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hareketlilik

Makale Bilgileri

Bu calisma, akilli yonetisim, akilli teknolojiler ve akilli, aktif vatandag katilimin
bitlestiren yenilik¢i bir tclii sarmal modeli 6nererek akilli sehir uygulama
modellerindeki kritik boslugu ele almaktadir. Akillt sehir girisimleri yaygindir, ancak
bunlart etkili bir sekilde uygulamak zordur. Bu akilli sehir ortamini elestirel bir
sekilde inceleyerek ve aktif eylem planlart ile akillt sehir uygulamalarinin gergek
etkisi arasinda 6nemli bir kopukluk ortaya koymaktadir. Sunulan yeni tiglii sarmal
modeli, akilli sehirlerde akilli yonetisim ve vatandashgr yeniden tanimlayarak,
gergek akillt kentsel gelisim icin teknik benimsemenin Gtesine gecen yapilandirilmis
bir uygulama ¢ercevesine olan ihtiyact gostermektedir. Yeni model, Turkiye'de
secilen dort metropol sehrinde uygulanmis ve kapsamli masatstl arastirmasi,
McMillan etkilesim modeline uygun olarak 115 belediye web sitesinin analizi ve
1.754 bireyle yapilan anket temelinde test edilmistir. Bu calisma, vatandas anketinin
detayli incelenmesine dayali derinlemesine bir analiz sunmakta ve 19 akilli mobilite
uygulamasindan elde edilen verileri kullanarak 13 iliskiyi analiz etmek igin
Bagimsizlik Ki-Kare Testi ve Tkili Lojistik Regresyon yéntemlerini kullanarak
farkindaligs ve kullanimi etkileyebilecek potansiyel faktorleri tartismaktadir.
Sonuglar, akilli sehir girisimlerinin yeterli teknolojiye sahip olsalar bile, katilimct
vatandaglar ve etkilesimli yonetim olmadan tam potansiyellerine ulasamadigin
gOstermigtir.  Arastirma, akilli sehir tartigmasina elestirel bir bakis agist
kazandirarak,  gelecekteki akilli  sehir  uygulamalarinin  bagarisint - ve
stirdiirtilebilirligini saglamak igin temel bir model sunmaktadir.
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Iletigim

e Bu ¢aligma, kiiresel ve Ttrkiye baglaminda akilli sehir uygulamalarinin
teotik ve pratik boyutlari arasindaki tutarsizligs incelemektedir.

e Teknoloji, yonetisim ve toplumsal katilimi akilli sehir gelisimine
entegre etmek amaciyla Ugli Sarmal (Triple Helix) modeli
onerilmektedir.

e Anket sonuglarinin SPSS analizi, vatandaglarin farkindaligini ve
kullanimint etkileyen faktSrleri belirlemektedir.
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INTRODUCTION

In addressing urban challenges through technological innovation, smart cities have emerged as
transformative paradigms, enhancing urban livability, efficiency, and sustainability (Castells,1997;
Herrschel, 2013, Martin, 2018). Leveraging Information and Communication Technologies (ICT)
to improve services, reduce costs, and engage citizens; cities globally adopt smart solutions for
transportation, energy, safety, and governance (Hollands, 2008; Dameri, 2013; Cocciha, 2014,
Angelidou, 2014). However, implementation is complex. Turkey's eatly adoption and ambitious
plans often fall short, highlighting the need for comprehensive models. Existing models focus on
technology without addressing governance and citizen engagement adequately (Leydesdorff, 2011;
Arnkil, 2010). This study proposes a holistic triple helix model (Figure 1), integrating technological
innovation, governance, and active citizenry.

Smart people

aware and competent
/ productive and enterprising
ALY
WY
sma

On

Smart governance

technologically capable and mature
responsible and interactive

ICT infrastructure

internet accessibility
real time information&monitoring systems
mobile based applications

Figure 1. Proposed triple helix model for successful implementation of the smart to the city

The literature on smart cities highlights three crucial characteristics: smart mobility, smart people,
and smart governance. Smart Mobility uses ICT to collect, analyze, and transmit data via the
Internet, mobile phones, and wireless networks (Otlowski, 2019), improving citizens' quality of life
by reducing pollution, congestion, and transfer costs while increasing safety and transfer speeds
(Benevolo, 2016; Kalogirou, 2018). Smart mobility applications play a crucial role in engaging
citizens, making them an essential component in the study of "smart people." Its success relies on
active citizen participation, supported by comprehensive I'TS and urban strategies.

Citizen involvement, accordingly, is crucial to the success of smart cities, extending beyond mere
political participation (Berntzen, 2016). Active engagement shapes urban governance,
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development, and maintenance (Cardullo, 2019; Mora, 2019). ICT, particularly mobile-based tools,
enhances this participation, transforming citizens into decision makers and users. Effective smart
cities require knowledgeable and skilled citizens. Dameri’s study of Amsterdam and Genoa
underscores this. Amsterdam's smart city success stems from technological innovation and active
citizen participation. Genoa's challenges highlicht the need for education and involvement
(Dameri, 2014). Various cities demonstrate the importance of citizen participation. London's smart
parking service failed due to low public awareness (Peng, 2017). South Korean u-cities emphasize
digital technologies suited to their social groups (Shin, 2009). Helsinki promotes citizen
participation through open data and competitions (Hielkema, 2012). Despite its collaborative
nature, Barcelona's model faces criticism for its limited citizen engagement [29-30]. Technological
advancements alone are insufficient without engagement of the citizens (Capdevila, 2015; Gasco-
Hernandez, 2015). Lytras and Visvizi assert that end-user awareness and application usage are key
to smart city success.

However, in the literature, smart people are defined by qualifications such as lifelong learning,
social and ethnic plurality, creativity, open-mindedness, and participation in public life (Giffinger,
2007; Benamrou, 2016; Gupta, 2017). On the other hand, these indicators focus on social rights
and democracy, emphasizing education, foreign language skills, and participation in public life.
Nevertheless, smart cities must foster civic engagement, creating partnerships between the city and
its stakeholders (Paskaleva, 2011). Citizen participation extends beyond political activities and
encompasses actions such as reporting urban issues. Cuquis Robledo's initiative to draw attention
to 'crappy curbs' in Seattle, USA, in opposition to the 'Complete Street Design' Project by Smart
Growth America, exemplifies active citizenship. She used social media to record a video in which
she experienced all the crappy curbs. Today, this video is widely shared on social media, with many
people from different cities tagging the hashtag to draw the attention of authorities and report all
the crappy curbs for fixing. Such actions, facilitated by ICT, demonstrate the importance of citizen
engagement. As a result, his study argues that successful smart cities depend on citizens' awareness
and ability to use smart applications rather than all social features. Examples from Amsterdam,
Genoa, Helsinki, London, and Barcelona show that citizen awareness and engagement are key to
smart city success. Despite the lack of detailed discussion on smart people in the literature, this
study defines smart people based on their awareness and usage of smart city applications,
particularly those related to smart mobility.

Core elements of excellent governance include transparency and responsibility (Bonson, 2012;
Bertot, 2010). Good governance in a democratic society requires meaningful citizen involvement
in cultural, economic, political, and social life. Traditional participation methods, like public
meetings, often fail due to timing and political reservations (Conroy, 2006; Benn, 2000). ICT offers
flexible participation times and reduces barriers, enhancing citizen involvement and enabling
governments to provide more efficient, cost-effective services (Cowley, 2010; Evans, 2005). E-
government, defined as using ICTs to achieve better government, is part of modernization
programs in Western democracies (Bonson, 2012; Bertot, 2010).

However, the integration of human-centric smartness with technology is often missing in smart
city concepts. Technology alone cannot create smart cities; it must be coupled with citizen
engagement to build smart communities. The study, which evaluates e-government capabilities by
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examining municipal websites in Turkey, emphasizes that providing ICT tools is insufficient
without government responsiveness and enthusiasm for citizen collaboration. Also, citizen survey
results indicate that effective smart governance requires authorities to be responsive and interactive
with citizen actions. Thus, smart governance requires not only the presence of smart technologies
but also the maturity and awareness of government officials in using these technologies effectively,
as well as active and aware citizens.

In conclusion, successful smart city implementation requires aware, active individuals willing to use
smart applications to take responsibility for improving their city and authorities with smart
technology infrastructure who are responsive and interactive on citizens actions, working together
to reduce environmental problems, increase energy efficiency, and enhance the quality of life.

MATERIAL METHOD

The main research question of the study is: "How to successfully implement smart to the city?"
This question arises from the observation that there are various approaches and conflicting
outcomes in global smart city practices. The study aims to consolidate these fragmented
perspectives by re-evaluating key definitions and identifying the essential components for a
successful implementation.

Due to the interdisciplinary and multifaceted nature of the smart city concept, the study begins by
clarifying its scope through a set of guiding questions, ranging from its definition and evolution to
its governance and critical components. Through extensive literature review, the study proposes a
new triple helix model for smart city implementation, integrating three core actors: smart people,
smart governance, and smart technology.

The model redefines smart city characteristics as:

e Smart people: Citizens who are aware, active, and willing to engage with smart applications
and city governance.

e Smart governance: Public authorities that are responsive to citizen actions and open to
collaboration.

e Technology: A medium facilitating interaction between people and governance.

The study further examines the bilateral (two-way) relationships (Figure 2) among these three
components by asking targeted questions about awareness, responsiveness, and the effectiveness
of ICT tools, especially within the context of Turkey. These questions assess how well each actor
understands and interacts with the others through smart city tools, aiming to validate the
effectiveness of the proposed model in enhancing civic engagement and collaborative governance.
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Smart

Citizen
Smart

Governance

Figure 2. Bilateral relationship between the components of the proposed new triple helix model for the
successful application of the smart to the city.

To address the research questions, the study conducted a tripartite analysis (Figure 3) focusing on
smart governance, smart people, and smart technologies in Turkey. This involved evaluating the
technological capability and awareness across the country and examining smart governance and
smart people specifically in four selected cities. The relationship between these components was
explored through various questions from the perspectives of technology, citizens, and government.
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Figure 3. Methodological approach of the study.
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policies, and implementations related to smart city initiatives up to the end of 2023 It focused on
the Smart Mobility capability, assessing whether Turkey has the intelligent transportation systems
listed in the literature. The study also investigated sustainable transportation approaches, such as

commute sharing and green vehicle usage.

Smart Mobility

Capability
ITS (Intelligent Sustainable
Transportation Systems ) Transportation Modes
ATMS (Advanced ATIS (Advanced
Traffic Management —— Traveler Information Commute Sharing Green Vehicle
Systems) Systems)

APTS (Advanced
—— Public Transportation
Systems)

CVO (Commercial
Vehicle Operations)

Bicycle Lanes and

Electric Vehicles
Usage

Figure 4. Smart mobility indicators within context of the study to evaluate.

Smart Governance Capability and Maturity Analysis evaluates the smart governance through e-
government practices, such as Internet-based services provided by the government using ICT. The
study examined 115 governmental websites based on the McMillan interactivity model [47] in four
selected cities, focusing on municipal practices. It evaluated the websites' information and
interaction capabilities and analyzed the responsiveness of authorities to citizen actions through
interaction tools. Additionally, interviews were conducted with departments related to smart city
and transportation ap-plications in the four metropolitan municipalities to explore the management
of e-government tools and smart mobility applications. This assessment was conducted to measure
the maturity of the government in terms of smart governance.

Smart People Analysis evaluates citizens' awareness and usage of smart mobility mobile
applications produced by the government namely municipalities, which are crucial for smart city
practices. The study also assessed citizens' use of interaction tools to communicate with authorities.
An online citizen survey was conducted in four selected cities, reaching 1141 respondents in 2019
and 613 respondents in 2023, to investigate citizens' awareness and usage of smart mobility
applications and their interaction with municipal services. The survey data comprised single-item,
binary (Yes/No) questions designed to assess constructs such as mobile application awateness,
public transportation application usage, and digital municipality application usage. These single-
item measures were chosen to capture clear, observable behaviors, for example, whether someone
uses a mobile application or not rather than subjective attitudes.
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Additionally, the study aimed to analyze factors affecting awareness and usage of smart mobility
applications and interaction tools by using Chi-Square of Independence Test and Binary Logistic
Regression analyses. It examined 13 variables influencing the use and awareness of 19 mobile
applications developed by metropolitan municipalities across four case study cities. The study
aimed to explore how socio-demographic factors such as age and education level relate to
awareness and usage of smart mobility mobile applications and digital municipality tools that
facilitate communication with governmental authorities.

The case study cities— Istanbul, Ankara, Izmir, and Bursa—were selected based on their number
of smart mobility applications (Table 1). These cities have more smart mobility applications than
other cities, making them suitable for evaluating smart governance and smart people characteristics.
Istanbul with almost 16 million population, the most populous city, has 20 smart city applications,
including seven related to smart mobility. Ankara, the capital city with almost 6 million population,
has 10 smart city applications, with two focused on smart mobility. Izmir has 4 million population,
the third most populous city, has eight smart city applications, including two related to smart
mobility. Bursa with its 2 million population, an important center for the automotive industry, has
three smart city applications, with two related to smart mobility. The study examined smart city
actions and applications in these cities to provide a comprehensive understanding of smart city
implementation, highlighting the critical role of active citizen engagement and responsive

governance.

In this section, it may be necessary to clarify certain terminologies.

e “Digital” refers to citizens’ engagement with public service technologies through mobile
platforms.

e “Participation” reflects both the awareness of and interaction with mobile services
provided by public authorities.

e “Municipality” is defined as the use of mobile applications developed by local governments
for service access, such as submitting complaints, making payments, or receiving

announcements.

In this context, based on the relevant literature, mobile applications are commonly categorized as
follows:

e Public transportation information applications: These are applications used to track public
transport vehicles in real time.

e Driver information applications: These refer to navigation-based applications designed to
assist private vehicle users with route planning and traffic information.

e Digital municipality applications: These are mobile tools developed by local governments
to facilitate communication with citizens, allowing them to submit complaints, make
requests, and access municipal services more effectively.
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Table 1. Selected smart mobility mobile applications in selected four cities for the smart people analysis.

Public transportation . . . .
. . . Driver information mobile . . L
information mobile . Digital municipality
L applications
applications
IBB Yol Gésteren, IBB Cep
. . Trafik, Sehir Hatlar1, IBB istanbul
Istanbul Mobiett _ ISPARK, iTaksi IBB Beyaz Masa
ISBIKE Smart Bike
ABB Ankara,
Ankara EGO Cep’te ABB Trafik Bagkent Mobil, Mavi
Masa
Izmir ESHOT Mobil 1ZUM IBB Mobile
Bursa Burulas Ulasim Burulas Trafik Bursa Cepte
FINDINGS

According to three analyses mentioned above, main findings of the study can be listed as follows:
Smart Technologies Capability and Awareness

The Turkish government has been promoting smart city initiatives since the early 2000s,
particularly in the transport sector, aiming to enhance traffic management, safety, and energy
efficiency through ICT. The National Intelligent Transportation Systems Strategy Document 2014-
2023 emphasizes these goals. However, detailed examinations reveal that many action plans are
merely declarative, lacking substantial implementation. The first comprehensive master plan for
smart cities began in Istanbul in 2016, and since then, several metropolitan municipalities have
partnered with tech companies like Vodafone, Turkcell, and Huawei to acquire necessary smart
technologies. In late 2019, the publication of the National Smart Cities Strategies and Action Plan
2020-2023 marked a significant step towards structured smart city development.

Turkey has demonstrated the capability to produce Intelligent Transportation Systems (ITS),
including passenger information systems, traffic management systems, public transportation
systems, electronic payment systems, driver support, security systems, and fleet management
systems. However, the adoption of these technologies is uneven. According to the KENTGES
Municipalities Survey Report, which is conducted on, first, 2014 and last 2016 (Figure 5) 23% of
Turkish cities, out of 30 metropolitan municipalities, are not using any I'TS in 2014. In many major
cities, many smart mobility applications are restricted to bus tracking and route planning. A 2016
survey revealed a decline in this rate to 6%, with no further surveys conducted after that year.
However, 40% of the cities only have electronic payment and traffic cameras. Only 13% of the
cities have implemented all seven I'TS application.
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Figure 5. Intelligent transportation systems usage rate in metropolitan municipalities.

Smart Governance Capability and Maturity (who is technologically capable and mature
enough to respond to the citizen actions and willing to collaborate with them in city
matters)

Turkey has shown strong performance in e-government, with a well-functioning e-government
portal and comprehensive municipal websites offering information and interaction. The municipal
web page analysis in four metropolitan municipalities, based on the McMillan model of
interactivity, revealed high effectiveness in providing information tools (Table 2) such as news and
announcements. However, these websites are less effective in offering detailed plans, regulations,
budget information, strategic plans, activity reports, council decisions, and performance programs.

Table 2. Information tools in percentages, all municipalities.

Online

GIS maps News and Multimedia .
documents . . Multilanguage
and plans (pdf) announcements  (video/images)
Istanbul, N=40 90 87,5 97,5 97,5 30
Ankara, N=26 26,9 57,7 100 100 7,7
Izmir, N=31 6,5 90,3 96,8 96,8 16,1
Bursa, N=18 16,7 66,7 94,4 94.4 22,5

Municipal interaction tools (Table 3) are generally effective, with a high usage of corporate email,
online transactions, and call centers. However, there is a lack of private staff emails and interactive
tools like live chat rooms. Social media activity is high, but responsiveness through these channels
is inconsistent.
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Table 3. Interaction tools in percentages, all municipalities.

Feedback Responsive dialogue Mutual discourse
Corporate Staff e- Request Online Social Live Call
e-mail mail complaint transactions  media support center
suggestions accounts
Istanbul,
N=40 72,5 62,5 92,5 95 100 0 97,5
Ankara,
N=26 69,2 11,5 65,4 73,1 100 0 100
Izmir,
N=31 87,1 6,5 51,6 90,3 100 0 100
Bursa,
N=18 88,9 27,8 66,7 66,7 100 0 100

Effective smart governance requires both technical skills and a level of maturity in using these
technologies. Based on the survey findings, a significant percentage of the participants (79% in
2019 and 84% in 2023) are not using the government's communication tools. The percentage of
participants that use these tools and get solutions is very little (34% in 2019 and 40% in 2023).
These statistics suggest that while the government has technical capabilities, there exists a
substantial disparity in efficiently using these tools to interact with individuals and address problems

(Figure 0).

2023 m2019
receive no response %;3?2
receive response with no remedies 30%
Spons : 39%
receive response with remedies 34% 40%

Figure 6. Municipalities' response to interaction tools.

Smart people (who are aware, willing to use smart applications and active citizens)

This section examines the level of knowledge, involvement, and proactive mindset of people in
relation to smart city apps developed by metropolitan governments. The research was undertaken
using a survey that was carried out in four specific cities (Istanbul, Ankara, Izmir, Bursa) in both
2019 and 2023.

Demographic overview

Both the 2019 and 2023 survey findings indicate a nearly identical demographic picture. Out of the
participants, 53% have obtained a bachelot's degree, 29% have completed a postgraduate degree,
and 18% possess only primary education. The age distribution indicates that 52% of the population
is be-tween the age range of 26-45, 37% are aged 18-25, 10% are between the ages of 46-65, and
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1% are 65 years or more. Regarding transportation options, 33% of individuals use public transit
on a near-daily basis, while 22% use it a few times each week or year. Additionally, 20% use public
transportation a few times per month, and 3% report never using it. Approximately 50% of the
participants express a preference for using private vehicles. However, the subway remains the most
popular means of public transit, with 81% of respondents in 2019 and 77% in 2023. Following the
subway, buses are the second most often used mode of transportation, with 77% of respondents.
Minibuses, known as 'dolmus' in Turkey, are the third most desired mode of transportation, chosen
by 38% of respondents. Sea transportation is available in Izmir and Istanbul, although only about
30% of the respondents choose to use it.

Smart mobility awareness and usage

The study disclosed unexpected findings on the awareness and use of smart mobility applications
(Table 4). Half of respondents were not aware of the existence of public transportation information
apps in their city in 2019. Although, by 2023, awareness had increased to 73%, the use rate of the
applications un-likely to exceed 60%.

Table 4. Application awareness and usage ratios.

2019 2023
All respondence %51 %73
. Aware
Public Among the %59 %90
transportation frequent users
infollrmafion All respondence %47 %57
applications i
PP Using Among the %25-all the time %38-all the time
frequent users %068-sometimes %48-sometimes
All respondence %20 %27
Aware
. , Among the %045 %19
Driver information frequent users
applications All respondence %18 %8
Using Among the %7-all the time %3-all the time
frequent users %85-sometimes %85 sometimes

Citizen Participation and Interaction with Government via ICT

Although municipalities have various digital platforms for interaction, including websites, email
ser-vices, call centers, mobile applications, and social media links, citizens show low engagement.
The survey revealed that a majority of respondents do not visit municipal websites or use the
provided in-teraction tools to share complaints and suggestions. Only 8% of the respondents were
aware of the fact that the municipalities have the mobile application for all the services they provide,
and only 13% of the respondents were using those applications in 2019. Over the course of four
years, the usage of the application has increased by 60% among those who are aware of it, but the
overall awareness ratio has only increased to 31%.

The literature demonstrates the crucial role of application usage in smart city applications.
However, there is a direct correlation between application awareness and its usage. The cross-
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tabulation of the application awareness and usage relationship (Table 5) revealed that the majority
of the respondents do not use the smart application as they do not know the application, especially
in driver information applications and digital municipalities.

Table 5. Cross tabulation of awareness and usage relationship among all respondents.

Mobile application awareness and Cities Mobile application awareness and
usage crosstabulation city-by-city Users Seiflcetijsior Non-users  usage crosstabulation city-by-city
in percentages study in percentages
10,1 Istanbul 0,7
25,7 Ankara 35
‘ . awares 45,1 20 T— 16 5,8  awares ' .
. 7,5 Istanbul 15,6 o
applications applications
Non- 0,3 Ankara 9,3 Non-
8,7 - 40,4
awares 0,6 Tzmir 6,1 awares
0,3 Bursa 9,5
7,1 Istanbul 1,8
1,9 Ankara 1,9
awares 11,7 35 T— 17 5,3  awares
Driver information 0,2 Bursa 0,0 Driver information
applications 8,7 Istanbul 16,4 applications
Non- 17 0,9 Anka.ra 341 714 Non-
awares 1,1 Tzmir 7,7 awares
1,1 Bursa 13,2
0,5 Istanbul 0,5
awares 4,7 06 Anka.ra 1,2 33  awares o L
Digital municipality 2,7 Izmir 1,5 Digital municipality
(metropolitan 0,9 Bursa 0,0 (metropolitan
municipality) 5,6 Istanbul 27,2 municipality)
applications Non- o5 1,2 Ankata 35,7 83.6 Non- applications
awares ’ 0,9 Izmir 7,9 > awares
0,8 Bursa 12,7
Total respondents 1741 smart phone users

Through smart government analysis, it has been seen that every municipality has its own websites,
all of which do well in transmitting information and offering efficient communication mechanisms.
In order to request information or to voice concerns or opinions, residents can get in touch with
any metropolitan municipality through one of these services, such as email services, phone centers,
mobile apps, and social media linkages. Nevertheless, the citizen awareness survey reveals that most
respondents are unlikely to visit municipal websites (Table 6), despite the fact that these websites
are generally seen as user-friendly and clear (the complexity of the websites does not seem to be a
deterrent for non-visitors).
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Table 6. Digital municipality awareness and usage.

2019 2023

.. L L Aware %8 %31
Digital Municipality (applications) Using Vel3 Ved5
Visiting municipality web site Visiting %032 %46

Additionally, there are citizen lines such as Mavi Masa in Ankara, Beyaz Masa in Bursa and Istanbul,
and HIM in Izmir. These lines have their own email services, contact centers, and social media
profiles to facilitate the submission of various claims and viewpoints. Nevertheless, the majority of
respondents in the citizen survey indicated a lack of preference for using the available contact
mechanisms to express their complaints and suggestions (Figure 7). Put simply, they are failing to
engage in civic affairs by neglecting to voice their complaints or recommendations.

via municipal call center 78%
via special line caLL center 73%
via special line e-mail service 83%
via social media 77%

Figure 7. Non-use of municipal interaction tools in percentages.

The Digital 2023 Global Statshot Report reveals that in January 2023, 83.4% of Tutkey's population
are connected to the internet, while 73.1% of the entire population engage with social media
platforms. In early 2023, the active cellular mobile connections in Turkey account for 95.4% of the
total. In early 2023, the number of Twitter users in Turkey amounted to 18.55 million. However,
when examining the level of engagement by municipalities on social media platforms, particularly
Twitter, which is the primary means of connection, the percentages are very low (Figure 8).

other social media followers twitter followers
Bursa MM 18% 38%
[zmir Special Line 99 25%
[zmir MM 19% 54%
Ankara Special Line 7o, 12%
Ankara MM 13% 21%
istanbul Special Line 16% 23%
istanbul MM 33% 45%

Figure 8. Social media followers for the municipalities city-by -city.

In summary, the findings indicate that there is little interest among individuals in digital municipal
ser-vices, as seen by the low level of awareness and use of municipal mobile applications.
Furthermore, they lack interest in accessing the municipality's online sites or using interaction tools
when necessary.
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Citizen Awareness of the Smart City Concept

The survey also evaluated residents' understanding of the smart city idea. The findings indicated
that 69% of participants had a deficiency in understanding or carried inaccurate information on
smart cities. Significantly, 75% of individuals with inaccurate information have a high level of
education, whereas 91% belonged to younger age groups (18-45 years). Notwithstanding this
limited comprehension, 90% of participants hold the belief that investment in smart cities is
essential, indicating that the idea is largely viewed positively.

The results suggest that while there is a widespread desire to adopt smart city efforts, there are
notable deficiencies in knowledge and participation that must be resolved. The primary objective
should be to prioritize improved communication and education on smart city apps in order to
boost their use and engagement. Furthermore, it is essential to cultivate a culture of engaged
citizenry and promote environmentally conscious mobility practices in order to effectively execute
smart city initiatives in Turkey.

In-Depth Analysis of the Factors Effecting the Awareness and Usage

This section, as mentioned before, focused on identifying the factors that influence the awareness
and usage of smart mobility applications and digital interaction tools, utilizing Chi-Square of
Independence Tests and Binary Logistic Regression for data analysis. The relationships in question
were examined in two parts. First, the analysis focused on Smart Mobility Mobile Applications,
categorized into two groups: public transportation information applications and driver information
applications. This section aimed to understand how age and education level influence application
awareness and usage. Second, the study examined the effect of age and education level on the
awareness and usage of digital municipality tools that facilitate citizen government interaction.

Table 7. Comparison table.

Education level Age groups
Applications ) 65-
Primary  Bachelor  Postgraduate  18-25  26-45  46-65 over
v
Abplicat Public trans. infor. 3 1 2 1 2 3 0
t1
pplication Driver information 3 2 1 3 2 1 0
awareness
Digital municipality 0 0 0 2 0 1 0
Public trans. infor. 2 1 0 1 2 3 0
Application Driver information 1 2 3 0 0 0 0
usage Digital municipality 1 2 3 0 0 0 0
Municipality web site 1 2 3 1 0 2 0
Musicinali Municipality call center 1 2 3 0 0 0 0
. umClPa ty Special line call center 1 2 3 0 0 0 0
interaction
Special line e-mail 1 2 3 1 0 2 0
tools usage - -
Social media 1 2 3 0 0 0 0
0: Thete is no significant relationship / 1: More likely to be related / 3: Less likely to be related
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Factors Affecting Smart Mobzlity Mobile Applications Awareness and Usage

Based on the study findings, there is a positive correlation between the degree of education and
awareness of application.

e Public transportation information applications are more likely to be known by bachelor's
and postgraduate degree holders than elementary education graduates. Still, postgraduates
are less informed than bachelot's degree holders (bachelor’s degree > postgraduates >
elementary education).

e Driver information mobile applications awareness, on the other hand, increases according

to the education level (postgraduates > bachelor’s degree > elementary education).

It is not clear why those with a postgraduate degree are less likely to be aware of the public
transportation application than the driver information applications compared to those with a
bachelor’s degree. It may be argued that those with a postgraduate degree correspond to relatively
older and possibly wealthier citizens, who do not use public transportation, but use private vehicles.
Hence have no interest in public transportation information applications but have more interest in
driver information applications.

The study findings also revealed that application usage seems to be related to education level too.

e Public transportation information applications are more likely to be used by bachelot's
degree holders than elementary education graduates. Postgraduate degree holders are not
significant in using those applications (bachelor’s degree > elementary education >
postgraduates).

e Driver information mobile applications are more likely to be used by the elementary
education graduates than both postgraduates and bachelor’s degree holders (elementary

education> bachelor’s degree> postgraduates).

Those applications used in the study produced by the municipalities. However, there is lots of
driver information application produced by private companies such as Google map, Maps by
Apple, Moovit, Trafi and such. As a scope of the study, citizens were asked to write the driver
information application they use. 99% of the respondents who named the private applications
mentioned above, are either bachelor’s degree or post graduate degree holders. It can be concluded
that individuals with higher levels of education are more willing to use private applications, while
those with lower levels of education may either be unaware of these applications and therefore not
use them, or they may prefer government ap-plications.

Based on the study findings, application awareness seems vary from age to age.

e DPublic transportation information applications are more likely to be known by age groups
18-25 years than the age groups 26-45 and 46-65 (18-25 > 26-45 > 46-65).
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e Driver information mobile applications are more likely to be known by age groups 26-45
and 46-65 than age groups 18-25. Also, age groups 46-65 are more likely to be aware of
those applications than age groups 26-45 (46-65 > 26-45 > 18-25).

According to the driver information applications awareness relationship, it is reasonable to infer
that those aged 18-25 is likely to be students and are more likely to use public transportation
compared to those aged 26—45 and 46—65. The 26—45-year age group is comparatively younger and
has a higher preference for using public transportation compared to the 46—65-year age group.

The study findings also revealed that application usage seems to be related to age.

e Public transportation information applications are more likely to be used by age group 18-
25 years old than age groups 26-45 and 46-65 (18-25 > 26-45 > 46-65).

e Driver information mobile applications: there is no real evidence that the driver
information mobile application usage is different for people who have different age.

Furthermore, public transportation information mobile application awareness and usage seems to
be affected from people’s public transportation usage frequency (Table 8). We can say that those
who are using public transportation 5 to 7 days a week and few times a week are much more likely
to know about and use the public transportation information mobile application.

Table 8. Awareness effect on usage among the frequent users of the public transportation modes.

Awareness Usage
5-7 days a week 1 1
Few times a week 2 2
Few times a month 3 3
Few times a year 4 4
0: Thete is no significant relationship / 1: More likely to be related / 4: Less likely to be related

Factors Affecting Active Citigenship Attitude

Although there is no real evidence that digital municipality awareness is related with the education
level, but age seems has an effect. Individuals in the age range of 46-65 are more likely have
knowledge about digital municipality compared to those in the age range of 18-25. Nevertheless,
those with a basic education degree are more likely to use digital municipality services compared to
those with a bachelot's or postgraduate degree. This time age has no effect on using digital
municipality service. On the other hand, municipality web site visiting preference seems to be
related to age and it seems that people who are between 46-65 years old are more likely to visit
municipality web site than those who are between 18-25 years old. When it comes to act in urban
affairs, individuals who have bachelor’s degree and elementary education degree are more likely to
use citizen lines than those who have postgraduate degree. Also people who are between 46-65
years old are more likely to use citizen line services than those who are between 18-25 years old.
There is no real evidence that use-friendliness have a relation with the digital municipality usage.
Therefore, it can be concluded that older citizens are more likely to show interest in urban affairs
and municipal operations due to their increased use of municipal websites and interaction tools.
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However, there is a negative correlation between being an active citizen and education, as the
degree of education increases, interest in urban affairs drops.

CONCLUSION

In order to effectively implement a smart city, it is crucial to emphasize the role of individuals as
informed and active citizens who are willing to use smart city applications, take responsibility of
urban problems and collaborate with a technologically advanced government that is responsive to
the needs of its citizens. Based on the extensive field study undertaken, it is clear that the
production of smart city technologies is not sufficient. According to the survey results, there is a
lack of understanding of the smart city idea and smart city applications, even in urban environments
where these applications are commonly seen. Furthermore, it is determined that there is little
motivation towards using smart city applications. Also, there is a notable lack of enthusiasm in
assuming responsibility for the city as an active citizen.

This research has uncovered an urban challenge within the framework of smart cities. In order to
achieve a successful smart city application, it is crucial to enhance both the awareness and use of
smart city applications, as shown in numerous examples found in the literature. An in-depth
investigation was conducted to uncover how it may be boosted. The analysis examined 13 distinct
interactions among 19 smart applications. The survey findings indicate a tenuous correlation
between users and the smart city applications. The analysis of citizen survey findings revealed
several aspects regarding the awareness and use of smart city applications. In light of all these
findings, the study can propose the following solutions to the problem of user disconnections.

1. The implementation of smart practices relies on smart technology, which should not be
restricted to a few cities. Nationwide implementation of smart city techniques is necessary.

2. Inasmart city, citizens are expected to be active and autonomous, taking responsibility and
participating as creative individuals in urban affairs via non-political involvement. The
survey's findings indicate a significant lack of interest in active citizenship. Therefore, it is
essential to promote and motivate citizens to actively engage, contribute, and provide
innovative ideas for the improvement of their community.

3. TFurthermore, it is essential for authorities to show responsiveness and interactivity in order
to foster citizen encouragement. The smart city expects that the government will
collaborate alongside with the active citizens. Both metropolitan and local governments
must take responsibility for implementing smart city principles and actively engage with
citizens.

4. The awareness of the application has a direct impact on its use, as shown by the findings
of the citizen survey. Individuals that have knowledge about the program are more likely
to use it. Therefore, it is essential for local officials, namely the municipalities responsible
for developing smart apps, to focus on promoting these applications in order to enhance
public awareness.
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5. Furthermore, the findings indicated a significant correlation between the amount of
education and the level of awareness about smart city applications. Individuals with a higher
level of education are likely to have knowledge about urban applications. Therefore, to
increase public knowledge, municipal authorities should guarantee that the release of the
product is adequate and accessible to all individuals. They must actively participate in
propagating and marketing the apps

6. The study findings revealed a negative correlation between the degree of education and the
use rate of applications. Despite holding a high level of education, individuals are less likely
to choose to use an application. The usage of smart city tools is essential for ensuring the
sustainability of smart cities. Therefore, municipalities must ensure that the smart city tools
they develop adequately address the demands and specific requirements of all users.

7. User-friendliness has a positive impact on usage. If an application is simple to use and
understood, it is more likely to be selected for use. Therefore, it is essential to prioritize
user preferences and ensure that smart apps and tools are universally available and easily
accessible.

8. Furthermore, those who often use a certain mode of transportation are more likely to use
the corresponding transportation application. Therefore, people only use the application
when they have a need for it. Therefore, product releases must prioritize the needs and
preferences of the target audience.

9. The findings indicate a lack of enthusiasm among younger individuals, namely those aged
18-25, about urban affairs. Nevertheless, those age groups are characterized by high levels
of creativity and productivity, making them very valuable for addressing urban affairs. In
this scenario, municipal authorities ought to try to attract the interest of the younger
generation and actively request their cooperation.

10. Furthermore, the findings indicated that there is a negative correlation between education
level and interest in urban affairs. However, the situation should be reversed when
considering smart people. As the level of education in a smart city rises, there should be an
anticipated growth in both the understanding of smart city applications and the sense of
duty for the city. On the other hand, municipal officials should actively engage with the
more educated populace and collaborate with them to create and enhance ap-plications.

Based on the data analysis, it is evident that application producers, particularly those affiliated with
local authorities (as private enterprises do their own research), should prioritize user preferences.
An investigation should be conducted to see if consumers of their products are using or satisfied
with those applications. Otherwise, the city would be filled with unused smart apps, thereby
becoming a metropolis filled with abandoned smart application waste.



@RID

Conflict of Interest Statement | Cikar Catismast Beyani

Vol. 9, No. 1, 2026, 280-303 / Cilt 9, Say: |, 2026, 280-303 / DOI: 10.37246/grid.1599717

Arastirmanin yuritilmesi ve/veya makalenin hazitlanmast hususunda herhangi bir ¢ikar catismast
bulunmamaktadir.

There is no conflict of interest for conducting the research and) or for the preparation of the article.

Financial Statement | Finansman Beyan:

Bu arastirmanin yuritilmesi ve/veya makalenin hazitlanmast icin herhangi bir mali destek
alinmamustir.

No financial support has been received for conducting the research and/ or for the preparation of the article.

Ethical Statement | Etik Beyant
Arastirma etik standartlara uygun olarak yapilmuistir.

Al procedures followed were in accordance with the ethical standards.

Copyright Statement for Intellectual and Artistic Works | Fikir ve Sanat
Eserleri Hakkinda Telif Hakk: Beyant

Makalede kullanilan fikir ve sanat eserleri (sekil, fotograf, grafik vb.) icin telif haklan
diizenlemelerine uyulmustur.

In the article, copyright regulations have been complied with for intellectual and artistic works (figures, photographs,
graphics, ete.).
Author Contribution Statement | Yazar Katki Beyani

AUTHOR: (a) Idea, Study Design, (b) Methodology, (c) Literature Review, (e) Material, Resource
Supply, (f) Data Collection, Processing, (g) Analyses, Interpretation, (h) Writing Text, (i) Critical
Review



@RID

Vol. 9, No. 1, 2026, 280-303 / Cilt 9, Say: |, 2026, 280-303 / DOI: 10.37246/grid.1599717

REFERENCES

Ahvenniemi, H., Huovila, A., Pinto-Seppi, 1., & Airaksinen, M. (2017). What are the differences
between sustainable and smart cities? Cizzes, 60(A), 234-245.

Angelidou, M. (2014). Smart city policies: A spatial approach. Cities, 41, S3-S11.

Arnkil, R., Jarvensivu, A., Koski, P., & Piirainen, T. (2010). Exploring quadruple helix: Outlining user-
oriented innovation models. Working Papers, Yhteiskuntatutkimuksen Instituutti, European
Regional Development Fund.

Benamrou, B., Mohamed, B., Bernoussi, A. S., & Mustapha, O. (2016). Ranking models of smart
cities. In 47 IEEE International Colloguinm on Information Science and Technology (CiS?) (pp. 872—
879). Tangier, Morocco.

Benevolo, C., Dameri, P. R., & D’Auria, B. (2016). Smart mobility in smart city. In T. Torre, A.
M. Braccini, & R. Spinelli (Eds.), Empowering organizations, enabling platforms and artefacts (N ol.
11, pp. 13-29). Springer.

Benn, R. (2000). The genesis of active citizenship in the learning society. Studies in the Education of
Adults, 32(2), 241-256.

Berntzen, L., & Johannessen, M. R. (2016). The role of citizens in smart cities. In Management
International Conference. University of Presov, Slovakia.

Bertot, J. C., Jaeger, P. T., & Grimes, J. M. (2010). Using ICT's to create a culture of transparency:
E-government and social media as openness and anti-corruption tools for societies.
Government Information Quarterly, 27, 264-271.

Bibri, S. E., & Krogstie, J. (2017). Smart sustainable cities of the future: An extensive
interdisciplinary literature review. Sustainable Cities and Society, 31, 183-212.

Bonsén, E., Torres, L., Royo, S., & Flores, F. (2012). Local e-government 2.0: Social media and
corporate transparency in municipalities. Government Information Quarterly, 29, 123—132.

Capdevila, I., & Zarlenga, M. 1. (2015). Smart city or smart citizens? The Barcelona case. Journal of
Strategy and Management, 8(3), 266—282.

Cardullo, P., & Kitchin, R. (2019). Being a ‘citizen’ in the smart city: Up and down the scaffold of
smart citizen participation in Dublin, Ireland. GeoJournal, §4, 1-13.

Castells, M. (1997). An introduction to the information age. City: Analysis of Urban Change, Theory,
Action, 2(7), 6-16.

Cocchia, A. (2014). Smart and digital city: A systematic literature review. In R. P. Dameri & C. R.
Sabroux (Eds.), Smart city: How to create public and economic value with high technology in urban space
(pp. 13-43). Springer.

Conroy, M. M., & Cowley, J. E. (2006). E-participation in planning: An analysis of cities adopting
online citizen participation tools. Environment and Planning C: Government and Policy, 24(3),
371-384.

Cowley, J. E., & Conroy, M. M. (2010). The growth of e-government in municipal planning.
Journal of Urban Technology, 13(1), 81-107.



@RID

Vol. 9, No. 1, 2026, 280-303 / Cilt 9, Say: |, 2026, 280-303 / DOI: 10.37246/grid.1599717

Dameri, R. P. (2013). Searching for smart city definition: A comprehensive proposal. Inzernational
Journal of Computers & Technology, 11(5), 2544-2551.

Dameri, R. P. (2014). Comparing smart and digital city: Initiatives and strategies in Amsterdam
and Genoa. In R. P. Dameri & C. R. Sabroux (Eds.), Swart city: How to create public and economic
valne with high technology in urban space (pp. 45—88). Springer.

Etzkowitz, H., & Leydesdorft, L. (2000). The dynamics of innovation: From national systems and
“mode 2” to a triple helix of university—industry—government relations. Research Policy, 29,
109-123.

Evans, D., & Yen, C. D. (2005). E-government: An analysis for implementation framework for
understanding cultural and social impact. Government Information Quarterly, 22, 354-373.

Gascé-Hernandez, M. (2018). Building a smart city: Lessons from Barcelona. Communications of the
ACM, 4, 50-57.

Giffinger, R. (2007). Smart cities: Ranking of Enropean medinm-sized cities. Centre of Regional Science,
Vienna University of Technology.

Gupta, S., Mustafa, S. Z., & Kumar, H. (2017). Smart people for smart cities: A behavioral
framework for personality and roles. In A. K. Kar et al. (Eds.), Adpances in smart cities: Smarter
people, governance, and solutions (pp. 23—29). Taylor & Francis.

Herrschel, T. (2013). Competitiveness and sustainability: Can “smart city regionalism” square the
circle? Urban Studies, 50(11), 2332—2348.

Hielkema, H., & Hongisto, P. (2012). Developing the Helsinki smart city: The role of
competitions for open data applications. Journal of the Knowledge Economy, 190-204.

Himanshu, A., & Dixit, G. (2017). M-commerce in smart cities: Changing mindsets of
individuals, organizations, and society. In A. K. Kar et al. (Eds.), Advances in smart cities:
Smarter people, governance, and solutions (pp. 167-177). Taylor & Francis.

Hollands, R. G. (2008). Will the real smart city please stand up? City: Analysis of Urban Trends,
Culture, Theory, Policy, Action, 12(3), 303—320.

Kalogirou, K., Dimokas, N., Tsami, M., & Kehagias, D. (2018). Smart mobility combining public
transport with carpooling: An iOS application paradigm. In IEEE International Conference on
High Performance Computing and Communications.

Leydesdorff, L., & Deakin, M. (2011). The triple-helix model of smart cities: A neo-evolutionary
perspective. Journal of Urban Technology, 18(2), 53—63.

Lieshout, M. V. (1998). The digital city of Amsterdam: Between public domain and private
enterprise. In B. Van Bastelaer & C. Lobert-Maris (Eds.), Social learning regarding multimedia
developments at a local level: The case of digital cities (pp. 61-108).

Lytras, M. D., & Visvizi, A. (2018). Who uses smart city services and what to make of it: Toward
interdisciplinary smart cities research. Swustainability, 10(0).

Martin, C. J., Evans, J., & Karvonen, A. (2018). Smart and sustainable? Five tensions in the

visions and practices of the smart-sustainable city in Europe and North America.
Technological Forecasting & Social Change, 13, 269-278.



@RID

Vol. 9, No. 1, 2026, 280-303 / Cilt 9, Say: |, 2026, 280-303 / DOI: 10.37246/grid.1599717

Merli, M. Z., & Bonollo, E. (2014). Performance measurement in the smart cities. In R. P.
Dameri & C. R. Sabroux (Eds.), Swart city: How to create public and economic value with high
technology in urban space (pp. 139—155). Springer.

Mcmillan, S. J. (2002). A four-part model of cyber-interactivity: Some cyber-places are more
interactive than others. New Media & Society, 4(2), 271-291.

Mora, L., Deakin, M., & Reid, A. (2019). Strategic principles for smart city development: A
multiple case study analysis of European best practices. Technological Forecasting & Social
Change, 142, 70-97.

Nam, T., & Pardo, T. A. (2011). Conceptualizing smart city with dimensions of technology,
people, and institutions. In Proceedings of the 12th Annnal International Conference on Digital
Government Research.

Negre, E., & Sabroux, C. R. (2014). Recommendations to improve the smartness of a city. In R.
P. Dameri & C. R. Sabroux (Eds.), Smart city: How to create public and economic value with high
technology in urban space (pp. 101-117). Springer.

Neirotti, P., De Marco, A., Cagliano, A. C., Mangano, G., & Scorrano, F. (2014). Current trends
in smart city initiatives: Some stylised facts. Cities, 38, 25-36.

Orlowski, A., & Romanowska, P. (2019). Smart cities concept: Smart mobility indicator.
Cybernetics and Systems, 50(2), 118—131.

Paskaleva, K. A. (2011). The smart city: A nexus for open innovation? Intelligent Buildings
International, 3(3), 153-171.

Peng, G. C. A, Nunes, M. B., & Zheng, L.. (2017). Impacts of low citizen awareness and usage in
smart city services: The case of London’s smart parking system. Information Systems and e-
Business Management, 15, 845-876.

Raj, A., & Dwivedi, G. (2017). Smart city: An integrated approach using system dynamics. In A.
K. Kar et al. (Eds.), Advances in smart cities: Smarter people, governance, and solutions (pp. 93—103).
Taylor & Francis.

Sanseverino, R. R. (2014). Competitive urban models. In E. R. Sanseverino et al. (Eds.), Swart
rules for smart cities: Managing efficient cities in Euro-Mediterranean conntries (pp. 1-14). Springer.

Sanseverino, R. R., & Salvatore, O. (2014). The integration and sharing of resources for a new
quality of living. In E. R. Sanseverino et al. (Bds.), Smart rules for smart cities: Managing efficient
cities in Euro-Mediterranean countries (pp. 29—45). Springer.

Shin, D. H. (2009). Ubiquitous city: Urban technologies, urban infrastructure and urban
informatics. Journal of Information Science, 35(5), 515-526.

Wall, R., Stavropoulos, S., Edelenbos, J., & Pajevi¢, F. (2015). Evaluating the performance of
smart cities in the global economic network. In M. P. Rodriguez-Bolivar (Ed.), Transforming
city governments for successful smart cities (pp. 87—113). Springer.

Yigitcanlar, T., Han, H., Kamruzzaman, M., Loppolo, G., & Sabatini-Marques, J. (2019). The
making of smart cities: Are Songdo, Masdar, Amsterdam, San Francisco and Brisbane the
best we could build? Land Use Policy, 88, 1-11.



@RID

BIOGRAPHY OF THE AUTHOR

Vol. 9, No. 1, 2026, 280-303 / Cilt 9, Say: |, 2026, 280-303 / DOI: 10.37246/grid.1599717

Giilnar BAYRAMOGLU BARMAN (Assist. Prof. Dr.)

As an architect my professional path has progressed from junior architect to project manager,
handling a variety of projects from 2008 till 2016. In my role as an assistant professor, I leverage
my extensive field experience to educate future architects on practical and theoretical aspects of
design. My research focus has evolved from sustainable urban and transportation to the broader
realm of Smart Sustainable Cities, aiming to integrate new models with sustainable urban
development strategies. I continue to search and teach with great pleasure, enriching my students'

learning experience.



