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Abstract: This study explores tourists’ preferences and how Smart Cities (SC) can provide for
them, using Tel Aviv-Yafo (TLV) as a case study. The theoretical model that we suggest measures
gaps between the tourists’ perceived importance of the city’s characteristics, such as transportation,
personal safety, recreation, etc., and their satisfaction with them. Then we evaluate the extent to
which an SC can narrow those gaps and thereby enhance tourists’ satisfaction. The evaluation was
performed by aligning each characteristic with a relevant indicator of the SC standard ISO 37122.
Our model identified that SC measures can contribute the most to TLV tourists’ experience in the
following aspects: information, transportation, personal safety, and disabled accessibility. Therefore,
those aspects should be prioritized to improve tourists’ satisfaction and a promote longer stay in the
city. We also recommend that cities will continuously challenge themselves with the most advanced
technologies that will enable every single tourist to fully experience the city for all purposes of visits
and for the different time frames of stay.
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1. Introduction

Smart Cities (SC) use Information and Communication Technologies (ICT) to enhance
the life quality of their citizens. Although SCs affect many aspects of life in the city,
including direct and indirect impacts on tourism, not many research papers have addressed
this issue. The following paper will bridge that gap by providing the critical link between
SCs and tourism and by providing tourism managers and planners with an effective tool
that will enable them to improve tourists’ satisfaction with their urban experience using
SC measures and capabilities. Moreover, our current research provides a methodology
that can guide policy makers to realize which tourism aspects need to be improved and
the effectiveness of SCs in the improvement process. The ICT used by SCs affect many
aspects of life in the city, including direct and indirect impacts on tourism. Today, ICT can
improve tourists’ satisfaction in ways that were not available in the past. For example,
it can provide tourists with relevant and dynamic information that can make their city
experience more rewarding, fascinating, and convenient. Although the concept of the SC
has been studied before, there is a lack of understanding of the linkage between the SC
and tourism. Questions such as from what aspects and to what extent SC abilities can
contribute to attracting more tourists to a city, to extend the time they stay, and the money
they spend. This study is intended to bridge that gap by providing a model that can be
used by SCs employing ICT. Our suggested model first identifies the gaps between the
importance given by tourists to different factors concerning their visit, and their satisfaction
with the services they are provided concerning these factors. Then, the model evaluates the
probabilities that those gaps will be bridged by ICT, and finally, it suggests alternatives to
improve tourists’ experience of a city.

SCs are making intensive use of ICT to foster communication with their residents, as
well as to improve the services offered to them. Here, we evaluated the SC according to ISO
37122 (ISO is the International Organization for Standardization. ISO 37122 is the standard
for sustainable cities and communities—Indicators for smart cities), ISO’s SC standard.
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Many of ISO 37122’s parameters are also relevant to tourists, especially the capability of
supplying various real-time information about transportation, events, facilities, etc. The use
of ICT brings local information closer to the tourists. Often, local residents learn something
about their city from a tourist who found it on the web. The 2014 Best SC award from the
SC Expo World Congress was reasoned as follows: “the city of Tel-Aviv-Yafo (TLV) won
this award, thanks to embracing technology-driven improvements and public engagement
strategies. The award recognized TLV’s firm commitment towards a new and more direct
model of engaging citizens.” (SC Expo world congress report, 2014, p. 42).

TLV is the second largest city in Israel, with about 464,000 residents. However, the city
is considered the most important in Israel, from economic and cultural points of view, and
is the main city of the greater TLV area, the largest metropolitan area in Israel. Over the
past two decades, the city of TLV has undergone significant changes concerning tourism.
According to Mr. Ron Huldai—the mayor of TLV—significant investments were made in
dozens of projects, including the upgrading of tourism sites, culture and sports events, and
heritage sites. These investments position TLV as a touristic city on a par with the leading
cities in the world.

The Tourism Vision Report for 2030 ((https://www.tel-aviv.gov.il/en/Pages/ArticlePage.
aspx?WebID=9336473c-1537-4ab6-8a69-d299b5db8bcc&ListID=b4eda22c-a69a-4bef-9479-05d5
a832ad16&ItemId=122 (accessed on 15 March 2022)) published by the TLV municipality notes
that the city has three main pillars for tourism. The first one includes high-quality beaches. The
second is a vibrant urbanity that offers a wide variety of culture, art, nightlife, restaurants, and
cuisine; safe public spaces; technology and innovations; and, finally, the old city of Yafo –which
combines history, heritage, religion, and multiculturalism. In addition, the city serves as an
international business center and is home to over 1700 start-up companies.

TLV has 10,500 hotel rooms; 92% of the tourists arrive independently, and only 8%
arrive on an organized trip. The city of offers a wide range of attractions and entertainment
sites for tourists, for example, 14 km of beaches that provide extensive services including
restaurants, cafes, and sports facilities. Cultural attractions include museums, theaters,
and an opera house. There are also shopping centers and authentic markets. Additionally,
the TLV municipality operates a tourist site in English (called visit Tel Aviv) that provides
plenty of information about attractions in the city. According to Euromonitor International
(https://www.euromonitor.com/tel-aviv-in-israel/report (accessed on 12 May 2022)), in
2018, about 2.8 million tourists visited TLV (a growth of 8% compared to 2017) and almost
3 million tourists in 2019 (a growth of 7% compared to 2018), which ranks TLV as the
80th most visited city in the world. The results of this research show that SC measures
can contribute the most to TLV tourists’ experience in the following aspects: information,
transportation, personal safety, and disabled accessibility. Therefore, in our view, the
city should invest funds to promote those aspects using ICT in order to improve tourists’
satisfaction and promote a longer stay in the city.

2. Literature Review

The concept of SC has evolved over the last two decades [1]. The research literature
provided varied definitions for SC. Ref. [2] (p. 139) defined it as “a high-tech intensive and
an advanced city that connects people, information and city elements using new technolo-
gies in order to create a sustainable, greener city, competitive and innovative commerce and
a recuperating life quality”. Refs. [3,4] conceptualized SC using six dimensions, namely:
smart economy, smart mobility, smart living, smart environment, smart people, and smart
governance. SCs employ an array of ICT for their political and administrative systems. ICT
is used to gather, disperse, and use the information to control different facilities and to
facilitate communication and cooperation between its citizens. The SC concept, however,
lacks a coherent set of guidelines and criteria for the evaluation of its effectiveness and
efficiency as an urban management system, as well as its contribution to a democratic
urban regime [5].

https://www.tel-aviv.gov.il/en/Pages/ArticlePage.aspx?WebID=9336473c-1537-4ab6-8a69-d299b5db8bcc&ListID=b4eda22c-a69a-4bef-9479-05d5a832ad16&ItemId=122
https://www.tel-aviv.gov.il/en/Pages/ArticlePage.aspx?WebID=9336473c-1537-4ab6-8a69-d299b5db8bcc&ListID=b4eda22c-a69a-4bef-9479-05d5a832ad16&ItemId=122
https://www.tel-aviv.gov.il/en/Pages/ArticlePage.aspx?WebID=9336473c-1537-4ab6-8a69-d299b5db8bcc&ListID=b4eda22c-a69a-4bef-9479-05d5a832ad16&ItemId=122
https://www.euromonitor.com/tel-aviv-in-israel/report
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SC projects are driven in many cases by ICT firms and infrastructure companies [6].
Municipal entrepreneurs together with firms such as IBM, Cisco, General Electric, Siemens,
and Philips, among others, introduce their priorities into urban development considerations [7]
cited in [6]. Their vision is mostly futuristic cities with a high quality of life for residents, as
they perceive it and aspire for, but not necessarily as the residents prefer [8] (p. 3). Ref. [6]
prefers the perspective that sees SCs as “territories with a high capacity for learning and
innovation. . . smart[er] cities must seriously start with people and the human capital side
of the equation, rather than blindly believing that IT itself can automatically transform and
improve cities” [9] (p. 306).

Another classification describes three concepts of a SC. The first one, the technological
approach, focuses on aspects of ICT systems as part of the basic urban infrastructure. The
second, the managerial-economic approach sees the SC as business-friendly, especially so
towards the high technology and the creative sectors. It also strives to connect residents
to the ICT infrastructure since it enables it to provide better services and more revenue
to its firms. The third approach is the governmental-political one, which interprets the
“smartness” as opening avenues for effective communication between the residents and
the municipality, enabling more participatory governance [10].

The concept of good-smart governance evolved into a set of tools that enables the SC
to integrate different mechanisms of urban management in a complex and diverse society,
addressing social, economic, and environmental challenges [11]. The components of that
urban management include mobility, energy management, water and waste management,
air quality, and land use, as well as personal security, employment, and social participation,
all of which can benefit from incorporating ICT intensively [12], as well as employing tools
such as big data and city dashboards in the process of decision making [13].

Ref. [14] introduced 18 indicators and 46 sub-indicators of SCs based on these six
key elements: (1) Environment: Smart buildings, resource management, sustainable ur-
ban planning; (2) Mobility: Efficient transport, multimodal access, technology infrastruc-
ture; (3) Government: Online services, infrastructure, open government; (4) Economy:
Entrepreneurship and innovation, productivity, local and global connection; (5) People:
Inclusion, education, creativity; and (6) Living: Culture and wellbeing, safety, and health.

The International Telecommunication Union—ITU (2015)—defined the SC as follows:
“A smart sustainable city is an innovative city that uses information and communication
technologies (ICTs) and other means to improve quality of life, the efficiency of urban oper-
ation and services, and competitiveness, while ensuring that it meets the needs of present
and future generations with respect to economic, social, environmental as well as cultural
aspects”. The International Organization for Standardization (ISO) developed a family of
standards for smart cities—ISO 37122 (https://www.iso.org/files/live/sites/isoorg/files/
news/magazine/ISO%20Focus%2B%20(2010-2013)/en/2013/ISO%20Focus%2B%2C%20
January%202013.pdf, accessed on 10 April 2022)—which will serve later in this research to
evaluate TLV as a smart city. It may seem conspicuous that ISO 37122 does not specify ICT
as an SC indicator. This is because it is not a category on its own but rather functions as a
facilitator and enabler across all categories [15].

3. Smart Tourism and Smart Destinations

Smart tourism destinations are SCs that make intensive use of ICT to enhance the
tourist’s experience [2], as well as mitigating the effects of over-tourism upon the city [16,17].
Therefore, smart destinations are first and foremost SCs which enable the sustainable
development of tourism while maintaining the residents’ quality of life [18–20]. They
serve tourists in a manner that resembles that which they serve their residents in the way
that they support mobility, allocate resources, and enhance sustainability and quality of
life for residents as well as visitors [21]. In an SC destination, tourists can communicate
and interact better with residents, local businesses, local government, and city attractions.
Consequently, SCs are better equipped to respond promptly, effectively, and at a lower cost
to tourists’ needs, making them more competitive for tourism [2]. ICTs are also changing

https://www.iso.org/files/live/sites/isoorg/files/news/magazine/ISO%20Focus%2B%20(2010-2013)/en/2013/ISO%20Focus%2B%2C%20January%202013.pdf
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https://www.iso.org/files/live/sites/isoorg/files/news/magazine/ISO%20Focus%2B%20(2010-2013)/en/2013/ISO%20Focus%2B%2C%20January%202013.pdf
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the business models of the tourism industry. The Internet of Things (IoT), big data, location-
based services, and augmented reality, are some examples of ICTs that enable new ways
of managing tourist flows, better tourist services, new advertising models, and new joint
ventures [22]. ICT does not only serve as a tool within the traditional tourism industry, but
it also acts as a disruptive agent that brings new players to the arena and changes the roles
of some existing ones [23,24].

Although SC is mostly associated with ICT, it should be remembered that a city is a
physical, spatial entity. Therefore, its spatial design is the basis for its character. It can create
the feeling of a pleasant, comfortable, and safe urban environment. When the city’s spatial
planning creates well-defined functions and clear boundaries, it provides the essential
elements for a pleasant and safe environment [25]. It should be considered that space is
perceived differently by different people, at different times. Tourists might find certain
places threatening, while residents do not, or they may be interested in visiting places
at different times than the resident [26]. ICT can be functional in mediating between the
different perceptions, mostly by providing accessible information that is directed toward
different groups and preferences, combining micro and macro perspectives and approaches
from several disciplines [27].

Ref. [28] found that residents are interested in the city’s attractiveness for tourists,
because it creates employment and accelerates the city’s economic growth. Yet they are
also concerned with the city’s “livability”, which might contradict some aspects of the
attractiveness for visitors. Smart cities are striving to maintain the uneasy balance between
the two, employing ICT, amongst other measures.

Ref. [29] have also concluded that smart tourism destinations include governance,
sustainability, technology, innovation, accessibility, connectivity, and smart sensor networks
and information systems. Therefore, in their view, it can be considered that both the SC
and the smart tourism destination are urban areas that would be constituted in “smart
places” through the intensive use of ICTs, which would have as their main purpose the
increase in the quality of life of people, whether residents or tourists. An example of the
benefits for tourists stemming from SC infrastructure is the MAAS (Mobility as a Service)
system, which enables the use of multiple transportation services, thus making the use of
cars much less attractive, to the benefit of the residents and especially tourists [30].

There are many characteristics that a tourist considers when she has to choose her
tourism destination. Refs. [31–33] specified several important factors that tourists may
consider: events and entertainment, good safety and security, variety of cultural events and
historical attractions, good accessibility and transports, accommodation facilities, the envi-
ronment, the cleanliness of the city, wi-fi access, easy access to communications networks,
good nightlife, shopping facilities, digital applications for tourists, online information about
health and care, and digital information in general. A somewhat surprising consideration
is the size of the city: tourists prefer to visit cities of a similar size as their own [34].

Ref. [35] ranked Smart Tourists Destinations (STD) according to a model comprising of
6 dimensions (SA(6)) and 57 indicators. The dimensions suggested were smart attractions
(7 ind.), smart accessibility (20 ind.), smart amenities (7 ind.), smart ancillary services
(12 ind.), smart activities (5 ind.), and smart packages (6 ind.). The authors intended
to introduce a common framework for ranking STDs, since such an accepted coherent
framework, which could enable comparing cities from that aspect, was missing from the
literature, in their view.

Ref. [36] suggest a typology with five categories for smart tourism: transportation,
accommodation, attraction, gastronomy, and ancillary services. All these factors and
categories can benefit substantially from SC characteristics.

In addition to official municipal and governmental sites or other information sources,
there are voluntary or commercial sources, such as travel blogs or Wikipedia. User-
generated content and user recommendations are perceived as more trustworthy than
commercial or even official sites [37].
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However, the research linking tourism and SC is at an early stage, and the literature
concerning this combination is scarce. Although smart tourism to smart cities destinations
is becoming an important part of the tourism industry, as well as a driving force for
innovation and competitiveness for the cities, it has not been thoroughly researched,
discussed, conceptualized, and analyzed [3]. We will present an overview of the criteria for
SCs, elaborating on the aspects that are relevant to tourists, according to a survey conducted
amongst tourists to Israel. Based on these factors, we will present the gaps between tourists’
expectations and satisfaction. Then we will evaluate the possible ways for smart cities’
systems to minimize these gaps. Thus, the discussion of the contribution of SCs to narrow
the gaps between tourist expectations and satisfaction is also a discussion concerning the
missing link in research between SCs and smart tourism.

4. Data, Methodologies, and Model

This research examines smart tourism destinations as a part of a general concept of
SC. For this purpose, we suggest a model that examines the gaps between the Degree of
Importance (DI) that tourists assign to certain factors of tourism and the actual Degree
of Satisfaction (DS) of tourists from those factors in Tel-Aviv Yafo. Then we estimated
the probability that SC indicators, as presented by ISO 37122:2019, can bridge those gaps
utilizing ISO aspects that are relevant to tourist’s DI and DS. By using ISO 37122 indicators,
we established a clear benchmark to which the DI and DS parameters can relate. This is
necessary to avoid the vagueness that is often attributed to the SC concept.

The result of the model will enable policymakers to better understand which gaps
can be addressed using SC capabilities. Our primary data source is the Israeli Ministry of
Tourism’s periodical survey among tourists in 2019. The sample size is 27,000 tourists, and
it includes questions about tourists’ expectations and satisfaction. According to the sur-
vey (https://www.gov.il/BlobFolder/reports/inbound-tourism-survey-2/he/9259_ENG-
web%20report%202019_v4.pdf (accessed on 20 July 2022)), 39.8% of the tourists arrived solo,
40.6% as part of a couple, and 19.6% as a traveling group of 3 persons and above. Moreover,
25.6% were Jewish, 53.9% Christian, 1.4% Muslim, 2.6% belonged to other religions, and
16.6% had no religious affiliation. A total of 24.8% of the tourists were 55 or older, 33.3%
were between 35 and 54 years of age, 21.3% were between 25 and 34 years of age, and
20.6% of the tourists were 24 years old or younger. In total 18.8% of the tourists arrived for
religious purposes (pilgrimage), 25.2% came for touring and sightseeing, 29.4% for visiting
friends and relatives, 14.2% for leisure and pleasure, and 8.3% for business.

SCs, and indeed any city, have overlapping and interacting concerns, including
tourism. The aspects shown in Figure 1 are only an example of the many different as-
pects that may be influenced by the SC’s measures. For example, big data, artificial
intelligence (AI), or the IoT can be used to improve transportation efficiency, health services,
sustainability, and tourist experience.
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Tel Aviv’s SC is composed of three main groups of activities. The first is the Digi-Tel
initiative, which is a personalized information application for residents, based on their
personal interests. It also gives discounts at the city’s institutions and facilities. The second
is the deployment of smart infrastructure for security, public wireless communications
(Wi-Fi), crisis management, and transportation. The third are the services that create an
ecosystem for startups, private companies, and civil society [38]. The TLV municipality
does not have a “smart city” department. The SC projects are developed and operated
by the Computing and Information Systems (CIS) department, together with the relevant
municipality administration [3]. The CIS department is part of the planning, organization,
and information systems division, which reports directly to the municipality’s CEO. Thus,
for example, online classes, online libraries, and online school registration are developed
together with the education administration, while planning information and building
licenses are accessible online through joint projects with the engineering administration.
The cooperation between the department and the various administrations is facilitated by
the CEO’s office.

Our aim is to estimate the extent to which SC characteristics, as indicated by the ISO
37122:2019 Indicators, can improve the tourist’s experience and extend their length of stay
in a city. The conceptual model presented in Figure 2 identifies the Degree of Importance
(DI) various aspects of the city have for tourists, as opposed to the Degree of Satisfaction
(DS) of those aspects, and finally examines to what extent those gaps can be bridged by
SC measures.
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The model identifies gaps that can be potentially narrowed by the SC capabilities
and prioritize them according to two principles: 1. How big is the gap? 2. The estimated
probability that SC measures can bridge a specific gap (Equation (1)):

Max Pi(DIi − DSi) (1)

where: Pi = the probability that SC measures can bridge a specific gap; DIi = the relative
degree of importance for tourism of aspect i; and DSi = the degree of tourist’s satisfaction
of aspect i.

We hypothesize that ICT will be identified as most beneficial to tourism enhancing
information in different localities including local boards and on the web. The information
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can be static, such as main points of interest, or dynamic, such as restaurant seat availability
or the density of visitors in museums at a specific hour. Information can also serve tourists
in terms of available accommodation and efficient transportation.

5. Findings
5.1. Different Tourism Aspects of Tel-Aviv Yafo SC

There are various reasons why tourists choose to visit a specific city. Table 1 presents
the distribution of visiting purposes of tourists to TLV and the relative degree of importance
of different tourism aspects. TLV was chosen as a case study since it won first prize in the
EXPO 2014 SC convention and other prestigious prizes (Smart City Expo, World Congress,
Report 2014).

Table 1. Visiting purposes of tourists to TLV.

Visiting Goals TLV Percent DI

Touring, Sightseeing Locations of interests, Public Transportation and
Tourist’s Information. 29.0% 5.00

Visit Friends and Relatives 28.5% 4.91

Leisure, Recreation Shops, Restaurants, Accommodation Facilities,
Night Life 16.7% 2.88

Religious Tour, Pilgrimage 12.1% 2.08

Business 9.1% 1.57

Research Study 1.2% 0.21

Medical, Health Treatment Health Services 0.9% 0.16

Convention Congress 0.5% 0.08

Other 2.0% 0.34

Source: The 2019 annual report of the Israeli Ministry of Tourism. DI = The relative Degree of Importance of a
tourism aspect on a scale of 1 to 5.

Table 1 shows that TLV is indeed a significant tourist destination in Israel and therefore
requires the municipal authorities to act accordingly in order to enable tourists to have a
pleasant stay while visiting the city. Tourists mainly come to visit the city for sightseeing
and to visit friends and relatives. Another major visiting goal is shopping, enjoying the
nightlife the city has to offer, and its variety of restaurants. In order to better understand
the degree of satisfaction tourists have from the different aspects of the tourism experience
in TLV, the Truism Ministry of Israel conducted a periodical survey among tourists. The
survey is scaled from 1 to 5, where 1 is “not satisfied at all” and 5 is “very satisfied”. Table 2
summarizes the main results of this tourist’s satisfaction (DS), the degree of importance
(DI), and the probabilities that SC measures can bridge those gaps (P).

Table 2. The DI and DS in different tourism aspects of TLV.

Tourism Aspects DI DS Gap P P*Gap

Locations of interests 5.00 4.10 0.90 0.1 0.09

Transportation and Safety
Disables Accessibility 5.00 3.60 0.40 0.7 0.28

Tourist’s Information and Communication 5.00 3.55 1.45 0.9 1.30

Shops, Restaurants, Night Life 2.88 3.70 −0.82 0.3 −0.25
DI = The degree of importance of tourism aspect. DS = The degree of tourist satisfaction from different tourism
aspects. P = the probability that SC measures can bridge a specific gap.

Table 2 demonstrates that the highest by far P*Gap is 1.30, indicating, as was hypothe-
sized, that TLV should first invest in its SC resources to improve tourists’ information and
communication deficiency. The next factor that the SC capabilities should try to solve is



Sustainability 2022, 14, 10968 8 of 13

transportation and safety. Our analysis also indicates that the city does not need to address
shops, restaurants, and nightlife aspects by SC means. We now discuss SC measures that
enable us to bridge the major two gaps found in our analysis of tourist information needs,
transportation, and safety.

5.2. Information and Communication

Tourists’ information and communication can be supplied in different locations and
forms. ICT is an enabling technology that is a prerequisite for most components of the SC. A
three-tier model for engaging residents via ICT was defined by the TLV municipality: phys-
ical infrastructure; software infrastructures for a wide variety of applications; applications
that address specific tasks. TLV has a large Wi-Fi coverage in the public domain, which is
free for all, which is an important advantage for tourists that enables them not to depend
on expensive cellular data. The municipality allows direct access to its databases, which
enables the public to use the information for community, culture, public health, budgets,
security, and other uses important to residents and tourists alike. Although the municipality
website is not one of the SC’s ISO Indicators, since we identified that addressing the tourists’
information needs is an important factor of tourists’ satisfaction, we examined Tel-Aviv
Yafo official tourists’ website and summarized the results in Table 3.

Table 3. TLV tourists’ official website analysis.

Tourism Aspects Existence

Guided Tours None
Safety The TLV Municipality network of security and emergency services.

Airport Transportation Very basic information on how to reach the city by train, bus, and taxi is provided. The Taxi
price is stated at NIS 134 but is not limited to any price.

Health Services Hospitals and ambulance services information are provided.
Beaches and Sea Information is fully provided about opening hours and facilities.

Night Life Only basic information about 25 out of hundreds of night life experiences. The information
contains the places’ characteristics and websites.

Restaurants
The restaurant information contains only four restaurants out of hundreds of eating
opportunities the city provides. The info is very basic. The restaurants’ characteristics,
opening hours, and website are provided.

Accommodation Facilities There is no accommodation information on the city’s official website. Information can be
fully found on websites such as hotels.com, Booking.com, Expedia.com

Public Transportation Very basic information about the city’s transportation pass is provided

Tourist Information Information about the four tourist information centers is provided, including telephone
numbers and locations.

Shops Basic information about seven malls is provided along with twelve open markets.
Multilinguistic Information Only English
Car Rental No information provided
Public toilets No information provided
Disables accessibility The city portal direct tourists to Israel acceptability website
Taxis No in city Taxi information is provided.

In addition to the municipality’s website, there is a plethora of information produced
by businesses and NGOs (NGO = Non-Governmental Organization). For example, there
are virtual tours, such as one day in Tel Aviv: 360◦ Virtual Tour (Sygic Travel, https://
www.youtube.com/watch?v=bPDUHkS94Bg (accessed on 7 March 2022)), and information
organized by themes, such as in Tourist Israel (https://www.touristisrael.com/ (accessed
on 16 August 2021)). Commercial services, such as TripAdvisor (https://www.tripadvisor.
com/Tourism-g293984-Tel_Aviv_Tel_Aviv_District-Vacations.html (accessed on 15 January
2022)), are an important source of information, especially when they are well-edited and
have a user-ranking system. In the case of Google Maps, there is also the possibility of
going on virtual tours and reading reviews before arriving at the destination. Other online
services enable the tourist to verify the availability of restaurants, museums, and other
attractions, as well as ordering tickets and paying for them: for example, the Tel Aviv
Museum of Art (https://www.tamuseum.org.il/en/ (accessed on 28 February 2022)). This

https://www.youtube.com/watch?v=bPDUHkS94Bg
https://www.youtube.com/watch?v=bPDUHkS94Bg
https://www.touristisrael.com/
https://www.tripadvisor.com/Tourism-g293984-Tel_Aviv_Tel_Aviv_District-Vacations.html
https://www.tripadvisor.com/Tourism-g293984-Tel_Aviv_Tel_Aviv_District-Vacations.html
https://www.tamuseum.org.il/en/


Sustainability 2022, 14, 10968 9 of 13

example also illustrates the kind of Public–Private Partnership (PPP) that is typical to the
operation of a SC. While the museum is a public institute, affiliated with the municipality,
it is supported by philanthropic foundations, and the tickets are sold by a business venture
called SmartTicket. Other possibilities include self-guided tours: for example, GPSMYCITY
(https://www.gpsmycity.com/ (accessed on 14 March 2022)), VoiceMap (https://voicemap.
me/tour/tel-aviv (accessed on 17 March 2022)). Here, too, the municipality supplies the
connectivity and the geographical data, while the application is created by the business.
There are also live face-to-face information centers, operated by the municipality, offering
information about tours, attractions, and events (https://www.tel-aviv.gov.il/Visitors/
VisitorInfo/Pages/info.aspx (Hebrew) (accessed on 22 June 2022)), as well as brochures,
printed or online (https://cybertechisrael.com/brochure/index.html (accessed on 14 April
2022)). COVID-19 has made tourists’ information needs more crucial and complex than
usual since more accurate information was needed to plan successful sight visits. For
example, the number of visitors in museums and theatres was limited, and visitors were
asked to wear masks or wait in lines for a long time for their excursion. ICT can relieve
some of the tourists’ concerns by providing accurate real-time information about the safety
needs and requirements in various tourist attractions.

5.3. Transportation and Safety and Disables Accesability

Transportation within the city and from the city is crucial for a comfortable urban tourist
experience. Transportation information can be supplied by various means such as dedicated
web portals and dynamic boards scattered throughout the city. Smart transportation is intended
mainly to reduce car usage and encourage the use of bicycles and public transportation. For that
purpose, in TLV, 161 km of bicycle lanes were paved until 2021, and 250 km are planned for 2025.
Their location is published on the internet (https://tel-aviv.kaplanopensource.co.il/bicycle/
(accessed on 17 May 2022)). Tel-O-fun is a municipal rent-a-bike venture with 1700 bicycles
and 175 renting stations (https://www.tel-o-fun.co.il/#fsm-map-section (accessed on 21 June
2022)). The public transportation includes, in addition to regular buses, on-demand bus service
(https://www.bubbledan.co.il/ (accessed on 21 June 2022)), and a light rail transit (LRT) system
is being built and is planned to be operational in 2022. These measures enable tourists to have
better access to recreation sites, entertainment centers, attractions, and business facilities without
wasting valuable time in traffic jams, as well as experiencing the city in a more direct way.

Personal safety can be supplied by security cameras and easy access to an alarm
system. Accessibility for people with disabilities can be served by indicating places and
attractions that include accessibility and also by highlighting the directions to such access.
TLV Municipality established a security and emergency command and control center. It in-
stalled hundreds of cameras in public spaces, public gardens, educational institutions, and
municipal facilities around the city. AI is used to automatically identify irregular incidents.
Incidents are managed by a Microsoft CRM (Customer Relationship Management) system.
It also uses the municipal databases and the iView GIS system to map the resources in case of
an emergency. The data include the location of emergency facilities and are conveniently lo-
cated via iView (https://gisn.tel-aviv.gov.il/iview2js4/index.aspx?zoom=14000&extent=38
34007,3755970,3923298,3790292&layers=592&back=0&year=2021&opacity=0.9&filters (ac-
cessed on 17 July 2022)) (a GIS system). Therefore, tourists and residents alike know that
the public sphere is monitored at all times and that security and emergency forces are
within reach.

6. Tourism and SC’s ISO Indicators

In order to evaluate the extent to which an SC can enhance tourists’ satisfaction, we
aligned each indicator of the ISO 37122 SC standard with the importance that tourists
attribute to that indicator and their satisfaction with its fulfillment in the case of TLV. Then
we evaluated the probability that the SC’s capabilities can contribute to narrowing the
gap between the two. The results are described in Table 4. The first column shows the
ISO 37122 SC indicators (ISO 37122 is explained earlier); the second column presents the

https://www.gpsmycity.com/
https://voicemap.me/tour/tel-aviv
https://voicemap.me/tour/tel-aviv
https://www.tel-aviv.gov.il/Visitors/VisitorInfo/Pages/info.aspx
https://www.tel-aviv.gov.il/Visitors/VisitorInfo/Pages/info.aspx
https://cybertechisrael.com/brochure/index.html
https://tel-aviv.kaplanopensource.co.il/bicycle/
https://www.tel-o-fun.co.il/#fsm-map-section
https://www.bubbledan.co.il/
https://gisn.tel-aviv.gov.il/iview2js4/index.aspx?zoom=14000&extent=3834007,3755970,3923298,3790292&layers=592&back=0&year=2021&opacity=0.9&filters
https://gisn.tel-aviv.gov.il/iview2js4/index.aspx?zoom=14000&extent=3834007,3755970,3923298,3790292&layers=592&back=0&year=2021&opacity=0.9&filters
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related parameters of importance to tourists and TLV’s scores and our estimate that SC
characteristics can contribute to increasing tourists’ satisfaction.

Table 4. SC indicators and their relevance to tourism.

ISO 37122:2019 Indicators
(Partial List)

Relevance
to
TourismGroups Core Indicator

Economy

Survival rate of new businesses per 100,000 population.
Percentage of the labor force employed in occupations in the
information and communications technology (ICT) sector
Percentage of the labor force employed in occupations in the
education and research and development sectors

Shops, Restaurants Nightlife in TLV:
DI = 2.88
DS = 3.70
An educated and well-paid labor force sustains
high-quality services that can also cater to tourists.

Environment and climate change

Percentage of buildings built or refurbished within the last 5 years
in conformity with green building principles.
Number of real-time remote air quality monitoring stations per
square kilometer (km2)
Percentage of public buildings equipped for monitoring indoor
air quality.

Environment quality in TLV:
DI = N/A
DS = N/A
Tourists might avoid places with poor
environmental parameters that pose a threat to
their health.

Sports and culture
Number of online bookings for cultural facilities per
100,000 population.
Percentage of the city’s cultural records that have been digitized.

Tourists are interested in online booking because
they have less time to spend in the city. They can
also book from afar.
The same is true about exploring cultural assets
before arriving at the destination.

Health

Percentage of the city’s population with an online unified health
file accessible to healthcare providers.
Annual number of medical appointments conducted remotely per
100,000 population.
Percentage of the city population with access to real-time public
alert systems for air and water quality advisories

Safety in TLV:
DI = 5.00
DS = 3.60
The quality of health services may influence tourists’
choice of destination.

Recreation Percentage of public recreation services that can be booked online.

Locations of Interests in TLV:
DI = 5:00
DS = 4.10
Indoor and outdoor recreation amenities can be a
consideration for tourists.

Safety Percentage of the city area covered by digital surveillance cameras.

Safety in TLV:
DI = 5.00
DS = 3.60
Crime rates can be a consideration for tourists.

Tele-communication

Percentage of the city population with access to sufficiently
fast broadband.
Percentage of the city area covered by municipally provided
Internet connectivity
Percentage of public parking spaces equipped with
e-payment systems

Tourists are especially concerned with staying
connected to the internet for navigation, information,
and online payments to avoid carrying cash.

Transportation

Percentage of city streets and thoroughfares covered by real-time
online traffic alerts and information.
Number of users of sharing economy transportation per
100,000 population.
Percentage of vehicles registered in the city that are
low-emission vehicles.
Number of bicycles available through municipally provided
bicycle-sharing services per 100,000 population.
Percentage of the city’s public transport services covered by a
unified payment system.
Percentage of public parking spaces equipped with real-time
availability systems.
Percentage of traffic lights that are intelligent/smart
Percentage of public transport routes with municipally provided
and/or managed Internet connectivity for commuters

Transportation in TLV:
DI = 5.00
DS = 3.60
Transportation is of paramount importance to
tourists. Including air connectivity, public
transportation, bicycle paths, and rentals.

Water Percentage of drinking water tracked by real-time, water quality
monitoring station.

Environmental safety in TLV:
DI = 5.00
DS = 3.60
Tourists might avoid places with polluted water.

7. Discussion

Tel Aviv-Yafo won the 2014 international Smart City Expo competition and has been
often recognized for its SC characteristics. The TLV municipality also developed a strategic
plan for sustainability. It presents a holistic approach, which combines different aspects
of sustainability, such as energy, waste, transportation, building, education, community,
etc. It has been developed based on the “One Planet Living” principles [39]. Our findings
show that tourists often prefer destinations that have good air and water quality, offer



Sustainability 2022, 14, 10968 11 of 13

high walkability, and other environmental amenities. This is directly evident by their
concern with these indicators, as well as their interests in the result of the environmental
amenities, such as ethical health tourism, one aspect of which is the preference for smart
destinations [40].

We analyzed and modeled the potential benefits to tourism in SCs. We established that
a SC’s contribution to the local population as well as to tourists is a holistic one that touches
many different aspects of life in the city. The theoretical model we suggest measures gaps
between tourists’ perceived degree of importance of different city experiences and their
current satisfaction level. Moreover, an evaluation of the extent to which an SC can enhance
tourists’ satisfaction was performed by aligning each indicator of ISO 37122 (smart city
indicators) with the importance that tourists attribute to that indicator and their satisfaction
with its fulfillment in the case of TLV. We concluded that SC could contribute the most by a
significant improvement of real-time access to tourist information. We found that the city’s
official tourist website has diverse information that is relevant for tourists; however, other
online services can also be useful for tourists, enabling them to verify the availability of
restaurants, museums, and other attractions, as well as ordering tickets and paying for them.
An important aspect of more accessible information is the subjective perception of security
by the visitors. Both because they have a better sense of the city and because they know they
are being taken care of through ICT devices such as cameras and location-based services.

The variety of information sources is not limited to the municipality. It can also be
sourced from Public–Private Partnership (PPP) ventures that are typical to the modus
operandi of the SC.

City tourism in the global world is very competitive. Therefore, an SC can significantly
contribute to improving the competitive position of a city compared to its rivals. Moreover,
we recommend that a city will continuously challenge itself with the most advanced
technologies that will enable every single tourist to fully experience the city for all visit
purposes and for different time frames of stay.

8. The Research Limitations and Further Research

The main limitation of the current research is that the model has been tested in one
city in Israel. In order to generalize the model conclusions, it should be tested in other
cities in Israel and around the world. Moreover, the SC’s contribution to tourism should
be tested over time by measuring the tourists’ real usage of ICT to enhance their tourism
enjoyment and as a result their length of stay in the city. Future research may adopt this
research model and examine it in other SC around the world.
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