation Management

Councils and a participatory decision making is possible.

IV.111.1. Green Wave Application

Green wave implementation is a system where multiple junctions are coordinated
through network connection to achieve maximum number of vehicles being able to
pass through the junctions. As long as vehicles travelling through the road segment
have their speed at an approximately at a given speed limit, the vehicles would
always meet green light without having to stop at the green light. The benefit of
green wave system is that they lower the waiting times at signalized junctions
drastically and promote road safety as the drivers are forced to travel at the speed
limit for the urban areas. Green wave systems are unique for every road segment
that they are installed. Before installation of a green wave system, the initial step
would be to perform vehicle count studies on the road segment to optimize green
light durations. Based on the results of these vehicle counts, traffic engineers can
define the suitable speed limit, allowing the implementation of a green wave
corridor. Theoretically, green wave systems can work adaptively, and change the

green light duration for a given speed limit, based on the number of vehicles
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travelling at a given direction. Currently, there are no such dynamic applicationsin
Konya except for a static green wave system. The junctions with green wave system
installed are; Demiryolu Street, Ali Ulvi Kurucu Street, Fetih Street, Mevlana
Street, Sefik Can Street, Karaman Periphery Road, Karaman Street, Aslanli Kisla
Street, Doc. Dr. Halil Uriin Street, Safahat Street and Istanbul Street.

IV.111.11. Dynamic Junction Management

Similar to green wave system, Konya Metropolitan Municipality also has installed
Dynamic Junction Control Systems. The working principle of these systems are to
count approaching vehicles through means of loop detectors (an infrastructure
placed under the roads to measure the number of vehicles) or sensors (such as
camera or laser-based systems). Vehicles approaching to junctions are measured
through the means given above. A central unit collects all data gathered from each
approach of the junctions and defines the optimal green light duration for each cycle
(ISSD, 2019). These systems require evaluation and analysis for each junction
before installation. Similar to green wave system, traffic engineers are required to
evaluate average vehicle counts of the junctions for peak hours and for each
approach. Simulations of the junctions are done based on the data gathered by traffic
engineers and where necessary, suggestions regarding geometric optimization of
the junctions are provided. After completion of analysis process, dynamic junction
control systemsare installed and through fiber-optic network connection, gathered
data is transmitted to the Traffic Control Center. The intelligent junction
installations in Konya is provided on below image, taken from the interface of
Traffic Management Software. Additionally, without the implementation of
dynamic junctions or green wave system, it is possible to remotely monitor the
junctions. As it can be seen from the image, dark green icons show the junctions
with fixed phase. This means that these junctions are not dynamically controlled,

instead they have fixed durations for different times of the day (usually different
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signal plans are used on peak hours or after midnight). Through installation of a
communication module in the junction, traffic operators of the Municipality are
able to view the status of the junction or change signal plans accordingly without
having to physically be at the junction. This allows operators to develop fast
responses to any unexpected situation, or change signal plans on specific events
such as football games, concerts or different weather conditions such as snowy days
or days with heavy rain. Furthermore, an interface provides details of each junction,
giving information about the phases, green light durations, camera installation
points as well as current traffic light situation. The first image below, shows the
main interface of the system where dynamic junctions and green wave installation
can be seen. The second image shows the detailed screen where junction

information can be viewed by operators.
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Image 5: Some of the Dynamic Junction and Green Wave Locations (Konya Traffic Control Center, 2019)
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Image 6: Dynamic Junction Monitoring Screen (Konya Metropolitan Municipality, 2019)
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IV.I11.111. Enforcement Systems

Additionally, Konya Metropolitan Municipality has installed corridor speed
enforcement systems on five corridors. This system consists of at least two
Automated Number Plate Recognition camera installation points. A vehicle
detected through the initial recognition camera is captured by the camera on the exit
point. Through matching of number plates, calculation of difference between the
second and the first capture times and with the additional information of the length
of the corridor, average speed of the vehicle is calculated and if the driving speed
is above the designated average speed for a certain type of vehicle, an automated
ticket is sent to traffic operators of Konya General Directorate of Security for
approval. After the approval, the ticket is submitted to the driver (ISSD, 2019). The
total length of these corridors are 12.159 meters and the corridors are placed on
Cevreyolu Street, Yeni Istanbul Road and Adana Periphery Road (Bogazigi Proje,
2015). Enforcement systems such as number plate recognition systems, parking
violation systems, red light violation systems and so on are intended to discourage
violations while at the same time, promoting public safety and lowering accident

risks due to violations.

Similar to corridor speed enforcement system, Konya Metropolitan Municipality
has recently installed Parking Violation Detection Systems as well. On a total of 8
locations, areas with parking prohibition are monitored for possible violations. The
system consists of Pan-Tilt-Zoom cameras, continuously controlling an area with
75 meters radius while also recognizing the number plates of the vehicles in their
line of sight. Traffic operators pre-define the allowed parking duration for the
system. In the case of a vehicle exceeding the allowed parking duration, or violating
a no parking zone, are identified through continuous entries of number plates.
Identified vehicle information is then transmitted through fiber-optic network
connectionto a remote center which is governed by the Konya General Directorate

of Security. An automated ticket is sent to the operators at the center when a vehicle
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is identified to be violating the rules and once the tickets are approved, the ticket is
deliveredto the driver (ISSD, 2019).

IV.I11.1V. Bluetooth Based Traffic Analysis Systems

Konya Metropolitan Municipality also provides drivers with average travel time
estimations through Bluetooth Technology (ISSD, 2019). A total of 87 Bluetooth
devices are installed on main arterials of Konya Urban Area. These devices
communicate with devices with Bluetooth such as cars, phones, wireless earphones
and so on. Location of installation points, similar to green wave and dynamic
junction systems, are pre-defined by traffic engineers and the distance between the
devices are known. Each Bluetooth device, when it connects to another device with
Bluetooth enabled, records the unique and anonymous MAC ID number. When the
same MAC ID is captured by another device, given the distance between the
installation points are known, travel time can be defined. With the use of multiple
MAC IDs travel time between urban areas can be calculated. A similar system is
also being used in Ankara, Istanbul, Gaziantep, Mersin and Bursa (ISSD, 2019).
Konya Metropolitan University has also installed a total of 55 Variable Message
Signs (VMS) in the urban area to be able to publish the travel time information
through the signs, as well as number of available parking spaces in parking lots,
warnings and notifications for drivers and so on. VMS installations are also
monitored through surveillance cameras in case a malfunction is observed on the
screens. Installation locations are also accessible in Konya Traffic Control Center.
The picture below, shows some of the Bluetooth and VMS installation locations in

Konya as well as exemplary image from VMS and from a surveillance camera.
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The Bluetooth devices are also used to estimate OD Matrices for the urban area as
whenever same MAC ID is captured, travel pattern can be deducted from Bluetooth
devices. Currently, OD Matrix algorithm provides a travel pattern based on capture
zones, which does not fully cover the Origin and Destination of the citizens. For
that reason, certain research and development activities are being supported by the
Metropolitan Municipality to improve the accuracy of the algorithm. Additionally,
historical data can be stored for future analysis, which is also being used in Konya
Metropolitan Municipality. Pictures below show the OD Matrix and the analyses

screen of the interface.

4243 | Belediye | Active

Image 9: OD Matrix Capture Zone of Bluetooth Devices (Konya Traffic Control Center, 2019)
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IV.111.V. Accessible City Surveillance Cameras

Lastly, Konya Metropolitan Municipality has provided access to city surveillance
cameras where citizens can connect a website a watch a live stream (Konya
Metropolitan Municipality, 2019). The website allows access to two types of
cameras. Touristic cameras allow viewers to monitor high activity areas within the
urban area which have touristic value. The second type of cameras are named traffic
cameras, where viewers can access to cameras monitoring a total of 20 junctions.
The image below is taken live from one of the junctions where traffic camera is
accessible to the public. Through this system, citizens can review the junctions

themselves and choose their most suitable path accordingly.

A KONYAL
_BUYUKSEHIR

JOELEDIYER

Image 10: Live View From Ihsaniye Junction (Konya Metropolitan Municipality, 2019)
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IV.1V. Estimations of Konya Transportation Master Plan

Konya Transportation Master Plan provides insights for future transportation scene
of the city. For the Master Plan a relationship has been formed between car
ownership per 1000 person and household income and a formulawhich determines
car ownership estimation is defined. According to this formula, it has been
estimated that the current car ownership rate of 154 cars/ 1000 people will increase
to 329 cars / 1000 people in 2030 (Bogazigi Proje, 2015). Estimations for both the
number of cars in each Central Urban province and car ownership rates are provided

below.

Table 8: 2030 Estimation for Number of Cars & Car Ownership per 1000 People (Bogazigi Proje, 2015)

2012 Car 2030 Car
Provinces 2012 Cars 2030 Cars Ownership Ownership
Karatay 34.451 211.139 138 298
Meram 47.696 216.837 161 311
Selcuklu 79.623 421.934 157 359
Metropolitan 161.770 849.911 154 329
Area Total

Additionally, Konya Transportation Master Plan has estimated the transportation
mode selection of the users based on trip purpose. According to the estimation,
pedestrian trips with 31% will be the first mode selected, followed by automobile
use with 30%, public transportation with 28%, and services with 11%. When only
trips done with motored vehicles are considered, it can be seen that automobile use
will heavily dominate the mode selection with 51%, followed by public

transportation with 39% and services with 10%. The number of average trips in
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Konya is currently around 1,6 million and the expected average trips in 2030 is
estimated as 4,7 million. Meanwhile, population of Konya is expected to increase
to 2,6 million. This also means that average trip per person is expected to be 1,82
trips. Furthermore, it is expected that the trips with automobile is estimated to
increase by four times, from roughly 373.000 to 1,4 million. The number of trips
with public transportation currently is around 352.000 and itis expected to increase

by four times and reach 1,3 million (Bogazici Proje, 2015).

Municipal officials have been asked about if their activities are in line with
Transportation Master Plan. One of the officials has said that he believes that mostly
they perform in line with the policies of such plans but some of the policies
suggested in these plans are quite challenging in financial means which makes

implementations nearly impossible.
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CHAPTER V

SURVEY ANALYSIS OF KONYA

V.I1. Introduction

Previous chapters mainly discuss the policy implementation of Intelligent
Transportation Systems in the world and in Turkey. Basically, the general aim to
be able to capture the current state of Intelligent Transportation Systems
implementations in Konya Metropolitan Area and also how it is perceived by the
city’s administrators. From this point of view, it is possible to assess that Konya
Metropolitan Municipality has the potential of implementing Intelligent
Transformation Systemsand in some cases, such as attention to Dynamic Junction
Systems or provision of systems such as ATUS for the promotion of public

transportation in Konya.

Nonetheless, simply overviewing the policy-makers’ actions and decisions cannot
be efficient to understand the scope of Intelligent Transportation Systems
implementations. It was deemed necessary to get the opinion of general public to
understand how such implementations reflect on Konya citizens. For that reason, a
questionnaire has been completed with the general public of Konya through random
selection. A total of 67 questionnaires have been completed which are important to

understand the view of the public.

This chapter will be giving the results of these questionnaires in detail while also,
where related, referring to another questionnaire that was done by the Municipality
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to understand traffic culture of Konya’s citizens. In 2018, Konya Metropolitan
Municipality has cooperated with a private company to perform a research study in
Konya Metropolitan Area, including the districts of Selguklu, Meram and Karatay,
regarding traffic and traffic culture. This study also had the intention of contributing
to developing a traffic strategy (ASARDA, 2018). This questionnaire’s report has
been acquired from Konya Metropolitan Municipality, Division of Traffic
Signalization.

V.11. Overview of the Questionnaire

The questionnaire was performed with a total of 67 participants who have various
occupancies. The highest number of participants include students, followed by
retail workers. The occupation of participants is given on the chart below.

Occupation of Participants
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Graph 3: Occupation of Participants of the Questionnaire

81



The questionnaire consists of a total of 19 questions which can be grouped into four
general groups. The first group of questions which will be discussed first consists
of questions that refer to general overview of Intelligent Transportation Systems,
transportation mode choices of the public and how the Metropolitan Municipality
is sharing the information regarding their Intelligent Transportation Systems
actions. The second group of questions will be looking into Intelligent
Transportation Systems applications related to public transportation. Here, ATUS
usage, value of smart bus stops in the city, and questions about Elkart will be
evaluated. The third group will be generally focusing on some other Intelligent
Transportation Systems applications of the Metropolitan Municipality which cover
Dynamic Junction System, Electronic Enforcement Systems and Konya City Guide
mobile application which provides cultural information, public bike network and is
also connected to ATUS. Lastly, the discussion will turn to the open-ended
questions in the questionnaire, which are aimed to find insights about general
problems regarding transportation in Konya and possible solutions to these

problems.

V.ILI. General Overview of Konya’s Transportation and Intelligent

Transportation Systems Structure

One of the questions from the questionnaire was aimed to understand transportation
mode selection of users. According to survey results, the highest usage rate was
observed for tram usage, followed by bus and private car usage. Preference of
minibus and walking were observed as the lesser choice of the public, according to

the results.
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Transport Mode Preference
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Graph 4: Transport Mode Preference

According to these results, people are generally choosing public transportation
modes. Even though private car usage is also high, it is important to note that,
investments on public transport, especially tram, can provide high returns to the

city.

Following question was aimed to understand how often the participants are using
the transportation modes that they have given above. The responses, for the sake of
clarity, were grouped into intervals of 0-5 times, 5-10 times, 10-15 times, 15-20
times and over 20 times a week. Each transportation mode was evaluated

individually as well.
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Graph 5: Frequency of Mode Usage

The results have shown that tram has been observed as the most preferred
transportation mode and the frequency of usage is also in line with this outcome. It
can be said that almost all participants who claimedto use tram for transportation,
use tram every single day. Similarly, bus usage is following the trend where users

are choosing this mode almost every day.

Another question was aimed to understand if the commonization of Intelligent
Transportation Systems in Konya was seen necessary by the public. 79% of the
participants were in favor of the commonization while 21% of the participants
deemed it unnecessary. 21% is higher than the expected results but it could be
assumed that this high percentage is related to either the lack of access to
information about Municipality’s Intelligent Transportation Systems actions
(which will be discussed in the next question) or investments are seen more
important in other fields compared to Intelligent Transportation Systems. The
resultsare given in the chart below.
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Graph 6: Commonization of ITS

The question above is followed up by the necessity of investments in the field of
Intelligent Transportation Systems. It was observed that the results are exactly the
same with the question above. This shows that the refusal of investments in this
field and the claim of Intelligent Transportation Systems should not be
commonized, might be related to how much information the public has regarding

the implementations and their benefits.

Need for Investments on Intelligent
Transportation Systems
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79,1%

=Yes = No

Graph 7: Investments on ITS
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These results are directing the attention to how well the Municipality is sharing
what is being done about Intelligent Transportation Systems. The results show that
only 11 participants adding up to 17,4% of the total participants believe that
information sharing sufficiency is high or very high. Remaining 83,6% believes that
itis not enough. This can explain why over 20% of the participants deem Intelligent

Transportation Systems unnecessary.
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Graph 8: Dissemination of Information

Furthermore, participants were asked if their opinion was being asked enough by
the Municipality. Similar to the question above, majority of the participants (%81
of the participants) believe that their opinions are not being asked well enough.
Some interviewees said that their main focus was usually on the implementation
themselves instead of sharing their plans with the public. The questionnaires also

prove to that point. The results of this question are given below.

86



Municipality's Proficiency of Getting
Public Opinion
s 25 2
€ 19
g2 16
8
£ 11
= 10
o
g 5
£ 1
2 0
Very low Low Medium High  Very high
Graph 9: Gathering Public Opinion
V.11.11. Details Regarding Public Transportation of Konya

This section will overview Intelligent Transportation Systems applications of
Konya Metropolitan Municipality in the field of public transportation. The
questions regarding this subject are focused on ATUS usage, Smart Bus Stops and

opinions about Elkart.

The participants were initially asked if they were using ATUS (Intelligent Public
Transit System). ATUS, as mentioned in earlier chapters, provides information
about bus tariffs, frequencies, bus stops and bus lines. According to the results, 61%
of the participants have said that they use ATUS while the remaining 39% said that
they do not use ATUS. The high usage rate of ATUS should be considered as a

successful implementation of the system.
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ATUS Usage
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Graph 10: ATUS Usage of the Participants

Following that, participants who said that they use ATUS, were asked how often
they refer to this system. Roughly, 24% of the participants have said that they rarely
use ATUS while 76% of the participants have said that they use ATUS more often.
This also shows that participants who use ATUS can find the information they need
which leads them to use the system more often and their satisfaction rate of the
system should be high. This was also asked to the participants and the results are

given on charts below.
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Graph 11: ATUS Usage Frequency
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ATUS User Satisfaction
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Graph 12: ATUS Satisfaction

Participants who do not use ATUS were further asked if they use any other mobile
application. Majority of the participants who do not use ATUS did not choose to
use any other mobile application either (92,5%). Only 2 participants have said that
they use “Gezi Rehberi Tiirkiye” while 3 participants have said they use “Moovit”

which adds up to 7,5%.

Based on the answers given by the participants, it was controlled if the participants
who heavily use public transportation use ATUS and if they are satisfied with
ATUS service. It was observed that 73% of the participants heavily use bus and
trams and 75% of these participants use ATUS. 83% of the participants who use
public transportation often and use ATUS are satisfied with the service as well.
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Table 9: ATUS Usage and Satisfaction of Public Transport Users

Characteristics of Number of Percent
Participants participants
Total Participants 67 100,00

Participants who use public
transportation modeson a 49 73,13
daily basis (bus andtram)

Public transportation users

who also use ATUS 37 7551
Public Transportation user
satisfaction of ATUS (High 31 83,78

and Very High)

Smart bus stops were also evaluated by the participants. Participants were asked if
they are satisfied with installations of smart bus systems. Generally, 54% of the
participants are highly satisfied with smart bus stops remaining 46% have less

satisfaction with the system.
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Graph 13: Satisfaction from Smart Bus Stops

The participants who claimed to have less satisfaction of smart bus stops were
further asked about the reasons behind their dislike. 58% of participants have said

that there are some technical issues with the bus stops. For example, the displays
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show wrong information on panels and the information is only limited to the line
number and estimated time of arrival of the next bus. Some participants said that
not all bus lines are displayed at the screens so sometimes they cannot get the
information they need. 16% of the participants have said that the number of smart
bus stops are not enough. Remaining 25% did not give a reason. Another question
was then asked to the participants about if they think it is necessary to increase the
number of smart bus stops. 88% of the participants agreed while 12% did not think
it was necessary. It is possible to claim that, since installation and required
investment for smart bus stops would not be too high, it could be a good investment
for the Municipality to increase public satisfaction and also to boost the usage rates

of public transportation.

Necessity of Increasing the Number
of Smart Bus Stops

11,9%

88,1%

Yes = No

Graph 14: Necessity of Smart Bus Stops

The answers given about smart bus stops were compared with the number of
participants who use public transportation often. 73% of the participants have
claimed to use public transportation often while 89% of these emphasized the
necessity of increasing the number of smart bus stops and 68% of them have also

stated that their satisfaction of smart bus stops is high.
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Table 10: Opinion on Smart Bus Stops by Public Transportation Users

Characteristics of Number of
Participants participants

Total Participants 67 100,00

Percent

Participants who use public
transportation modes on a daily 49 73,13
basis (busand tram)

Public transportation users who
emphasisthe necessity of
increasing the number of Smart
Bus Stops

44 89,80

Public Transportation user
satisfaction of Smart Bus Stops 30 68,18
(High and Very High)

Finally, a question about Elkart usage on minibuses was asked to participants.
Usage of Elkart in minibuses could be useful in terms of having a unified public
transportation fee and to be able to gather detailed data about minibus usage. The

results show that majority of the participants prefer Elkart on minibuses as well.

Request for Elkart Application on
Minibuses
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74,6%

Yes = No

Graph 15: Elkart on Minibuses
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V.ILI11I. Intelligent Transportation Systems Applications

Participant were also asked questions about direct implementations of Intelligent
Transportation Systems in Konya. The questions aimed to gain insights about
Dynamic Junction System, Electronic Enforcement System and Konya City Guide
mobile application of the Municipality. Initially, participants were asked if they are
aware of the existence of Dynamic Junction System. It was seen that 64% of the
participants did not know about this implementation. This can be considered as a

further proof regarding the lack of information sharing of the Municipality.

Information About Dynamic
Junction System in Konya

% 35,8

% 64,2

Yes = No

Graph 16: Dynamic Junction System Awareness

The participants who know about Dynamic Junction System were asked about their
satisfaction of the system. 62,5% of the participants are highly satisfied while the
remaining 37,5% of the participants are not very satisfied. A cross control for the
participants who use private car on a daily basis, their awareness of the systemand
their satisfaction of the system has been performed and it was observed that 46% of

the participants use their car on a daily basis while 58% of them were aware of
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dynamic junction installations and 66% of them had high satisfaction of dynamic

junctions.

Table 11: Awareness and Satisfaction of Dynamic Junctions for Private Car Users

Charac_te_ristics of Numt_)er of Percent
Participants participants
Total Participants 67 100,00
Participants who use
their private cars in daily 31 46,27
basis
Private car userswho
know about Dynamic 18 58,06
Junctions
Private car user
satisfaction of Dynamic
Junctions (High and 12 66,67
Very High)

Through sharing information about the benefits of the system and how they are
actually in line with national policies, could increase the satisfaction rates and also
help increase the awareness. Konya Metropolitan Municipality officials, during one
of the interviews have said that, due to being actively involved in improvement of
dynamic junction systems, they did not have the time opportunity to advertise the
systems. Additionally, municipal officials have said that when the Mayor or high
ranked officials put such implementations to their agenda, it is more likely that the

awareness rates are bound to be improved.

Another questionnaire study which was done by a private company by the demand
of Konya Metropolitan Municipality had questions regarding the same issue. The
study was performed through meetings with different research groups, in depth
interviews as well as face-to-face questionnaires. The study focused on four main
research groups, namely, disabled citizens, drivers, pedestrians, and municipal

traffic police officers. Additionally, drivers are divided into six subgroups, namely,
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automobile drivers, light commercial vehicle drivers, heavy commercial vehicle
drivers, emergency vehicle drivers, bicycle and motorbike drivers, public transport
vehicle drivers and commercial taxi drivers. The driver groups were asked
questions regarding awareness of Dynamic Junction System, if it is considered
necessary and if the applications are sufficient. According to the results, dynamic
junction awareness is 26% for automobile drivers, 59% for taxi drivers, 43% for
public transport vehicle drivers, 37% for light commercial vehicle drivers, 25% for
heavy commercial vehicle drivers, 25% for motorbike drivers which all in all adds
up to 35% total awareness rate (ASARDA, 2018). We can see that apart from taxi
drivers, the findings of the survey are quite in line with traffic culture report.
Especially for heavy commercial drivers, automobile drivers and motorbike drivers,

it can be seen that their awareness rate is even lower.

Also, when all participants of the survey for this study, (including the ones who
were not aware of the system) were asked about whether the Municipality should
increase the number of Dynamic Junction System, 76% of the participants agreed
while 24% disagreed. Again, the high number of participants who believe that more
implementation is necessary can guide future policies of the Municipality.
Similarly, in traffic culture report, on average 74% of the drivers have said that
implementation of Dynamic Junction Systems is necessary. Furthermore, when the
sufficiency of the system is asked, on average 56% of the drivers have claimed that
it was not sufficient, 37% have said that it was partially sufficient and the remaining
7% have claimed that it was sufficient. These results also show that the survey done
for this study is mostly representative of the general public.

Another set of questions were aimed to understand public’s opinion about
Electronic Enforcement Systems. Participants were asked if they know about
Electronic Enforcement Systems in Konya. 54% of the participants have said that
they were aware while remaining 46% were not aware. Even though by law,
Electronic Enforcement Systems are marked with vertical traffic signs on the
locations that they are placed, it is possible to see that awareness level is lower than
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expected. It can be deducted that Municipality should definitely take the time to
promote their implementations and share the benefits while also asking public’s
opinion. Furthermore, the people who were aware of Electronic Enforcement

Systems were asked about their satisfaction with the implementation.

Satisfaction of EES (Electronic
Enforcement Systems)
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Graph 17: Satisfaction of EES

It was seen that 34,4% of the participants were not very satisfied with the system
while 29,8% of the participants were satisfied with the implementation.
Municipality should further evaluate the reasons behind unsatisfaction of the public
in this regard, and try to provide solutions. This can also allow -easier
implementation of policies with higher public support. Furthermore, private car
users’ awareness of electronic enforcement systems and their satisfaction of the
system is evaluated, it was observed that 31 out of 67 participants who use their
private cars on a daily basis, 64% were aware of the installation of the system while

55% of them had high satisfaction from electronic enforcement systems.
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Table 12: EES Awareness and Satisfaction of Private Car Users

Characteristics of Number of Percent
Participants participants
Total Participants 67 100,00
Participants yvho use the_lr 31 46.27
private carsin daily basis
Private car userswho
know about EES
(Electronic Enforcement 20 64,52
System)
Private car user
satisfaction of EES (High 11 55,00
and Very High)

Finally, participants were asked if they were using Konya City Guide mobile
application. This application includes not only details from ATUS, but provides
access to municipal services such as news, messages of the Mayor, publications,
online applications, e-government tools and so on. Also, application provides
information about the city itself, including places to see, to go shopping or to go
eat. According to the survey results, 69% of the participants did not use the
application while 31% of the participants use the application. This could again be a
promotional issue, since the application provides many services to the public but

these services through mobile applicationis in fact, not accessible.

V.111. Final Remarks

To have a clear idea about general public’s issues regarding Intelligent

Transportation Systems as well as Konya’s transportation have been asked to

participants in an open-ended question. The question demanded the participants to

share their insights about Konya’s transportation. The answers, for the sake of

easier understanding, were divided into seven main groups. The groups are named

as, infrastructure issues, service-related issues, parking issues, traffic flow issues,
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pedestrian mobility issues, governance issues and finally no issues. The number of

responses for each category is given on the graph below.

Other Transportation and Mobility Issues in
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Graph 18: Other Related Transportation Issues in Konya

The results show that majority of the issues are related to service issues, followed
by infrastructure issues and traffic flow issues. Some of the answers regarding
service issues were requests about more frequent bus services, having too many red
lights which reduce service effectiveness, lack of alternative road connections, low
efficiency of public transport and limited number of buses, minibuses and taxis,
minibuses being too crowded and buses driving too fast, bus tariffs being
unbalanced and not aware of the changing demand throughout the day, trams having
to wait at red lights which increases travel times, public bikes not being enough,
lack of new and more efficient public transport lines, minibus lines not providing
efficient service, tram services not being adequate at nights and public transport

vehicles not arriving at designated times.
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Infrastructure issues, mostly refer to lack of alternative routes for drivers, need for
higher number of dynamic junctions, the need for better tram lighting for easier
detection, high distance between tram stops, not having a better transportation
network (especially considering that the city is quite flatand lack of high provision

of public bike stations and bikes.

Pedestrian accessibility issues are mainly focusing on vehicles parking on
pedestrian areas, not having a proper application of pedestrian priority and
pedestrian crossings and requests about increasing the number of pedestrian
overpasses. When government officials are asked about if they integrate smart
mobility implementations with other transportation modes, the answers were
unfortunately negative. They claimed that the majority of signalized junctions have
pedestrian crossings, but pedestrian passage is not perfectly integrated with the
phases. For example, a phase for pedestrians exist on every cycle of the traffic
lights. Konya Metropolitan Municipality has the intention to skip the pedestrian
light phase if there are no pedestrians at the time, which should further lower the

waiting times at signalized junctions.

Regarding traffic flow issues, some of the problems stated by the participants were
one-way application on some roads have increased the travel distances, traffic flow
Is too high and red-light durations are too long. Some problems regarding
governance of the traffic were noted as speeding problems (especially for public
transit drivers) should be enforced with radars, public transit should be promoted,
public transit prices are too high and not many people are aware of traffic and

transportation implementations.

All these provide valuable insights for this study. These answers can provide
important hints about the expectations of the people and how the local government
should proceed or what they should bring to the attention of the public. More
comments about the answers of the questionnaire will be discussed in the final

chapter.
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CHAPTER VI

CONCLUSION

It isno doubt inevitable, for cities to follow the transformation towards smart cities,
considering the common problems observed in almost any urban area. Modern
societies are struggling with many problems caused by the increasing population
and one of which is definitely observed in transportation sector. As Buuse and Kolk
clarifies that without governing bodies taking necessary steps towards prevention
of problems relating to energy, mobility, wastewater treatment and so on, the
problems occuring now, will increase over time and become harder to manage
(Buuse & Kolk, 2019). In literature, it can be seen that more and more studies now
turn to discussions about smart mobility which is able to counter majority of issues

related to transportation.

This trend, obviously has also hit Turkey, even though the process occurred much
slower. Starting from 1960s, the world has started discussing smart mobility
implementations, such as use of technology and information and communication
technologies, better ways of governing traffic, sharing information with the drivers
and so on. Turkey has caught up in the trend especially after 1990s. Official bodies
in Turkey such as ministries have released many policy documents and strategic
plans and even though their context is wide, smart mobility as a part of the context
is mostly associated with traffic safety. Also, it should be noted that adaptation
process to EU and funneling financial supports through EU funded projects has

increased the pace of transformation of transportation sector.
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Many cities in Turkey have started implementing the technological advances in
transportation scene and one of the most notable cities in this sense is Konya.
Konya, since mid-2000s, provides many implementations for its citizens. For
example, one of such implementations are Dynamic Junction Systems where traffic
lights are controlled in an actuated sense and green light durations are arranged
based on the number of vehicles approaching the junctions. Also, Bluetooth Based
Traffic Analysis System can calculate average travel times on installed corridors
and this information can be shared through Variable Message Signs to enable
drivers to switch to alternative routes, if necessary. Similarly, Electronic
Enforcement Systems are becoming more common on arterials of the city.
Furthermore, Konya Metropolitan Municipality provides other services to the

citizens such as mobile application of Konya City Guide or ATUS.

There is no question that Konya Metropolitan Municipality has a progressive
approach towards the applications mentioned above and these applications are very
essential and helpful in many ways. But the methods of application should be
questioned. It is obvious that Turkey does not have a fully separated legislative and
administrative infrastructure for Intelligent Transportation Systems applications or
the standardization efforts are nearly enough. But Konya Metropolitan
Municipality, which was also mentioned by the authorities during interviews, does
not linger with bureaucratic steps and processes and is able to put implementations
in motion easily. For that reason, it is understandable to assume that the local
government should perform in a more efficient way when it comes to provision of
Intelligent Transportation Systems. In fact, the authority is very much supportive
of research and development activities through open provision of data and
providing necessary permissions to stakeholders. Furthermore, Konya Metropolitan
Municipality considers itself as one of the more innovative municipalities with their
attempts at preparing a bicycle master plan and so on. Also, Konya Metropolitan
Municipality does not simply consider smart mobility implementations as a method
to promote traffic safety unlike the policy trend in Turkey. For these reasons, Konya

Metropolitan Municipality is perhaps, one of the more progressive authorities. But
101



still, their approach to Intelligent Transportation Systems is based on road transport
and mostly at the service of private cars. An intermodal approach is one of the
corner stones of Intelligent Transportation Systems and smart mobility. For
example, Dynamic Junction System is based on vehicles without putting specific
attention at public transit or more sustainable transportation modes. Surely, buses
can benefit from actuated junction management, but this is done at the cost of a
faster tram service. As mentioned by participants of the questionnaire, trams have
to wait at red light for private cars, even though technologically it is possible to
allow passage for trams instead of private cars. Furthermore, a commonly shared
payment method is not provided for the city since minibuses do not have integration
to Elkart system. This, not only limits the commonization of public transport fees

but it also costs valuable data that could be gathered from minibus usage.

ATUS and Konya City Guide mobile application (which also includes ATUS
mobile version in it) are two very important elements of Konya’s Intelligent
Transportation System implementations. Questionnaires show that ATUS usage is
very common but the same cannot be stated for the mobile application. Still, having
access to information is considered an important element of smart mobility and it
is also in line with general intelligent transportation strategies of Turkey. But it
would be wrong to say that these two applications are nearly enough. Increasing the
number of smart bus stops, providing public announcement systems within public
transportation for disabled citizens are important policies which should be
implemented in the near future. Questionnaire results show that especially smart
bus stops are well perceived by the public and since the cost of implementation of

smart bus stops are relatively low, it should be considered as a quick, beneficial

policy.

Of course, when new projects are taken into consideration, assistance from
researchers would be very essential. Academic supervision can provide important
insights and have a positive impact on the success of the project since research-
policy dialog would be boosted. Unfortunately, not much proof of such partnerships
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is acquired. Furthermore, not only participation from academia, but also
participation from the public is important. This, as mentioned in interviews and
found out in questionnaires is not being done nearly enough. General public are not
being asked about planned projects so no feedback can be acquired by the local
government. Additionally, this could benefit the local government in the sense that
public would be aware of their implementations. Survey results show that majority
of the public do not know about new and technological Intelligent Transportation
Systems implementations of Konya Metropolitan Municipality. The municipality
also lacks the will to share their implementations after they are completed. Without
full participation of the public, smart mobility initiatives cannot be fully successful
since benefits and how to more efficiently participate in intelligent transportation
will be unknown to them. It would be suggested that activities should be shared
with the public before and after the implementations, workshops, meetings and
cultural activities should be promoted to achieve participation of the public. This
allows switching the role of the public from “user” to “decision maker” and an
active part of the smart mobility transformation of the city. Furthermore, an
approach to Smart City should include all six dimensions of the concept as
discussed by Giffinger and Cohen which are evaluated at Chapter Il. Smart City as
a concept, divided into six major dimensions (Smart Mobility, Smart Governance,
Smart People, Smart Environment and Smart Economy) by both Giffinger and
Cohen with small variations under each dimension. Participation of the public in
decision making process will assist Konya Metropolitan Municipality to also
improve in Smart Governance dimension, not just Smart Mobility. This will also
allow the Municipality to move on to softer forms of policy implementations, rather
than harder forms such as dynamic junction management which requires intense

infrastructural work.

It should be noted that, Intelligent Transportation Systems should be integrated
centrally and be followed by traffic operators at all time. Most of such systemsaim
to ease the workload for the operators which should enable them for faster

responses. But currently, Konya Metropolitan Municipality does not have a modern
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Traffic Control Center and according to the interviews, local government
representatives perform the duties of traffic operators during their personal times.
Traffic is monitored through few screens at the Municipality which in fact, reduces
response times of the representatives to any possible problem which may occur at

the transportation network.

Another issue to be mentioned is that Konya Metropolitan Municipality has a
project-based approach rather than taking smart mobility into consideration as a
holistic approach. Through the improvement of communication between research
facilities, private sector and the Municipality, a holistic approach is achievable but
this surely requires a strong road map for implementation. It is suggested to Konya
Metropolitan Municipality that the European trend of preparation of Sustainable
Urban Mobility Plans (SUMP) which includes all policies and actions with strong
staging for a defined target year, can provide a strong, holistic and well-designed
road map. As stated by European Commission, Sustainable Urban Mobility Plans
can bring together different parts of local government, other stakeholders and the
public together to counter important transportation and mobility related issues such
as high congestion, air and noise pollution, accidents or climate change (European

Commission, 2020).

Lastly, Intelligent Transportation Systems should also be used for preventive and
predictive maintenance of the transportation network. Today, with the help of
advancements on big data management, it is possible to forecast future scenarios,
based on data gathered by multiple field sensors. Such an applicationwould act as
preventive solutions, which could further boost service levels and surely have a

positive impact on general public’s satisfaction.

Based on the answers of the questions asked to general public, many issues can be
named for Konya’s transportation. Careful attention should be given to pedestrian
access, improvement of existing infrastructure and increasing the service quality of
traffic. Consideration of an intermodal approach could help solving this problem

but it requires a more transparent local government where information is being
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shared with the public. It is suggested to the Municipality that a council formed
under the Municipality, should put attention on this issue and govern dissemination
of informationto the public. Also, closer ties with researchers should be sustained
in order to achieve higher success rates of implementations. A better public
transportation network, powered by Intelligent Transportation Systems, a stronger
bike network and Elkart integrated bike-sharing system, integration of Elkart to
minibuses, could benefit the city and the local governmentas a whole.

Smart mobility is very achievable for Turkey’s cities and it is promoted by political
and strategic documents. A holistic approach to how such strategies can be applied
efficiently, would benefit the country, as well as Konya as a city. The potential of
the innovative government should be put to use, and the problems of transportation

sectors should be solved with modern, technological and scientific methods.
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APPENDICES

APPENDIX A: QUESTIONNAIRE TEMPLATE

Q1- Do you use ATUS application?

Yes

Q2- (If yes) How often do you use ATUS application? (1. Very rarely, 2: Rarely,
3: Average, 4: Often, 5: Very Often)

[1]2[3[4a]5]

Q3- (If yes on Q1) How satisfied are you with ATUS application? (1: None, 2
Little, 3: Average, 4: High, 5: Very High)

[1]2[3[4]5]

Q4A- (If no on Q1) Are there any other applications you are using for public

transportation information?

Yes

Q4B- (If yes on Q4A) (Open Ended) What is the name of the applicationyou are
using?

116



Q5- Are you aware of (informed about) intelligent junction implementations in

Konya?
Yes

Q6- (If yes on Q5) How satisfied are you with intelligent junction
implementations? (1: None, 2: Little, 3: Average, 4: High, 5: Very High)

[1]2]3]4]5]

Q7- Currently in Konya, there are 65 junctions with intelligent junction system
installed. There are 340 signalized junctions in Konya. Do you think the number of

intelligent junctions should be increased?

Q8- How satisfied are you with smart bus stops in Konya? (1: None, 2: Little, 3:
Average, 4: High, 5: Very High)

[1]2]3][4]5]

Q9A- (If score is 3 or below on Q8) (Open Ended) What are the reasons of your

dissatisfaction with smart bus stops?

Q9B- Do you think it is necessary to increase the number of smart bus stops?

Yes | N

H

Q10A- Should implementations such as Konya Elkart, smart bus stops of audio

warning systemson busses and trams be commonized?
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Q10B- Do you think the Metropolitan Municipality should invest in such

implementations?

Yes

Q11- Do you think minibuses should have Elkart in use for payment?

Yes

H
o

Q12- Are you aware of (informed about) Electronic Enforcement Systems in

Konya?

N

<
D
w
!

Q13- How satisfied are you with Electronic Enforcement Systems
implementations? (1: None, 2: Little, 3: Average, 4: High, 5: Very High)

(1]2]3[4]5]

Q14- (Multiple Selection) Which modes do you prefer to travel in the city?

| PrivateCar |  Bus | Minibus | Tram | Walking |

Q15- How often do you use the selected modes in a week?

PrivateCar | Times a Week
Bus _____ TimesaWeek
Minibus Times a Week
Tram ______Timesa Week
Walking | Timesa Week

Q16- Do you use the Konya City Guide mobile application?
Yes
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Q17- Do you think the dissemination of information to general public, by the
Municipality regarding intelligent mobility implementations is enough? (1: None,
2: Little, 3: Average, 4: High, 5: Very High)

[1]2]3]4a]5]

Q18- How well do you think the Municipality gathers opinion from the general
public regarding transportation? (1: None, 2: Little, 3: Average, 4: High, 5: Very
High)

[1]2]3]4a]5]

Q19- (Open Ended) Is there anything else you wish to add regarding mobility and

transportation issues in Konya?
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APPENDIX B: SEMI STRUCTURED INTERVIEW QUESTIONS

Q1- Name and surname of the interviewee

Q2- The role fulfilled within the Municipality, departments and responsibilities
Q3- If any training, course or education is taken in transportation field

Q4- If any personal research study has been completed

Q5- How did the Smart City transformation begin in Konya Metropolitan Area, the

influences behind the initial decision

Q6- How does the decision-making process is done in Konya Metropolitan
Municipality, and which departments get involved in the process

Q7- Why Smart City and Smart Mobility initiatives have become an important
agenda, and what was the expected result of such implementations and what were

the problems in Konya urban transportation

Q8- What kind of improvements have been observed in provision of transport

services or urban transportation itself

Q9- What were the transportation problems of the city and how are these solved

through the means of Smart Mobility
Q10- How does the Municipality cover the financing of Smart Mobility projects
Q11- What kind of new networks are enabled through Smart City initiatives

Q12- Does the Municipality link the implementationswith the other transportation

modes

Q13- What kind of plans are being made for the future in transportation field
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Q14- If any political, economic, infrastructural or social problems occurred during

the implementation

Q15- How does the Municipality gather feedback from the public about such

implementations
Q16- How does the Municipality increase the awareness of the implementations

Q17- If the implementations are in line with Konya Transportation Master Plan

goals and strategies
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APPENDIX C: TURKISH SUMMARY / TURKCE OZET

Bireylerin ortak ¢ikarlarinin olmasi, kentsel alanlarin, daha 6zel olarak kentlerin
olusumunu desteklemis, giiniimiizde ise kentler, 6zellikle inovasyon, teknoloji ve
toplumsal degisimlerin merkezi haline gelmistir (Sharifi, 2019). Elbette, toplumun
her kesimine yayilmis olan bu ortak ¢ikarlar, giin gegtik¢e daha fazla sayida bireyin
sehirlerde yasamayi tercih etmesine neden olmustur. Ozellikle sanayi alaninda
yasanan gelismeler ile sosyo-ekonomik ¢ikarlarin kuvvetlenmesi bu hareketin
destekleyicisi olmustur. Kentlerin bu ¢ekiciligi yakin zamanda ortadan kalkacak
gibi gérinmemektedir. Benzer bi¢imde, Birlesmis Milletler 2050 y1linda kentlerde
yasayan niifusun yaklasik 6,5 milyara ulasacagini 6ngormiistiir (Streitz, 2015). Bu
niifus ayn1 zamanda 2050 yilinda beklenen toplam diinya niifusunun yaklagik

%66’s1na tekabul etmektedir (Hashem, et al., 2016).

Kaginilmaz bir bicimde hizla artan bu niifus, beraberinde kentsel alanlarda
kolaylikla gozlemlenebilecek olan pek ¢cok problem de getirmektedir. Bu sorunlarin
baslicalarin1 atik yonetiminde yasanan sikintilar, ulasim ve trafik problemleri,
kaynaklarin esitsiz paylasimi ve dagitimi, kamusal hizmetlerin sunumunda
yetersizlikler, altyapr yetersizligi, toplumdaki bireylerin sagliginin bozulmasi,
cevre kirliliginde artis, enerji israfi ve konut sunumunda yetersizlik seklinde

6zetlemek mimkundar (Chourabi, et al., 2012).

Bu tiir problemlere kars1 bir ¢6zlim 6nerisi olabilecek pek ¢ok yaklagim akademik
cevreler tarafindan tartisilmis ve kamu kurumlari tarafindan da uygulamaya
koyulmustur. Bu kapsamda, 6zellikle 1990’11 yillarin bagindan itibaren 6ne ¢ikan
ve diinya capinda yayginlikla prensiplerine basvurulan bir konsept olan “Akill
Sehirler” yaklasimi dikkat cekmektedir. Ozellikle teknolojik alanda gézlemlenen
RFID teknolojisi, ¢esitli tiirdeki sensorler, nesnelerin interneti, akilli telefonlar ve

giyilebilir akilli cihazlar gibi gelismeler, Akill1 Sehirler kavramini daha cazip hale
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getirmektedir (Evans, 2011) ve bu sebepten &tiirii Akilli Sehirler yaklagimlar
yayginlikla hem uygulama olarak hem politika ve strateji dokiimanlarinda

karsimiza ¢ikmaktadir.

Akill1 Sehirler kavraminin tanimlanmasi, literatiirde lizerinde karar birligi
saglanamayan bir konu olarak goze carpmaktadir. Yapilan ¢alismalardaki bazi
tanimlamalar 6zellikle teknolojinin kullanimindan bahsetmektedir. Ornegin, bir
calismada Akill1 Sehirler i¢in tasit teknolojileri, akilli telefonlar, ag altyapisi ve
biiyiik veri alanlarindaki gelismelerin kullanimina vurgu yapilirken (Peng, Nunes,
& Zheng, 2017), bir baska ¢alismada kentte bulunan varliklarin kontrol edilmesi ve
yonetilmesinde bilgi ve iletisim teknolojilerinin kullanildig1 bir vizyondan sz
edilmektedir (Guo, Ma, Li, Zhang, & Zhang, 2017). Ancak elbette, tek basina
teknolojinin varligi ve etkin kullanimi bir kenti “akilli” yapmaya yeterli
olmayacaktir. Ornegin Nam ve Pardo, teknolojinin kullaniminin altyapiya ve
hizmetlerin sunumuna, yani kentsel dgelere akilli teknolojilerin ne derece penetre
olabildigine gore kentlerin akilli olup olmadiginin anlasilabilecegini 6ne siirmiistiir

(Nam & Pardo, 2014).

Bazi diger ¢alismalarda ise teknolojinin kullanimina ek olarak, insan gesinin
iizerinde duruldugunu gérmek miimkiindiir. Ornek olarak, bir ¢alismada kentte
yasayan vatandaglarin egitim seviyesine, sosyal iliskilerinin kaliteli olup
olmadigina ve bu vatandaslarin Diinya’ya ne derece agilabildigine gore akilli olma
durumunun anlasilabilecegi one siiriiliirken (Ortiz-Fournier, Marquez, Flores,
Rivera-Vazquez, & Colon, 2010), bir baska ¢alismada ise Akilli Sehir bilgi ve
iletisim teknolojilerini bir ara¢ olarak kullanarak kentte yasayan bireylerin ¢esitli
acilardan (6rnegin ydnetisim, yasam kalitesi, siirdiiriilebilir ve diren¢li kamusal
hizmetler gibi) hayatlarinmn iyilestirilmesini saglayan sehir olarak tanimlanmaktadir
(Corbett & Mellouli, 2017).

Daha 6nce de bahsedildigi gibi, Akill1 Sehirler kavrami 6zellikle 1990’11 yillardan
itibaren iizerinde fazlaca tartisilan bir konu olarak literatiirde yer bulmustur. Ancak

o zamandan beri net bir bicimde veya genel geger olarak karar birligine varilmis bir
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tanim1 yoktur. Akilli Sehirler kavramlarinda cogunlukla teknoloji, siirdiiriilebilirlik,
hareketlilik, yonetisim, yaraticilik, inovasyon gibi terimlerin siklikla kullanildigint
gérmek miimkiindiir. Ozellikle ¢evrenin korunmasi igin teknolojinin kullanimi 6ne
cikmakta ve iklim degisikliginin altinda yatan sebepleri ortadan kaldirilmasi amaci
gilidiilmektedir. Bu kapsamda iki ana calisma, Akill1 Sehirler kavraminda biiyiik

gelismelerin saglanmasina neden olmustur.

Bunlardan ilki Giffinger ve ekibinin, orta blyuklikteki Avrupa kentlerinin ne
derece “akilli” oldugunu dlgmeye calistiklar: bir ¢alismadir (Giffinger, 2007).
Giffinger’in yaklasimina gore Akilli Sehirler genis ¢apli belli kriterler cergevesinde
Ozetlenebilmelidir. Buna gore “akilli” sifati, kentlerin belli elemanlar ile birlikte
kullanilabilir ve bu elemanlarin biitiinii Akill1 Sehirleri yaratabilir. Giffinger’m
calismasinda bahsedilen bu elemanlar ise “Akill1 Ekonomi”, “Akilli insan”, “Akill
Yonetisim”, “Akill1 Hareketlilik”, “Akilli Cevre” ve son olarak “Akilli Yagam”
olarak Ozetlenmektedir. Bu elemanlarin ilki olan akilli ekonomi inovatif
rekabetcilik olarak tanimlanmis ve uluslararasi marketlere, girisimlerin dahil
olabilme yetenegi olarak agiklanmistir. Akilli insan elemani, kentte yasayan
bireylerin egitim seviyesi ve yasam kalitesi olarak 6zetlenirken, akilli yonetisim
olgusu katilimci caligmalar ve yonetim yapisinin islerligi olarak detaylandirilmustir.
Akallr hareketlilik, erisilebilirlik ve bilgi ve iletisim teknolojilerinin siirdiirtilebilir
bir ulasim altyapisina erismek i¢in kullanilmasi olarak tanimlanmastir. Akilli ¢cevre
iklim kosullarina gosterilen 6zen, yesil alanlarm varlig, kirlilik ile miicadele ve atik
yonetim sistemlerinin kullanimi olarak anlatilmis ve son olarak akilli yasam
elemani kent tarafindan sunulan giivenlik hissi, kiiltiirel ve sosyal kosullar, mevcut

konut alanlarinin durumu ve turizm firsatlari olarak tanimlanmistir.

Bu calismanin en 6nemli 6zellikleri Akilli Sehirler olgusunu pek cok farkli kriter
ile degerlendirmis olmasi ve bunlar1 birbirleriyle iliskili olacak bir bigcimde
kurgulamis olmasidir. Buna benzer bigimde Cohen da Akilli Sehirler Cemberi
olarak tanimlamis oldugu ve Giffinger’in kullandig1 ayn1 alt1 ana elemente gore

Akilli Sehirler olgusunu tanimladig: bir ¢alisma yapmistir (Cohen, 2013). Ilk
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eleman olan akilli ekonomi, Cohen tarafindan girisimcilik, inovasyon, uretkenlik
ve yerel ve global baglantilar olarak tammlanmistir. Ozellikle sektdr iginde
esnekligin saglanmasi bu eleman i¢in 6nemlidir. Akilli ¢gevre elemani yesil binalar,
yesil enerji ve yesil kentsel planlama olarak alt bagliklara ayrilmistir. Akilli gevre,
iklim degisikligi ve kirlilik gibi olgulara karsit gelistirilen g¢aligmalar ile
aciklanabilirken, dogal kaynaklarin kullanim oranlarinin azaltilabiliyor olmasi,
yenilenebilir enerji kaynaklarinin kent icinde fazlaca kullanilabiliyor olmasi ve
cevresel siirdiiriilebilirligi 6n plana ¢ikarma becerisine sahip olan yesil bir kentsel
agin planlanmast ve Oriilmesi 6zellikle iizerinde durulan basliklar olarak 6ne
cikmaktadir. Akill1 yonetisim, arz ve talep politikalarinda gézlemlenen basari,
seffaf yonetim anlayisi, toplanan verilere halk tarafindan erisilebilirlik ve son olarak
bilgi ve iletisim teknolojilerinin kullanimi ile e-devlet tiirevi uygulamalarin
varligiyla Olciilmektedir. Akilli yoOnetisimde yonetimsel hizmetler internet
tizerinden kullanicilar ile yani vatandaglar ile paylasilmali, tim paydaslarin katilimi
ile kararlar alinmali, seffaflik desteklenmeli ve korunmali, 6zet olarak halk ve
yoneticiler arasinda agik ve siirekli iletisim ile i birligi saglanmalidir. Akilli yasam
kulturel olarak canli ve mutlu olmak, giivenli olmak ve saglikli olmak gibi
kavramlarla degerlendirilmistir. Kentte yasayan halkin giivenligi i¢in kamera tiirevi
cesitli sensorlerle kentsel alanlarin donatilmasi, kentte yasanabilecek felaketlerin
g6zlemlenmesi ve gerekli dnlemlerin alinmas1 igin ¢alismalar yliriitiilmesi, egitim,
kiiltiir, sanat, turizm alanlarina yatirim yapilmasi ve bu alanlarin gelistirilmesi akill
yasam icin One c¢ikan olgulardir. Akilli hareketlilik karma ulasim modlarma
erisimin arttirilmasi, temiz ve motorsuz ulasimin desteklenmesi ve son olarak
biitiinlesik bilgi ve iletisim teknolojileri altyapisi olarak tanimlanmigtir. Ozellikle
kentte yasayanlarin ig piyasalarina erisiminin kolaylastirilmasi i¢in ulagimin 6nemi
iizerinde durulmustur. Son olarak akilli insan, 21. yiizy1l standartlarinda egitime
erigilebilirlik, katilimcitoplum ve yaraticiligmm benimsenmesi olarak 6zetlenmis ve
sosyal sermayenin hayat boyu 6grenmeye erisebilmesinin alt1 ¢izilmistir. Bu sayede

kente aidiyet duygusunun da artacagi vurgulanmistir.
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Bu calismada, yukarida kisaca tartisilmis olan akilli hareketlilik kavramimn
iizerinde durulmaktadir. Akilli hareketlilik en kisa ve 6zet bigimde, daha erisilebilir
ve siirdiiriilebilir bir ulasim altyapisina erismek olarak tanimlanabilir ve hig
siiphesiz ki Akill1 Kentler olgusu i¢in biiylik onem tasimaktadir. Giinlimiiziin
gelisen kentleri i¢in hareketlilik kavrami, insanlarin ve mallarin kent i¢inde etkin
tasinmasi, kent ekonomisi ve kentteki giinlilk yasam i¢in olduk¢a kritiktir. Bu
gerceklik hareketlilik kavramini ulasim ve trafik kavramlarinin dahi Oniine
gecirmektedir (Mataix, 2010). Kentsel ulasim sorunlarinin ¢6ziilmesinde akilh
hareketlilik kavrami o6ne c¢ikmaktadir. Klasik yaklasim olan toplu tasima
hizmetlerinin gelistirilmesi akilli hareketlilik i¢in yeterli olmamakta, bunun Gtesine
gecilerek teknolojinin ulasim alaninda yayginlastirilmasi, erisilebilir ve
stirdiiriilebilir bir ulasim aginin yaratilmasi gerekmektedir. Hareketlilik ile akilh
hareketlilik arasindaki en biiyiik fark da belki de bu noktadan ¢ikmaktadr.
Vatandaglarin ulasim alaninda gercek zamanla bilgiye erisebilmeleri akill
hareketlilik ve hareketlilik kavramlar1 arasindaki belki de en biiyiik farkin altim
¢izmektedir. Bu durum, seyahat siirelerinin kisalmasina, seyahatlerin daha keyif
aliabilir ve kaliteli olmasina, karbon salinim oranlarinin distiriilmesine,
maliyetlerin azaltilmasina ve genel olarak kentsel ulasim hizmetlerinin
iyilestirilmesine yardimci olmaktadir (Manville, et al., 2014). Avrupa Komisyonu
tarafindan 2007 yilinda yayimlanan Kentsel Hareketlilik icin Yeni Bir Kiiltiire
Dogru (Green Paper: Towards a New Culture for Urban Mobility) ¢alismasi bu
anlamda o6nemlidir (European Commission, 2007). Bu ¢alisma teknolojinin
kullanimi, ¢gevrenin korunmasi ve erisilebilirlik gibi temel hedeflere ulagsmanin yolu
olarak Ozetlenebilecek olan belli kavramlar1 tartismasi bakiminda Onem
tasimaktadir. Bu calisma ayni zamanda Siirdiiriilebilir Kentsel Ulagim ve
Surdirdlebilir Kentsel hareketlilik planlari, kentteki tagit sayisinin azaltilmasi, bilgi
ve iletisim teknolojilerinin trafik yonetiminde kullanimi ve farkli ulagim modlarinin
birbiri ile entegre edilmesi gibi incelemeye deger basliklarin tizerinde durmasi

acisindan dikkat ¢ekicidir.
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Bu durum agik¢a yeni teknolojilerin gelistirilmesi ve takip edilmesini kent
yoneticileri icin 6nemli bir noktaya getirmektedir. Buna istinaden belediyeler
gittikge artan bir bicimde ulasim ve trafik alanindaki gelismeleri takip etmek
durumundadir. Ozellikle nesnelerin interneti gibi teknolojik ilerlemeler bu alanda
c1gir agacak yaklasimlarin dogmasina sebep olmustur. Aktorlerin bir araya
getirilmesi, kentteki ulasimin daha iyi anlasilmasi, takip edilmesi ve hali hazirda
var olan sorunlara ¢dziim bulunmasi gibi konularda teknolojinin kullaniminin
gerekli oldugu kaginilmaz bir bicimde anlasilmistir. Gelistirilen politikalar
cercevesinde pek cok kamu kurumu, akilli hareketlilik elemanlarini kendi

kentlerinde uygulamaya koymaya baslamistir.

Diinya’da yukarida bahsedilen politikalarin ve uygulamalarin yayginlagmasi
ozellikle 1960’11 yillardan itibaren baslamis ve 1960’lardan giiniimiize kadar olan
gelistirme ve uygulama siireci li¢ ana donem cercevesinde tanimlanabilmektedir.
Bu donemlerin ilki olan 1960-1980 zaman diliminde 6zellikle arastirma ve akilli
hareketlilik uygulamalarina hazirlik 6n plana ¢ikmigstir. Bu dénemde Japonya’da,
Kapsamli Otomobil Trafigi Yonetim Sistemi adi verilen bir uygulama
gelistirilmeye baglanmistir. Bu uygulamanin amaci ise Japonya’daki tasit trafiginin
izlenmesi ve kontrol altinda tutulmasi, ulasim kaynakli ¢evre kirliliginin
azaltilmasi, trafik kazalarinin azaltilmasi seklinde 6zetlenebilir. Benzer sekilde
Amerika Birlesik Devletleri’nde de Elektronik Rota Yonlendirme Sistemi
gelistirilmeye baslanmistir. Bu ¢alisma yol aginin kii¢lik parcalara boliinmesi ve
her yol parcasina alt1 haneli bir numara vererek tasit trafiginin akisinin ve rota
takibinin kolaylastirilmasi amacina sahiptir. Bu déonemin en 6nemli 6zelligi ise,
telekominikasyon ve enformatik kelimelerinin bir araya getirilmesiyle turetilen
“telematik” kavraminin bu tiir sistemlerin tanimlanmasinda kullanilmaya

baglanmasidir.

1980-1995 zaman diliminde akilli ulagim sistemlerinde standardizasyon donemine
girilmistir. Ayrica elektronik licret toplama, global konumlama servislerine dayalt

navigasyon uygulamalari, dinamik trafik yonetim sistemleri, yol ve hava

127



kosullarinin izlenmesini saglayan sistemler, mobil hiz 6l¢iim ve hiz ihlali tespit
sistemleri ve trafik izleme kameralar1 gibi teknolojiler gelistirilmeye baslanmistir.
SCATS (Sydney Coordinated Adaptive Traffic Management System) ad1 verilen
bir uygulama Avustralya’da gelistirilmistir. Bu uygulama giliniimiizde hala
kullanilmakta olup, akill1 trafik yonetim modelleri gelistirmekte ve yazilim olarak
satilarak Diinya’nin pek ¢ok iilkesinde kullanilmaktadir. Ek olarak ERTICO adi
verilen Avrupa Akilli Ulasim Sistemleri Birligi de kurulmus ve akilli ulagim

sistemleriileilgili egitimler ve konferanslar diizenlemistir.

1995’ten giinlimiize uzanan zaman diliminde ise akilli ulasim sistemlerinin hizla
yayginlastig1 goriilmektedir. Mobil trafik bilgisi paylasimi, akilli yaya erisim
sistemleri ve uygulamalari, 3G, Wi-Fi ve Bluetooth tabanli akilli trafik ve ulagim
sistemleri gibi teknolojik gelismeler hizla yayilmistir. Ayrica multimodal ulagim
yaklagimi, siirdiiriilebilirligin korunmasi amaciyla akilli ulagim sistemlerine
bagvurulmasi gibi politik gelismeler de bu donem igerisinde yasanmis ve ek olarak
Intertraffic gibi uluslararasi dlgekte, iireticileri ve kullanicilar1 bir araya getiren

akilli ulasim sistemleri fuarlar1 baslatilmustir.

Tiirkiye’de de benzer bicimde akilli ulagim ve akilli hareketlilik kavramlari gitgide
daha ¢ok onem kazanmaktadir. Ancak Tiirkiye’de akilli ulasim sistemlerinin
yayginlastirilmas: Diinya’nin diger {iilkelerine gore c¢ok daha ge¢ olmustur.
Tiirkiye’de genel olarak kullanilan akilli ulasim sistemleri 6geleri ise trafik izleme
kameralari, yol ve yol kenar1 sensdrleri, trafik yogunluk haritalari, degisken mesaj
isaret¢ileri, degisken trafik isaretcileri, mobil bilgilendirme sistemleri, trafik
kurallarinin ihlallerini tespiteden sistemler, yatay ve diisey yol trafik isaretlemeleri
ve levhalari, sinyalizasyon sistemleri (geri sayim {niteleri, erisilebilir yaya
isaretleri) ile trafik egitimi ve bilinglendirici ¢aligsmalar olarak 6zetlenebilir (Meric,
2018). Tiirkiye’de ayrica 1980’lerden itibaren trafik sinyallerinin optimizasyonu,
otoyollarda otomatik iicret toplama sistemlerinin kullanilmasz, istanbul’da Akbil ve
daha sonra Istanbulkart uygulamasmin devreye alinmasi gibi uygulamalar

baslatilmistir.
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Tiirkiye’de ayrica farkli kurum ve kuruluslar tarafindan hazirlanan pek ¢ok strateji
ve eylem plan1 dokiimaninda akilli ulasim sistemlerinin kullanimi ve gelistirilmesi
adina politikalar iiretilmistir. Bu dokiimanlarin baslicalar1 arasinda; Devlet
Planlama Teskilati’nin koordinasyonunda hazirlanmis olan ve 2007-2013 yillar
araligini kapsayan 9. Kalkinma Plani (Devlet Planlama Teskilati, 2006), Ulastirma
Bakanlig: tarafindan hazirlanmis olan ve 2009-2013 yillar1 araligin1 kapsayan
Stratejik Plan (Ulastirma Bakanligi, 2009), 2010 yilinda TUBITAK (Tiirkiye
Bilimsel ve Teknolojik Arastirma Kurumu) tarafindan hazirlanmis olan ve 2011-
2016 yillar1 araligin1 kapsayan Ulusal Bilim, Yenilik ve Teknoloji Stratejisi
(TUBITAK - Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu, 2010) ve son
olarak 2012 yilinda Emniyet Genel Miidiirliigii’ niin koordinasyonunda hazirlanmig
olan Karayollar1 Trafik Gilivenligi Stratejisi ve Eylem Plan1 dokiimanlarn
gelmektedir. Bu dokiimanlarin en goze carpan ortak ozelligi ise, akilli ulasim
sistemlerinin sikca trafik giivenligi olgusu ile birlikte anilmasi1 ve akilli ulasim
sistemleri Uriinlerinin yayginlagtirilmasiyla trafik denetimlerinin arttirilmasi
yaklagiminin benimsenmis olmasidir. Emniyet Genel Miidiirliigii tarafindan
hazirlanmis olan Karayollar1 Trafik Giivenligi Stratejisi ve Eylem Plam
dokiimaninda one ¢ikan bir nokta ise kapsamli ve biitiinciil bir akilli ulagim

sistemleri eylem planinin hazirlanmasina yonelik 6neridir.

Bu plan 2014 yilinin mayis ayinda Ulastirma, Denizcilik ve Haberlesme Bakanlig
tarafindan hazirlanmis ve Ulusal Akilli Ulasim Sistemleri Strateji Belgesi ve Eki
Eylem Planmi olarak adlandirilmistir (T.C. Ulagtirma, Denizcilik ve Haberlesme
Bakanligi, 2014). Bu plan akilli ulasim sistemlerini tamamiyla odak noktasi olarak
alan ilk dokiiman olmasi bakimindan Onem tasimaktadir. Bu c¢alismanin
gecikmisligi, dokiimanin kendisinde de bahsedilen bir unsur olmustur. Dokiimana
gore Tiirkiye’nin akilli ulagim sistemlerini uygulama konusunda niifus yapisi,
enformatik ve iletisim alaninda gelismisligi ve sanayi altyapisi sayesinde yiiksek
potansiyeli bulunmasina ragmen, kurumlar arasindaki iletisimsizlik ve
koordinasyon eksikligi, standartlastirma konusundaki yetersizlikler ve alaninda

uzman personel eksikligi sebepleriyle akilli ulasim sistemlerinin yayilmasi ve
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gelistirilmesinde sorunlar yasanmaktadir. Bu dokiiman kapsaminda idari ve teknik
yasal diizenlemelerin gelistirilmesi, kiiresel 6l¢ekte rekabet edebilir bir akilli ulasim
sistemleri sektoriiniin  gelistirilmesi, bu sistemlerin yayginlastirilmasiyla
hareketlilik ve trafik giivenliginin arttirilmasi, diisiik hareketlilige sahip
vatandaslarin ulasim modlarina erisiminin kolaylastirilmasi ve yakit tiiketimi ile
karbon saliniminin azaltilmasi gibi hedefler koyulmus ve bir izleme ve Yonetim

Komitesinin kurulmas1 6nerilmistir.

Akilli ulagim sistemlerinin belki de en yaygin olarak kullanildigi ve uygulandig
Tiirkiye kentlerinin basinda ise Konya gelmektedir. Anadolu’nun merkezi bir
noktasinda bulunan ve ana yollarin kesistigi bir yerde konumlanmis olan Konya
kentinin, 2018 rakamlarina gore yaklasik niifusu 2.205.609 olmakla birlikte,

niifusun %75°1 Konya metropoliten alaninda yasamaktadir (Bogazi¢i Proje, 2015).

Konya kentinde toplu tasima Biiyliksehir Belediyesi’'ne bagli olan belediye
otobiisleri, tramvay ve dolmus ile yapilmaktadir. Belediye biinyesinde ¢aligtirilan
otobtisler ve tramvayda RFID teknolojisini kullanan ve temassiz 6deme saglayan
Elkart sistemi 2000 y1lindan itibaren kullanilmaya baglanmistir. Konya Biiytiksehir
Belediyesi, toplu tasima hizmetlerinin iyilestirilmesine 6nem vermekte, bu
sebepten oOtiirii toplu tasimada kullanilan Elkart’tan alinan verileri arastirma ve
gelistirme amaciyla, kullanicilara ait bilgiler sifrelenmis bir bicimde 6zel sektor ile
paylagmakta ve hat uzunlugu, sefer sayisi, sefer sikligi, hatta yolculuk yapan yolcu
sayis1, giizergah gibi parametrelere gore iyilestirme ¢aligsmalar1 yaptirmaktadir. Ek
olarak toplanan bu veri yolculara dair Baglangi¢-Varis Matrisleri hazirlanmasiigin
de kullanilmaktadir. Kentteki dolmuslar ise 6zel firmalar tarafindan kontrol
edilmekte ve Elkart entegrasyonuna sahip bulunmamaktadir. Konya Biiyliksehir
Belediyesi’nde yapilan derinlemesine goriismelerde, dolmuslarda Elkart
kullanilmamasma ragmen paylasimli bisikletlerde Elkart entegrasyonunun
baslatilacagi ve hazirlanmakta olan Bisiklet Ana Plan1 araciligiyla multimodal bir

ulasim anlayisinin yayginlastirilacagi one stiriilmiistiir.
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Konya Biiyiiksehir Belediyesi tarafindan kullanilmakta olan pek ¢ok akilli ulagim
sistemleri iirlinii bulunmaktadir. Bu sistemlerin kullanimina nasil baslandig
derinlemesine goriismelerde Belediye c¢alisanlarina sorulmustur. Akilli ulasim
sistemlerinin kullaniminda Tiirkiye’nin lider kentinin Konya oldugu yetkililer
tarafindan dile getirilirken, bu sistemlerin kullanimina ise daha once bahsedilen
Intertraffic fuarna katilimin saglanmasindan sonra baslandig1 belirtilmistir. Bu
fuarda kamu ve 0zel sektoriin bir araya gelmesi ve burada tanisilan yerli akill
ulasim sistemleri lireticileri, Konya Biiyliksehir Belediyesi’nin akilli hareketliligin
gelistirilmesi yolunda attig1 ilk adimin kaynagi olmustur. 2011 yilinda ilk defa,
Konya metropoliten alaninda bulunan iki kavsakta, demo olarak bir dinamik kavsak
yonetim sistemi kurulumu yapilmis ve sonrasinda tamamen Sinyalizasyon Sube
Miidiirliigi tarafindan dokiimanlarin hazirlanmasi ile ihaleye ¢ikilmistir. Belediye
yetkilileri ayrica, belediyenin en biiyiik avantajlarindan biri olarak belediye i¢inde
biirokratik engellerin olmadigini, diger birimlerce basarili bulunan fikirlerin, fikir
sahibi birim tarafindan kolayca hayata gecirilebildigini ve dinamik kavsak yonetimi
uygulamasinda da bu sebeple tamamen Sinyalizasyon Sube Miidiirliigii tarafindan
ihale ve alim siireglerinin takip edildigini belirtmislerdir. Thale sonrasinda 25
kavsakta dinamik kavsak yonetim sistemi ve yesil dalga uygulamasi hayata

gecirilmistir.

Dinamik kavsak yonetimi, kavsak yaklagim kollarindaki tasit sayisina bagli olarak
her turda yesil 151k siirelerinin degistirilebildigi sistemlerdir. Bu sayede tasitlarin
sinyalize kavsaklarda uzun siireli beklemelerinin 6niine gegilebilmekte, seyahat
stiresi, yakit tiiketimi ve karbon salinimi azaltilmaktadir. Hali hazirda Konya’da 48
kavsakta bu uygulama bulunmaktadir (Konya Traffic Control Center, 2019).
Benzer bi¢imde yesil dalga uygulamasi da ana arterinde yogunluk bulunan
koridorlar iizerinde hiz limiti iginde seyreden tasitlarin birbirini takip eden
kavsaklar boyunca yesil 151k ile karsilagsmasini saglayan bir sistemdir. Bu sistemler
Demiryolu Caddesi, Ali Ulvi Kurucu Caddesi, Fetih Caddesi, Mevlana Caddesi,
Sefik Can Caddesi, Karaman Cevre Yolu, Karaman Caddesi, Aslanli Kisla Caddesi,
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Dog. Dr. Halil Uriin Caddesi, Safahat Caddesi ve Istanbul Caddesi’nde yer alan
toplam 15 kavsakta uygulanmaktadir.

Konya’da koridor ortalama hiz ihlal tespit sistemleri de bulunmaktadir. Bu
sistemler, iki nokta arasina yerlestirilen plaka tanima iinitelerinin aym tasit
plakasin1 yakalamasi sonucunda, cihazlar arasindaki mesafe ve yakalanmalar
arasinda gece siireye gdre hiz hesabi yapilmasi ile ¢alismaktadir. Dogrudan Il
Emniyet Genel Mudirligii’ne bagli olan bu sistem ile otomatik olarak ceza
kesilebilmekte ve emniyet gii¢lerinin onayindan sonra siiriiciilere iletilmektedir
(ISSD, 2019). Cevreyolu Caddesi, Adana Cevre Yolu ve Yeni Istanbul Yolu’nda
hali hazirda bu sistemler ¢alistirilmakta ve sistem alimini listlenmis olan Konya
Biiyiiksehir Belediyesi de toplanan cezalardan belli oranda pay almaktadir. Ek
olarak, park ihlal tespit sistemleri de kentte kurulma asamasinda olup kisa stirede

devreye alinmas1 hedeflenmektedir.

Konya’da ayrica Bluetooth tabanli trafik analiz sistemi kullanilmakta ve bu
sistemlerin kurulu oldugu noktalarda Bluetooth iizerinden eslesen cihazlar
vasitasiyla ortalama seyahat siiresi hesab1 yapilmaktadir. Bu siireler ayn1 zamanda
sehrin pek ¢ok noktasina kurulmus olan degisken mesaj isaretleri araciligiyla
paylasilmaktadir. Degisken mesaj isaretleri ayn1 zamanda, merkezde yer alan park
yerlerinde bulunan bos park alanlarinin sayisin1 da gosterebilmektedir. Bluetooth
cihazlar1 ek olarak Baslangic-Varis matrislerinin belirlenmesine de katki

saglamaktadir.

Tim bu sistemler ve bunlara ek olarak belediye tarafindan kendi sitelerinde ve
gelistirilmis olan mobil uygulamada halk tarafindan erisilebilir olan kent ve kavsak
izleme kameralari, Konya Biiyiliksehir Belediyesi Trafik Kontrol Merkezi’ne
entegre edilmistir. Kentin modern bir trafik kontrol merkezi bulunmamakta ve
belediye yetkililerinin kendi zamanlarim1 ayirmalariyla trafik  takip
edilebilmektedir. Trafik kontrol merkezi yazilimi iizerinde sistemlerin bulundugu

tim kavsaklar, ortalama hiz ihlal tespit koridorlari, degisken mesaj isaretgileri,
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Bluetooth cihazlar1 gibi tiim akilli ulasim unsurlari erisilebilir ve kontrol edilebilir

vaziyettedir.

Konya Biiyiiksehir Belediyesi metropoliten alani i¢inde yasayan halkin kentteki
akilli ulasim ¢alismalarina bakisinin anlasilmasi i¢in kentte bir anket ¢calismasi da
yapilmistir. Bu anket calismasi toplamda 19 soru icermekte ve toplu tasima,
ulasimda yaganan sikintilar, akilli ulasim unsurlarinin bilinirligi gibi arastirma
sorular1 igermektedir. Oncelikli olarak katilimcilarin hangi ulasim modunu tercih
ettikleri anlasilmaya calisilmistir. Katilimcilara birden fazla modu se¢me sans1 da
verilmistir. Alinan sonuglara gore katilimcilar en ¢ok tramvay kullanmakta (41), ve

daha sonra sirasiyla otobiis, 6zel arag, dolmus ve yiiriime tercih etmektedir.

Katilimcilara ayrica akilli ulagim sistemlerinin yayginlastirilmas1 gerekip
gerekmedigi sorulmus ve katilimcilarin yaklasik %80°1 yayginlastirilmasi
gerektigini ve bu alanda belediye tarafindan yatirimlar yapilmasi gerektigini 6ne
stirmiistiir. Buna bagli olarak belediye yetkililerinin bu alanda yapilan ¢aligsmalar
hakkinda halki yeterli oranda bilgilendirip bilgilendirilmedigi soruldugunda
katilimcilarin yaklasik %81’ bu yatirimlarla ilgili kendilerinin fikirlerinin

alinmadigini dile getirmistir.

Katilimcilara ayrica toplu tagima alanina dair sorular da yoneltilmistir. Konya
Biiyiiksehir Belediyesi tarafindan gelistirilen Akilli Toplu Ulagim Sistemi (ATUS)
uygulamasi, kullanicilara hat, giizergah, sefer saatleri ve duraklar ile ilgili bilgi
sunmakta, internet ve Konya Sehir Rehberi mobil uygulamasi iizerinden
erisilebilmektedir. Katilimcilarin yaklasik %61°1 bu uygulamay1 kullandiklarm
belirtmisler ve  ATUS’u kullananlarin yaklasik %76’s1 uygulamay: siklikla
kullandiklarini dile getirmislerdir. Ek olarak, kentte bulunan akilli otobiis duraklari
ile ilgili sorular da katilimcilara yoneltilmistir. Bu duraklarda yaklasan otobiisiin
duraga gelmesi i¢in kalan siire ve hangi hatta ¢alisan otobiisiiniin geldigi bilgisi
paylasilmaktadir. Anket sonuglarina gore katilimeilarm %541 akilli duraklardan
ylksek oranda memnun olduklarini dile getirmislerdir. Memnun olmayan

kullanicilar  ise  c¢ogunlukla  duraklarda  yasanan  teknik  sorunlarn
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memnuniyetsizliklerinin sebebi olarak belirtmislerdir. Katilimcilara akilh
duraklarin sayisinin arttirilmasmin gerekip gerekmedigi soruldugunda ise %88

oraninda olumlu yanitlar alinmistir.

Kullanicilara ayrica dinamik kavsak sistemlerinden haberdar olup olmadiklart
soruldugunda %64 oraninda sistemlerin bilinmedigi anlasilmistir. Yetkililerle
yapilan goriismelerde de yetkililerin sistemlerin kurulmasina ve g¢alistirilmasina
fazlaca odaklandiklari ve bu sebeple bilgilendirme ¢aligsmalarina genellikle vakit
ayrramadiklar1 dile getirilmigtir. Bu durum da anketlerle anlasilabilmektedir.
Katilimecilara ayrica dinamik kavsak uygulamasinin sayica arttirilmasinin gerekip
gerekmedigi soruldugunda %76’sinmin arttirilmasmin gerektigini dile getirdikleri
goriilmiistiir. Ayrica, kentte bulunan elektronik denetleme sistemlerinin bilinirligi
soruldugunda katilimcilarin %54’ sistemleri bildiklerini dile getirmis ve yaklagik
%30’u ise sistemlerden memnun olduklarini belirtmigtir. Kullanicilara ayrica
Konya Sehir Rehberi uygulamasini kullanip kullanmadiklar1 soruldugunda
katilimcilarin %31’inin uygulamayr kullandig1 gozlemlenmistir. Son olarak
kullanicilara sorulan acik uclu sorulardan kentteki ulasim problemleri olarak neleri
belirttikleri anlasilmaya calisilmis ve verilen cevaplar yedi ana baglikta
gruplanmistir. Buna gore kentteki ulagim sorularinin basinda servislerin sunumuna
dair sorunlar (26 kisi) gelmekte ve bu sorunlar altyapi sorunlar1 (14 kisi), trafik
akimina dair sorunlar (10 kisi), yonetisim sorunlar1 (9 kisi), parklanma sorunlari (9
kisi) ve yaya erisimi sorunlari (4 kisi) olarak 6zetlenmis ve 4 kullanici ise higbir

sorun bulunmadigini dile getirmislerdir.

Tartigmasiz olarak, Konya Biiyiiksehir Belediyesi akilli ulagim sistemlerinin
uygulanmasinda ilerici bir yaklasima sahiptir ve uyguladigi politikalar ¢ok
cesitlidir. Ancak genellikle bu uygulamalarin tasit trafigine yonelik oldugunu
soylemek miimkiindiir. Ornegin dinamik kavsak sistemleri, elektronik denetleme
sistemleri, ortalama seyahat siliresinin paylasimi gibi yatirimlar genelde 6zel arag
kullanicilarinihedeflemektedir. Dinamik kavsak uygulamasi ayni zamanda 6nceligi

toplu tagimaya vermediginden, tramvaylar hemzemin gegitlerde tasit trafigini
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beklemek zorunda kalmaktadir. Ancak bu tiir uygulamalara ek olarak yaya ve toplu
tasima odakli uygulamalara da yer verilmesi énem tagimaktadir. Ornegin halkin
yiiksek memnuniyetini kazanmis olan ve kiyasla diisiik maliyete sahip olan akill
otobiis duraklarinin sayisi arttirilabilir ve tiim toplu tagima unsurlarinda Elkart
yayginlastirilarak dolmuslar da bu sisteme dahil edilebilir. Bu sayede dolmus
kullanicilarina dair veriler de toplanabileceginden, dolmus giizergahlarimn
optimizasyonu gibi calismalar da kolayca yiiriitiilebilir ve servis kalitesi
arttirilabilir. Konya Sehir Rehberi uygulamasinin aktif bir bi¢imde tanitimi, hem
ATUS kullanim oranlarini arttirma potansiyeline sahiptir hem de uygulamanin e-
belediye hizmetleri icermesi sebebiyle yiiksek kullanimi belediye hizmetlerine

erisimi de kolaylastiracaktir.

Belediye tarafindan yapilan uygulamalarin genellikle proje bazli oldugu ve
biitiinciil bir yaklasimla degerlendirilmedigini sdylemek miimkiindiir. Bu sebeple
belediyenin 6zellikle Avrupa iilkelerinde sik¢a bagvurulan Siirdiirtilebilir Kentsel
Hareketlilik Planlar1 hazirlamasi ve ulasimin tiim unsurlarini bir arada
degerlendirmesi 6nemlidir. Ayrica bu siire¢ i¢inde akademik cevreler ve sivil
toplum orgiitleri ile is birligine 6nem verilmesi de gerekmektedir. Bu sayede
arastirma ve politika liretimi arasinda daha gelismis baglarin kurulmasi miimkiin

olabilir.

Belediye ayrica, planladigi uygulamalar1 halk ile paylasmay1 6nemli bir politika
olarak ele almalidir. Bu sayede sadece akilli hareketlilik unsurlarmmn
uygulanmasinin ve fiziksel uygulamalarin 6ne ¢ikmasinin bir adim Oniine
gecilebilir ve kentin Akilli Sehir olmasi i¢in akilli yonetisim alaninda da adimlar
atilabilir. Bu sayede vatandaslar kullanici olarak goériilmekten ziyade, karar verici

konumuna gegecektir.
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