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There is plenty of evidence that the smart city is becoming the dominant urban
development and planning paradigm and drives the transformation of cities and
communities in the 21st century.

QuestionHow are cities evolve under this paradigm?

To address this question:

Introduction We outline key aspects of the smart city paradigm
1. We examin@rojects for smart citie from around the world
2. We go deeper into tharchitectureof complexsmartcity projects

3. Even deeper into theéeterminants of effectiveness smart city projects

ConclusionTransformation of cities under the smart city paradigm






Three major concepts in the smart city paradigm

City, smart city, intelligent city

City. an agglomeration of
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Alntelligent city: A subclass of the (__
smart city. Some smart cities
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sustain intelligent behaviours




The smart city: Three decades of research
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Three Decades of Research on Smart Cities: Mapping
Knowledge Structure and Trends
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Smart city: agglomeration of ecosystems under transformati
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20 ecosystems (domains, subsystems) under transformation in the smart city

City centre
Marketplace

rwONPE

Areabased Housing
ecosystems Public space /
defined by districts & recreation
neighbourhoods 5. Natural ecosystems

o

Hub (port / rail / bus)

Verticalecosystems,
defined
by activities

7.
8.
9.

10.
11.
12.
13.

Manufacturing
Food production
Education

Tourism, hospitality, etc.
Culture and branding
Public services & safety
Government

proposition

Network-based
ecosystems
defined

by utility and
other networks

14.
15.
16.
17.
18.
19.
20.

Transportation

Energy

Water

Waste
Telecomproadband
Recycling

Environment, emissions



Smart ecosystems

Anecosystems acommunity of
organisms in conjunction with
their environment working and
Interacting as a system.

A smart ecosystems a
community of organisms in
which physical and institutional
linkages are coupled by digital
Interactionsbased on digital
platforms, digital commons,
networking technologies, (loT,
Blockchain, Web 2.0), virtual
communities, smart
environments

Business ecosystemwhich
centers on a firm, its supply
chain and environment (also,
entrepreneurial ecosystems,
transaction ecosystens

Innovation ecosystemdocused
on innovation chains or new
product development and the
constellation of organisations
that shape them (also,
technology ecosystems,
knowledge ecosystems)

Platform ecosystemsin which
producers and customers
collaborate, exchange and crea
value over a common platform

A simplified understanding of
network effectsis that they occur
when a product or service becomes
more valuable as usage increases

Different Network Effects

A Physical nodes

A Common protocol

A Personal utility networks

A Market network

A Marketplace, 2sided

A Platform, 2sided

A Asymptotic marketplace (flat
curve)

A Data network effect

A Technology performance net eff.

A Social network effect (language,
trust, bandwagon)

https://www.nfx.com/post/network-effectsmanual/



Following these introductory clarifications on the smart city paradigm,
we return to the question

How cities evolve under the smart city paradigm?

We will refer to three papers of 2021 written in collaboration with my
colleagues at URENIO Research



1. Smart city projects from around the world

Komninos,N., Tsampoulatidis)., Kakderi,C, Nikolopoulos,S, and Kompatsiarisl.
(2022. Projectdfor intelligentand smartcities technologyandinnovationtransforming
city ecosystemsin: SrikantaPatnaik,SiddharthaSen,and MagdiS Mahmoud,Smart

VillageTechnologyConceptand DevelopmentsSpringer



A survey on SC projects from around the world

Emergence >mart City Emergence

Cases From Around the World

1st Edition

SR Cascs From Around the World

Write a review
Editor: Leonidas Anthopoulos

eBook ISBN: 9780128165843
Paperback ISBN: 9780128161692

Elsevier, Smart City Series
Editors: Tan Yigitcanlar, Nicos Komninos, Mark Deakin

ABased on case studies presented in
UKS 0221 af YI NI
edited by L. Anthopoulos

A20 case studies from Europe, US,
south America, Asia, Africa. 17 case¢

iIncluded in the survey, having a goo
description of smart city projects

AFour main conclusions



The ecosystem Is the main framework of smart city projects

SC projects per sector of activity or city ecosystem

Type of ecosystem

City ecosystems

Frequency in sample cities

No of cities

%

Area-based ecosystems 1. District renewal-Multi-use districts 1 5.88
(3.49% of all ecosystems) 2. Hub district (port / rail / airport) 1 5.88
3. City centre - -
4. Technology district - -
5. University campus 1 5.88
6. Housing - -
7. Public space / natural ecosystem - -
Activity-based ecosystems 8. Governance 11 64.70
(45,35% of all ecosystems) 9. Health 6 35.29
10. Startups, innovation, skills 5 29.41
11. Safety 5 29.41
12. Living, quality of life 5 29.41
13. Education 4 23.53
14. Tourism, hospitality, shopping 3 17.65
15. Manufacturing - -
16. Culture, recreation - -
Network-based ecosystems 17. Telecom, broadband 17 100.00
(51,16% of all ecosystems) 18. Mobility 10 58.82
19. Energy 8 47.05
20. Environment 4 23.53
21. Water 3 17.65
22. Circular economy, recycling, waste 2 11.76

U A very clear message is setting smar
city projects and solutions by
ecosystem

U We can identify 86 ecosystems in 17
cities. On average 5 ecosystems per
City.

U They fall into 16 types of ecosystems
classifiedoer (a) areas, (b) activities,
and (c) networks.

U Most frequently projects related to
network ecosystems (broadband,
mobllity, energy, etc., 51.16%); then
follow thoserelated to activities
(economy, health, safety, etc.,
45.35%); and a few only cities work
with areabased ecosystentslistrict
renewal, 3.49%).



Examining projects per ecosystem

Standardisation of smart city projects per ecosystem

Smart city governance projects

Smart city energy projects
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Online administrative services to citizens
Co-design of public services

Citizen reporting, complaints, request to
city administration

Citizen database and profile platform
Open data, data sharing with citizens and
entrepreneurs

GIS data centre

Digital payments

Integrated city management system,
command centre

]
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Smart metering in buildings, energy control
and saving

Energy integrated: retrofitting, PV panels,
RES, etc.

Smart grid and use of renewable energy
District cooling and heating

Smart public lighting

Public electric vehicle charging
Energy-related platform and transactions
Data collection, mapping, and modelling of
the energy system
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Capillary SCADA, sensor network, HART,
Sensing network WPAN, video surveillance, RFID, etc. @
layer
Terminal  sensor, transducer, actuator, camera, RFID reader,
node barcode scanner, GPS tracker, etc.
= A
@
)
City physical piped water, sewage, electricity, gas, waste management, knowledge
infrastructure infrastructure, health infrastructure, transport, road, building, etc.

Source: FG-SCC, I. T. U. T. (2015). Setting the framework for an ICT architecture
of a smart sustainable city. Focus Group Technical Specifications, 49.

U There isnigh diversityof smart city projects across ecosystems: écosystem, diversity Is

low and similar projects are to be found in across cities.

U The same digital technologias different ecosystems lead to totally different projects.
U Thediversity of context actors, physical infrastructures, and social procepsag&ilsover

the homogeneity of digital technologies across ecosystems.



Three types of smart city projects
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Type of projects and impact on city routines

Project type

Project type No of %
cases

— Optimization

—

— Digitalisation

Innovation

Impact level

Many projects just transfer activities from the
physical to digital space. Underlying routines
remain the same. Usual in online transactions
and ecommerce.

Adding data and analytics, projects improve /
optimize activity routines. GPS guided behavio
smart meters, automation in energy usage hav
this type of effect.

More complex projects change radically activity
routines, introducing new routines. This happel
in new forms of mobility, casharing, caipooling,
micro-mobility, is smart systems of urban safety,
In participatory governance.



2. High impact smart city projec&universal architecture?

Komninos, N., Kakderi, C., Mora, L., Panori, A., and Sefertzi, ET@®vadds High
Impact Smart Cities: a Universal Architecture Based on Connected Intelligence Spaces
Journal of Knowledge Economy. https://doi.org/10.1007/s131230076 70



SAFETY: Vision Zero to eliminate fatal traffic accidents in cit

Vision Zerois a strategy to eliminate all traffic fatalities and
severe injuries, while increasing safe, healthy, equitable
mobility for all. First implemented in Sweden in the 1990s,
Vision Zero has proved successful across Europe — and
now it's gaining momentum in major American cities.

https://visionzeronetwork.org/about/whatis-visionzero/



https://visionzeronetwork.org/about/what-is-vision-zero/

