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Abstract

The man objective of this work is the set-up of a holidic, systemic and
evolutionary framework to explore the issues of regiond innovation in the new
economic  environment  emerging from the trandormaion the world economy is
undergoing. In our view this tranformation is enabled by the evolution of the
Information and Communication Technology (ICT), hence the definition Digitd
Economy to name the new economic environment.

In this paper, we focus manly on how the Digitd Economy could shapes the
relaionship between the digital innovetion processes and the regiond levd of
economic organization. We maintain that this rdationship is crucid in underganding
the issue of economic development and to take into account the different levels of
development indgde the same country.

A huge amount of literature faces the issues of economic deveopment and
innovation processes from different perspectives. Among these different perspectives
we recall:

- The geography perspective based on general theory of location (Scott, 1998);

— The competitiveness perspective that address the role of location in competition
(Porter, 1990);

— Theingtitutiona economic perspective (North, 1990);

- Thelearning regions perspective (Boekemaet al., 2000);

— The sysems of innovation perspective, essantidly in the form of Nationd Systems of
Innovation, NS [(Lundval, 1992), Nelson (Nelson, 1993) and Freeman (Freeman,
1995)].

This lig of perspectives is obvioudy a not complete list of the severd approaches
have been developed about the economic development issue. From these different
perspectives the following e ements emerge:

a) They share the view that space, innovation, knowledge, learning, inditutions and
rdated isues matter, explicitly or implictly, in deemining the economic
development of aregion;

b) Some of these perspectives, like the learning regions and the systems of innovation
peroectives, recognize, explicitly or implicitly, the digtinguishing characters of the

new economic environment assigning a prominent role to the learning processes;
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c) Some of these perspectives, like the inditutiond economics and the systems of
innovation perspectives, assgn a prominent role in ther dynamics processes to the
inditutional set-up.

These dements require the search for an interdisciplinary gpproach in building a
coherent and holistic conceptud framework to address the regiona innovation issue in
the Digital Economy. This paper is a tentative work to contribute to this search, starting
from the exigting literature and from some empirica evidences about the new economic
environment, at firms and regiona level. The results of this search are:

1. The rdevance of intangible assets of regions in attracting and retaining new firms.
In the future, the regions that perform the best will be those deploying ther
knowledge assets most effectively for innovation. In that regions, the ability to learn
becomes the key asset of the Digitd Economy;

2. The shift from traditiona ‘external economies to ‘network externdities fostered by
the growing relevance of intangible assts,

3. A dhift from traditiond technology policy towards innovation policy that will be
much more demand based than technology policy has been until now.
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1.1 Introduction
The deep transformation the world economy has undergone in the last two decades has
been characterized in saverd ways by different scholars. Following their own scientific
backgrounds and specific academic disciplines, each scholar may refer to the new
economic  environment  usng such tems as Globd Economy, Digitd Economy,
Learning Economy, Knowledge-based Economy, Alliance or Flexible Capitdiam, etc.
In this paper, | focus mainly on how this transformation shapes the reationship between
the innovation processes and the regiond-nationd-globa levd of economic
organisation. Concomitantly, | highlight the new regiona foundations of economic
performance, not only for the region as a whole, but dso for the single firms located in
that region. In my view, two main factors shgpe the new role of regions in the economic
sysem:
- The mobility, across nationd boundaries, of firms created assets due to the
globdisation processes which the world economy is undergoing;
- The increadng rate of learning processes insde and between organisations due to the
emergence of a Knowledge-based Economy.

These factors require that regions provide immobile created assets to complement
the mobile asssts of firms. Among others, because learning is a collective and socidly
embedded process, regions should provide an inditutional infrastructure in order to
offer efficient support to learning processes within and among firms. Moreover, these
factors represent a chdlenge to the management of firms because the choice of where to
locate a branch, manufacturing plant, or home base is no longer a ‘definitive choice,
but depends on the new opportunities offered by a region. In this sense, the new
competitive environment needs an interdisciplinary approach through the convergence
of different traditiond disciplines such as management and economic geography.
Concomitantly, these factors represent a chdlenge for the stakeholders of a region
because they increase the competition between regions in atracting and retaining firms

The dating point of my andyss is the identification of the specid character of
the new economic environment in which the evolution of Information and
Communication Technology (ICT) is a driving force enabling the transformation, hence
the use of the teem ‘Digitd Economy’ to define the new environment. In this sense
Digitd Economy is the new techno-economic paradigm (Freeman and Perez, 1988)

whose key factors are the microprocessor and the Internet.
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1.2 Some stylised facts on the Digital Economy

In this section, | highlight some of the mogt driking facts about the Digitd Economy at

macro level. The view teken in this paper is tha the trandformation which the world

economy is undergoing is emerging by the co-evolution of ICT and inditutions. Here,
by inditutions | use the very broad definition given by Coriat and Dos (Coriat and

Dog, 1998): formd organisations, patterns of behaviours that are collectively shared,

negative norms and congraints.

This co-evolution is generating severd changesin the structures:

- Changes in the organisttion of firms. The old hierarchical firm gives way to a new
flexible form of semi-independent groups linked laterdly rather than verticdly, as
shown with the empirical evidence of Virtud Clusters (Romano, Passante and Elig,
2001);

- Changes in the economies of scde. In the manufacturing sectors, the introduction of
ICT has dradticdly lowered the minimum efficient scde of production for many
individua product lines, fixed costs are covered by producing many poduct lines so
that economies of scope become more important than economies of scale;

- Shift to services. The proportion of the labour force in the manufacturing sector is
seadily declining, whereas the proportion of the labour force in the services sector is
Seadily growing, to the point that the services sector is now the largest single sector
by employment in dl industriaised economies,

- Locationd effects As the Virtud Clusters phenomenology shows, the massve
adoption of ICT dlows production to be disntegrated into a series of independent
operations, and moreover, it dlows independent units to be co-ordinated in ways that
were impossble in the past. These transformations, together with the improvements
in trangportation technologies, today dlow component parts to be produced
anywhere in the world and to be shipped to arrive when and where they are needed.

Moreover, the co-evolution of ICT and inditutions is giving rise to two relevant
phenomena: the Globa Economy and the Knowledge-based Economy.

1.2.1 The Global Economy

Many of the structural adjustments enabled by the ICT revolution can be interpreted as
an incressed globdisation of the world's economies. According to Kobrin (Kobrin,
1997), in the Globad Economy nationd markets are fused transnationdly rather then
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linked across borders through flows of trade and invesment as in the previous

Internationa Economy.

This shift from International Economy to Globa Economy is characterized by:

- The adoption of ICT as a means of integrating and co-ordinating geographicaly-
dispersed extra-firm activitieswithin Virtud Cluders,

- A dgrong internationa economic interdependence due to trade and financid market
linkages. Among these linkages, financid linkeges are dronger because of the
growing rate of Foreign Direct Investments (FDI). The man drivers of FDI growth
are: (a) the access to basic factors (capita, raw materias, etc.) from a foreign outlet,
(b) the access to makets, andlor (c) the sdective tap of particular skills,
technologies, or learning experience (Dunning, 1997). In the new environment, more
and more developed countries are in competition to attract high-quality FDI based on
the lagt driver;

- The dramatic increases in the scde of technology: in its codt, risk, and complexity
tha are the mogt important (but obvioudy not the only) motivation behind the
formation of draegic dliances, egpecidly in some indudries, such as automobiles,
pharmaceuticals, biotechnology, aerospace, and information technology. Cross-
border drategic dliances, together with FDI, ae the man drivers behind the
geographica digpersion of economic activities,

- The emegence of networks as a basc mode of organisation of internaiond
economic transactions, hence the definition: “Network Economy”. The Network
Economy is conceived in terms of a complex web of transactions (Kobrin, 1997)
based on dliances linking various pats of an organisaion (for example an MNE)
with others.

The most evident effect of the dynamics described above is a relentless eroson of
the borders between individud nationa economies and a shift in the pattern of world
development from a network of interacting national economies toward a single globdly
integrating economic System (Scott, 1998). This shift represents a chalenge for nationa
governments and they generate new governance mechaniams and patterns through
redlocations of power (Lipsey, 1997). Redlocations are tending to transfer some of the
powers of nationa governments upwards to supranationa bodies and others downwards
to more locd levels of government. These processes cause the emergence of a fourfold
gpatia hierarchy of economic and political relationships (Scott, 1998):
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- Thegloba leve condituted by different networks of economic activity;
- The pluri-nationd level represented by a group of multination blocs, such as the EU,
NAFTA, etc.;
- Thenationd leve focused on the classcd sovereign Sate;
- The regiond level that, according to Scott, is re-emerging as a modern articulation of
€CcoNomic organisation.
Despite the name, in the Globd Economy it is the srong interdependence
between the levels of this hierarchy that matters, rather than the globd level aone.

1.2.2 The Knowledge-based Economy

The Knowledge-based Economy is another relevant subset of the dructura adjusments
which the world economy is undergoing as result of the ICT revolution. The empirica
evidence about Virtud Clugters highlights the role of knowledge and of learning
processes in the dynamics of Virtud Cluster formation and growth.

In the evolutionary perspective, knowledge and learning processes are drictly
related to innovation and, hence, to vaue creation. Learning processes are the first step
in producing innovation, and, smilarly, each innovation triggers new learning processes
due to the need to ded with the change. In some sense, learning processes and
innovation form a whed like the one shown in Fg. 1, whose revolution speed is
increasing in the Knowledge- based Economy.

Learnin ,
9 @ Innovation

processes .\J

Figure 1. The ‘wheel of learning’ formed by learning processes and innovation

according to an evolutionary approach.

At globd level, the search, creation, and deployment of knowledge assets are
mainly transforming the economic environment for MNE activities and, particularly,
they shape the FDI and drategic aliance activities. In this sense, there is a strong
interdependence between these processes and the globalisation processes described
previoudy. Some stylised facts on this interdependence are as follows:
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- Increesingly firms are investing abroad, to protect or to increase their core
competencies, accessng foreign crested assels, i.e technologica  capacity,
information, human cresativity, and markets. As remarked in the previous section, the
sSective tapping of paticular skills, technologies, or learning experiences is
overriding other factors as a driver of FDI growth in the Digital Economy;

- Some of these crested assets are proprietary to particular foreign firms, others are
more generaly ble to firms but immobile across geographica space;

- Concerning the created assets owned by foreign firms, the moddities of seeking
crested assets are mainly: FDI that takes the form of mergers and acquistion of
fordgn firms crossborder draegic dliances egpecidly within knowledge- and
informationtintengive sectors (Dunning and Wymbs, 1999);

- Immobile crested assets are pat of the technological, educationd, and legd

infragtructure that provides generd inputsto firms.

1.3  Regional innovation in the Digital Economy

A huge amount of literature dedls with the issue of economic development — at regiond,

nationd, and globd levd — from different perspectives. Among these different

perspectives| recall:

- The geography perspective based on the general theory of location in which “the
centrd question is how and why different types of production occur at different
levels of quantitative resolution in different places, and how any specific locaiond
outcome affects the performative qudities of the economy” (Scott, 1998);

- The compstitiveness perspective that addresses the role of location in competition,
and is strongly influenced by Porter’s theory (Porter, 1990) of the competitiveness of
nations, regions, and other geographic areas. Through his diamond metaphor, Porter
depicts the nature of a location’s busness environment offered to firms, and how this
environment affects the firms competitiveness. Moreover, Porter shows how the
prevalence of cdugers in economies, rather than isolated firms and indudtries,
determines the nature of competition and the role of location in competitive
advantage;

- The inditutiona economic perspective in which the pathway to economic growth
and development is set by the character of established indtitutions and their ability to
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adjust to change in the mogt cost-effective way. In particular, the 1995 Nobd Prize
winner Douglass North (North, 1990) highlights how the role of inditutions is to
minimize the transaction cods through high-trust inditutiona framework and co-
operation;
The learning regions perspective based on the assumption that economic growth is
dependent on innovation, and innovation, in turn, is dependent on learning processes,
learning processes are generaly believed to be connected with space, hence learning
regions [for a review of learning regions see for example (Boekema et a., 2000)].
According to Forida, learning regions function as collectors and repostories of
knowledge and ideas, and provide an underlying environment or infrastructure that
fecilitates the flow of knowledge, ideas and learning (Florida, 2000);
The sysgems of innovation perspective (essentidly in the form of Nationd Systems
of Innovation, NSI) — based on an evolutionary approach to technologica change —
was developed mainly by Lundval (Lundval, 1992), Neson (Neson, 1993) and
Freeman (Freeman, 1995) [see dso an excdlent review by Edquist (Edquist, 1997)].
A broader definition of NSl includes al parts and aspects of the economic sructure
and the inditutiona set-up dffecting learning and involved in searching and
exploring (Lundval, 1992).

This lig of perspectives is obvioudy an incomplete lig of the severd approaches

to the economic development issue. From these different perspectives the following
elements emerge;

1

They share the view tha space, innovaion, knowledge, learning, indtitutions and
related issues mater, explicitly or implictly, in deermining the economic
development of aregion;

Each of these perspectives addresses a gecific point of view, some of them have an
interdisciplinary gpproach, and in my opinion, they stimulate the search for a
coherent and holistic conceptua framework to ded with the issue of the regiond
development.

These dements drive the set-up of a holigtic conceptud framework to explore the

issues of regiond innovation in the Digita Economy.

1.3.1 Towards a conceptual framework

The organisation of production in the Digitd Economy involves regions in a

transformed way compared to their role in previous modes of economic co-ordination.
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Indeed, localised processes of growth and development ae emphasized by
globdisation, and the world economy is characterized by d<rongly interconnected
regiona economies.

The Digitd Economy is booging a shift in the nature of externd economies
(externd economies ae a the heat of regiond foundation): from datic towards
dynamic efficencies based on innovation and rate of learning. Generdly, regiond
theories dtress the relevance, for locationad advantages, of cost minimisation due to the
proximity to natural resources, rdlaed firms, customers, or skilled pool of labour. These
advantages have been superseded by the globdisation of markets, technology, and
supply sources, and by lower transportation and communication costs. Today, externa
economies are based on the avalability and qudity of locationspecific creasted assets
that complement the mobile created-assets of firms, among these assets there are the
inditutions that foster entrepreneurship, knowledge accumulation (Dunning, 1997) and
learning processes.

As consequence of the above consderations, some facts emerge:

- Since leaning is an interactive and socidly embedded process, the inditutions, as
defined previoudy in this paper, shape the learning efficiency of an organisation;

- Organisationd learning criticaly depends on sharing knowledge (tacit, codified or
both) but it dso depends on trus and commitment among the members of the
organisation itsdf, or anong members of different organisations;

- The role of trus rdationships and of collective vaue sysems in affecting regiond
development emerges in the ‘socid capitd’ concept popularised by Putnam (Putnam,
1993): the inditutions and organisations of regiond communities in Northern Itdy,
with ther socid reationships, form ‘networks of civic engagement’, that facilitate
the activities of palitics, production, and exchange;

- In Slicon Vdley, socid cepitd can be understood in terms of the collaboretive
partnerships that emerged in the region fostered by economic and inditutiona actors
in search of objectives rdated specificaly to innovation and competitiveness. This
modd ‘underscores the importance of cooperation between firms and inditutions
and, thus the role played by links and networks involving different organisations
(OECD, 1992). The innovation networks (Ralet and Torre, 1998), (Cohen and
Fields, 1999) link firms, banks, research organisations, univerdties, government, and
any kind of public and private inditutions. In these innovation networks, the linkages
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among the actors are knowledge-based ones (Nonaka and Takeuchi, 1995), (Rallet
and Torre, 1998) which enable learning processes in an organisation or in aregion.
According to Cohen and Fields what these innovation networks in Slicon Valey
share with the networks of civic engagement is amply and only a common network-like
dructure. The fact that economic and inditutiond actors in Silicon Valey fostered the
creation of innovation networks provides encouragement for efforts to creste an
innovative milieu in other regions.
In the next section, | introduce a network approach to regiona innovation and |
propose a shift from externa economies to network externdities.

1.3.2 Networks of innovation and network externalities

The role of networks as new forms of economic organisation differing from markets and
hierarchies has been emphaszed in the Digitd Economy. Hierarchies have limited
learning abilities and markets have limited capacities to process information effectively.
Networks and dliances are ways to counter these failures, ways to combine the benefit
of being large and smdll at the same time (Acs, de laMothe and Paquet, 2000).

The concept of network highlights the role of cognitive and socid rdationships
among the firms in Virtud Clugers and between firms and other indtitutions in a region.
Moreover, it highlights the role of a vdue network in which an organisation needs to
collaborate not only on a peer level, depatment level, or organisation leve but aso
needs to see and collaborate holigticaly a a sysem level. The only way to achieve this
result is by cregting a network of reationships between every pat of its ‘busness
ecosysem’. At a time when the vaue chain concept is giving way to vaue networks,
the emphags needs to shift from minimizing transaction cods incurred by individud
firms to maximizing transactiondl vaue cregted by networks of firms.

In a vaue nework, due to the complex web of reationships among the
paticipants, the boundaries of a firm are not wdl defined. If one focuses on an
intangible asset such as socid capitd — i.e. the overdl st of rdaionships that make
organisations work effectively (Prussk and Cohen, 2001) — which pat of the socid
cgpitd is ‘internd’ to the firm and which part is ‘externd’? In this case, what is the
meaning of the ‘externd economies defined previoudy in this section?

According to Saxenian, the concept of externad economies is based on the view of
the firm as an aomidic unit of production with dearly defined boundaries (Saxenian,
2000). In cluster theories, externad economies help to explain the advantages that are
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derived from the spatiad clusering of economic activities. Saxenian, based on the
different evolution and performances of Slicon Valey and Route 128, adopts a network
goproach to regions, in which the <hift is from externd economies to network
externdities.

Here, | use the term network to mean a set of actors and the linkages among them.
Learning and knowledge credtion are interactive and collective processes that involve
the creation of some kind of networks among individuas and organisations. According
to Saxenian, Silicon Valey has a regiond network-based industria system and dense
socid networks that enable learning and mutud adjustments. In contrast, Route 128 is
dominated by large vertical corporations, that interndise many productive activities
within a hierarchic sructure. The network agpproach helps to explain the differences in
industrial adaptation of these two regions, under the same externd forces. As seen in the
previous section, Slicon Vdley highlights the exigence of ‘regiond innovation
networks in which the functiond boundaries within firms are porous, as ae the
boundaries between firms, and between firms and locd inditutions such as trade
asociations, universities, etc. (Saxenian, 2000). In these networks, firms compete but
dso lean from each other through informa communication and collaboraive
processes.

The advantages of networks over other forms of organisation are the ‘network
externdities features (Shapiro and Varian, 1999): they refer to the atraction power of
large networks compared with smdl ones. Network externdities are wha lie behind
Metcalfe's law: if there are n actors in a network then the total vaue of the retwork is
proportiona to n” (n-1)=n’-n. So a tenfold incresse in the size of the network leads to a
hundredfold increase in its vaue. For example, communication or transportation
networks have this feature: the more people or destinations they can reach, the more
va uable networks become.

Despite Metcdfes law, the extenson of an innovation network cannot grow
indefinitely. Indeed, in this case, the geogrgphica extendon is limited by the nature of
the rdaionships involved in the linkages of these networks. Informa communication,
trugt, and commitment are srongly dependent on face-to-face interactions. Electronic
communication enables some kinds of collaborative processes, but it cannot totaly
replace the networks of socia relationships enabled by geographicd proximity. In this
sense, the regiona extenson of innovation networks is the result of two baancing

forces:.
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- Network externdities foster the growth of the geographica extenson of networks
through the involvement of new actors and the establishment of new linkages,

- Socid capitd cregtion and mantenance limit the sze of neworks into a
homogeneous inditutional sysem. Networks crysdlize around a unifying purpose,
mobilizing independent members through voluntary links, around multiple leaders in
integrated levels of overlgpping and superimposed webs of solidarity (Acs, de la
Mothe and Paquet, 2000).

The creation and maintenance of innovation networks are a concern of technology
policy. Public actors try to develop regiond technology policies directed towards
supporting collective processes of research and innovation. In the evolutionary
perspective, the god of these policies would not be to diminate market imperfections
and lead back to equilibrium, but to move the system ddiberady away from
equilibrium (Saviotti, 2001) through discontinuous or quditative changes tha will lead
to the formation of a completdy different network, with new actors and new linkages.
Indeed, as the new system develops, its connectivity (the densty of exiding links) and
the role of different actors will undergo systemdtic variations, with the emergence of a
new st of inditutiond infrastructures. But more than one inditutiona configuration can
lead to an equivalent outcome (Saviotti, 2001), thus the problem would become how to
create the right network.

1.4  Innovation policy in the Digital Economy

What follows from previous sections is that policy implications should be focused on

the search for an enabling dtrategy for innovation network cregtion and maintenance. On

the bass of the conceptud framework of the previous sections, severa assumptions can
be made:

- The didinction between industrid policy and technology policy is becoming less and
less pronounced. Technology policy is becoming the man pat of any indudrid
policy drategy, and it should influence dl the factors that promote technologicd
innovation, primarily the learning processes. According to Lundvdl, in attempting to
further technologica innovation, one must dat with the exising knowledge base, in
the given ingtitutiona context (Lundval, 1999);
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- The gradud emergence of the Knowledge-based Economy should lead to a shift in
the technology policy: from supply-oriented technology policy to innovetion policy
seeking a better baance with demand-oriented factors. A more baanced supply-
sde/demand-gde technology policy is more gpproprigte for an innovation-driven
economy focused on the digribution of knowledge, skill, entrepreneurship, and the
fadlitation of new forms of collaborating between firms univerdties and the
government. This view highlights the network dimenson of innovation processes
and the needs for the establishment of innovation networks,

- Innovation networks must be andysed as a whole. A multiplicity of actors and
redaionships among them determine the peformance of the sysem. In these
networks, inditutions enable and faclitate innovation and learning processes.
Missing linkages between firms and other public and private organisations —
univergties, loca government inditutions, etc. — can produce a mismatch among the
different components of the system;

- Networks are consensus and inducement-oriented systems (Acs, de la Mothe and
Paquet, 2000). This logic does not abolish power but it means that power and
leadership are didtributed and there is a ‘voluntary’ adherence to norms. The dynamic
of an innovation network is generated by trust and sdf-reinforcing mechaniams thet
enhance the socid capitd and generate increasing returns. Trust is the result of the
complex web of reationships of the economic and inditutiond actors in pursuit of
explicitly competitive ams, asin Silicon Valey (Cohen and Fields, 1999);

- Human capitd is a criticd component in an innovation network. Digtributed
leadership, as in innovation networks, cdls for a collective capacity to start up and to
ugain ggnificant changes (Romano, Elia, and Passante, 2001). In an innovation
network, the role of human capitd is to exploit the opportunities deriving from
innovations reconfiguring the knowledge assats of the network itsdf;

- The impact of policy drategy on the socid coheson of the economy as a whole
should be taken into account. The speed-up of change requires the capability to learn
and adjust faster than in the past. Learning and adjustment processes dress the
norms, the rules, and more generdly the indtitutions of the system.
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15 Conclusons
Starting from the dylised facts on the new compstitive environment enabled by the

evolution of ICT, and by the severa approaches to the economic development of a

region, | tried to develop an integrated and holistic gpproach to the regiond foundations

of economic organisation in the Digitd Economy. This gpproach includes the following
dements

The co-evolution of ICT changes and inditutions is enabling a new economic and
socid environment for firms and for regiond competition. The new environment
manifests itsdf asthe Globa Knowledge-based Economy;

In the Globd Knowledge-based Economy, learning and knowledge crestion
processes are crucid at both firm and regiona level. These processes involve a socia
dimension that can be represented through the concept of socid capitd;

The new regiona foundations of economic organisation are strongly connected to the
cregtion of an economic and socid environment to enable and to support learning
processes ingde firms and organisations;

Regiond innovaion networks and network externdities are the man concepts
involved in these new foundations. More in particular, network externdities and
socid capitd represent the balancing forces determining the spatid extenson of an
innovation network;

This new environment needs a shift in technology policy: from traditiond supply-
sde technology policy to innovaion policy with a more badanced supply-
sde/demand-side approach.
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