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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.

Question:How are cities evolve under this paradigm?

To address this question:

Introduction: We outline key aspects of the smart city paradigm

1. We examine projects for smart cities from around the world

2. We go deeper into the architectureof  complexsmart city projects

3. Even deeper into the determinants of effectiveness of smart city projects

Conclusion: Transformation of cities under the smart city paradigm



Introduction and problem  statement



Three major concepts in the smart city paradigm

City, smart city, intelligent city

ÅCity: a dense agglomeration of 
people, activities, infrastructures; a 
system of systems; an 
agglomeration of ecosystems

ÅSmart city:A subclass of the city, a 
city using digital technology and 
ŘŀǘŀΦ ά{ƳŀǊǘ Ŏƛǘȅέ ƳŜŀƴǎ ά9ȄȅǇƴƻǎ 
ŎƛǘȅέΣ  ŀ Ŏƛǘȅ ƻǳǘ ƻŦ ǎƭŜŜǇΣ  ŀ Ŏƛǘȅ ƻŦ 
awareness, IoT, sensors, data  

ÅIntelligent city: A subclass of the 
smart city. Some smart cities 
develop problem-solving 
capabilities, innovation capabilities; 
sustain intelligent behaviours

City: an agglomeration of 
ecosystems; a system of systems

Intelligent city: city of digital 
endowments, capabilities, innovation

Smart city: city of data, IoT, 
automation, algorithmic solutions

Smart city

Intelligent
city

City



https://www.mdpi.com/2071-1050/13/13/7140

The smart city: Three decades of research



Smart city: agglomeration of ecosystems under transformation

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)

Verticalecosystems, 
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

IBM Institute of Business Value (2010): IBM 
system of systems

Klingberg, D., & Bell, J. (2015). Smart cities 
habitat master planning framework.Planning 

News, 41(6), 22

Frost & Sullivan (2020). Smart Cities: F&S value 
proposition

20 ecosystems (domains, subsystems) under transformation in the smart city



Smart ecosystems 

Concept Types Impact

Anecosystemis a community of 
organisms in conjunction with 
their environment, working and 
interacting as a system. 

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

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

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

Platform ecosystems, in which 
producers and customers 
collaborate, exchange and create 
value over a common platform

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

Different Network Effects
Å Physical nodes
Å Common protocol
Å Personal utility networks
Å Market network
Å Marketplace, 2-sided
Å Platform, 2-sided
Å Asymptotic marketplace (flat 

curve)
Å Data network effect
Å Technology performance net eff.
Å Social network effect (language, 

trust, bandwagon)

https://www.nfx.com/post/network-effects-manual/



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,I., Kakderi,C., Nikolopoulos,S., and Kompatsiaris, I.
(2022). Projectsfor intelligentandsmartcities: technologyandinnovationtransforming
city ecosystems. In: SrikantaPatnaik,SiddharthaSen,and MagdiS. Mahmoud,Smart
VillageTechnology: ConceptsandDevelopments. Springer.



A survey on SC projects from around the world

ÅBased on case studies presented in 
ǘƘŜ ōƻƻƪ ά{ƳŀǊǘ /ƛǘȅ 9ƳŜǊƎŜƴŎŜέ 
edited by L. Anthopoulos

Å20 case studies from Europe, US, 
south America, Asia, Africa. 17 cases 
included in the survey, having a good 
description of smart city projects

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



The ecosystem is the main framework of smart city projects

üA very clear message is setting smart 
city projects and solutions by 
ecosystem

üWe can identify: 86 ecosystems in 17 
cities. On average 5 ecosystems per 
city.

üThey fall into 16 types of ecosystems, 
classified per (a) areas, (b) activities, 
and (c) networks.

üMost frequently projects related to 
network ecosystems (broadband, 
mobility, energy, etc., 51.16%); then 
follow those related to activities 
(economy, health, safety, etc., 
45.35%); and a few only cities work 
with area-based ecosystems(district 
renewal, 3.49%).



Examining projects per ecosystem

üThere is high diversity of smart city projects across ecosystems. Per ecosystem, diversity is 
low and similar projects are to be found in across cities.

üThe same digital technologies in different ecosystems lead to totally different projects.

üThe diversity of context, actors, physical infrastructures, and social processes prevails over 
the homogeneity of digital technologies across ecosystems.

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.



Three types of smart city projects

CYBER-PHYSICAL PROJECTS 
transforming city areas (e.g. Sidewalk 
Toronto, Quayside project abandoned)

E-SERVICES: hundred of digital services 
for all domains and activities of cities

DATA COLLECTION & ANALYTICS: the 
city becomes a measured system. 
Data-modeling-forecasting 



Type of projects and impact on city routines

Project type No of 
cases

%

Creation of e-
services

96 46,06

Data creation, 
monitoring, 
analytics

28 13,59

Complex cyber-
physical projects

82 39,81

Total 206 100

Project type Impact level

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

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

Innovation
More complex projects change radically activity 
routines, introducing new routines. This happens 
in new forms of mobility, car-sharing, car-pooling, 
micro-mobility, is smart systems of urban safety, 
in participatory governance. 



2. High impact smart city projects: Auniversal architecture?

Komninos, N., Kakderi, C., Mora, L., Panori, A., and Sefertzi, E. (2021). Towards High 
Impact Smart Cities: a Universal Architecture Based on Connected Intelligence Spaces. 
Journal of Knowledge Economy. https://doi.org/10.1007/s13132-021-00767-0



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

SAFETY: Vision Zero to eliminate fatal traffic accidents in cities

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

