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Intelligent cities
Literature: Many concepts –> Three broad models

Two limits of a spectrum of combinations

B. Intellectual capital of 
communities

C. Intelligent environments
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A. Intelligent ecosystems



2. Intelligent cities: Next generation innovation paradigm



New trends in innovation (1): 
Open innovation and rising Asia

Business R&D expenditure rose by 5.2% in North America, 2.3% in Europe, and 3.8% in 
Japan during 2000-05, but by 17% in India and China, and by 19.7% in Australia, Brazil, 
Singapore, South Korea, and Taiwan combined. 



New trends (2): 
Innovation offshoring

The majority of the new R&D 
centers to be created by 
MNCs will be located in India, 
China and Asian cities 

Cisco has R&D facilities in 
Bangalore

Toyota in Thailand

Nokia operates nine satellite 
design studios located in India 
(Bangalore), China (Beijing), 
and Brazil Source: United Nations (2005) UNCTAD Survey on the 

Internationalization of R&D



New trends (3):
Globalization of innovation clusters



Bangalore (India) one of the largest 
ΙΤ clusters (satellite platform). 

Zhongguancun High Technology 
Development Zone (China), cluster 
in consumer electronicς.

Taiwan, Hsinchu Science Park, 
cluster leader in semiconductors.

Singapore, new clusters in disk 
drivers, multimedia, broadband 
technologies, financial services.

Korea, Teheran Valley near Seoul, a nucleus of national industry, clusters in
broadband technologies and mobile communications.

Malaysia, long term effort in semiconductors, electronics, and software: 
Multimedia Super Corridor, and cyber cities Cyberjaya, Purtajaya, Penang.

New trends (4):
New innovation clusters in China, India, Malaysia



New trends (5): 
Global technology brokers 



New trends (6): 
Global technology brokers / Global science communities



Collaborative innovation environments based on community spaces, 
enable the involvement of population in innovation development: Creative 
communities

New trends (7): 
People-based innovation



New trends (1-7): 
Global networks over local  innovation systems

New trends (innovation offshoring / 

digital brokers) create a global 
virtual / organizational space 
over the local / regional system of 
innovation

Glocalisation of innovation: Local 
systems open to global cooperation, 
global networks in technology 
acquisition, global product 
development, global supply chains, 
product promotion

 Intelligent cities enable local 
innovation systems to integrate 
global networks and advance 
people-led innovation

Innovation System



3. Initiatives for intelligent cities



Asia – Australia (11) North America (18) Europe (9)

2001 -Bario, Malaysia 

-Singapore 

-LaGrange, Georgia, US

-Nevada, Missouri, US 

-New York, US 

-Ennis, Ireland 

-Sunderland, UK 

2002 -Bangalore, India 

-Seoul, S. Korea 

-Calgary, Alberta, CA 

-Florida, high tech corridor, US

2003-04 -Taipei, Taiwan 

-Victoria, Australia 

-Yokosuka, Japan 

-Spokane, Washington, US

-Western Valley, N. Scotia, CA 

-Glasgow, UK 

2005 -Mitaka, Japan 

-Tianjin, China 

-Pirai, Brazil 

-Toronto, Ontario, CA 

-Issy-les-Moulineux, France

2006 -Gagnam District Seoul 

-Ichikawa, Japan 

-Cleveland, Ohio, US

-Waterloo, Ontario, CA 

-Manchester, UK 

2007 -Ottawa-Gatineau, Ontario, CA -Dundee, Scotland, UK 

-Tallinn, Estonia 

2008 -Fredericton, New Brunswick, CA

-Northeast Ohio, US

-Westchester, New York, US

-Winston-Salem, N. Carolina, US

2009 -Bristol, Virginia, US

-Moncton, New Brunswick, CA

-Eindhoven, Netherlands

-Stockholm, Sweden

1. Local Initiatives
Overview:  ICF awards ICF 2001 -2009



Πηγή: http://www.ida.gov.sg/images/content/About%20us/About_Us_level1/iN2015/imagine.html

Singapore



Πηγή: http://www.ida.gov.sg/doc/About%20us/About_Us_Level2/20071005103551/01_iN2015_Main_Report.pdf

10 τομείς προτεραιότητας

1. Digital media & Entertainment
2. Education and Learning
3. Financial Services
4. Government
5. Healthcare and Biomedical Sciences
6. Manufacturing and Logistics
7. Tourism, Hospitality and Retail
8. Infocomm Infrastructure
9. Enterprise Development for 

Singapore-based Infocomm 
Companies

10. Infocomm Manpower Development

Vision
Singapore: An Intelligent Nation, A Global 
City, Powered By Infocomm

Innovation
iN2015 will fuel creativity and innovation among 
businesses and individuals by providing an infocomm 
platform that supports enterprise and talent. 

Integration
iN2015 will connect businesses, individuals and 
communities, giving them the ability to harness 
resources and capabilities - speedily and efficiently -
across diverse businesses and geographies. 

Internationalization
iN2015 will be the conduit for providing easy and 
immediate access to the world’s resources as well as 
for exporting Singapore’s ideas, products, services, 
companies and talent into the global markets.

Singapore



Πηγή: http://www.openlivinglabs.eu/network.html

2. ENOLL – European Living Labs
(Living Labs): 129 members

10 LL out of Europe: Brazil,
China, Mozambique, South
Africa, Taiwan



Dion Hinchcliffe uses the term Product Development 2.0 to describe a concept that 
embodies the use of Web 2.0 concepts such as harnessing collective intelligence, users 
as co-creators, and turning applications into platforms, into the product development 

LLs: 
New product development according Web 2.0 principles 



3. Multinationals are active
IBM:  Smarter Planet – Smarter Cities

Education: interconnected – instrumented –

intelligent. Healthcare: Patient Centered Medical 

Home - Patient-centric healthcare. 

Public safety systems: autonomic sense-and-

respond capabilities –analytics - visualization -

computational modeling. 

Traffic: smart traffic systems – integrating 

transportation services. 

Energy: smart grid – smart meters – customers 

empowerment. 

Government: Democratization of data – e-gov –

collaborative platforms – citizen centric solutions.



Microsoft
Intelligent City proof of concept



Cisco
Intelligent urbanization



4. Research at URENIO



More advanced

A new space / dimension (digital 
spatiality) has been added to urban 
system of activities, infrastructures, 
agglomeration (effects), and 
planning.

Digital infrastructure (broadband) 
and services create un umbrella of 
communication and cooperation over 
the local innovation system.

New services are created (i) 
substituting physical space with 
digital (dematerialization) and (ii) 
covering new needs in 
communication, work, and leisure.

Intelligent cities
A more advanced, complex and effective urban system

More effective

Competitive and open system, 
based on knowledge clusters, 
innovative activities, creative 
economy (see, IN2015, LLs)

Higher capacity of monitoring 
and management environmental 
issues (see, IBM Smarter Cities)

Improving city transports (see, 
MS, Intelligent Transport proof of 
concept)

A more secure urban space
(Cisco, Intelligent Urbanization)
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Intelligent cities: Research at URENIO
Central problem: Connecting the physical, institutional, and digital layers of ICs

Layer l, relates to people in the city: the 
intelligence, inventiveness and creativity of 
the individuals who live and work in the city, 
the activities and clusters of a city. 

Layer II, relates to the collective intelligence 
of a city’s population, including institutional 
mechanisms regulating knowledge flows and 
co-operation in learning and innovation. 
R&D institutions, venture capital funds, 
technology transfer and training centers, 
intellectual property, spin-off incubators, 
technology and marketing consultants. 

Layer III, relates to digital space and artificial 
intelligence embedded into the physical 
environment of the city. This is a public 
communication infrastructure, digital spaces, 
and e-tools for problem-solving available to 
the city's population. 
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Intelligent cities: Research at URENIO
Connecting the physical, institutional, and digital layers of ICs
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Layers are spatialities (P-I-D)
Platforms are objectives / problems / functions



Intelligent cities: Research at URENIO
Five platforms corresponding to major innovation objectives
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Platform 1. Collective strategic information / intelligence
Linking communities, institutions, and digital applications

Problem definition: Can we create a system of strategic information supporting
the decision making, based on (i) the skills of a community or group of
population, (ii) institutional rules for information management, and (iii)
digital / broadband services?

Potential users: Business clusters, development organizations, incubators, public
administration, planning authorities



Strategic intelligence for 
regional authorities

Strategic intelligence for clusters

FP5, Regions of Knowledge Regional Innovation Poles, CM

Platform 1. Collective strategic information / intelligence
Two applications



Community Rules - Agreements Digital tool / e-services

Social space of the 

community involved

Geographic area of 

reference

Social group of 

reference / type of 

cluster

Human network of 

information gathering 

and elaboration

Community of 

information 

dissemination / feed 

back

Operated by a regional 

back-office

Software platform

Data integration model

Foresight 

Regional statistics

Regional performance

Sector performance

Market  watch 

R&D watch

T
ar

ge
t G

ro
up

s

Information portal, reporting, 

alert, newsletter

Company audits

Authors Integrator Users

Feed back

Platform 1. Collective strategic information / intelligence
How it works

Rules concerning the 

collection of information

Sources of information 

and validation 

procedures

Rules concerning the 

community of 

dissemination

Users’ rights and 

privileges

Information analysis –

Knowledge model

Sustainability of 

communities involved



Problem definition: Can we create a system of technology transfer and diffusion
based on the (i) skills of a community of technology providers, (ii) institutions
of technology management, και (iii) digital / broadband support services?

Potential users: University labs clusters, business clusters, technology
intermediaries, brokers, technology districts

Innocentive: A reference of virtual 
technology community

Platform 2. Technology transfer and absorption
Linking communities, institutions, and digital applications



Virtual Research Center – Aristotle 
University  and University of Mac & 
Thrace

Intervalue: Technology valorization 
communities – South east Europe 
Universities

Platform 2. Technology transfer and absorption
Many applications (11)

R&D / services 

repository

Evaluation –

Development plans

Brokerage -
Offers

Exploitation 
agreements



Community Institutions Digital space

A community of 
technology providers

University campus

Research area

Technology district

Network of technology 
providers

Network of technology 
recipients

IPR management rules

Technology transfer / 
licensing agreements

R&D valorization and 
commercialization 
agreements

Spin-offs

Technology dissemination 
rules

Technology 
demonstration

Platform 2. Technology transfer and absorption
How it works

Source
User

Technology 

transfer 

object:

Knowledge/ 

Technology

Codification

Source’s 

cognitive 

system

Interpretation

User’s 

cognitive 

system

Ability 

generated



Platform 2. Technology transfer and absorption
How it works



Layer III: The technologies we use at 
this layer are mainly web 
technologies and applications

Οpen source

Design of digital spaces:
 Html+Css

 PHP/ Perl/Python

 Apatche server, MySQL  

Webhosting -> Cloud computing  

Low entry cost /scalability

 The bridges you can built (among the 
physical, institutional, and digital 
spatialities of cities) with these 
technologies are in the fields of 
knowledge enhancement and 
innovation collaboration.

City Cluster / District

APPLICATIONS

USER 
INTERFACE A

D
M
I
N
I
S
T
R
A
T
I
O
NDIGITAL 

CONTENT 

Intelligent cities: Research at URENIO
Central problem: Connecting the physical, institutional, and digital layers of ICs
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