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Introduction: Evolving systems of innovation
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1st generation systems: Technology districts
Innovation within the technology district
The first explanations which linked innovation and territory appeared in
early 1980s in writings about industrial districts. The foundations of
this paradigm can be traced back to 1977, when Bagnasco published
his study on the Third Italy, describing small cities and communities
of central Italy flourishing on the basis of small company clusters
belonging to the same industry.
Michael Porter popularized the concept of industry clusters is his book
The Competitive Advantage of Nations (1990). Porter recognized
that the majority of economic activity takes place at the regional level
and his ideas are commonly applied to cities and regions.
Porter provides a simple definition of two types of clusters: vertical
clusters, and horizontal clusters. Vertical clusters are made up of
industries
that
are
linked
through
buyer-seller
relationships. Horizontal clusters include industries which might
share a common market for the end products, use a common
technology or labour force skills, or require similar natural resources.
The basic definition of a cluster is “geographical concentrations of
industries that gain performance advantages through co-location,
which refers to agglomeration economies, either of scale or scope.
6

1st generation systems: Technology districts
Type 1: Industrial districts in traditional sectors

Buyers / catalysers

Flexible combinations

Nontraded inputs

Technological spillovers

Specialised firms / Skilled workers

Basic elements
Structuring elements
 Specialised firms / skilled  Flexible combinations
workers
 Nontraded inputs
 Buyers / catalysers
 Technological spillovers

7

1st generation systems: Technology districts
Type 2: Technology districts in high tech sectors
The Silicon Valley pattern in Europe: Rhone Alpes / Cambridge
• Basic research, knowledge generation and application capability of
the kind normally found centred on advanced private research or leading
edge public research laboratories.
• Venture capital is crucial as the means by which ideas have been
screened and selected are given a chance to fly as commercial products
or services.

• Law firms are important as gatekeepers, advising firms on
appropriate investors, counselors assisting entrepreneurs to access
other services, and sources of contracts for many things ranging from
recruitment to contract manufacturing.
• Specialist consultants in business and technological services
ranging from management accountants rather than simple auditing
services, head hunting services and specialist engineering, software and
media, and regulatory advisers or property development services,
including specialised public provision.

• A local value chain of firms that can conduct, for example contract
manufacturing, design and fabrication, and various fairly prosaic
8
supplies like logistics, or exhibition organisation and specialised catering
Cooke, P. (2003) ‘Economic globalisation and its future challenges for regional development , IJTM, V.26
services.

1st generation systems: Technology districts
Type 3: Horizontal clusters
The Networked Economy
Business
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Services
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Big Firms
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Source: Landabaso, 1999
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Lawson and Lorenz (1999) argue
that the technological dynamism
of districts is dependent on the
firms within them, sharing two
forms of cooperation: (1) the
provision of collective goods
and services such as training,
education, R&D, and (2) sharing
of certain norms of reciprocity
such as information,
subcontracting, refraining from
wage competition. Reciprocity
was identified as the key element
of technological dynamism,
reducing the risks associated
with new product development
and discouraging wage
competition.

Technology
Centres

FinanceBanks
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1st generation systems: Technology districts
Type 4: Planned districts: science and technology parks
The complexity of networks
within the district makes
„technology districts
planning‟ extremely difficult.
The nearest application of
the district concept to
regional planning comes
through science and
technology parks.
400 cases in Europe
Four constituting elements:
(a) land+infrastructure, (b)
R&D, (c) technology
intermediaries, (d)
innovative companies
Four types of technology
networking

(D) Space, Property,
infrastructure

Technological valorisation of property
Spin-offs
(A) R&D Units

Tech Transfer
(C) Innovative
Firms
(B) Technology
Transfer
Organisations

Attraction of firms
Tech Transfer

New round of investment
Technology diffusion
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1st generation systems: Technology districts
Type 5: Multi-district / park areas
TECHNOPOLES
 In some countries (France, Italy)
more than one districts, clusters,
and science parks were developed
within the same urban system,
creating larger technopoles.
 Techopoles or technopolis are
multi-cluster systems.
 The emphasis is on clusters and
networks. Networks of
collaboration, communication and
co-ordination ensure the cohesion
and synergy among the individual
poles.
Dev. Org.

Univ. Labs

Cluster

Tech Park

Cluster

Res. Inst.

Montpellier: Four clusters:
Agro food, Pharmaceutical,
Media, Automation +
Housing + Leisure
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1st generation systems: Technology districts
Innovation mechanism in districts and technology parks
The innovation mechanism within the cluster / district is based on three
factors:
 The concentration of many and diverse skills in the cluster or district
covering various fields of knowledge and production. Even in cases
where the whole cluster focuses on a single industrial sector, the
multiplicity of skills comes from specialisation in different stages of
the production process.

 The cooperation networks between the members of the cluster.
Cooperation produce innovation, as the later stems from the
combination of skills, knowledge, and qualities that are put together.
A minimum number of cluster members is necessary, and 100
companies has been considered as the threshold for the definition of
a production complex as an industrial district.
 The presence of “catalysts” that facilitate combinations among the
many and diverse skills and units. The function of the catalyst, at
Prato, for example, is ensured by the impannatori, who constantly reorganise the productive processes of the district in relation to orders.
VC functions as catalyst in high tech clusters. The central
administration and liaison offices in the case of technology parks.
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2nd generation systems: Learning regions
The institutional breakthrough in innovation theory
In 1990s, a radical shift from district theory took place. Three changes occurred:
From district theory to learning regions. The contribution of the District theory
write Lawson and Lorenz (1999) was more in the area of understanding the
territorial foundations of inter-firm cooperation than in understanding the
contribution of territorial clustering to a firm‟s capacity to learn and generate new
knowledge.

From individual to organisational learning: Individual learning refers to the
acquisition of information, knowledge, understanding and skills, through
participation is some form of education, training, whether formal or informal.
Organisational learning depends upon individual learning and builds upon. OL
amplifies the knowledge created by individuals, by appropriating knowledge from
outside or by creating new knowledge in interaction and collaboration to other
organisations
From linear (within the Lab) to systemic (within the territory) innovation : A
process hermetically sealed within the research lab of the large company has
been transformed into a system that covers an entire city-region involving
participants from the finance, the technological, and the production communities.
13

2nd generation systems: Learning regions
Learning regions: The institutional innovation mechanism
The region is conceptualised as
living organisation with
technology learning,
SYSTEM OF
management, selection, and REGIONAL
INNOVATION
knowledge development
Technology Transfer
capabilities
Organisations
 Innovation is based on a
Tech Parks, Tech Networks,
Brokers, Consultants
system of clusters, R&D,
tech transfer, and finance
 The system includes (1)
demand and supply
institutions, (2) knowledge
networks
 Networks allocate „formal‟ and
„tacit‟ knowledge and enable
Innovation Financing
collaborative innovation
Banks, Business Angels,
Venture Capital, Regional
 Institutions work as switches
Incentives
selecting (on) and rejecting
(off) innovations
 Priorities are on intangible
infrastructure, skills, human
capital, finance, cooperation
and social capital

Universities /
Research
Institutes

Public R&D
Laboratories
CLUSTERS
Group of companies in cooperation
Vertical / Horizontal

Private R&D
Departments
and Centres

Technological Information System
Patents, Standards, Technical
Publications, Emerging Markets,
Foresight
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2nd generation systems: Learning regions
A relevant approach: The Triple Helix

The model denotes the “university-industry-government” relationship as a
complex of interdependent institutional spheres, which overlap and
15
complement each other along the process of innovation.

2nd generation systems: Learning regions
Learning regions as institutional cluster
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2nd generation systems: Learning regions
A policy derivative: Regional Innovation Strategies
In 1994, core concepts of the „learning
region‟ paradigm (collaborative
networks, organisational learning,
institutional agreements, social capital,
political consensus) were adopted by
the European Commission
A new family of policy schemes was
introduced having a strategic view
over technology and innovation at the
regional level: Regional Innovation and
Technology Transfer Infrastructures
and Strategies (RITTS), Regional
Technology Plans (RTP), Regional
Innovation Strategies (RIS), and
Programmes of Regional Innovative
Actions (PRIA).
The objective is to create regional
systems of innovation capable to
sustain and facilitate innovation in
small companies in manufacturing and
services
17

2nd generation systems: Learning regions
Regional Innovation Strategies
RIS principles are reflected into the method :
1. Raising awareness about innovation and building a regional
consensus among key regional actors;
2. Analysis of the regional innovation system (its actors and their
interaction), including technology and market trends assessment,
technology foresight and benchmarking with other regions ;
3. Analysis of the strengths and weaknesses of regional firms:
assessment of regional demand for innovation services, including
technology audits (in SMEs in particular) and surveys regarding firms‟
needs and capacities, including management, finance, technology,
training, marketing, etc.;
4. Assessment of the regional innovation support infrastructures and
policy schemes;
5. Definition of a strategic framework – including a detailed action plan
and the establishment of a monitoring and evaluation system. The
action plan may involve pilot actions and feasibility studies as well as
concrete projects that might be financed under existing structural18
funds operational programmes.

3rd generation systems: Intelligent cities and regions
Innovative clusters + Virtual collaborative spaces
New trends appeared after 2000
linking regional innovation to
knowledge management and the
information society

Virtual Space

Key processes:
TT
Dematerialisation of
R&D
FIN
infrastructure
Online learning and technology
Physical Space
management
NET
PD
Virtual technology co-operation
and exchange
Intelligent regions correspond to
Virtual communities
territories combining strong
Digital promotion of innovation
innovation systems with IT
Technology transfer as
infrastructure and digital innovation
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communication
services

Different innovation systems
Advantages and weaknesses
Advantages

Weaknesses

Clusters/
Technology districts

• Direct participation of
companies
• Well known and wide
spread concept

• Planning barriers
• High development costs
• Innovation through
infrastructure ?

Learning regions /
Regional systems of
innovation

• Wide system of
reference
• Participation of R&D
institutions
• Emphasis on
institutions – Long term
intervention

• High level of
institutional thickness
• Strong public-private
partnership

Digital innovation
environment /
Intelligent regions

• Low development cost
• Easy access
• Global communication
and networks
• Involvement of people

• Internet diffusion
• IT literacy
• Complex environments
• Technophobia of
20
managers

I. Intelligent cities: The concept
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Ι. Intelligent cities: The transfer of a concept
The concept of „intelligence‟ has been always been attributed to the individual,
characterizing outstanding human mental achievements. Human intelligence
has a number of specific characteristics: perception (allowing to receive and
process sensory information to build representations of the world);
communication (allowing information to be exchanged); learning and
memory (allowing information to be stored and represented in multiple ways);
and planning and feedback action (allowing the formulation of goals and the
evaluation of progress) (Beckman 2004).
Human intelligence is the model and measure for any form of intelligence.
However other intelligences also exist.
Artificial: (AI) is "the study and design of intelligent agents" where an
intelligent agent is a system that perceives its environment and takes actions
which maximizes its chances of success. John McCarthy, who coined the term
in 1956, defines it as "the science and engineering of making intelligent
machines.“ (See, also the Turing Test).
Collective: „the capacity of human communities to co-operate intellectually in
creation, innovation and invention‟; „the collective learning and creative
process realized through exchanges of knowledge and intellectual creativity‟;
„the sharing of knowledge, know-how and experience in order to generate a
higher individual and collective benefit than if they remained alone; „the 22
cooperation to solve more complex problems than individuals can‟.

Ι. Intelligent cities: The transfer of a concept

Innovation is a substantial feature of intelligence
„I think of intelligence as the high-end scenery of neurophysiology the outcome of many aspects of an individual‟s brain organization
which bears on doing something one has never done before…… I like
Jean Piaget‟s emphasis that intelligence is what you use when you
don‟t know what to do. This captures the element of novelty, the
coping and groping ability needed when there is no „right‟ answer,
when business as usual isn‟t likely to suffice.‟
(Calvin, W. H. (1998) How Brains Think. Evolving Intelligence, Then
and Now)

Integration of intelligences. Bringing human, collective, and
artificial intelligence together: Intelligent environments
23

Ι. Intelligent cities: The transfer of a concept

The transfer of the concept to the field of cities highlights the influence
of two major paradigms of our time: the ICT paradigm, and the revive
of the bio-paradigm, seeing the city as a living organism (see F.L.
Wright „The Living City‟, and the current Living Labs).
Many different meaning / uses of the term:
„Intelligent city‟ as metaphor:
The case of Cyber cities / Smart cities.
„Intelligent city‟ with a literal and not metaphorical use of the term,
but referring to machine intelligence / AI:
The case of Intelligent environments.

„Intelligent city‟‟ with a literal meaning, but taking also into account the
intelligence of the city population and the public machines that they
dispose and use:
The case of intelligent communities
24

Ι. Intelligent cities: The transfer of a concept

From the Wikipedia
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Ι. Intelligent cities: The transfer of a concept

Consequently, speaking literally and not metaphorically, the term
'intelligent city' should be given to a territory:


with developed knowledge-intensive and innovation-based activities;



with embedded routines of social co-operation allowing knowledge
and know-how to be acquired and adapted;



with a developed information and communication infrastructure,
digital spaces, and knowledge management tools; and



with a proven performance to innovate, manage and resolve problems
that appear for the first time, since the capacity to innovate and
manage uncertainty are the critical factors for characterizing
intelligence.
26

Ι. Intelligent cities: The transfer of a concept

Metaphorical use of the term

Smart communities
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Ι. Intelligent cities: The transfer of a concept

Combining innovation and ICTs
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Ι. Intelligent cities: The transfer of a concept

Emphasis on intellectual capital
„Intangible or intellectual capital resources are
now largely recognized as the most important
competitive advantage‟.
Corporate level:΄‟Ιntangible investments (R&D,
innovation, knowledge creation, marketing,
advertising) are the most important sources of
performance‟.
Community level: Ragusa (1301-1806): A city of
intelligence - Social intelligence / political +
institutional / organised
Measuring, accounting IC
Cultivating / nourishing
29

Ι. Intelligent cities: The transfer of a concept

Emphasis on machine intelligence
“Types of Intelligent Environments range
from private to public and from fixed to
mobile; some are ephemeral while others
are permanent; some change type during
their life span. The realisation of
Intelligent Environments requires the
convergence of different prominent
disciplines: Information and Computer
Science, Architecture, Material
Engineering, Artificial Intelligence,
Sociology and Design.
In addition, technical breakthroughs are
required in key enabling technology fields,
such as, microelectronics (e.g.,
miniaturisation, power consumption),
communication and networking
technologies (e.g., broadband and
wireless networks), smart materials (e.g.,
bio-implants) and intelligent agents (e.g.,
context awareness and ontologies)” (IE
08).
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Ι. Intelligent cities: The transfer of a concept

Embedded systems at various scales of the city
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Ι. Intelligent cities: The transfer of a concept

Embedded systems at various scales of the city
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Ι. Intelligent cities: The transfer of a concept

Living Labs: The city as living lab for innovation
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II. Identifying strategies: The ICF awards
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II. Identifying IC strategies: The ICF awards
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II. Identifying IC strategies: The ICF awards
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II. Identifying IC strategies: The ICF awards
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II. Identifying IC strategies: The ICF awards
ICTs

The logic of the ICF for identifying and
assess intelligent communities

Broadband
infrastructure policy

Is not a benchmarking approach based
on indicators measuring the
performance of the community
The 5 criteria used do not measure the
resources of a city / community

Digital inclusion
policy

Communities get awards for their
strategies
The criteria focus on policies,
programs and projects contributing to
the making of intel communities
The criteria evaluate the commitment
and effectiveness of local strategies
and authorities to sustain an economy
based on innovation and broadband
networks / services
Communities get the awards because
they excel in one or more criteria. No
need to excel in all 5 criteria.

Intel
Community
Strategy
Innovation
policy
Policy for
knowledge
workers

Innov

Promotion
and
marketing
policy

Place
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II. Identifying IC strategies: The ICF awards

1

To provide policymakers a tool to
compare broadband subscription rates
between countries, the ICF presents
the Broadband Performance Index
(BPI).
This index quantifies the relationship
between a country‟s broadband
subscriptions per capita and that
country‟s economic and demographic
endowments.
39

II. Identifying IC strategies: The ICF awards

2
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II. Identifying IC strategies: The ICF awards

3
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II. Identifying IC strategies: The ICF awards

4
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II. Identifying IC strategies: The ICF awards

5
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II. Identifying IC strategies: The ICF awards during
2000-2007
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IΙΙ. Intelligent cities building blocks
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III. Building blocks: Innovation systems
Intelligent cities and regions are territories with high capacity for
learning and innovation, which is built-in the creativity of
their population, their institutions of knowledge creation,
and their digital infrastructure for communication and
knowledge management.
Two contemporary movements converge in the making of
intelligent cities:
Innovation, systems of innovation, clusters, technology
districts, regional systems, and
Digital community spaces, digital cities, digital collaborative
spaces, broadband deployment, web 2.0.
46

III. Building blocks: Innovation systems
The ground of intelligent cities and regions is made by systems of
knowledge-intensive and innovative organizations forming districts, poles,
zones, and clusters.

‘Innovation is the implementation of a new significantly improved
product (good or service), or process, a new marketing method, or a new
organizational method in business practices, workplace organization or
external relations’ (Oslo Manual, Third Edition, 2005)
Today, the mainstream view for innovation is that it is systemic:
the traditional Schumpeterian model, regarding innovation as an
internal activity of the firm, and
the linear innovation model of stages-gates have been found
inadequate.
Innovation is increasingly regarded as a collaborative and evolutionary
process taking place within clusters enhancing discovery and idea
47
generation and selecting the most plausible innovations.

III. Building blocks: Innovation systems

Research Lab
Research Lab
Broker
Inventor
Producer

Customer

Financier
Supplier
Supplier
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III. Building blocks: Innovation systems
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III. Building blocks: Innovation systems

Universities
Research labs

Technology Transfer
Organizations
Tech Parks, Tech Networks,
Brokers, Consultants

Public R&D
Laboratories
CLUSTERS
Group of companies in cooperation
Vertical / Horizontal

Innovation Financing
Banks, Business Angels,
Venture Capital, Regional
Incentives

Private R&D
Firms and
Departments
a

Technological Information
Patents, Standards, Technical
Publications, Emerging Markets,
Foresight
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III. Building blocks: Innovation systems
Innovation Network

Inventors

Intellectual powerhouses (like
MIT, Oxford, HP Labs) that
conduct basic research and
design products and services that
result in patentable inventions.

Transformers

Multifunction production and
marketing companies (like Dell,
IBM, Infosys) that convert inputs
from Inventors and other
Transformers into innovations.

Financiers

Funding sources (VCs, Vulcan,
ICICI Bank) for Innovation
Network service providers
especially Inventors and start up
Transformers.

Brokers

Market makers (yet2.com,
InnoCentive) that find and
connect Innovation Network
service providers, buying and
selling or enabling service51
delivery.

partners belong to four categories

III. Building blocks: Digital cities and virtual
collaborative spaces
The digital city is the dominant form of community space corresponding to a
territory.
Digital cities cover a very wide range of digital networks and software
applications facilitating multiple aspects of the social and economic life
of cities: commerce, transactions, health, education, work, leisure,
transport.
Digital Governance
Information

§ Information about services and procedures
§ Οn-line certificates

Digital Democracy
§ Information about activities &
projects
§ Council’s meetings live and on
demand through the Internet
§ On-line discussion forum
§ On-line polls

§ Targeting residents and businesses
§ Selected sectors of interest
§ Users’ personal distribution channels
(blogs)

`

Promotion and Culture
§ Digital map
§ Virtual tour
§ Cultural information

Broadband City’s Network
Fiber Optics, 3G, WiMAX, WiFi Mess, Cable/DSL, WiFi

Digital
Entrepreneurship
§ On-line business tools
§ e-marketplace
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III. Building blocks: Digital cities and collaborative
spaces
Two major publications:
•Digital Cities: Experiences, Technologies and Future Perspectives (2000)
•Digital cities (2002)
consider that a digital city is a metaphor:
„As a platform for community networks, information spaces using the city
metaphor are being developed in worldwide‟
„It is evident that “digital city” is a metaphor. Metaphors (from Greek metaphora
– transfer) serve to create new meanings by transferring the semantics of one
concept into the semantics of another concept. Metaphors are habitually used to
interpret an unknown “world” (perception, experience, etc.) – the target – in
terms of a familiar world – the source.‟
„digital city is a metaphor called to denote a complex digital product with
properties structurally similar to the ones of physical cities‟

How accurate is this description?

53

III. Building blocks: Digital cities and collaborative
spaces
Instead of considering the digital city as metaphor we would argue
that digital cities are community / collaborative spaces build as
networks of distorted representations of the city.
The digital representation of the city is distorted for two
reasons. First, it represents a city partially and not accurately; and
second, it may include virtual elements non-existent in the physical
space.
The community space is network-based because each element of
the digital city is linked to an element of the physical city, and to
other digital elements of the community space. Limitless
relationships and dynamic combinations between its constituting
digital elements are possible.
54

III. Building blocks: Digital cities and collaborative
spaces architecture
USER INTERFACE

APPLICATIONS

DIGITAL CONTENT

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

City Cluster / District

The architecture of digital cities may be described by a four level structure:
The information storehouse, including all digital content: texts, images, video,
multimedia.
The applications level, which structure the digital content and provide online
services: information, commercial, and governmental services.
The user interface, the web pages that users visit in order to get the services
provided.
55 the
The administration, a tool for managing user rights to the applications and
digital content.

III. Building blocks
L1: The basic level of an intelligent city is the city‟s innovative clusters,
in manufacturing and services. This level gathers the creative class of the
city made by knowledgeable and talented people, scientists, artists,
entrepreneurs, venture capitalists and other creative people, determining
how the workplace is organized and how the city is developing.
L2: A second level is made of institutional mechanisms regulating
knowledge flows and co-operation in learning and innovation. This level
gathers institutions enhancing innovation: R&D, venture capital funds,
technology transfer and training centers, intellectual property, spin-off
incubators, technology and marketing consultants.
L3: The third level is made up by information technology and
communication infrastructures, digital tools and spaces for learning and
innovation. These technologies create a virtual innovation environment,
based on multimedia tools, expert systems, and interactive technologies,
which facilitate market and technology intelligence, technology transfer,
spin-off creation, collaborative new product development, and process
56
innovation.

III. Building blocks
The first level relates to people in the
city: the intelligence, inventiveness
and creativity of the individuals who
live and work in the city.
The second, relates to the collective
intelligence of a city‟s population. “the
capacity of human communities to cooperate intellectually in creation,
innovation and invention”.
The level relates to artificial
intelligence embedded into the
physical environment of the city and
available to the city‟s population. This is
a public communication infrastructure,
digital spaces, and public problemsolving tools available to the city's
population.

e-Intelligence

e-Technologies

e-Markets

e-Innovation

Universities /
Research
Institutes

Technology Transfer
Organisations
Tech Parks, Tech Networks,
Brokers, Consultants

Public R&D
Laboratories
CLUSTERS
Group of companies in cooperation
Vertical / Horizontal

Private R&D
Departments
and Centres

Technology Information System
Patents, Standards, Technical
Publications, Emerging Markets,
Foresight

Innovation Financing
Banks, Business Angels,
Venture Capital, Regional
Incentives
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IV. Intelligent cities as 3rd generation systems of
innovation
58

IV. The functioning of intelligent cities
Intelligent cities as
development paradigm deal
with the wider issue of
relationships among:
Cities
Innovation
ICTs and broadband networks
/ services
Which is the internal connection
of these processes? Which
are the advantages offered
to innovation because of
localization and
digitalization?

Cities /
communities

Innovation
systems

ICTs /
broadband
networks /
services
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IV. The functioning of intelligent cities
Cities and innovation systems
Locality and the making of the
innovation system
Simultaneous presence and
operation of all system‟s
components
External economies. Functioning
costs of the innovation system.
Cooperation costs.
Geographical proximity as
precondition of tacit knowledge
flows.
Local communities, trust, social
capital, cooperation in
innovation

ICTs and innovation systems
ICTs, communication,
codification-decodification,
explicit knowledge
ICTs facilitators of knowledge
transmission within the innovation
system / participation processes
ICTs and global extension of
innovation networks
ICTs operate at the internal
knowledge functions of the
innovation system
Gathering, processing, storing
information
Technology brokering
Cooperative innovation and
product development
Global marketing anf product
60
promotion

IV. The functioning of intelligent cities
Virtual innovation environments, digital cities and digital
collaborative spaces add new dimensions to cluster-type
innovation systems (based on proximity-cooperation) and to
learning-region-type innovation systems (based on institutional
cooperation):
A global dimension, stemming from the cooperation among
organizations dispersed all over the world, και
An intelligent dimension, stemming from the use of ICTs and
networks of knowledge / information collection, elaboration,
application, and automation.
A social involvement dimension (web 2.0)
Because of these new functionalities, Intel cities / clusters may be
considered as 3rd generation systems of innovation, after clusters
and learning regions.
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IV. The functioning of intelligent cities
F1: Strategic intelligence based on networks
A field of innovation which
has enormously profited from
collaborative digital spaces is
strategic intelligence.

Digital space for cluster intelligence
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IV. The functioning of intelligent cities
F2: Technology transfer and absorption networks
Knowledge networks in
technology transfer are
substantially enhanced by
digital community spaces.
Technologies are stored into
databases and online
marketplaces of technology
for license are created.

Technology marketplaces are
coupled with online services :
consulting services assessing a
portfolio of intellectual
property; evaluation; legal
assistance through the dealmaking process.

Collaborative
63
Collaborative space
space for
for tech
tech transfer
transfer

IV. The functioning of intelligent cities
F3: Collaborative innovation networks

Collaborative innovation environments based on community spaces,
are expert systems that may lead to problem resolution step-by64
step, for instance through the stages of problem solving;

IV. The functioning of intelligent cities
F4: Global promotion and outsourcing

Marketing, promotion and emarketpalces are mainstream
functions of digital cities. It is
the area that most digital
cities are active.

Digital promotion take
multiple forms: direct
marketing, attraction of
people and investments,
procurement and purchasing,
auctions, community and egovernment services.
Digital City of Parma
65

IV. The functioning of intelligent cities
Four functions emerge out of the integration of human creativity,
institutional capacity, and digital networking:
F1: Intelligence: Systematic collection, analysis, understanding and
diffusion of information concerning new product announcement,
technologies, industrial statistics, performance indicators, market shares,
price trends, etc.

F2: Technology absorption, based on licensing agreements for the transfer
of intellectual property rights, cooperative R&D or contract R&D, and spinoffs creation.
F3: Collaborative innovation: bridging separate technology fields and
enhancing complementary roles and skills along the innovation chain.
F4: Promotion of clusters and localities, reducing costs in all forms of
transactions: logistics in the supply chain; marketing and advertising;
information on policies, regulations, technical standards, and incentives;
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finding partners, buyers, sellers, and services.

Intelligent cities are still in their early days.
To date, most applications are being developed with respect to innovative
clusters and technology parks, as intelligent clusters, intelligent
technology districts, and technology parks. In these islands of innovation,
the innovation system is being enriched by communication infrastructure,
expert systems, and knowledge management tools, creating an integrated
physico-virtual innovation system.

Their architecture, as described, includes
three levels (physical, institutional, digital) and
four functions (intelligence, technology transfer, innovation, and
promotion).
Within the physico-digital innovation environment, human and institutional
factors predominate. Digital spaces and the online expert tools act as
facilitators of human and collective intelligence.
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