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Area-based 
ecosystems, 
defined by districts &  
neighbourhoods

1. City centre
2. Marketplace
3. Housing
4. Public space / 

recreation
5. Natural ecosystems
6. Hub (port / rail / bus)

Vertical ecosystems, 
defined 
by activities 

7. Manufacturing
8. Food production
9. Education

10. Tourism, hospitality, etc.

11. Culture and branding

12. Public services & safety

13. Government 

Network-based 
ecosystems, 
defined 
by utility and 
other networks

14. Transportation 
15. Energy
16. Water
17. Waste 
18. Telecom, broadband
19. Recycling
20. Environment, emissions

Abercrombie: The city as sum of ecosystems Giffinger et al. (2007): 6 activity based Frost & Sullivan: 8, most network based

At least 20 ecosystems can be defined in any city:

Introduction: Cities and smart cities are structured by ecosystems



• A survey in 20 cities from around the world shows 
clearly that smart city strategies are organised by 
ecosystems

• The Table shows the city ecosystems in which 
smart city projects are implemented: 86 
ecosystems in 17 cities. On average 4 per city.

• 16 different ecosystems are identified, classified 
per (a) areas, (b) activities, and (c) networks.

• Three types of ecosystems have quite different 
locational behaviour: area-based ecosystems 
cluster spatially to form city districts, activity-based 
ecosystems spread throughout the city, and 
network-based ecosystems locate along the axis 
and transport networks. 

• Most frequently projects fall into ecosystems 
related to networks (broadband, mobility, energy, 
etc.) (51.16%); then follow ecosystems related to 
activities (economy, health, safety, etc.) (45.35%); 
and a few only cities work with area-based 
ecosystems, such as district renewal, port and 
university campus renovation (3.49%).

Smart city development by ecosystems: a survey



• At URENIO we classified smart 
city solutions / applications per 
city ecosystem

• ICOS is a repository of software. 
190 applications in 5 fields / 20 
subfields
• Innovation economy
• Living / quality of life in cities
• City infrastructure
• City governance
• Generic 

• Open repository, anyone can 
submit an application

• Available at 
https://icos.urenio.org/

Smart city applications & e-services are also organized by ecosystems

https://icos.urenio.org/


Tourism and smart tourism in cities composed of many ecosystems



Tourism is a vertical ecosystem. Can be optimized by smart city systems

• In most cities, especially those with 
strong cultural heritage, tourism is a 
vertical ecosystem in the economic 
sectors of the city (agri, manuf., services)

• Tourism includes activities of trade, 
transport, accommodation, gastronomy, 
entertainment and others  that offer 
services to visitors. These fall under many 
NACE classes:

45. Wholesale and retail and repair
47. Retail trade

49. Land transport
50. Water transport
51. Air transport

55. Accommodation
56. Food and beverage services
68. Real estate activities

77. Rental and leasing activities
79. Travel agency and tour operator services

90. Creative, arts, entertainment 
91. Museums and other cultural activities
93. Sport and amusement and recreation

Source: Lee, P., Hunter, W. C., & Chung, N. (2020). Smart tourism city: 
Developments and transformations. Sustainability, 12(10), 3958.

Data & e-services



• A few cities only have a declared smart 

city strategy targeting on tourism. 

• It is most common to cities to recognize 

tourism and hospitality as important 

sectors of economic activity but fail to 

design and implement smart city 

projects and services targeting this 

sector. 

• This is the case of Dehradun [Dera Doon] 

the capital and the largest city of the 

Indian state of Uttarakhand, and Tunis, 

the capital and largest city of Tunisia. 

In cases of smart city strategy targeting on tourism, 
projects appear under many different domains:

• Changsha for instance, a 10 million city, the 
capital and the largest city of Hunan Province in 
central China, tourism is a clear domain of the 
smart city strategy.  

• Related smart city projects are about (1) travel, 
online services facilitating travel in airport, 
stations, underground railway, information and 
selling tickets, (2) electronic payments, and (3) 
hotels and tourism venues online reservation, 
tickets, payments.

• Torino, smart city projects related to tourism are 
placed under the domain of health and well-
being, and tourism figures in the weak domains 
of the smart city strategy

Smart tourism strategy and projects 



Smart tourism: Technology themes 2015-2020 (almost everything of the SC domain)



Most usual digital applications and e-services

City branding

E-services to visitors

Source: ITU-T FG-SCC (2015) Setting the 
framework for an ICT architecture

• Usual digital applications and e-
services that support activities of 
tourism are those of information 
sharing, points of interest, hotel 
reservation, tourism venues, e-
payments, the city as a platform for 
various e-services

• They rely on an array of 
conventional smart city 
technologies, including (1) sensing, 
(2) network, (3) data and 
computing, (4) application 
programming, and (5) analytics Augmented 

reality 



A series of e-services are offered by big global platforms

• Hotels and accommodation
• Restaurants
• Car rental

• Experience activities
• Things to do 



Beyond the state-of-the-art: Custom strategy, Service-Dominant logic

Mapping

• Context: social and environmental

• Composition of the ecosystem: service 

providers, services offered, skills, 

technology capabilities

• Demand. Number of visitors. Socio-

economics of visitors

Innovations at the demand side: City 
branding, attraction of visitors, access to 
global markets.

Innovations at the supply side supporting 
new investments: e-services, start-ups, 
capacity building, digital skills, business 
intelligence, crowdsourcing

City’s digital spaces and 
smart environments 
Broadband, sensors, cloud, data, 

software applications
e-services

Business ecosystem

Routines within subsystems 
Nets, externalities, advantages
Complexity, unpredictability 
Needs, problems, challenges
KPIs 

Innovation circuit 1

-Subsystem of production

-Subsystem of consumption

-Infra & connections

-Governance

Cyber-physical system of 
innovation

Innovation circuit 3

Innovation system
Investments new products / services

New spaces and infrastructures
Innovation supply chains

Institutions for innovation
Policy, strategy, planning
Innovation performance record

New products / services / infra 

People

Innovation circuit 2
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Tourism-led cities with tourism as unique or dominant ecosystem



Tourism-led cities: higher user experience by complementary ecosystems

• There are cities that 
depend totally on 
tourism

• It is usual in south 
Europe and the 
Mediterranean islands. 
During the season 
period, the majority 
population of these 
cities is visitors 

• Higher user experience 
can be achieved from 
complementary to 
tourism ecosystems

• Smart city solutions can 
lead to a radical 
transformation of three 
urban ecosystems that 
in turn affect tourism

Source: Gretzel, U., & Scarpino-Johns, M. (2018). Destination resilience and smart 
tourism destinations. Tourism Review International, 22(3-4), 263-276.

Smart tourism layers



I. MaaS (Mobility-as-a-Service): a perfect choice for tourism-led cities

MaaS

Mobility as a Service (MaaS) integrates various 
forms of transport services into a single mobility 
service accessible on demand. A MaaS operator 
offers a menu of transport options, public 
transport, ride-, car- or bike-sharing, taxi or car 
rental/lease, or a combination thereof. For the 
user, MaaS offers added value by using a single 
application to provide access to mobility with a 
single payment channel. (MaaS alliance)

Why MaaS in tourism-led cities?
• Visitors do not dispose own vehicles
• Areas of heritage limit private car access
• An urban space of higher quality, without cars,  

noise and pollution

Source: Butler, L., Yigitcanlar, T., Paz, A. (2020). How Can Smart 
Mobility Innovations Alleviate Transportation Disadvantage? 
Assembling a Conceptual Framework through a Systematic Review. 
Appl. Sci. 10, 6306



Source: Smart City Expo https://twitter.com/SmartCityexpo/status/1438444049195802625

Cities under MaaS: a total transformation

https://twitter.com/SmartCityexpo/status/1438444049195802625


Source: https://www.trustradius.com/mobility-as-a-service

MaaS platforms



II. Zero energy districts: tourism-led cities work as housing districts

Source: Carlisle, N., Van Geet, O., & Pless, S. (2009). Definition of a'Zero Net Energy'Community (No. NREL/TP-7A2-46065). 
National Renewable Energy Lab.(NREL), Golden, CO (United States).

NZEDs refer to any group of 
buildings (e.g., city district, 
community, village, cluster 
of buildings, or campus), 
with a stated goal of 
achieving zero or positive 
energy, that produces at 
least the same amount of 
energy as it demands, and 
whose reduced energy 
demand is met by RE 
generated, preferably, on-
site or nearby. 

Why NZED in tourism –led cities?
• It is feasible 
• Can be based on locally 

produced renewable energy
• Cleaner environment



Net zero energy districts: tourism-led cities are close to housing districts

The district: Key features
• District surface
• Land use: housing
• Population
• Number of households
• Buildings floor surface
• Buildings roof surface
• Public plaza surface
• Road length
• Road area surface
• Green areas surface
• Unbuilt area surface 
• Smart grid connecting building blocks

MODEL of NZED: Minimize RES import for Net Zero CO2 

Energy usage sub-model

Σ CO2 Ε1-Ε6

Energy saving 
sub-model

Mobility saving 
sub-model

Energy conversion 
sub-model

Local RES 
sub-model

CO2 offset 
sub-model

CO2 [1 +2] CO2 [3+4+5] CO2 [6+7] CO2 [8+9] CO2 [10+11]

Energy usage and CO2 
emissions: Baseline 

E1: Housing electricity

E2: Housing heat-natural gas

E3: Housing heat-diesel

E4: Mobility by private cars-Diesel 

E5: Mobility, street lighting, Electric.

E6: Other energy (tbd)

Net Zero Energy District: Components
1. Home-Energy saving-smart home

2. Home-Energy saving-refurbishment

3. Mobility-Energy saving -Maas

4. Mobility-Energy saving-Smart city lights

5. Mobility-Electric car ownership

6. Energy conversion-Heat natural gas to electricity 
(heat pumps)

7. Energy conversion-Heat diesel to electricity (heat 
pumps)

8. Local RES-Photovoltaic deployment space

9. Other local RES

10. CO2 offset: Tree planting

11. CO2 offset: CO2 capture technologies



Smart location?

• Encourage redevelopment of existing 
cities, suburbs, and towns, limiting 
the expansion of the development 
footprint 

• Infill project site based on minimum 
75% of perimeter adjacent to 
previously developed parcels

• Adjacent sites with connectivity

Compact development???

High density development
• Residential, 12 or more dwelling 

units per acre or 7 DpA for 
components outside walk distances

• Nonresidential, 0.80 floor-area ratio 
(FAR), or 0.50 FAR or greater for 
components outside the walk 
distances

Brownfield development???

• Encourage the reuse of land by 
developing sites that are complicated 
by environmental contamination, 
thereby reducing pressure on 
undeveloped land.

Net zero energy districts make the compact city model obsolete



III. Platform-based business development



AI & Data Analytics

T1. Clustering 

T2. Classification

T3. Prediction / forecasting

T4. Natural language processing/ 

Chatbots
T5. Facial recognition / Image 

recognition
T6. Analytics

T7. Data visualisation

T8. Detect or match data against 

patterns

2-sided platforms in every sector: an array of technologies & analytics



Conclusion: higher user experience by related ecosystems



Smart city technologies for tourism ecosystems

Cities in which tourism is just another 
vertical market

• Smart tourism solutions take the form of 
e-services and data analytics offered by 
public and (mainly) private organisations.

• The design of applications, platforms and 
e-services prevail over the technologies 
used. Even most advanced technologies 
do not guarantee successful e-services. 

• Besides the significance of tourism for 
economic growth, digital applications 
and e-services fall behind, and the gap is 
covered by big global platforms.

• Going beyond the state of the art in 
smart tourism asks for localized strategies 
and e-services design under a S-D logic. 

In cities totally depending on tourism 
Smart city systems can offer a more 
comprehensive user experience based on 
complementary to tourism  ecosystems.

Opportunity for a radical transformation of the 
entire urban system based on smart districts:

• MaaS and places without cars

• Net-zero energy districts and clean 
environment

• Platform-based economies, and active 
engagement of the population in all sectors of 
the local economy

• Smart thematic parks and entertainment and 
others

In the near future, highest user 
experience, which is the main goal of 
tourist cities, can be achieved by the 
digital transformation of 
complementary to tourism ecosystems.



Thank you!
Glad to discuss any questions 


