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REVISTING THE RELATIONSHIPS BETWEEN BROADBAND DIFFSION AND
REGIONAL SYSTEM DEVELOPMENT: A PRIMER

Sylvie OCCELLI, Alessandro SCIULLO

IRES - Istituto di Ricerche Economico Sociali déronte, Via Nizza 18, 10125 Turin, Italy. Phon&+RBL1-
6666462, Fax:+39-011-6666469, E-maitcelli@ires.piemonte.it

ABSTRACT

As they create generative conditions for socioeodnodevelopment ICTs and broadband
technology, can be understood as an innovationekeior system evolution. Whereas for a
regional system (a local area), technological psgrmay at certain times be regarded as
exogenous, information endowments and expectes hfunctionalities are not. An innovation
kernel, in fact, cannot exist outside the orgamrabf the regional/local system which it belongs
to. To grow and deploy its potentials, a fertileviemnment capable to adapt pro-actively to the
changes it produces is needed.

In this paper the conceptual underpinnings of amwation kernel are overviewed and their
relationships with those conventionally addressegional science studies briefly discussed.
Bbuilding upon the IRES research undertaken as ra gfathe Piedmont ICT Observatory
activities, an effort is made to pinpoint the detgrants and processes of regional development on
which an innovation kernel would encroach. A cqrioal framework is outlined which makes it
possible to elicit some main relationships betwk&rhs, broadband and developmental processes
in a regional system.

Key words: information wired environment, reflexiyico-evolution, regional development.

1 Introduction

The economic literature of the last decades offesederal contributions concerning ICT
based innovative processes, their origins and tiondifor their occurrenée Recently, the
relevance of ICT technologies has been also acledgeld in the formulation and
enforcement of European, national and regionalcjgsi (Commission of the European
Communities, 2006, European Commission and DG Bnser & Industry 2008; European
Commission and e-Business W@tch, 2008, Europeam@ssion 2010).

Among ICTs, broadband technology plays a cruci as it affects both ICTs developmental
paths and the strength of their societal impacttheumore, because of the range of novel
functionalities, broadband is not only an innovatio itself but it creates the conditions
necessary to develop further innovations.

Several arguments have been put forward to supipese arguments.

! See for example: Avgerou and La Rovere (2003)ri@sand Navajas Cawood (2008), Batten et. Al (3000
Jorgenson (2001), Louis Lengrand & Associés ( 20D@cas and Sands (2009), OECD (2002, (2006),qr01
Oliner and Sichel (2000), McKinsey Global Inst&{2010), Schreyer, (2000), Vicente and Suire 7200
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From the point of view of economic development,dgample, it has been emphasized that a
number of advantages coming through broadband aeetal the fact that the continuous
progress in broadband technologies prompts comygetinechanisms, thus spurring ICT
suppliers to adequate their strategies which woalsb benefit the final consumers.
Broadband effects on firm and sector productiviizdn also been pointed out, although the
final impact on the overall economy is still faofn being clearly ascertained (Atkinsons,
2007, Broadband Stakehold Group, 2004, Lehr et2@D5, Fornefeld et. al, 2008, OECD,
2008, Preston and Cawley, 2008).

Also from the organizational point of view, sevepalitive effects have been identified, as a
result of the diffusion and use of the broadbandises among firms, citizens and local
governments (Atkinsons and McKay, 2007).

Finally, a number of recent empirical studies pded evidence that positive outcomes are
achieved in the areas where broadband developrakes place (Atkinson, 2009, Susiluoto,
2003, Van Gassbeck, 2008).

The type of improvements produced by broadbandnatelimited to economic gains and
organizational upgrading. Broadband innovative piég in fact, forms a basis for
engendering further innovative, not necessarily l686ed, processes and products. In this
sense, ICTs and broadband constitute an innov&onel in that they create generative
conditions for socioeconomic development (Polloné @ccelli, 2005, Occelli, 2008).
Interesting questions that arise in the study afabiband diffusion within national and
regional systems is, on the one hand, how the aboestioned generative conditions
encroach on existing socioeconomic conditions (Ba2007) and, on the other one, how they
can help overcoming uneven developmental opporésnit

These issues are not only theoretically challendiBgrgero, Donato and Occelli, 2007;
Choudrie and Dwivedi, 2006; Dwivedi and Irani, 2p0But also relevant also from the
policy-making point of view, due to the fact thabadband is also credited as a main factor
for boosting competitiveness and sustain growta @gional and country level (Cawley and
Preston, 2007, Pupillo, 2009, Rintels, 2008).

This study aims to offer a contribution in thisatition. An effort is made to develop a
framework of analysis for accommodating the role lohovation and Communication
Technologies (ICTs) and of broadband among thermdtants and processes of regional

development.



A core idea of the present analysis is based onatbeementioned notion of innovation
kernel, according to which ICTs and broadband camderstood as a kind of generator of
local system development. As such, innovative KHecaa be assimilated with the notion of
economic multiplier, whose functions, however, ¢desably extend those attributed to the
latter.

Whereas, for a regional system (a local area)ntgogical progress may at certain times be
regarded as exogenous, on the contrary, informatimhowments and expected level of
functionalities are not. These are rooted in theral socioeconomic conditions existing in an
area as well as in the agents’ willingness to eagaghe broadband usages. An innovation
kernel, therefore, cannot exist outside the orgsdita of the regional/local system which it
belongs to (Occelli, 2008). The strength of itselepment depends on the agents’ awareness
about the benefits likely to be accrued in thegrgday life, in health, education, employment
access and economic competitiveness.

The work is organized as follows. First, buildingon the IRES research undertaken as a part
of the Piedmont ICT Observatory activifiethe notion of innovation kernel is recalled.

Then, an effort is made to pinpoint the determisarid processes of regional development
on which ICTs and broadband encroach. The desigoedeptual framework serves as a
reference for leveraging the ICTs’ generative iol@stering regional innovation paths.

Finally, some challenges for future research appgsed.

2. Leveragingtheinnovation kernel in aregional system: a conceptual approach

21 Innovation kernel and regional development

Underlying the concept of innovation kernel are¢hinterlinked elements:

e Information and Communication Technologies (ICTahich consist of the set of
artefacts brought into existence by the technoldgigprogress (computers,
telecommunication networks, cellular phones and Hybrids resulting from the
convergences of the former).

* Information, broadly understood here as the wholatinouum of transferable knowledge

which can be conveyed by means of ICTs.

2 For an overlook of the activities of Piedmont ICT Observatory, see

www.sistemapiemonte.it/innovazionetecnologia /osseriolCT.
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* Functionality, here defined as the operating abtisimaking it possible the working of an
organization, which is supported and/or enabled thy coupling of ICTs and of
Information.

But innovation is not simply something that happemsccur in a certain place, at a certain

time, because of certain conditions. It is strongiherent to the evolution of human

organizations (Read, Lane, van der Leeuw, 2009yebeer, innovation also happens to be
sought for, despite of its costly investment. Irsthegard, positive expectations about new
functionalities of innovation are recognized as anajrivers of this complex process (Witt,

2004).

In the current debate on the relationships betw€dis and the evolution of urban regional

socio-economic systems, in particular, three stepave been emphasized, and namely

(Graham, 2000):

1. substitution, according to which ICT applicationg anainly aimed at replacements in
order to improve efficiency;

2. co-evolution, according to which as a result of l@€reasing spreading, production of
virtual action spaces would occur together withgitgl counterparts in socio-economic
and spatial organizations;

3. recombination, according to which ICTs introducéugher relational-based dimension
which adds up to the already existing social, eodnp spatial and institutional ones.
Actually, the technological dimension does not dymptroduce an additional layer, but
turns out to be generative of new ways of dealiity #ose relational dimensions (Dodge
and Kitchin, 2004).

Whereas the availability of ICTs is a necessaryddam for the innovation kernel to develop,

agents, as represented by individuals, organizateond institutions, as well as the spatial

environment are the essential means through whiobviation potentials are shaped and
deployed in a certain area. In this respect, bgénts’ ability to take advantages of ICTs and
the characteristics of the recipient social, caltand territorial environment, are fundamental
in ICTs diffusion. The links between interactingdividuals, supposed to act not as blind
avatars, but as aware and cognitive agents, ancatigee of ICTs expected outcomes at the
collective level are therefore a challenging issuéboth a theoretical and operational ground
(Occelli, 2006b, 2008).



Some of the effects likely to be determined byrdaization of the innovation kernel in the

economy, society, environment and human settlemeat® already been gauged by the

literature and are briefly recalled in Tab.1.

Table 1- Main types of effects associated withagh@ication of innovation kernels (adapted
from Haglund and Nevalainen, 2004).

Substitution
First order effects

Co-evolution
Second order effects

Recombination
Third oeféects

The impacts and opportuniti

"The

impacts and

opportunities

The impacts and opportuniti

£S

created by the physical existen Coated by the ongoing use of IC.I_Screated by the o_veraII effects |of
of ICTs many agents using ICTs
ortunities for new efficiencies r|1CTS as a new paradigm pf
Growth of ICT sector and markef P growth (sustainable
usiness
developments)
Growth of ICT investmentsNew markets and more efficierRisk of reinforcement of
Economy within firms production for SMEs uneven pattern of wealth
Expansion and new financia’l\leW solutions _ for ~ sharing
Ongoing investment in ICT R&D P economic benefits (exclusian
markets : .
vs. inclusion)
_Spurs_to organizational chan odifications in the business-market
in private and governmental . ;
; relationships
companies
Market volatility
Jobs created as a result of fASCESS t0 better services: e'health'&Ellancing cultural
. government, e-learning, TeIe-worI?1 : . :
expansion of ICT sector omogeneity and diversity
e-commerce
i Access to_on-line inforr‘naﬁon'Creation of new types oEstablishin co-operative
Society health, government, education, iy yp g P
: communities communities
transport, leisure, etc.
Digital divide: discrepancies OtS . Encpgrag_mg . citizen
ecurity challenge participation in community
access to ICTs :
affairs
Increase and decrease in transpBudssibilities of de-coupling
. . gncrease of home delivery as|@conomic growth and
Design and production of mor : . . L
energy- efficient equipments result of_ e-commerce, reduction |@nvironmental impacts (i.e.
Environment travel miles by tele-work and traffienergy ~ consumption  and

of

and  humar externality effects) carbon emissions)
settlements | ICT  sectors as  lightweight ;. . jiation of material products
industry
. lf.xtension of product lifetimes an€hanges in settlements: risks|
Problems of old ICTs equipmen ducti f d devel ) i ,
disposal reduction of product developmerihcreasing environment
cycles pressure on local areas
Enhanced use of GIS information
2.2 Local area as a HCAS

The fact that socio-economic development is a ipedlphenomenon is a core notion in the

regional science literature.

When enquiring the features affecting the competitess of a production system, for

example, a local area can be understood as a hdatatic and dynamic advantages for local



enterprises, (Capello, 1995, Cusinato and Gibif82MacKinnon, Cumbers and Chapman,
2002Y.

Environmental factors, as well as the knowledgetss(Bruzzo and Occelli, 2005, Camagni
and Capello, 2002, Bramanti and Salone, 2009, Nahapd Ghoshal, 1998) are additional
determinants having a main role in the developroéah area.

Finally, the concept of local governance systemukhde also taken into account (see
Friend, Jessop, 1969). This relates to a humanitgcsystem, referring to a spatially
delimited and historically established territorywimg a commitment to make plans to sustain
and foster its evolution.

More recently, the system overall capability toestand manage its economic, social and
environmental dynamics, has been given increasittgnteon for the viability of the
development of a local area. In this respect, tht@n of local governance has been extended
to give a greater emphasis to the reflexive dinmnsi planning activity (Occelli, 2006b).

On the conceptual ground, the notion of (Human) @lem Adaptive System, recently
introduced in the complexity science literaturee(ddolland, 2006) provides a further
powerful metaphor.

A local area, in fact, can be conceived as a Hu@amplex Adaptive System (HCAS), thus
possessing the features recalled in Tab.2.

Table 2— Comparison of the main features of Human and NandruCAS

Descriptive keys Non-human CAS Human CAS
. Few components and | Many components (individuals and organizations)
1. Variables . : . . ; .
relationships interacting simultaneously at different levels

2. Relations with the

. Closure Openness
external environment

Adaptation and evolution. Changes that improve

Returning to some performances (credit assignment and rule

3. Purpose of regulation predetermined stable state

discovery)
. Only error-controlled Actions upon signals, formation of subroutines,
4. Forms of regulation - . :
regulation deliberation

According to the first descriptive key listed irettable, therefore, a territorial system consists
of a large number of individual and collective age(individuals, enterprises, institutions,
local governmental bodies) continuously interactwigh one another and exchanging both
tangible and intangible (information) goods. Seleratwork relationships exist, allowing

agents to interact both in within an area, andidetits boundaries, at different spatial levels.

® These advantages would stem from (Capello an@$ir&2009): a) the external context, providing tategand
intangible factors feeding enterprise productiatyd innovation; b) the governance system bringtogether
private actors and local institutions; c¢) the sbaiad economic relational system underpinning tha@ad capital
of a specific geographical context.



The fact that a CAS has the ability “ to ‘coarsaig’ and ‘chunk’ information about itself
and its environment” (Coward and Pines, 1994, B.141an e, p.711) is an additional
distinctive feature, which is particularly importan developing the reflexive capabilities of
human organizations (Occelli, Staricco, 2005).

As already pointed out more that three decadesiadact, the phenomenon of reflexivity of
social processes, requires acknowledging (Muller5): a) the embedding of the individual,
who observes, describes and influences any soegteinto a network of social processes
that contains these events and b) the intelligeattions of individuals to the activities of
others.

What this reflexive dimension also entails is tHatmany fields of social action behaviour
and strategy cannot be distinguished. Especiallgnaumans begin to live in a more and
more intensive manner in artificial, i.e. socialntexts, they influence and sometimes
construct such contexts on which, in turn, thelidaéour depends” (Muller, 1975, p.16)
Actually, this property of self-steering is assoeth with the so-called deliberative
consciousness and distinguishestibeno sapienss well as all kind of human organizations
(families, communities, nations) (see Donnadieu Kaiski, 2002.

What the above arguments point out is that for &5G8 exist, the context, (the system
external environment) is not only part of the systeut is also a component of the system
having the (ontological) properties of an agent.cdfirse, in a CAS the behaviour of the
context-agent will depend on the overall functignof the system, i.e. the instantiations of
the descriptive keys in Tab. 1, and ultimately loa type of CAS analysts are interested in.
The scheme shown in Fig. 1 can be of assistancaldsigning a range of possibilities
(Ocecelli, 2010). The scheme identifies four maiadiks derived from the joint articulation of
the two dimensions conventionally retained in dephvith CAS: that related to the micro-
macro level distinction and to the property-phenoanarticulation. Within each block the
main descriptive categories are also mentioned.

In both cases, then, context makes it possiblegoribe the outcomes of agents’ behaviour.

The encoded marks, then, would subsequently ta#fgents’ actions. Depending on the

“ Actually, it is worth recalling that the point giew by means of which an observer constructs aeioidother
systems, while recognizing these systems as agetheir own right (thus interacting also with thbserver)
has been a issue of enquire in second-order cyiiesiieleylighen and Joslyn, 2001).

® Such property, in fact, is inherently rooted ie thays organizations structure themselves at ffereint levels
and see to their management over time (Leinal 2009). To some extent, it is also at the basiwldt some
authors call as enculturation a process by meansahuspecies acquired the ability to “ decouple etati
organization from biological kinship” (Read, Lanedavan der Leeuw, 2009, p.44).

7



type/intensity of information associated with themfact, context can be viewed as an agent

type likely to possess certain features of humatelfigence”.

Environment

[External complexity Ieveq
4 C) Macro phenomena resulting
from CAS behaviour

D) Features of the whole CAS C1) Emergence and self-
organization:f(B1,B2,B3)
D1) Properties, pattern |C-D rel | ][
characteristics and type of \
control C2) Descriptors of the pattern:
Identity (self-awareness, attention,
[ Macro ] v > knowledge, expertise, values, rules),
level D2) Internal complexity level Intentionality (learning,inference,
[ (reflexivity and modelling process) innovation, decision making
processes), Evolution (adptation,
— - organization, replication, integration),
D3) Appreciation of CAS adaptation Maintenance (repair and recover)
level: Performance, Fitness, Flexibility,
Resilience
-D-A rel -C-B rel -B-C rel
v v
A) Basic ingredients of a CAS agent B) Manifestations of the interactions
among CAS agents
Al) Properties: physical characteristics B1) Features: autonomy , diversity
and cultural attributes (i.e. values, beliefs) redundancy multi-level s:tructuringi
[ Micro ] B-Arel
level —
A2) Relational attributes (i.e family and B2) Types and forms of connectivity
social ties) structure : hierarchy vs network
A3) Decision making capability: B3) Type of mechanims: building
information processing and blocks, coupling, type of feed-back,
communication creditassignment (reinforcementand
rule discovery) tagging

AN
H Stiameraz
[

Figure 1- An outline of HCAS (developed upon Couture, 2007)

A last aspect of the scheme deserving attenti@aia®lto the type of relationships among the
different blocks. Although the suggested distinctiamong the four blocks is mainly a
descriptive expedient, (a CAS in fact is a holonithg the properties of both a part and a
whole) it makes it possible to highlight that difat type of relationships exist: a)
instantiation-type relationships, as those labedsd-A rel; b) types of interactions among
agents (those labelled as A-B rel); c) generatype-trelationships such as shown by the B-C
rel label; d) encoding relationshfp&hose labelled as C-D rel); e) relationships eissed
with feed-back loops, such as those indicated &s 8-B and D-C rel

® These encoding relationships would result fromeaaluative process which a human CAS is suppased t
undertake because of his endogenous reflexivitgavalr.

" A further point to note here is that the ways ¢heslationships are activated and applied afféet formation
and evolution of the context-agent. By means ohtha local area, then, can also create throughclsear
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3. Determinants of regional development and theroleof ICTs

In the following, a conceptual framework of locadvelopment is outlined in which the
capability of self-steering is addressed. A clasimade that ICTs, and more specifically the
leveraging of the innovation kernel, have a mage to play in supporting this capability.
Discussion proceeds by successive steps.

First, building upon the cybernetic approach, acfiomal scheme of HCAS (herein also
indicated as a local area) is provided, which dggtishes between what has the responsibility
to manage or guide the system from what makessytstem functioning (par. 3.1).

Then, the scheme is detailed by accounting fort afsgeterminants of regional development
already well known in the literature (par. 3.2).

The enriched scheme turns out to be useful foamgtting the notion of innovation kernel

and this is carried out in the last step of theulsion (par.3.3).

3.1 A functional scheme of local development

Considering a local area as a HCAS means that rtiporiance given to those factors
conventionally viewed as determinants for developiesuch as territorial capital,
specialization, and evolutionary learning, woulgsoatlepend on the ways through which they
support its self-steering capability.

To account for that it can be helpful, to haveuactional description of HCAS and

distinguish two main subsystems, the so calleBRATING andGUIDING SYSTEM, see Fig. 2.

The QPERATING SysSTEM (OS) deals with those processes (and patterng)viedt in the

working of a local area and supporting its mainteeaand transformations over time (see

Al, A2, B1, B2 in Fig.1). A number of well known rcepts in the regional science literature

are pertinent in this respect:

0 agglomeration.lt relates to the urbanization processes and thmdtion of settlement
structures as they are progressively created éydmcentration in an area of (material
and immaterial) resources and activities intergchtiath functionally and spatially;

o0 accessibility. It underpins the relationships between the need ttalgarin certain
activities (access some resources), typically Extan certain areas, and the efforts

involved to reach them (typically time and trangmmsts);

exchange, interaction and evolutionary learningesses, what some authors (see Girardot, 2009)reeeatly
calleda territorial intelligence understood as “a mean for the researchers, aatargerritorial community to
acquire a better knowledge of the territory bub dtsbetter handle its development”.



0 generative mechanismdhe notion encompasses whole range of socioeconomic,
cultural and institutional processes which overetiare responsible of the formation of
agglomeration and accessibility (Camagni and Cap&lb02).They are also a source of
the competitive advantages of an area and at tine $@ne create the conditions for its
further evolution (David, 2007).

Guiding System

Decision making system

L
! |
Goal | |
H
Information system :> 1 :
H
1
: |
H
: I
f |
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|

|

|
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Figure 2 - A functional description of a local area

The QUIDING SYSTEM (GS) encompasses those processes involved inngte¢ke operations
performed by a local area (what in Fig. 1 is repnésd by the connection between external
and internal complexity levels). It is associateith the human reflexivity dimension and
modelling capability and stems from two main maiimas: a) a need of acting without delay
for achieving a certain goal and b) a quest foreusidnding a situation better that is for
dealing with the uncertainties about the conseeeermt alternative actions. The GS then
includes functions such as those related to gathernd processing information. It also sees
to decision making and more specifically to tle® of knowledge resources provided by both
the information system and the system’s own cajpwhd leverage them as well, in order to
comply with the system motivations and needs (saedini and Occelli, 2010). Relevant
aspects involved in this regard are (see Fig.1):
o the definition of the system goals as these stem fa value laden evaluation of the
system state and motivations for its changes (Es&k$D2 and D3);
o the appreciation of the state of the system (asenyidg, for example, the type of
descriptors shown in C2);
0 selection and coordination activities (which underhe processes in blocks A3 and
B3).
10



To support the existence of the local area oveetimwo main requisites (at least) are
necessary:

» that both thedoPERATINGand GUIDING SYSTEMShave an adequate level of functionality;

» that there exist a set of conditions/processesvaitp for convenient couplings between

the two systems.

3.2 Detailing the subsystems: determinants aratimiships

Several studies in the regional science literahaee identified in theerritoriality of the
local area the main source for its development. f#a&tures, determinants and processes
underlying the concept dérritoriality are manifold. In the following, an effort is matie
recall some of them as they are at the basis of hdaze been identified above aBERATING
and QUIDING SYSTEM. For the sake of the discussion, here, they atenduished in two main
groups, labelled as:

a) | LEVEL DETERMINANTS: they relate to the socio economic, spatial, emvirental and
institutional features of the local area (systefmeir presence are at the basis of the working
of the QPERATING SySTEM. These determinants have their roots in well-kngaithough
ontologically heterogeneous) notions such as: apeation/diversification, territorial capital,
openness, inclusion/exclusion, sustainability,dsfructure development, skill and education.
b) Il LEVEL DETERMINANTS:. they include a set of process determinants, soivehich also
stem from the encoding in the system of agent$vites, which affect the behaviors of the
individual agents and organizations, and underpeways the LEVEL DETERMINANTS are
geared (see the D-A rel in Fig.1). They have a nrdilnence on the type of control, which
both at individual (see level B3 in Fig.1) and eotive levels, (see C2 in Fig.1) the local area
would adopt for overseeing its management and éwoluTo provide examples of these
determinants we can mention: pro-activity as arntud# which make agents act in
anticipatory and change-oriented ways; social aralutionary learning; capability; citizen
participation in development processes; [° orderflexevity (willingness of a
system/individual to extract information from thaveonment in order to sustain itself);
affordance (a potential for an agent to extracbnmiation through an interaction process
among individual agents or between an agent amuhizxt).

To support the determinants of tbeERATING and GUIDING SYSTEM, and the viability of the
local area over time, an adequate level of seHrsig capability is necessary. This means that

besides the need of conveniently coupling the sywstems, a higher-level reflexive ability

11



(herein labelled aB order reflexivity) is necessary to see to the transformations ofyseem
over time. To some extent, this ability can be asged with the notion of “organizational
thinking”, by which territorial systems would “...regsent their context by modelling
them...” (Lane et al 2009b, p.35).

Examples of outcomes of Il order reflexivity preses are:

* governance: here broadly understood as “the whiolleteractions taken to solve societal
problems and to create societal opportunitiesufiolg the formulation and application of
principles guiding those interactions and care ifatitutions that enable and control
them”, (Kooiman et al. 2005);

e upgrading in the ways activities are performechm $ystem, thus making it available new
attributes of system functionality. It would endegents with new ways of dealing with
choice, information and action, and ultimately empotheir participation in local area’s
change trajectories.

For the sake of the present discussion, the scirefig. 3 shows the relationships among the

determinants and how they affect thfERATINGANndGUIDING SYSTEM

utcomes o
*Requirements of Governantt
sFunctionality attributes

IILEVEL DETERMINANT
* Pro-activity
* Capabillity
* Inclusivity

| LEVEL DETERMINANTS
* Specialization/Diversification
* Territorial capital
* Openness, Inclusion/Exclusion,
Sustainability

* Social and evolutionary learning
¢ Affordance

* | order reflexivity (information uptake-
over)

* Infrastructure Development
* Skillsand Education

w [

EVOLUTIONARY

Loop L2
RECURSIVE
Loops

N ok
' OPERATING SYSTEM 1 ! GUIDING SYSTEM :
' system functionalities seeing to transformation | ’v system functionalities seeing to knowledge 1
' processes h 1 [ management |
| -agglomeration e COUPLING | |
1 -accessibility 1 ! . Goals 1
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Figure 3 — System functionalities and determinaft®gional development

Three main types of loops are emphasized is¢cheme:
e L1: the coupling (horizontal) loop which, over short time ranges, within a certain

governance regime and given a certain level of tfanality attributes in the system,
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makes it possible to align tll®ERATINGand GUIDING SYSTEM By means of this loop the

system would leverage | and IEVEL DETERMINANTS and undertake the adjustments

necessary to continuously adapt to the many impulseduced by a changing
environment;

» L2: recursive loopswhich, as a result of L1 processes, and givenr&ioeform of
governance and functionality attributes, seehw upgrading and modifications in
both the | and ILEVEL DETERMINANTS over the medium time range;

e L3: a so-callecevolutionary loopwhich building upon the outcomes of L1 and L2
processes is responsible for changing the systamatifunalities and governance

regime, over the medium-long run.
3.3 ICTs and regional development: instantiating innovation Kernel

To accommodate the concept of Innovation Kerne) (thin the above scheme, Table 2
recalls its constitutive elements (Pollone and @icc2005) and mentions the types of
evolution process they would likely to support.

Table 2 — Development of the Innovation Kernel lstely effects

Elements of the IK Egggggg Examples of economic and societal outcomes
first order effects: they are produced by the gitsl availability
of ICTs
1. ICTs component substitution economy: growth of ICT investment; ongoing investin@ R&D,

spurs to organizational changes
society: access to on-line information, reductibdigital divide
second order effects: they stem from the increassegof ICTs
economy: higher productivity, market diversificatiand more
2. Information component  co-evolution efficient production, new in market relationships
society: improved access to better services, nepesty of
community
third order effects: they result from the combireftects of ICT
usages by a great number of agents
economy: ICTs support a more sustainable paradiggnosvth and
new solutions for sharing economic benefits
society: balancing cultural homogeneity and divgrsio-operative
communities, improved citizen participation

3. New functionalities recombination

The descriptive keys listed in the table indicdtat tthe components of an innovation kernel
can themselves be included among the determinantheolocal system (for example,
broadband infrastructure belongs to theLHVEL DETERMINANTS, and Internet based

information systems to the UEVEL DETERMINANTS).
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For the sake of the discussion, the table alsosgseene examples of the outcomes, that over
time, are likely to be observed in a local areaassult of the activation of the innovation
kernel.

They are meant to emphasize the fact that the geyaot of the innovation kernel takes place
in place and over time. Its different outcomesaatfdepend on the agents’ capabilities to get
hold of ICTs and on local area overall readinessutdure the growth of the innovation kernel
as well.

As observed in the spreading of innovations (Brod®31), one can also assume that the
deployment process of the innovation kernel wouldgpess by successive steps, and its
outcomes be associated with what in Tab. 2 isddiltst, second and third order effects.

A description of the mechanisms by means of whiehinnovation kernel would leverage the
determinants of a local area and support its emvlubver time is graphical offered in the

scheme of Fig. 4.

To

1. ICTCOMPONENT

The impacts and opportunities
created by the physical existence of
ICTs

L1 COUPLING

T1

1. ICTCOMPONENT

The impacts and opportunities
created by the physical existence of
ICTs

2. INFORMATION COMPONENT -

Time

The impacts and opportunities
created by the ongoing use of ICTs

TTTEVEL
DETERMINANTS

| OPERATINGSYSTEM |e&— 51 GUIDING SYSTEM
' ' ucowum !

T2

The impacts and opportunities
created by the physical existence of
ICTs L " s L EVOLUTONARY L00P
” S

1. ICTCOMPONENT [

N
2. INFORMATION COMPONENT i

The impacts and opportunities
created by the ongoing use of ICTs

3. FUNCTIONALITY COMPONENT

The impacts and opportunities
created by the overall effects of
many agents using ICTs

Ts

Figure 4 — The Innovation Kernel in action
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Although overly simplistic the sketch provides derence framework for the arguments
discussed so far. It is hoped that it might alsoveseas a basis for policy oriented
investigations in real systems.

The scheme depicts an idealized account of theogiey@nt process of the innovation kernel,
although it is also inspired by the results of #mapirical investigations carried by the
Piedmont Observatory over the last years.

It assumes that when, at a certain time (say ®)rthovation kernel appears in a local area,
the ICT component is then leveraged firstly, aheti tl. As it mainly affects the
communication relationships, it is supposed thist ¢tbmponent would primarily improve the
alignment between th@PERATINGand GUIDING SYSTEM i.e. by shortening the time necessary
to their coupling and/or by overcoming the frictitnposed by the distance which can exist
between the two systems. On-line access to serligcegizens, firms and local governments
are examples of this improved alignment.

Then, as the ICT component is progressively appatget by the different agents, the
information component becomes increasingly appafaintime t2). Together the ICT and
information components, can modify the ways thatr@hships among the system agents are
established, thus changing the patterns of sysedationships. As a result, a cascade of
changes are triggered (by means of the recursoe rieentioned above) which involve both |
and Il LEVEL DETERMINANTS. Examples of the effects produced by this stageeosblbpment

of the innovation kernel are manifold and can hentbin all the societal organizations; they
include changes in firms’ supply chains, on-linéeractions with local governments by
citizens and firms, and the formation of on-linencounities.

It is at this developmental stage that the trams&tions in | and IILEVEL DETERMINANTS
yield those traits likely to generate novel so@ohnical networks.

These entities can be understood as an organiabtioa cultural paradigm which, through
technology, bring functional and relational elensetitgether, making way for a plurality of
organisations of social networks. They form compraive systems encompassing human
and technological elements, interacting togethemimans of various social and technical
relationships (Berra, 2007). No supremacy existohg type of network over the other in
shaping the resulting socio-technical system, aljhoeach one can play a specific role as the
whole network is progressively established and ghdrover time (Berra and Occelli, 2008).
Finally, at time 3, as these (ICT-based) networkzaad and progressively consolidate, new

attributes of system functioning can appear. Ifaoas these networks would prompt and
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reinforce learning processes, while allowing mdfeative and educated, participation, self-
steering capability (Il order reflexivity) of thedal area may be improved.
As a result new governance requirements can bélissiad and set the context for growing

another innovation kernel.

4. Concluding remarks

The role of broadband in contributing to the lopalformance and growth has a relevant
place in the theoretical and empirical discussidiswever, the majority of the studies
undertaken so far concentrated on the process a@dband implementation, without
addressing the potential benefits that its usagey accrue to the overall system. In
particular, the generative conditions that broadbamght create in a local area, while
boosting innovative developmental paths are stdirtmoked.

The present study made an attempt to addressitdsemss.

It outlined a framework of analysis for accommodgtithe role of Innovation and
Communication Technologies (ICTs) and of broadbardong the determinants and
processes of regional development. The conceptrefi@mnal system as a Human Complex
Adaptive System was put forward and developed towaat for ICTs as enabling factors in
regional evolution. In this context a view that KCdan be understood as an innovation kernel,
was also put forward and a stylized account ofiégelopmental process in a regional system
suggested.

Although still far from being definitive, the disssion exposed a number of aspects, and
namely those related to the role of reflexivity anfdICT based socio-technical networks,
which should be given deeper attention in futesearch

For example, referring to the innovative role oT&; questions are raised about how to better
account for the impact of broadband in sustainiogamly other ICT based innovations, but
also the associated network externalities (Atking907) which, locally, may be leveraged
for innovative developmental path. The analysithefdiffusion of innovations should also be
extended to consider the expected beneficial imieattICT based socio-technical networks

can produce in improving social practices and anganore socially robust community

8 Actually this is the realm of complexity sciencedaits contribution can be substantial (for a revisee
Rullani, 2003 and 2009, Bertuglia and Vaio, 2009).

16



A further concern is how to better take into acdotlve normative/behavioral aspects that
underpin every social practice and modulate tloeatance of novel ICTs based usages.
Finally, a challenging research topic is relatethi® learning capability of the overall system
in seeing to its evolution over time. A point tot&dere is that usages of ICT artefacts and
collaborative socio-technical networks can haveugial role in this regard, in particular in
supporting the co-evolution between thrrERATINGandGUIDING SYSTEM In fact, for certain
services. For certain collective services, thevwdrdge leveraged by the ICT systems
embedded in these networks, can increase the yj(atitl value) of the delivered services and
raise users’ perception of their public value, whhelping to establish new forms of
democracy (Coleman, 2001). It might also spurm@ans of trust enhancing socio-technical
networks, actors’ contributions to collective gog@sstells, 2004, Kahan, 2002).
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