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Abstract: Smart tourism destinations have received increasing attention during the last few years.
Digital technologies have reshaped the smart city paradigm in terms of both resilience and sustainabil-
ity, capitalizing cities’ cultural and historical components while providing unique potential for growth
in the real estate industry. Real estate, in particular, is considered a main asset to the tourist experi-
ence, whether it is in the form of hospitality accommodation facilities, urban landscapes, or cultural
heritage hotspots. In addition, the effect of cultural sites and overall destination attractiveness on real
estate dynamics (land/housing prices and building activity) is well established. Thus, uncovering
how enhanced technological throughputs and synergies, culture-led urban sustainability initiatives
and the real estate dimension are directly (or indirectly) associated could support cities to better
delineate policies for their promotion as international, sustainable, and resilient tourist destinations.
With this perspective, the present study focused on four particular cities’ successful smart initiatives,
namely Amsterdam, Barcelona, Seoul, and Stockholm, in an attempt to identify how developers
and local authorities will need to transform in order to offer better services to residents and visitors.
This work reveals that smart projects alone cannot secure the transition of existing (European) cities
into smart and sustainable tourism destinations. In addition, this study also contributes to public
policy by demonstrating how challenging it is to be smart without the support and involvement
of the local community, highlighting the significance of public awareness. The empirical findings
suggest that local authorities are of critical importance when shaping a well-structured and practically
effective strategy for the integration of sustainable and technologically advanced smart features.
Results are promising, and final reflections provide insights for tourism destinations policymakers,
city authorities, and real estate professionals.

Keywords: smart cities; urban sustainability; local growth; regional cities; cultural heritage; real
estate; intelligent regions; innovation systems; circular economy; regional policies

1. Introduction

By 2030, megacities or dense metropolitan regions will house almost 60% of the world’s
population [1,2]. However, urban growth has a price. Many metropolitan cities across
the globe have begun to focus on sustainable growth through regulated urban expansion
in response to a variety of infrastructural issues, together with social and environmental
constraints [3]. Indeed, during the last decades, inner cities around the world have been
involved in multifaceted initiatives to improve urban infrastructure and services, with the
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target of a healthier and more resilient environment [4]. These initiatives were also aimed
at reaching social and economic prosperity [5], improving local competitiveness [6], and
making cities more appealing [7], with a view to benefiting from tourism [8]. However, it is
the smart city concept that outlines how cities might attain such long-term development
objectives; therefore, the smart city notion is earning popularity amongst governments and
local/regional authorities [9].

The development of smart cities of interest for tourism purposes is likely to generate
significant effects on real estate sustainability, as it may add value to assets and therefore ex-
ponentially increase profit yields, customer trust, and strong market rivalry [10,11]. Indeed,
information technologies (see [12]) include tools for offering better services to residents,
as well as tourists, on the one hand, and the necessary means to endorse global real estate
growth within smart city perspectives, on the other hand [13,14]. However, given (i) the
demographic, social, and technological developments’ effects on the built environment,
which are becoming increasingly prominent in property investment decisions and devel-
opment trends, and (ii) the real estate sector’s high uncertainty and unpredictability, the
smart city plan should also emphasize improvements in the economic, social, cultural,
ecological, and governance dimensions. This specific aspect of the literature is relatively
poorly developed in recent studies, despite the direct linkage to a specific sustainability
target of the Agenda 2030 (see [15]), namely Sustainable Development Goal (SDG) 11,
facing ‘sustainable cities and communities’ and the indirect linkage to other sustainability
targets such as SDG 9, ‘industry, innovation and infrastructure’, and SDG 15, ‘life on land’.
The policy and planning implications of such studies are clearly useful when implementing
a comprehensive strategy for sustainable and resilient tourism-specialized cities, reducing
the environmental impact of economic activity and improving the economic viability of
investments, settlements, and infrastructure [16–18]. Faced with this situation, the current
work will seek to understand and determine how advanced digital technologies within and
without, culturally driven sustainable development and growth, and real estate planned or
unplanned development can be considered expressly or by implication inextricably inalien-
able and inseparable, and at the same time how these components can empower cities of
the future in effectively establishing a unique framework towards branding themselves as
growing, smart, resilient, and sustainable tourist destinations. The present study is articu-
lated in sections, delineating the most relevant and updated literature review in the field of
tourism-specialized cities (Section 2), the methodology used in the present contribution
(Section 3), and a thorough description of relevant case studies, in accordance with the
main limitations emerging from the literature review (Section 4). Section 5 discussed the
main findings of the present contribution in light of sustainable planning and policy for
resilient city regions oriented toward an economic specialization in tourism. Section 6,
finally, concludes the work by specifying the need for future studies and novel approaches
to urban complexity.

2. Literature Review

Several definitions of the ‘smart city’ exist in the scholarly literature [19]. Earlier studies
argue that the smart city concept arose as a result of the goals set by the 1997 Kyoto Protocol
(see [20]), which qualify certain initiatives and plans for urban development as ‘smart’ [21].
A predominant view sees a smart city when investments in human and social capital and in
traditional and modern communication means and infrastructure fuel sustainable economic
growth as well as high quality of life, while managing natural resources, as achieved by
participatory governance. Another definition notes that a smart city is considered a city
that performs a number of fundamental functions, such as smart economy, intelligent
mobility, smart environment, smart people, smart living, and smart governance, based on
the ‘smart’ combination of endowments and activities of self-regulating, independent and
sensitive citizens. A more technical definition states that a smart city is an urban space that
combines information and communications technology, as well as participatory web and
social web technologies, and includes other organizational, planning, and scheduling efforts
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to dematerialize and expedite bureaucratic processes and assist in identifying innovative
solutions for better city management and increased living standards [22].

The notion of the ‘smart city’ was initially introduced in the early 1990s in the book
entitled The Technopolis Phenomenon, by [23]. This source predicted the emergence of a basic
linkage between technology and urban development, which would contribute towards
ensuring quality living. The development process would take place through collaboration
between academia, governments, and industry, using faster networks capable of supporting
the innovative smart city model globally [24]. A few years later, this concept was analyzed
assuming the central role of cities in controlling and integrating the conditions from all
infrastructures, including transport networks, communications, water resources, energy,
and structural wealth [25]. The primary goal was to strengthen resources, provide a
more comprehensive framework for their maintenance and upkeep, monitor security
provision, and improve citizen services [26]. A smart city is also identified as a well-
functioning and integrated urban landscape, looking to the future in the economy, people,
governance, mobility, and livelihoods, built on a smart combination of skills and activities
of a community-independent and self-sustaining environment [27]. Other scholars have
examined the term from the user’s point of view, proposing a new framework and defining
the adaptability of technology as user-friendly [28]. In general, the smart city model extends
beyond the physical boundaries of the structured networks and describes an environment
of networks that connect virtual and physical spaces to meet the various challenges that a
modern city has to face [29].

The smart city model is approached as the evolution of city models such as the creative
city, the digital city, the city of knowledge, the living city, the smart green or the sustainable,
the cultural, and the smart city [30–32], which were developed with the aim of achieving
urban sustainability based on technological infrastructure. An ‘intelligent community’
that uses technology directly and effectively to meet its social and business needs will
inevitably build high-speed internet infrastructure. An alternative approach is to improve
urban functioning through the use of data, information, and information technologies in
order to provide more efficient services to citizens, in order to achieve the control and
optimal operation of infrastructure, increase cooperation between different economic actors
and promote the creation of innovative business models in both the public and private
sector [33].

In addition to academia, a number of public sector institutions have also worked on
the smart city issue. For instance, the city of Barcelona defined a smart city as an intensive
and advanced high-tech city that connects people, information, and city elements with the
use of new technologies to create a sustainable, green city, with competitive and innovative
trade and increased quality of life. In recent planning documents, the city of Amsterdam
claimed that the smart city uses innovative technology and intends to change consumption
behavior in order to meet climate targets [34]. Towards this approach, the Amsterdam Smart
City is a city project designing and developing an environmentally and economically viable
context that will reduce the city’s carbon footprint [35]. Earlier in the city life cycle, the
first version of the smart model of Singapore was introduced, the transformation of which
into a new information economy using technology would be successful due to the lack
of natural resources and the need to review the traditional industrial base of the regional
economy [36]. In 2001, the Edinburgh government invested in technology infrastructure to
turn the city into a pilot technology center based on smart governance. Trikala digital city
in Greece hopes to become a digital data prosumer and promote smartness and resilience,
developing an e-Government environment that offers more than administrative services,
benefiting both residents and the administrative authorities [37].

It follows that integrating information and communication technologies (e.g., the
internet of things) in urban environments is of particular interest, as it responds to the
strong push (see also [38]) of many administrative authorities to tackle everyday challenges
with practical solutions, thus realizing the general idea underlying smart cities [39]. Urban
governance can, in fact, benefit the management and optimization of traditional public
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services, such as transportation and parking, lighting, surveillance and maintenance of
public spaces, preservation of cultural heritage, waste collection and sanitation, hospitals,
and schools [40,41]. In addition, the availability of various types of digital data, collected
by widespread urban information and communication technology, can be used to increase
transparency and promote local government action to citizens, to raise public awareness
of the state of their city and, consequently, boost the active participation of citizens in the
management of public administration, as well as the creation of new services [42]. On
the other hand, information and communication technologies can be used as a successful
matching of push and pull motives for an online marketing strategy in destination areas,
for example by placing significantly greater importance on social media content about the
destination’s cultural heritage and historical sites [38,43,44]. Therefore, the application
of the information and communication technologies scheme is particularly attractive to
local and regional administrations [45]. With this perspective, smart cities are commonly
thought to be about new technologies; however, they are much more. The smart city
is an expression of a very contemporary drive to envisage and influence the city’s and
urban society’s future; a city featuring efforts for economic development, governance,
transportation, and sustainable housing (see [46,47]). Unsurprisingly, the ‘smart’ initia-
tives could not be applied horizontally, and are—to a large extent—dependent on local
governments and cultures, possibly unraveling how the development of smart cities has
remained mostly heterogeneous [48]. However, economic growth and other conceptual
issues are considered influential in determining the ‘smart’ development and planning of
any city [49]. Attractiveness, for example, is a basic characteristic of smart cities, beyond
tourist destinations. Developments with smart technology in cities, and/or particular
sites, towards functioning more efficiently, are more attractive to residents and visitors
considering the lower operating costs and the higher value retention [50,51].

Tourism and Smart Cities

Tourism is occasionally cited as one of many services that may be developed using
smart city concepts, although it is rarely regarded as a core component in smart city devel-
opment plans [52]. In addition, notwithstanding large expenditures in upgrading urban
services under smart city development, tourism professionals have largely overlooked
smart city projects, which are generally absent from tourism development plans. In particu-
lar, according to recent studies, smart tourist destinations simply integrate information and
communication technologies to speed up the creation and production of tourism-related
operations [53]. In other words, they engage with the tourists to co-create value, leisure, and
experiences using the technologies already accessible [54]. Connecting local stakeholders
through a centralized channel/platform, in order to ensure community engagement, is cru-
cial for bringing a smart interface to tourism destinations [55]. Smart tourism destinations
enable valuable information sharing between tourism companies and visitors.

This exchange is beneficial at all levels for all sides involved, namely by increasing the
quality of life of the citizens, competitiveness through attractiveness for the city, profit for
the tourist sector business, and leisure, pleasure, and experiences for the tourist. However,
the boundaries between residential neighborhoods and tourism zones are blurred by smart
tourism, which takes inspiration from smart city development [56]. Historically, urban
settings have been quite separated when it comes to tourism, with many cities creating
designated tourist areas that virtually solely serve visitors [57]. Residential areas were
zoned out and away from tourist accommodation facilities, while additional tourist infras-
tructure, including gift stores, tourist-friendly eateries, sightseeing buses, and nightclubs,
were built next to the hotels or near transit hubs, or within reach of heritage cultural sites or
structures [58–60]. This division is put into question by the integration of smart technology
into urban settings, which is a powerful driver for the merging of touristic and residential
uses of urban space. Therefore, smart cities with a growing tourist industry, inevitably
have an evolutionary impact on the real estate industry (e.g., real estate tourism model [61])
well beyond the environmental sustainability part offered by smart buildings. On top
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of that, second-home tourism [62], a special aspect of tourist destinations, is a socioeco-
nomic phenomenon that develops and grows almost concurrently with tourism [63], which
is nevertheless supported by a variety of complex driving forces for development [64],
including—but not limited to—the potential for real estate profitability [65].

Thus, amid the smart city revolution and the commonly acknowledged added value
offered by cultural (heritage) sites or buildings (e.g., seen as tourist resources) [66,67], real
estate has inevitably become an integral part of the urban smart transformation. Since tech-
nology establishes a digital—now—connection between human behavior and surroundings
(see ‘design theory’ [68] and ‘actor-network theory’ [66]), both the transformation of urban
space into user-centric and existential space, way beyond the Cartesian notion of space
in Euclidian planes (see [69]), and the rising tendency of preserving built heritage (see,
e.g., adaptive reuse [70] under the ‘authenticity’ spectrum [71]), in particular, provide
an intriguing possibility for the Internet of (Cultural) Things and its applications, which
are shifting the real estate nature, perhaps leading to the emergence of ‘smart real estate’.
Indeed, using the contemporary digital means available creates sufficient space to set or
improve interconnections among information technology (e.g., referring to ‘blockchain
technology’ [72]), urban cultural (heritage) sites and structures, city operations, services,
space, and people (either residents or visitors), and enables a response to the global desire
(or better yet necessity) for sustainable development in its broadest sense.

Against this background, the focus of the present work is on attempting to realize
how enhanced technological throughputs and synergies, culture-led urban sustainability
initiatives, and real estate are directly (or indirectly) related in practice, and how can these
dimensions help contemporary metropolises better establish policies for promoting them-
selves as internationally sustainable and resilient tourist destinations. In this perspective,
centered on four specific cities’ successful smart efforts, the current study goes forward
with the development of a matrix illustrating strengths, weaknesses, opportunities, and
threats (namely, the SWOT matrix [73–75]). This will allow the ultimate discovery of how
all players involved and local authorities will need to transform in order to offer better
services to residents and visitors.

3. Methodology

To contribute to an in-depth understanding of the economic and developmental issues
in a tourism-specialized context, a comparative, narrative analysis of representative cases of
smart cities worldwide was developed here. The selection of the relevant cases was based
on three main criteria: (i) cities where tourism is the primary component of the local culture
and economy, (ii) cities that are prevailing in the global scholarly published literature as
success stories or leading examples of destinations embracing smart technology, cultural
backdrop, and catching-the-interest real estate, and (iii) cities where the data required to
address the overarching objectives of the current study were available. Furthermore, the
selection went through the examination of additional criteria, some of which seem essential
to distinguish each city. This interpretative scheme may highlight the originality of the
model that each city has followed and on what ‘smart’ features it is based. Examples include
how the city approaches mobility, and what makes it special compared to other smart cities,
or innovations supporting the objectives that the city has set, with the relative residents’
acceptance. A multiple set of criteria were therefore considered (Table 1)—in accordance
with the theoretical background (see Section 2)—and provided a suitable final selection.

As an initial source, the list of the world’s smartest cities in the 2021 Smart City Index
was used (Appendix A Table A1).

Additionally, the present study moves forward with the development of a matrix
collecting the strengths, weaknesses, opportunities, and threats (SWOT) of the smart city
concept, in order to encapsulate the essential points made in the earlier analysis of the
case studies. This illustrative summary attempts to identify how developers and local
governments will need to change in order to deliver better services to residents and
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visitors. In other words, how to maximize strengths, avoid weaknesses, and capitalize on
opportunities while minimizing dangers.

Table 1. A candidate list of smart city criteria following [76,77].

Smart Economy Smart People Smart Governance Smart Mobility Smart Environment Smart Living

• innovative spirit
• entrepreneurship
• economic image

and trademarks
• productivity
• flexibility of

labor market
• international

embeddedness
• ability to

transform

• level of
qualification

• ability for
lifelong learning

• social and ethnic
plurality

• flexibility
• creativity
• cosmopolitanism

open-mindedness
• participation in

public life

• participation in
decision making

• public and
social services

• transparent
governance

• political strategies
and perspectives

• local accessibility
• international

accessibility
• availability of ICT

infrastructure
• sustainable

innovative and
safe transport
system

• attractiveness of
natural
conditions

• pollution
• environmental

protection
• sustainable

resource
management

• cultural facilities
• health conditions
• individual safety
• housing quality
• education

facilities
• touristic

attractiveness
• social cohesion

Study Cases

Basic information about the four cities investigated for the scope of the current research,
namely, Amsterdam, Barcelona, Seoul, and Stockholm, are provided in an attempt to
become acquainted with their key aspects. Tables 2–5 present data in three time periods,
particularly 2005, 2015, and 2020, which typically reflect the beginning and the progression
of significant acts in the course of each smart city’s development. In total, the Amsterdam
metropolitan region (Figure 1) has developmental potential in terms of size and economy,
as well as a reasonably high quality of life [78].
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Decline (red) vs. growth (green). Authors’ collaboration using www.pudding.cool.

Over the time period under examination, Amsterdam’s total population and popula-
tion density grew and still remain relatively low, while unemployment rose in the first time
point but declined in the second (Table 2).

Table 2. Amsterdam key quantitative features.

Amsterdam 2005 2015 2020

Population of metropolitan area (individuals) 2,156,348 2,275,130 2,406,043
Total Area (km2) 2819.84 2819.84 2819.84

GDP (million USD) 110,110 119,352 122,149.2
Unemployment as % of national size 14.49 14.60 14.50

www.pudding.cool
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Seoul’s profile differs significantly from that of European metropolises. The population
is quite high, and the economy is dynamically upward but with a lower per capita income
(compared to European cities) and a significant unemployment rate (Table 3) [79].

Table 3. Seoul key quantitative features.

Seoul 2005 2015 2020

Population of metropolitan area (individuals) 20,190,367 22,244,241 25,562,729
Total Area (km2) 4673.13 4673.13 4673.13

GDP (million USD) 22,252.20 28,543.58 30,989.72
Unemployment as % of national size 46.36 55.23 57.13

In general, due to the large size and low density (Figure 2), the city faces challenges
in the quality of life as well as the environment [80]. Significant unemployment and
relatively low incomes also reflects a possible orientation of the city to the economy and
entrepreneurship [81].
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vs. growth (green). Authors’ collaboration using www.pudding.cool.

Stockholm’s urban economy is growing dynamically (Table 4) and is based on innova-
tion and entrepreneurship [82,83]. The Stockholm metropolitan area presents an economic
and population potential, with a relatively good quality of life without significant problems
of administrative fragmentation [84].

Table 4. Stockholm key quantitative features.

Stockholm 2005 2015 2020

Population of metropolitan area (individuals) 1,825,377 1,924,078 1,969,310
Total Area (km2) 7106.87 7106.87 7106.87

GDP (million USD) 91,135.32 107,609.7 123,274.12
Unemployment as % of national size 13.27 19.29 20.18

Stockholm has a small (for a metropolitan area) population size, with increasing trends
but a relatively low population density (Figure 3).

www.pudding.cool
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Finally, Barcelona’s economy is booming, with a particularly high gross domestic
product but also a higher unemployment rate (Table 5) [7].

Table 5. Barcelona key quantitative features.

Barcelona 2005 2015 2020

Population of metropolitan area (individuals) 1,481,937 1,598,534 1,621,537
Total Area (km2) 100,234 100,234 100,234

GDP (million USD) 91,135.32 105,503.5 125,477
Unemployment as % of national size 8.9 10.6 11.7

The population and density of Barcelona’s metropolitan wider area are at relatively
low levels (with small upward trends) (Figure 4).
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Figure 4. (Left): Barcelona (navigation) map. (Right): Barcelona population change 1990–2015.
Decline (red) vs. growth (green). Authors’ collaboration using www.pudding.cool.

4. Results

In the following section, the most salient characteristics of the four case studies are
discussed, distinguishing the main peculiarities of each city as summarized in Table 6.

www.pudding.cool
www.pudding.cool


Sustainability 2023, 15, 4313 9 of 26

Table 6. A comparative list of the key smart features of the metropolitan areas studied here.

City Application Fields Results

Amsterdam

• Infrastructures more efficient and
environmentally friendly

• Power stations for electric cars, smart grids for
mobiles, photovoltaics, wind turbines, power
stations for recharging electric cars

• Climate change

Seoul

• Used smart distribution program devices
• Smart Work Center
• Community mapping
• Smart Metering Project
• Seoul Safety Service
• CMS-based Homepage
• Promoting Open Governance 2.0
• Disclosing public data
• Developing public applications and its

current status
• Online reservation system for public services

• Climate change
• Air pollution
• Training of new technologies
• Clarity of institutions
• Easy access to work

Stockholm

• Waste incineration for energy production
• Experimental wireless broadband technology

for the collection and use of vehicle
tracking information

• Reduction of air pollution
• Reduction of traffic congestion
• Assisted living for the elderly

Barcelona

• Free car parking system
• Special waste system, with special waste bins
• Solar panels in large buildings
• Central heating (steam from municipal waste

incineration and seawater cooling, causing less
energy consumption and carbon
dioxide emissions)

• Increasing citizen participation
• Transparency of government

• Find parking
• Facilitate the flow of traffic in the city
• Reduction of fuel consumption and

noise pollution

4.1. Amsterdam

In the Netherlands, a huge effort has been launched for new, more efficient, and
environmentally friendly infrastructure, including power stations for electric cars [85],
smart grids for mobile phones [86], and interesting proposals for photovoltaic and small
wind turbine installations. Today, more than 1000 households have installed an energy-
saving system [87] with the aim of reducing environmental benefits and costs. More than
300 power stations exist across the capital city for recharging electric cars (Figure 5).
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Historic houses of the 17th century are motivated to install photovoltaics in order to
resell the energy produced by small wind turbines in the city network. More than EUR
1.1 billion is expected to be invested in environmentally friendly programs, such as the
initiative to reduce gas emissions, which will have a significant impact on the fight against
climate change. Amsterdam is also working with America, Europe, and Asia to find the
best way to reduce carbon dioxide emissions in cities. Supporting the view that the future
is remote energy management will develop technologies that will allow households to
control the use of their home electricity remotely. Finally, Amsterdam has countless parks
and water parks that are visited daily by hundreds of tourists and locals alike. That is why
the local authorities have decided to create a sustainable and ecological shopping street
with the aim of creating other such boulevards in the future both in Amsterdam and in
other Dutch cities. It is worth noting that the local authorities considered that air quality
does not have the same measurement result everywhere, so they decided to install tree
Wi-Fi which will act as sensors and will be placed in the trees, and when the air quality
improves they will have free internet access [88].

4.2. Barcelona

Barcelona is the first city in the Spanish state to be described as a “smart city” [89].
Barcelona has many programs related to the use of information and communication tech-
nologies. A typical example is the free car parking system of the city, where special sensors
are used in free parking spaces and, in combination with special software applications,
allow the collection of information and the management of payments for these spaces [90].
Through this structure, Barcelona has managed to reduce the time lost in finding parking
and facilitate the flow of traffic in the city while managing to reduce fuel consumption
and noise pollution. In the same context of the development of special applications, the
Barcelona Public Transport system has developed and implemented a new rectangular
bus network (horizontal, vertical, and diagonal lines), making it the fastest and easiest to
use system [91]. The bus system performs sustainable urban mobility, reducing emissions
through the use of hybrid vehicles [92]. The bus fleet is the most environmentally friendly
in all of Europe, featuring smart bus stations that use solar panels, bus waiting times, and
USB ports. It is worth noting that Barcelona has 6000 bicycles, allowing its citizens to travel
in an economically and environmentally sustainable way over short distances without
consuming energy [93]. The biking program in Barcelona allows the issuance of a card
through which the user can pick up a bike from one station, move in any direction they
wish and return it to another station. The card is charged and allows the receipt of the bike
with a simple scan on a special machine [94].

At the same time, the city uses a special waste system, with special waste bins. The bins
are compact dumpsters, which have an underground vacuum network that absorbs debris
underground [95]. This automated waste collection system reduces the noise pollution
caused by refuse trucks and keeps the public space clean while reducing unpleasant odors.
Through radio frequencies and Wi-Fi, the sensors transfer data to a central system, detecting
the level of waste. Sewage workers can then plan the optimal route and times to collect
them. Since 2000, the Barcelona Solar Thermal Ordinance has regulated all large buildings
such as hotels, hospitals, gyms, or swimming pools to produce their own domestic hot
water through solar panels (Figure 6), reducing pollutant emissions [96].

The Districlima heating and cooling system, already in use in 78 buildings and ex-
pected to be expanded, produces green energy equivalent to planting 548,000 trees, or
almost four times the number of trees in Barcelona [97]. Heating uses steam from the incin-
eration of municipal waste and cooling uses seawater, causing less energy consumption and
carbon dioxide emissions. In the context of the application of information technologies in a
smart and, at the same time, effective way to increase the participation of the citizens and
the transparency of the government, the city has adopted several information systems [98].
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Typical examples are the following:

• Bústia Ciutadana: Citizens can make complaints, report city problems, such as broken
street lights, or suggest improvements. The data are sent to a central location and the
employees respond immediately to the user [99].

• IDBCN: This application allows citizens to be digitally located remotely. They can
obtain a residence permit in Barcelona, check their registration details, or even locate
their car [99].

• Open Data BCN: This is public information that is available to everyone. Citizens,
businesses, and other institutions can use information such as election results, popula-
tion, public facilities, or the economy to create new services instead of starting from
scratch. For example, according to a Microsoft case study in Barcelona, they can find
open data about the Barcelona city festival La Mercè, and find out their interests or
places of entertainment. They can then use these data to improve the future events
they plan [100].

4.3. Seoul

Another example of the transformation of cities into a more ‘smart’ configuration
is Seoul [101]. In Seoul, there is a whole new city—the Songdo International Business
District—which was based entirely on the principles of smart cities [102]. Seoul’s de-
velopment into a smart city has three broad phases of development. The first phase or
sub-level of services implements information and communication technologies to improve
sub-functions of cities, e.g., transport, security, environment, and culture [103]. The second
phase, or the vertical level of services, integrates the relevant processes and services from
smart technologies in large areas of a city, allowing the provision of more advanced ser-
vices [101]. In the field of transport, for example, citizens are provided with information on
public transport about their activities in real-time (Figure 7), as well as on road conditions,
road repairs, etc. [104]. The third phase, or the horizontal level of service, is the point of
smart development of cities at which there is no longer a distinction between different
service sectors, with all service departments seamlessly integrated into an efficient smart
urban ecosystem. Smart Seoul follows a balanced approach, focusing on smarter city
management towards a better quality of life for all, residents and visitors.

www.energia.barcelona
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at-a-glance/).

Smart Seoul is not Korea’s first attempt to integrate information and communication
technologies into the city’s development strategies. In 2004, Korea launched the u-City
project, which uses most of the information technologies to enhance the competitiveness
of cities [105]. Subsequently, Smart Seoul 2015 was adopted to overcome the u-Seoul
restrictions that applied information and communication technologies only to the existing
traditional infrastructure of cities. U-Seoul has improved services such as transportation
and security, but has failed to produce substantial improvements in the quality of life for
Seoul citizens. Smart Seoul 2015, on the other hand, was a more human-oriented project.
Seoul aims to implement as many smart technologies as possible, but also to create a more
cooperative relationship between the city and its citizens [43]. The three pillars around
which the project was developed are summarized below.

Information and Communication Technologies Infrastructure: Ensuring next-generation
information and communication technologies infrastructure is critical to the success of
emerging smart city services. Efforts to develop information and communication technolo-
gies infrastructure must anticipate future service requirements.

Integrated city management framework: A clearly defined integrated city management
framework has been defined. The integrated subsystems, meta-systems, and individual
building blocks of a smart city will only work harmoniously with the strictest adherence to
common standards.

Smart users: information and communication technologies are the tools that enable a
smart city, but they are of no use without smart technology users who can interact with
smart services. Increasing access to smart devices and education on their use, at income
and age group level, must remain one of the top priorities of a smart city. A smart city relies
on a complete network of smart devices, with city dwellers creating services. The exclusive
network in Seoul includes high-speed broadband optical cables and wireless networks,
such as Wi-Fi and NFC technology.

The citizens’ views and opinions are seriously considered in this effort, and a key pillar
of Smart Seoul 2025 is to enhance access to smart devices by educating new users about
their operation [106]. In line with this position, Seoul has managed to increase the number
of Koreans using smart devices to 78% of its population. Free Wi-Fi networks are also being
installed in parks and other public areas. High-speed internet has been secured through
a public–private partnership. The same partnerships were formed for the installation
of Wi-Fi in subways, trains, and buses. As part of the above actions, Seoul decided to
carry out some more actions, such as the distribution program of used smart devices to
low-income families. Citizens are encouraged to donate their old devices to people who
cannot afford them. Smart devices have the ability to be handled by older people and

https://english.seoul.go.kr/seouls-50-major-attractions-at-a-glance/
https://english.seoul.go.kr/seouls-50-major-attractions-at-a-glance/
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people with disabilities. In this context, even people with hearing difficulties can call the
services through a video calling system, which is available as a mobile device application.

Seoul has been providing smart information technology training courses since 2009,
offering both city-level and information and communication technologies-funded courses
through private educational institutions. In Seoul, there are many different approaches to
the development of the city. Briefly, the Smart Work Center allows civil servants to work in
specific places that are very close to home [107]. Community mapping that uses information
and communication technologies has created a platform where citizens can express their
concerns about whatever is troubling them. Another program Seoul has implemented is
the Smart Metering Project, which seeks to reduce energy use in the city [108]. The u-Seoul
Safety Service uses state-of-the-art services and closed-circuit television technologies to
inform authorities and members of families about emergencies involving children, people
with disabilities, the elderly, and people with Alzheimer’s disease. There is a smart system
of devices installed in Seoul for this purpose, and when the individual or patient gets away
from a designated safety zone or activates the emergency button, an urgent alert is sent to
the police, other pertinent authorities, and closed-circuit television control centers.

4.4. Stockholm

Stockholm, the capital of Sweden, is an important economic center of the wider region.
With a population of 870,000 and a metropolitan area population of about 2 million, it has
the highest growth and gross domestic product in Scandinavia. With a focus on research
and innovation and with the support of one of the largest information and communication
technologies teams in the world, the city is now a smart city model in finding green
solutions for the functionality of its various areas of activity [109].

Particular emphasis has been given to the quality of life of its inhabitants, since every
smart activity has as its central goal the optimization of their daily life. The city has funded
a large fiber-optic broadband network through Stokab, a city-based company, and sees
itself as a testing ground for new technology. Emissions from transport and energy are
equivalent to 43.6 tons of carbon dioxide per capita per year. This is significantly lower
than other comparable metropolitan areas of the world—and almost half the average for
the rest of the country. The telecommunications industry has had a strong presence in
Stockholm for the last hundred years or more, specifically led by Ericsson, which is part of
the city’s heritage. It is followed by Stokab which is a business of the city itself, and which
has created a huge network of optical fibers. A huge part of Stockholm’s ‘smart agenda’
was to invest in high-quality, affordable e-government services. As mentioned earlier, with
the investment of EUR 70 million since 2007 they have created more than 50 digital services,
which have reduced the cost of managing the city. Another field of smart development in
Stockholm City is Kista Science City, which is a business incubator in which companies,
researchers, and university students work together to help the city grow and prosper. The
Green Information Technologies Initiative is a Stockholm city strategy implemented by
the city administration and Stadshus. This strategy has been adopted by the Municipal
Council and is administered by the Executive Office. The Stockholm city green strategy is a
collective body of measures aimed at reducing the environmental impact with the help of
information technology (Figure 8).

It includes the use of information technology to reduce the environmental impact,
as well as the reduction of energy consumption and the environmental impact of the
information and technology sector as a whole. The city sees the internet of things and
connected devices as an interesting way forward for the city in terms of economic and
physical development. Dealing with people who do not have access to the internet is also a
priority. The city is willing to invest in this dimension and enable the participation of all its
citizens in the digital society.
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4.5. A Summary SWOT Analysis

The aforementioned analysis shows that the widespread application of information
and communication activities contributes substantially to the improvement of the quality
of life of citizens. In particular, in all the cases previously described the main concern of
the ‘smart’ applications was the protection of the environment and the reduction of carbon
dioxide emissions in combination with the reduction of energy consumption. At the same
time, these cities are particularly focused on citizens and help to significantly improve the
quality of life by encouraging alternative ways of generating energy or transportation. A
SWOT analysis matrix illustrates those crucial points (Figure 9).
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5. Discussion

The ‘Smart City’ model is a new method of urban governance and management,
which responds to development challenges and contributes to the sustainable development
and sustainability of cities while improving the quality of life of their inhabitants. The
consolidation of this new model of city planning, which essentially sets the city as a living
laboratory, is a source for the solution to global problems. An important and active role in
its development effort was played by the European Union with the financing of Smart Cities
projects, implemented by pan-European networks of cities, companies, and organizations.
Cities should adopt smart city strategies in their urban and peri-urban planning practices to
address key challenges such as climate change, poverty, unemployment, or social exclusion,
making them more attractive and competitive. However, for the development of this model
of the smart city, the right policies that will lead to successful implementation and will bring
positive results are essential [110,111]. In the following two paragraphs, we summarized
(i) some key aspects in the debate on smart tourism destinations which emerged from the
comparative scrutiny of the four cases studied here (Section 5.1), and (ii) some relevant
policy implications of the transition toward intelligent cities with specific regard to smart
tourism destinations (Section 5.2).

5.1. Key Aspects in the Debate on Smart Tourism Destinations

The results of our contributions outline some relevant aspects characteristic of the
positive and normative debate on smart tourism destinations. First, it is assumed that such
destinations may leverage digital technologies to provide more efficient and personalized
experiences for visitors and tourists [112], while promoting the sustainable development
of the destination as an additional target of policy and planning [113]. This involves the
use of technologies such as big data analytics, the Internet of Things (IoT), and mobile
applications to gather and process information about tourist behavior, preferences, and
patterns. These technologies can be used to enhance the tourist experience by providing
more targeted and personalized recommendations for activities, events, and services [54].
At the same time, they can also be adopted to improve the intrinsic sustainability of the
tourism sector by reducing the environmental impact of tourist activities, such as energy
consumption and waste generation [95,114].

Second, it is important to recognize the role that cultural heritage plays in the devel-
opment of smart tourism destinations [115]. Cultural heritage sites are often key tourist
attractors, providing unique insights into the history and culture of a destination [66].
However, they also present challenges in terms of managing visitor flows, preserving the
sites, and minimizing the impact of tourism on the surrounding environment and local
communities [116]. To address these challenges, smart tourism destinations can leverage
digital technologies to provide more effective management of cultural heritage sites. For
instance, augmented reality and virtual reality technologies can be used to enhance the visi-
tor experience by providing interactive and immersive tours of cultural heritage sites [117].
In addition, digital technologies can be used to provide more effective management of
visitor flows, helping to reduce overcrowding and ensuring that cultural heritage sites are
preserved for future generations.

Third, the ‘urban’ dimension of sustainability is another critical concept that under-
pins smart tourism destinations [3]. Sustainable tourism development aims to balance the
economic, social, and environmental dimensions of tourism to ensure that it benefits both
visitors and local communities [118]. This involves promoting tourism that is environmen-
tally sustainable, socially inclusive, and economically viable. Smart tourism destinations
can contribute to urban sustainability by promoting more sustainable modes of transporta-
tion, reducing energy consumption, and minimizing waste generation, in turn stimulating
public space design and planning oriented toward aesthetics and the valorization of natural
amenities [8,19]. Additionally, smart tourism destinations can leverage digital technologies
to promote sustainable tourism practices, such as responsible travel and ecotourism.
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Fourth, real estate is an important component of smart tourism destinations as it
provides the infrastructure for tourism activities [69]. Real estate can take many forms in
the context of smart tourism destinations, including hospitality accommodation facilities,
attractive public spaces, and cultural heritage sites. The real estate dimension is critical in
the development of smart tourism destinations, as it can significantly impact the visitor
experience and the sustainability of tourism [4]. Understanding the relationship between
cultural heritage, real estate, and smart tourism is definitely important for designing
effective policies and strategies regarding the development of sustainable and resilient
smart tourism destinations.

5.2. Toward Intelligent Cities? Implications for Policy

From the reference to the practical experience of this model, through the examples
analyzed, it appears that, from a design perspective, cities need to develop a strategic
framework in which to formulate the local vision, define their goals, evaluate problems,
and formulate their programs, initiatives, and actions [119]. The local authorities play a
crucial role in the success of the efforts to create smart cities, where the municipal authorities
are responsible for shaping the strategy of a city and building its identity [120–122]. In
addition, the municipal authorities act as financier and coordinator, in order to make
decisions regarding infrastructure and digital applications that will be developed to solve
problems and the implementation of the whole smart city idea [123]. A key precondition
for the implementation of this model is the public–private partnership, which is crucial for
attracting partners, mobilizing funds, launching projects, and developing new programs
and initiatives [124]. Citizen participation is also an essential element for the success
of smart city building projects. The bottom-up approach enhances collaboration and
teamwork, integrating citizens into the design process, while enabling them to participate
in their city’s development plan [125].

An important factor for the development of this model is the utilization and integration
of new information and communication technologies and the development of innovation,
which contributes to the promotion of creativity. The flexible way of planning and program-
ming, as well as the introduction of the digital platform in the urban system, enhances the
processes of knowledge and innovation. In addition, the recording and collection of useful
data, and at the same time its availability to the general public, enhance transparency in
matters of the city, enhance citizen participation, and act as a lever for new opportunities
for innovative entrepreneurship [126]. The lack of a clear definition of the notion of a
smart city means that any city in the future can refer to itself as smart. This results in the
absence of a shared vision, common goals, and a common project roadmap, despite the
fact that each city is a different case study with its own unique qualities and characteristics.
Furthermore, concerns have been raised regarding the social management of private and
public life, whether privacy and personal data are safeguarded, and where all of these data
are gathered, which, therefore, generates new information, and who ultimately controls all
this information [127].

5.3. Smart Cities Philosophy as a Response to Exogenous Shocks

The smart cities model could be a response to tackling the real estate crisis in Europe
and beyond. A change of mentality is needed to encourage citizen participation and
bridge the digital divide between different groups and regions. The creation of wireless
networks will contribute to the integration of citizens in this new digital age. The first stage
is to develop a vision, goals, and an integrated plan for sustainable urban management,
followed by investments in telecommunications infrastructure, technology penetration, and
innovation promotion in numerous industries. European cities, in the current time of crisis,
should participate in European programs and initiatives and use European Union funding
for the development of smart city projects. Furthermore, a new modern culture, a shift in
the school of thought, is required to ensure that enterprises and the private sector are not
perceived negatively but instead that positive collaborations and partnerships between the
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public and private sectors are developed, partnerships that will work mainly for the benefit
of the citizens and, at the same time, of each city itself, following the successful examples
presented and analyzed earlier.

Additional examples can also be found. A typical one is the small town of Trikala,
Greece, a pioneer city with a complete telecommunications network, use of telematics
infrastructure, and a smart transport system. Equally useful and important is the municipal
authority web portal, providing many e-government services (such as submitting appli-
cations, certificates, etc.), offering the opportunity for the active participation of residents
in decision-making action [128–130]. Although various commercial solutions for smart
cities are widely available in the market, there is still limited adoption by the municipal
authorities’ status quo, where the solutions remain in the pilot stages.

5.4. Smart Cities, Technology and Citizens’ Participation to Planning

The smart cities model must be seen by citizens as an opportunity to actively par-
ticipate in city planning, address everyday challenges or persistent problems, and make
collective decisions. An example of this approach is the Play Noord project in Amsterdam,
where the city’s citizens, institutions, and businesses were called upon to jointly challenge
the design development of an area [131]. It is also critical to promote the term ‘smart’
to academic institutions and research centers, which may establish creative projects and
efforts to change cities into smart ones in partnership with local agencies and municipal
authorities. By applying the right policies, European cities may implement this new model
of growth and secure their viability in the face of today’s new difficulties.

The examination of the four cases of the current research via each of the pillars of
the smart city idea now provides a reasonably thorough picture of what each of these
communities has put in place in order to become smart. This was also a method of looking
at the smart city concept from a more human-side angle. For example, in terms of mobility,
the more human-sided perspective will offer the possibility of getting around in an optimal
way, without having to use polluting vehicles. Thus, it is necessary for the public transport
network to put in place competitive solutions in terms of possibilities and travel time with
these polluting vehicles. This requires quality interconnection between the different means
of transport to offer multiple different routes without long interruptions during any trip.
The public transport network must, therefore, be designed in a global way and adapt to
(human) behaviors to satisfy the majority of citizens. This will make it possible to reduce
the modal share of individual vehicles and allow soft transport modes, in addition to the
public transport network, to definitively appropriate urban spaces and make them more
livable. Proposing alternative solutions to individual polluting vehicles is one thing, but
supporting citizens in this transition is also important. This is what Bristol city authorities
are trying to do by facilitating the use of bicycles and by informing the citizens about
the different transport options. City governance is the factor that is therefore critical for
the smartness and sustainability of a city. Indeed, policies cannot be carried out without
a global vision of its long-term future and without real convictions. To do this, the city
must make sure to raise awareness for active citizens’ participation in decision-making,
whether budgetary, administrative, or economic. Citizens must become proactive and
present ideas themselves.

This is also a way for the city’s development policies to be adapted to the expectations
of the inhabitants and for the latter to get involved collaboratively towards a single and
same objective, thus improving performance. To carry out policies that last beyond political
alternations or simple changes of mandate, binding plans seem to be, more than a simple
option, an obligation. Thus, long-term actions in any field can be launched without
incessant questioning. Ambition and efficiency can, indeed, be contradictory. Recognition
and the desire to exist on a global scale can therefore be a trap since it pushes certain cities
to want at all costs to become a recognized Smart City and to put in place initiatives that
are not thought out enough to be sustainable over time. For instance, the culture of each
country seems to have a huge influence on the governance put in place by local authorities.
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6. Conclusions

Smart tourist destinations have received a lot of attention in recent years [132]. Digital
technologies have transformed the smart city paradigm in terms of resilience and sustain-
ability, leveraging cities’ cultural and historical components while presenting unprece-
dented development opportunities in the real estate business. Real estate, in particular, is
seen as a key component of the visitor experience, whether in the form of hospitality accom-
modations, metropolitan landscapes, or cultural heritage locations. Furthermore, the impact
of cultural assets and overall destination appeal on real estate dynamics (land/housing
prices and construction activity) is well documented. Discovering how improved technical
throughputs and synergies, culture-led urban sustainability efforts, and the real estate factor
are directly (or indirectly) related might help cities better define policies for their citizens.
The current study moves forward with the creation of a matrix containing the strengths,
weaknesses, opportunities, and threats (SWOT), concentrating on four successful smart
city initiatives, namely Amsterdam, Barcelona, Seoul, and Stockholm, in order to illustrate
the key points raised from the prior analysis. This encapsulating reflection and assessment
of the preceding analysis also seeks to discover how developers and local governments
will need to evolve in order to provide better services to inhabitants and tourists. In other
words, how to make the most of the strengths, circumvent the weaknesses, and capitalize
on the opportunities by managing the threats.

This paper, as a first theoretical contribution, connects the concepts of smart cities,
tourist destinations, and real estate all under the sustainability spectrum. As a second
theoretical contribution, this work reveals that smart projects alone cannot secure the
transition of existing (European) cities into smart tourism destinations with an appealing
real estate market. In reality, some essential concerns, such as the human aspect, are deeply
connected and exponentially interrelated, while for countries where environmental, social,
political, cultural, economic, and technological sustainability is not given, this argument is
even more important. Therefore, examples are to be used for inspiration for customized
smart projects appropriate for each individual city. This study makes a valuable addition to
practice by highlighting the significance of public awareness. Concerns that should be taken
into account include understanding of the pertinent applications that need to be produced,
awareness of the desires of the local people, awareness of the technical infrastructures
obtainable, and awareness of the cultural characteristics of the community or region, to
mention a few. All in all, the results are useful and promising and reflections provide
insights to tourism destination policymakers, city authorities, and real estate professionals.

This study also contributes to public policy by demonstrating how challenging it is to
be smart without the support and involvement of the local community. To preserve and
promote urban sustainability, real estate should combine smart perspectives (e.g., building
information modeling, internet of things, blockchain). Since tourism growth should encour-
age visitors to stay longer and visit more (cultural) sites, therefore expanding the sector’s
geographic effect, a planned real estate development is definitely essential. According to the
analysis, local governments play a vital role in developing a well-structured and practically
successful plan for integrating sustainable and technologically advanced smart features.

Naturally, a number of potential week points need to be considered. Despite being
insignificant in an argument of sure interest, and built upon a qualitative, exploratory,
and positionally grounded broad-scope literature study, identified downsides can pave
the way for future research. The first limitation involves the list of criteria set for the list
of cities to be shortlisted and analyzed. These criteria are mostly based on the authors’
subjective point of view, and therefore do not support the development of an exhaustive list.
Although that was never the purpose, in order to avoid extra caution when generalizing
the results obtained, future research could invest in setting strong criteria, perhaps by first
using in-depth interviews with experts in the field. Including a set of steadfast criteria
could produce an exhaustive list of cities to be examined, from which further evidence may
arise. Furthermore, the fact that the four cities were not analyzed under structured and
comparable indicators could be considered an additional limitation of the current research.
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Based on these premises, a long-term reflection is, therefore, appropriate to develop a
model of a future city in line with the territory and its users, in order to join each actor
towards the same objective.
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Appendix A

Table A1. Smart City Index 2021 (Source Institute for Management Development [www.imd.org]
with Singapore University for Technology and Design).

Smart City
Rank 2021 City Smart City

Rating 2021 Structure 2021 Technology
2021

Smart City
Rank 2020 Change

1 Singapore AAA AAA AAA 1 y

2 Zurich AA AAA A 3 N +1
3 Oslo AA AAA A 5 N +2
4 Taipei City A A A 8 N +4
5 Lausanne A AAA A NEW y

6 Helsinki A AA A 2 H −4
7 Copenhagen A AA A 6 H −1
8 Geneva A AA A 7 H −1
9 Auckland A A A 4 H −5
10 Bilbao BBB A BBB 24 N +14
11 Vienna BBB A BB 25 N +14
12 New York BBB BB BBB 10 H −2
13 Seoul BBB B A 47 N +34
14 Munich BBB AA BBB 11 H −3
15 Zaragoza BBB A BB 48 N +33
16 Brisbane BBB A BBB 14 H −2
17 Amsterdam BBB A A 9 H −8
18 Sydney BBB BBB A 18 y

19 Melbourne BBB BBB A 20 N +1
20 Dusseldorf BBB A BBB 13 H −7
21 Newcastle BBB A BBB 23 N +2
22 London BBB BBB A 15 H −7
23 The Hague BBB A BBB 28 N +5
24 Leeds BBB BBB A NEW y

25 Stockholm BBB A BBB 16 H −9
26 Manchester BBB BBB BBB 17 H −9
27 Rotterdam BBB BBB BBB 29 N +2
28 Abu Dhabi BB BB BB 42 N +14
29 Dubai BB BB BB 43 N +14
30 Riyadh BB B BB 53 N +23
31 Los Angeles BB BB BBB 26 H −5
32 Bordeaux BB BBB BB NEW y

www.imd.org
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Table A1. Cont.

Smart City
Rank 2021 City Smart City

Rating 2021 Structure 2021 Technology
2021

Smart City
Rank 2020 Change

33 Vancouver BB BBB BB 19 H −14
34 Madrid BB B BBB 45 N +11
35 Washington D.C. BB BBB BB 12 H −23
36 Toronto BB BBB BB 30 H −6
37 Busan BB B BBB 46 N +9
38 Montreal BB BBB BB 21 H −17
39 Lyon BB BB BB 51 N +12
40 Hamburg BB A BBB 22 H −18
41 Hong Kong BB BB A 32 H −9
42 Tel Aviv BB B BB 50 N +8
43 Seattle BB BB BB 37 H −6
44 Lille BB B BB NEW y

45 Denver BB BB B 35 H −10
46 Gothenburg BB BBB BBB 31 H −15
47 Hanover BB A BB 33 H −14
48 Dublin BB BB BBB 34 H −14
49 Glasgow BB BB BBB NEW y

50 Berlin BB BBB BB 38 H −12
51 Birmingham BB BB BBB 40 H −11
52 Brussels BB BB BBB 60 N +8
53 Kiel BB BBB BB NEW y

54 Moscow B B B 56 N +2
55 Ankara B B B 57 N +2
56 Tallinn B B CCC 59 N +3
57 Boston B BBB B 36 H −21
58 Barcelona B B BB 49 H −9
59 Chicago B B BB 41 H −18
60 San Francisco B B B 27 H −33
61 Paris B CCC BB 61 y

62 Phoenix B BB B 39 H −23
63 Zhuhai CCC CCC CCC 62 H −1
64 Nanjing CCC CCC CCC 66 N +2
65 Shenzhen CCC CCC CCC 67 N +2
66 Hangzhou CCC CCC CCC 65 H −1
67 Chongqing CCC CCC CCC 64 H −3
68 Guangzhou CCC CCC CCC 68 y

69 Beijing CCC CC CCC 82 N +13
70 Tianjin CCC CCC CCC 63 H −7
71 Shanghai CCC CC CCC 81 N +10
72 Chengdu CCC CC CCC 69 H −3
73 Medina CCC CCC CCC NEW y

74 Kuala Lumpur CCC CCC CCC 54 H −20
75 Warsaw CCC CCC CCC 55 H −20
76 Bangkok CCC CC B 71 H −5
77 Bologna CCC B CCC 70 H −7
78 Prague CCC B CCC 44 H −34
79 St. Petersburg CCC CCC CCC 73 H −6
80 Krakow CCC CCC CCC 58 H −22
81 Milan CCC CCC CCC 74 H −7
82 Kyiv CCC CC CCC 98 N +16
83 Marseille CCC CCC B 78 H −5
84 Tokyo CCC B CCC 79 H −5
85 Philadelphia CCC CCC B 52 H −33
86 Osaka CCC B CCC 80 H −6
87 Hanoi CC CC CC 84 H −3
88 Ho Chi Minh City CC CC CC 83 H −5
89 Delhi CC CC CC 86 H −3
90 Mumbai CC CC CC 93 N +3
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Table A1. Cont.

Smart City
Rank 2021 City Smart City

Rating 2021 Structure 2021 Technology
2021

Smart City
Rank 2020 Change

91 Jakarta CC CC CC 94 N +3
92 Hyderabad CC CC CC 85 H −7
93 Bengaluru CC CC CC 95 N +2
94 Istanbul CC CC B NEW y

95 Lisbon CC CC CCC 75 H −20
96 Bratislava CC CC CC 76 H −20
97 Budapest CC CC CC 77 H −20
98 Buenos Aires CC C CC 88 H −10
99 Medan C C CC 97 H −2

100 Makassar C CC C 96 H −4
101 Medellin C C C 72 H −29
102 Manila C C C 104 N +2
103 Rabat C C D 105 N +2
104 Cairo C D C 106 N +2
105 Cape Town C C C 103 H −2
106 Bucharest C C CC 87 H −19
107 Sofia C C CC 89 H −18
108 Mexico City C C CC 90 H −18
109 San José C C C NEW y

110 Santiago C C CC 91 H −19
111 Athens C C C 99 H −12
112 Rome C C C 101 H −11
113 Nairobi D D D 108 H −5
114 Abuja D C D 107 H −7
115 Lagos D D D 109 H −6
116 Bogota D D D 92 H −24
117 Sao Paulo D D D 100 H −17
118 Rio de Janeiro D D D 102 H −16
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