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1. Theneed for a new conceptual approach in regional innovation

The importance of innovation and — in the mostmécenception — of knowledge in explaining
the competitiveness of economic systems has fouedwrgence of interest and inspiration by
policy makers over the last ten years. The Lisbgenda, formulated by the Lisbon and
Luxembourg Ministerial meetings at the beginningtloé last decade (2000 and 2005), was
engaging the Union to become the most competitiekdynamic knowledge-based economy in
the world. The main target was to increase EU R&fensity (over GDP) from 1.8% in the late
1990s to about 3% by 2010.

Despite these policy scopes, in 2009 R&D inteniséyg remained stable at the level of 1.84% of
GDP and, although some EU member countries liked8wend Finland have reached quite
high R&D intensity (Sweden had already several yemo exceeded 3%), the majority of EU
countries and regions is significantly below 28e(ys, 2009).

The idea of increasing competitiveness through kedge and innovation has not been
abandoned, and instead it has been re-launchdeikurope 2020 Strategy document, where
the scope of a smart growth calls again for theeaeiment of 3% of the EU’'s GDP (public and

private) to be invested in R&D/innovation, and Eeois called to become a knowledge-
society, through the production and use of advateeuhologies (CEC, 2010).

The scientific debate on the role of knowledge srmbvation as strategic elements behind the
competitiveness of regions and countries has alwagngly supported this policy frame. The
interpretative approach that has taken place shec@980s stresses the importance of pervasive
and horizontal functions like R&D and high educatin the process of knowledge creation and
innovation diffusion. “Scientific regions”, hostirlgrge and well-known scientific institutions,
were studied deeply and relationships between timssgutions and the industrial fabric were
analyzed, with some disappointment as far as aeateg but not often visible direct linkage
was concerned (MacDonald, 1987; Massey et al. 1Rk et al., 1988; Storey and Tether,
1998). Indicators of R&D inputs (like public andvate research investment and personnel) and
increasingly indicators of R&D output (like patergi activities) were used in order to
understand the engagement of firms and territareknowledge, intended as a necessary long
term precondition for continuing innovation (Dastumnd Stiglitz, 1980; Antonelli, 1989;
Griliches, 1990). This approach was equating kndgdeand scientific research, assuming that
the presence of local knowledge produced by reBezegntres and university was a necessary
and sufficient condition for increasing the innawat capacities in local firms, fed by local
spillovers.

The difficulties encountered in achieving the Lisbdgenda stimulated reflections on the need
for new innovation policy style and scope by a sngaoup of scholars, stressing the need for
replacing a thematically/regionally neutral and ey innovation policy - a “one size fits all
approach” - with a policy built on smart specialiaa of R&D activities in different regions
and on an exploitation of the advantages stemming tpecialized R&D concentration (CEC,
2008; Foray, 2009).



These reflections sound rather shareable. A smpecialization is a way out of the
thematically/regionally neutral and generic ori¢giota of R&D funding investments. Core
regions can be seen as the natural places for @gnapose technologies, which can achieve a
critical mass of scientists and knowledge ablectueve increasing returns to R&D, leaving to
“peripheral” regions the role of co-inventors ofpépations in their technological domain
(Foray, 2009). R&D funding investments become iis tlogic targeted in a thematic and
regional sense; general purpose technological R&izestments find their most efficient
destination to core regions, while R&D funding pesific innovation applications are destined
to peripheral regions, each of them finding a dpeoole in a knowledge production hierarchy
based on its comparative advantage (Pontikakik, 2G9).

Starting from these recent reflections, some spacss for a further conceptual framework of
analysis on the reasons for the failure of the dusBtrategy and on possible new innovation
policy styles. In particular, a new conceptual feawork on the determinants of innovation
capability at regional level is required that gbeyond some simplified assumptions that still
accompany the most recent reflections. In partrculze ideas of a simple equation between
knowledge and scientific research, of a simple -ga@phery dichotomy in R&D activities, of
the call for R&D expenditure as the only way to Sbbmnovation processes, require some
additional thinking in a new conceptual framewol#eato overcome these limits and to drive
normative interventions towardlsematically/regionally focused innovation policies

Our reflections start from the assumption that ihesence of advanced sectors and advanced
functions like R&D and higher education are speéedtures of onlysome of the possible
innovation pathsand, though relevant, cannot be considered asssa&ge or sufficient
preconditions for innovation. Furthermore, emphagiper seinteractive processes between the
different actors of knowledge development as theiat element in knowledge creation and
diffusion is again not completely satisfactory.

Instead, all the valid scientific contributions bght about in the field of knowledge creation
(Dasgupta and Stiglitz, 1980; Antonelli, 1989; €ehks, 1990) and of knowledge spillovers
(Acs et al., 1994; Audretsch and Feldman, 1996;eAnst al., 2000; Paci and Usai, 2009) can
be the basis for a new conceptual framework thasait interpreting the different patterns of
territorial innovation, defined as a combinationcohtext conditionand ofspecific modes of
performing the different phasesf the innovation process. This work is a firsteefion in this
direction.

The structure of the paper is as follows. In th&treection the theoretical achievements in
regional innovation and knowledge approaches agalighted and the still open challenges
underlined. In section 3 a new conceptual appraaghesented, which tries to tackle the open
challenges. Section 4 presents the possible camepinovation patterns. Policy implications

will be presented in the last section.

2. Theoretical achievementsin regional innovation approaches

Innovation diffusion at regional level attractede thnterest of regional economists and
geographers at the end of the 1960s, when the assochl paradigm that innovation is a
“manna from heaven”, equally distributed among §iremd in space, was questioned. In these
approaches, innovation is an exogenous event thggagates through specific territorial
channels to generate positive impacts on a load &mom outside. Analyses should therefore
examine the territorial routes whereby innovatieaches a particular area: routes formalized in
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models of the spatial diffusion of innovation, whomiain feature consists in an epidemic
approach to the diffusion. The pure likelihood ohtact between people who have already
adopted an innovation and its potential adoptefda@xs innovation diffusion in this model,
which implicitly assumes that every potential adogias the same opportunity to adopt, and
that spatial variations in adoption are due sdlelinformation flows that spread territorially at
different times (Hagerstrand, 1967) (Table 1).His tapproach, information means innovation,
and innovation means higher economic performamce, matural and undisputed short-circuit.
The role of space in this theory is that of spdfti@tion to information flows; the latter find
their natural source in large cities and then pgapes through cities at the lower level of the
urban hierarchy thanks to infrastructures and econdlows.

The idea that the spatial diffusion of innovatisnnfluenced less by geographic distance among
adopters than by economic distance has been irgeddm the model of spatial innovation by
economists: the amount of productive activity inaaea, and its levels of income, consumption
and investment, can straightforwardly explain tmeater receptiveness of an adoption area
(Griliches, 1957; Mansfield, 1961; Metcalfe), andpérical analyses developed more recently
in different technological trajectories, namely otibs and ICTs development, witnessing the
importance of the stage of economic developmentirfarpreting technological penetration
rates, speed of adoption and historic moment sf &doption (Camagni, 1985; Capello, 1988).

When a need for an endogenous approach to regiomavation was felt, the conditions for
innovation creation came to the fore as a secoadesof reflections. In this literature,
innovation is interpreted as a production of higbkt goods or services, assuming an immediate
link between invention and innovation taking placgide individual firms (or their territories)
operating on advanced sectors. R&D facilities aréct strictly linked to production facilities,
while firms tend to cluster inside high-tech distisiin order to take advantage of all sorts of
proximity externalities. In this approach, the mpresence of high-tech sectors was a condition
for a region to innovate. The spatial conditiondibd local innovation were empirically
identified. Externalities coming from the presenf@dvanced education facilities were invoked
to explain innovation capacity, but internationacessibility, advanced urban atmosphere,
traditional industrial competencies under reorigota(Malecki, 1980; Saxenian, 1996) were
also suggested.

When many knowledge-based advances were actutdbgirced by “traditional” sectors — such
as textiles and car production — in their pathas rejuvenation, it became evident that the
“sector-based” approach was not sufficient; knogkedreation became the main aspect of
scientific interest. Conceptual efforts were maaleexplain the different regional capacities in
generating knowledge.

A first wave of reflections were mainly interpregithe capacity of a region to create knowledge
thanks to the presence of pervasive and horizdotaidtions like R&D and high education
(MacDonald, 1987; Massey et al. 1992; Monk et 88; Storey and Tether, 1998). The link
between knowledge creation and innovation waspnééed as the result of a sort of division of
labour operated between R&D/higher education féeslion the one hand and innovating firms
on the other. Their interaction produced academiic-sff or knowledge spillover flowing from
the former to the latter, and subject to strongatlise decay effects (Acs et al., 1994; Audretsch
and Feldman, 1996; Anselin et al., 2000).

At the beginning of the 1990s, knowledge creatiaas wtudied from a different perspective,
mainly attributing to the cognitive capability oégions their degree of knowledge creation
(Foray, 2000), stressing the role of interactiomesgy and cooperation among local actors as
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the main source of collective learning processed, therefore of knowledge creation. Areas,
local milieux as they are called, were pointed ¢otle loci for the construction of knowledge
(Camagni, 1991; Perrin, 1995; Keeble and Wilkinsk899 and 2000; Capello 1999; Cappellin,
2003a), thanks to network relations (long-distanselective relationships), interaction,
creativity and recombination capability, nourishmdspatial proximity and atmosphere effects.

Table 1. Alternative Approaches to Knowledge amobVation Studies

Innovation Innovation Knowledge creation Knowledge diffusion
diffusion creation
Functional Cognitive Spatial Evolutionary
approach approach approach approach
Aim of the Identification Identification Identification of the reasons Identification of the reasons
theory of the spatial of the reasons for local knowledge creation for local knowledge diffusion
channels for local
supporting innovation
innovation creation
diffusion
Knowledge- Information- Invention- Spin-offs, Collective Spin-offs, Common
innovation adoption short innovation spatial learning, local spatial cognitive
linkage circuit short circuit spillovers synergies spillovers codes
Entrepreneur-
ship
From Adoption- Radical Technological Continuing Knowledge-performance
innovationto  performance innovation, breakthrough, innovation, linkage
performance linkage Schumpeteria royalties on  productivity
n profits patents increases
Location Regions along Advanced Scientific Milieux Networking regions
regions the urban regions regions Learning
hierarchy regions
Role of space Barrierto  Proximity ~ Agglomeratio Uncertainty Proximity economies
information  economies, heconomies reduction,
diffusion specialisatio relatipnal
n advantages capital
Period End of the Middle of the  End of the End of the  Middle of the Middle of the
1960s 1980s 1980s and 1980s and 1990s onward 2000s
and 1970s 1990s 1990s
Key Hagerstrand,  Malecki, MacDonald, Camagni, Acs et al., Boschma,
references 1952; 1980; 1987; 1991; Perrin, 1994; 2005; Rallet
Griliches, Saxenian, Massey et al. 1995; Keeble Audretsch and and Torre,
1957; 1996 1992; and Feldman, 1995; Capello,
Mansfield, Monk et al.,  Wilkinson, 1996; Anselin 2009
1961; 1988; 1999;Capello et al., 2000
Metcalfe, Storey and 1999;
1981; Tether, 1998  Cappellin,
Camagni, 2003a;
1985; Lundvall and
Capello, 1988 Johnson, 1994

The “learning” region was also identified as thagal where such cognitive processes play a
crucial role, combining existing but dispersed kdwow, interpretations of market needs,
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information flows with intellectual artifacts suels theories and models and allowing exchange
of experiences and co-operation (Lundvall and Johji£94).

The cognitive approach highlights an explicit linktween knowledge and entrepreneurship as a
link between knowledge and innovation adoption. $hbsequent idea posits that investments
in knowledge by incumbent firms and research ogions such as universities will generate
entrepreneurial opportunities because not all & ttew knowledge will be pursued and
commercialized by the incumbent firms. The knowkedidter (Acs et al. 2004) refers to the
extent that new knowledge remains un-commercialibgdthe organization creating that
knowledge. It is these residual ideas that gendtaeopportunity for entrepreneurship. The
capabilities of economic agents within the regiorattually access and absorb the knowledge
and ultimately utilize it to generate entreprenaluactivity are not assumed to be invariant with
respect to geographic space, as has been alwayghthdn particular, diversified areas, in
which differences among people that foster lookabgand appraising a given information set
differently, thereby resulting in different apprai®f any new idea, are expected to gain more
from new knowledge.

Therefore, in the most recent time, the two appgreamf knowledge creation were put aside,
leaving space for a debate on the way knowledgeasigrat the local level. Spatial proximity
was at first seen as the main reason explaininghbenels through which knowledge spreads
around: moving in a certain sense back to the malgtontribution on innovation diffusion in
the 1960s, the pure likelihood of contact betwe&na@wledge creator (an R&D laboratory) and
a potential recipient (a firm, a university, anatR&D centre) was seen as the main vehicle for
knowledge transmission, in a pure epidemic logicgAt al., 1994; Audretsch and Feldman,
1996; Anselin et al., 2000). The theory of techgatal spillovers developed in the 1990s linked
the spatial concentration of innovative activitiegh the increasing returns that concentrated
location generates on those innovative activitiesntselves. Cross-fertilizations, dynamic
interactions between customers and suppliers, gigetbetween research centres and local
production units occur within circumscribed geodnapl areas like highly-specialized
metropolitan areas. They do so as the result of rdpd exchange of information and
transmission of tacit knowledge made possible lmef@-face encounters. In a concentrated
location, the beneficial effects of a firm’s resdaand development activities are not confined
within the boundaries of firms; they ‘spill ovemtb the surrounding environment, to the
advantage of innovative activity by other firms.lakge number of empirical analyses, mainly
econometric, has successfully measured the tecficalospillovers and the knowledge
advantages enjoyed by spatially concentrated firSgace is purely geographical in this
approach, a physical distance among actors, aghyscal container of spillover effects which
come about — according to the epidemiological layopted — simply as a result of contacts
among actors, whose probability to occur enhantedimited geographical area.

The simplicity of this approach soon became evidentl a large debate was developed on the
necessity to enrich the spatial proximity with citige aspects, able to differentiate the
absorptive capacity of different actors within giom. Knowledge creation and innovation are
in fact a cumulative and localized outcome of deagntonelli, 1989); as the result, the
cognitive base of actors and organization and tpetential for learning differ substantially.
Different concepts of proximity, from social, tosiitutional, cultural and cognitive proximities,
were added as interpretative elements in knowlegpgiéovers, enriching the conceptual tools
interpreting knowledge diffusion (Boschma, 2005ll&and Torre, 1995; Capello, 2009).

These approaches are all interesting per se, agrdtiove built a rich scientific apparatus on the
way knowledge and innovation take place in spabteirTrichness is witnessed by the multiple
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scientific paradigms on which they find their rgdi®m economic geography, to evolutionary
theory of innovation, to neo-Schumpeterian theoneslocal development, to evolutionary
geography, and enrich the understanding of logalvation processes.

However, they have one aspect in common, whichesgmts the limits of the present scientific
know-how on local knowledge and innovation. All seetheories base their reflections mre
particular phaseof the innovation process, often interpreted as dtucial one, being either
knowledge creation, innovation creation, innovatdiffusion or knowledge diffusion. Some
theories even interpret knowledge and innovatiort@sciding processes, giving for granted
that if knowledge is created locally, this inevitabeads to innovation, or if innovation takes
place, this is due to local knowledge availabili#y.similar short-circuit is assumed between
knowledge/innovation and performance, expectingaayrctivity increase in all cases in which

a creative effort, a learning process, an intevaciind cooperative atmosphere characterize the
local economy.

Instead, factors that enhance the implementatiameof knowledge can be quite different from
the factors which stimulate invention and innovatitnvention, innovation and diffusion are

not necessarily intertwined, even at the local llekems and individuals which are leading an
invention are not necessarily also leaders in iation or in the widespread diffusion of new

technologies. The real world is full of exampledto$ kind; the fax machine, first developed in
Germany, was turned into a worldwide successfutlpeb by Japanese companies. Similarly,
the anti-lock brake systems (ABS) was invented [ ¢ar makers but became prominent
primarily due to German automotive suppliers (Li&@@09).

Moreover, it is by no means always the case thdtni@ogical catching-up shows a positive
correlation with economic convergence; the stroognemic growth performance of Eastern
countries up to 2008 is certainly not related towledge economy growth, as these countries
(and their regions) have witnessed no technologiedthing-up in those years. Regional
economic growth is weakly related to different sgigc indicators, both of input (R&D) and of
output (patenting activity). As a proof of what way, a simple correlation run on a sample of
286 NUTS2 regions in Europe between regional grawtthe years 2006-2008 and R&D on
GDP in 2007 shows a negative (and significant) #440.33); the value of the R index remains
negative and significant (-0.23) when the correlatis measured between regional growth in
the years 2006-2008 and patents per capita iniacbef 2005-2006

All this suggests that innovation can be the restldifferent patterns, different modes of
performing each phase of the innovation process. VHtfiety of innovation modes explains the
failure of a “one size fits all” policy to innovam, like the thematically/regionally neutral and
generic R&D incentives, with the expectation toelep a knowledge economy everywhere. On
the contrary, innovation modes typical of each dearea have to be identified, on which ad-
hoc and targeted innovation policies can be drawn.

3. Territorial patternsof innovation: a proposed definition and a framewor k

Our impression is that space exists for furtherceptual reflections that help policy makers to
draw effective policies to launch the European cetitipeness based on a knowledge-economy.
In particular, the paradigmatic jump in interpretiregional innovation processes lies nowadays
in the capacity to build on the single approachestbped for the interpretation of knowledge
and innovation a conceptual framework interpretmg a single phase of the innovation
process, but thdifferent mode®f performing the different phases of the innovatwocess
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highlighting thecontext conditionginternal and external to the region) that accamyp@ach
innovation pattern. In this way, we are able toetakto consideration alternative situations
where innovation builds on internal knowledge, tveve local creativity allows, even in front of
the lack of local knowledge, an innovative appimatthanks to knowledge developed
elsewhere and acquired via scientific linkageswbere innovation is made possible by an
imitative process of innovation outside the region.

This new interpretative paradigm — the innovatioattgrns paradigm, stressing complex
interplays between phases of the innovation proaedsspatial context or territorial conditions -
adds two new elements with respect to the previbesretical paradigms. First of all, it
disentangles knowledge from innovation, addresshg two as different (and subsequent)
phases of an innovation process, each phase cditingspecific local elements for its
development, and having a different natural locatiepending on the presence of the factors
that support their development. This approach esfilke assumption of a invention-innovation
short circuit taking place inside individual firnger their territories) operating on advanced
sectors, as well as an immediate interaction betviRgD/higher education facilities on the one
hand and innovating firms on the other, thankgpgtial proximity.

The temporal necessarily sequentiality between kewbye source and innovation, and between
innovation and economic performance - we refer herdhe so called “linear model of
innovation” - has been heavily criticized sincasitrooted in the idea that innovation can be
analyzed as an “rational” and “orderly” processdé&don, 2004). However, we strongly believe
that: i) scientific advance in many cases is a msguirce of innovation, fully recognizing that
they are neither necessary nor sufficient conditidor innovation to take place; ii) an
alternative model where “everything depends onygherg else”, with no specific structure of
the innovative system fully and clearly specifiethes not help in generating a conceptual
analytical model able interpret the systemic, dywwaamd interactive nature of innovation; iii)
self-reinforcing feedbacks from innovation to knedde and from economic growth to
innovation and knowledge play an important rolenimovation processes. The impact of science
on innovation does not merely reside in the creatbnew opportunities to be exploited by
firms, but rather in increasing research produstignd therefore the returns to R&D, through
the solution and exploitation of technical problemignination of research directions that have
proven wrong from a scientific perspective and miow of new research technologies (Nelson,
1959; Mowery and Rosenberg, 1998; Balconi et &1L,02. We therefore strongly support the
concept of a “fragmented (spatially diversifiedjdar model of innovation”, in which the
patterns of innovation are a linearization, or ijpatilock linearization of an innovation process
where feedbacks, interconnections and non-lineariin the form of increasing returns, find a
prominent role.

Secondly, the concept of “patterns of innovatiomlls for the identification of the context
conditions, both internal and external to the regtbat support the different innovation phases;
these context conditions become integral part & definition of aterritorial pattern of
innovation In this sense, the approach does not look fortehdorial capabilities that allow
territories (in general) to exploit innovation akmbwledge, like the presence of human capital.
The conceptual framework looks for therritorial specificities (context conditionghat are
behind different modes of performing the different phaskeshe innovation procesand that
become integral parts of a territorial patternnsfavation.

An integrated conceptual framework like this oneniifies the local conditions that guarantee:
a) the shift from local knowledge to innovation; the acquisition of external knowledge to
innovate locally; c) the acquisition of externaha@vation for imitation with different degrees of
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creativity. It builds on both the different modef merforming innovation and the context
conditions that guarantee the different phasebl@irinovation process is the way forward. The
conceptual effort rests therefore in the identtfara of the combination of context conditions
that accompany each phase of the innovation proe@skgive rise to alternative patterns of
innovation.

A territorial pattern of innovation is thereforefibed as a combination afontext conditions
and ofspecific modes of performinige different phasesf the innovation process.

Basic elements of a territorial pattern of innovatare:

1) agentsregions. In a territorial pattern of innovatidmetagents are identified in regions as
collective actors, when innovation and knowledgecpsses take place across regions. Local
firms and non-corporate entities are instead tfereat agents, when intra-regional flows of
innovation and knowledge are taken into account;

2) phases of innovation processnowledge/innovation/performance. An innovatioattprn
conceptualizes the innovation process as startingh fa knowledge source, which is
transmitted to other agents (locally or among negjioand turned into an innovative
application. When innovation has taken place, te&ls to increasing productivity and
economic performance;

3) territorial conditions for local interactiomas the evolutionary theory of innovation hasestat
since the 1980s, firms do not innovate in isolgtiso that innovation must be seen as a
collective process involving other firms as wellaasumber of other non-corporate entities,
such as universities, research centres, governagaricies etc. (Dosi, 1982; Nelson and
Winter, 1977 and 1982). The behavior and speciiture of these agents and, more
importantly, of the relationships among them, haveritical influence on the way an
innovation process works and performs. The mechanithat facilitate the interaction
among firms and non-corporate agencies at the legal, are looked for in our approach in
theterritorial conditionsof the local area. The capacity of actors to axtgrto cooperate, to
share a path towards innovation is in our appr@shedded in the socio-economic context
of a region, that generates and supports colledtiamning processes at the local level, or
allows interactive effects to take place between smcio-economic contexts that share
common social values, a similar scientific backgb@and a shared cognitive base. These
reflections have been developed in the neo-Schueripetregional innovation theories that
highlight space as a source of dynamic externglitiegenerator of collective learning that
reduces uncertainty and risks associated to infmvatocesses;

4) territorial conditions for knowledge and innovatiatiffusion between regionsmore
importantly, a territorial pattern of innovationghiights especially the conditions that
guarantee a region to interact with other regiatgacting knowledge and innovation not
present locally. In line with the evolutionary eoomc geography theory, that uses
interdisciplinary insights from social, culturaldapolitical sciences to explain interaction in
innovation processes, these conditions cannot dieetb for only in spatial proximity, and
call for a wider interpretative base for knowledgmellovers. If a spatial perspective can be
accepted to explain knowledge flows inside a regwith clear distant decay effects, their
application at the inter-regional level loses aogpeeptual meaning, and is merely confined
to a gravity type approach. Instead, a wider usth@f‘proximity effects”, like cultural and
cognitive proximity advantages, may be extremelgfuisto understand the interaction
among regions. The networking approach that expl@novation through the long-distance
cooperation between different places finds explanatin the cognitive and social nature of
the different areas.




4. Different kinds of territorial patternsof innovation

4.1. Differentiated patterns of innovation

A territorial pattern of innovation is made of andoination ofterritorial specificities (context
conditions)that are behindifferent modes of performing the different phasfethe innovation

process Among all possible combinations, the most inténgsones are the following:

Table 2. Characteristics of the different innovatmatterns

Innovation patterns Endogenous innovation Creative application Imitative innovation
pattern in a scientific pattern pattern
network
Characteristics
Knowledge/technology Basic, general purpose Applied technologies Creative imitation
technologies
Innovative model Supply-driven Supply-driven Supply-driven
Role of the region in the Active role Active role Passive role

innovation process

Outcome of the Knowledge creation Creative innovation Innovation diffusion
interregional cooperation adoption

Territorial pre-conditions Territorial Territorial Territorial
behind the inter-regional receptivity creativity attractiveness
flows of knowledge and

innovation

Natural regional context Metropolitan regions Second ranked urban Catching-up regions
associated to the regions

innovation pattern

Innovation policy aims Maximum return to R&D ~ Maximum return to co- Maximum return to
investment inventing applications imitation

- an endogenous innovation pattern in a scientiftevaek, where the local conditions are all
present to support the creation of knowledge, atall diffusion and transformation into
innovation and its widespread local adoption sd Higher growth rates can be achieved.
Given the complex nature of knowledge nowadays, plaittern is expected to show a tight
interplay in the creation of knowledge with othegions, and therefore being in an
international scientific network;

- a creative application pattern, characterized leypitesence of creative actors interested and
curious enough to look for knowledge, lacking imsttie region, in the external world, and
creative enough to apply external knowledge tollog@vation needs;

- an imitative innovation pattern, where the actasebtheir innovation capacity on imitative
processes, that can take place with different desgod creativity in the adaptation of an
already existing innovation.

Each territorial pattern of innovation is charaied by different innovative models, different
roles of the regions in the innovative procesdediit outcome from interregional cooperation,
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require different territorial preconditions to tagkace and therefore have natural places where
they may take place (Table 2). Finally, each ofnthieave specific innovation policy aims
(Table 2), as explicitly mentioned in the followisgctions.

4.2. An endogenous innovation pattern in a scientiétwork

A first and straightforward territorial pattern ioinovation is an endogenous one referring to a
situation in which a region is endowed of local d@ibions for knowledge creation and for
turning knowledge into innovation, so to guararggeoductivity increase and regional growth.
This model relies on specifiaternal context conditionthat explain knowledge creation and
diffusion, as well as innovation by looking at th&ernal structural conditions of a region, have
been widely analyzed by the literature.

Knowledge creatioms in general dependent on an urban environmdmdyevmaterial and non-
material elements supporting scientific knowledigel fa natural location. Table 3 summarizes
the main elements that have been underlined asdbeces of knowledge creation, being
material and non-material, stemming from indivikipiand synergies, i.e. from agglomeration
and proximity, the two elements characterizing arbavironments:

- urban size per se (McCann, 2004), especially comugthe creation of large human capital
pools and wide labour markets (Lucas, 1988; Glad$£8);

- diversity, concerning the variety of activities atid possibility for specializations in thin
sub-sectors and specific productions, thanks teittes of the overall urban market (Jacobs,
1969 and 1984; Quigley, 1998);

- contacts and interaction, allowing face-to-facecemters reducing transaction costs (Scott
and Angel, 1987; Storper and Scott, 1995);

- synergies, thanks to proximity, complementarity andt (Camagni, 1991 and 1999); in
more formalized models, these same effects stem é@mplexity of the urban system and
synergetics (Haken, 1993);

- reduction of risk of unemployment for householdgnks to the thick and diverse urban
labour market (Veltz, 1993);

Table 3. Urban elements and knowledge creation

Sources of urban Indivisibility Synergy
increasing returns (agglomeration) (proximity)

Types of elements
supporting knowledge

- Fixed social capital; - City as a node of national and
Material elements - High level functions international transport networks;
- Large markets of inputs; - High availability of information;
Non-material elements - large market of qualified human transcoding system of knowledge
capital; and information;
- diversified productive systems; - R&D and higher education
- creative capital accumulation. integration.

- trans-territorial linkages, emerging from the imi&ional gateway role of large cities,
particularly crucial in a globalising world (Sass&@94).
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The literature has not confined itself to the idfedtion of territorial elements of knowledge
creation. Reflections on therritorial elementsthat explain the capacity of a region to use its
knowledge for innovative activities have been patwiard. In particular, creativity and
recombination capability to translate scientifigslkz or applied knowledge into innovative
application, require a relational space, where tional and hierachical, economic and social
interactions are embedded into geographical sp@eegraphical proximity (agglomeration
economies, district economies) and cognitive prayintshared behavioural codes, common
culture, mutual trust and sense of belonging) quarthesocio-economic and geographical
substrateon which collective learning processes can berpmated, mainly due to two main
processes (Camagni and Capello, 2002):

- the huge mobility of professionals and skilled labe between firms but internally to the
local labour market defined by the district or tiky, where this mobility is maximal), and

- the intense co-operative relations among localractand in particular customer-supplier
relationships in production, design, research,faradly knowledge creation.

The translation of knowledge into innovation isilitated by interaction and co-operation, by
the reduction of uncertainty (especially concernimg behaviour of competitors and partners),
of information asymmetries (thus reducing mutuapscion among partners) and of probability
of opportunistic behaviour under the threat of absanctioning (Camagni, 1991 and 2004), all
elements that are confirmed by many regional ecacosthools (Bellet et al., 1993; Rallet and
Torre, 1995; Cappellin, 2003b).

The foregoing concerning the role of territoriakiahles and the centrality of local conditions
should not be taken as suggesting a return to &hiatorical localism or territorial autarchy.
On the contrary, locamilieux should be perfectly accessible, open and recepbivexternal
flows of information, knowledge, technologies, argational and cognitive models, and always
be ready to recombine local knowledge and extémaWwledge anew. What is really meant by
referring to the importance of local territoriestlie fact that, while some relevant production
factors like financial capital, general informatjooonsolidated technologies and codified
knowledge are readily available virtually everywdherowadays, the ability to organise these
“pervasive” factors into continuously innovativeogduction processes and products is by no
means pervasive and generalised, but exists salBctonly in some places where tacit
knowledge is continuously created, exchanged aitidaat and business ideas find their way to
real markets (Camagni and Capello, 2009).

In this respect, the knowledge filter theory of repteneurship, put forward by Acs and
Audretsch, provides an explicit link between knadge and entrepreneurship within the spatial
context, where entrepreneurs are interpreted astiozative adopters of new knowledge. This
theory posits that investments in knowledge by misant firms and research organizations such
as universities will generate entrepreneurial (ratimn) opportunities because not all of the
new knowledge will be pursued and commercializedhgyincumbent firms. The knowledge
filter (Acs et al. 2004) refers to the extent thatv knowledge remains un-commercialized by
the organization creating that knowledge. Theséduwes ideas are those that generate the
opportunity for entrepreneurship. The interestisgeat of this theory is that the capabilities of
economic agents within the region to actually as@esd absorb the knowledge and ultimately
utilize it to generate entrepreneurial activityngs longer assumed to be invariant with respect to
geographic space, as has been always thought. rircybar, diversified areas, in which
differences among people that foster looking at amgraising a given information set
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differently, thereby resulting in different apprai®f any new idea, are expected to gain more
from new knowledge.

Notwithstanding the internal capacities to genekatewledge, given the complex and systemic
nature of knowledge and innovation, in most cassgons reinforce and complement its
internal knowledge with external one, through difie, mostly un-intentional, knowledge
patterns based on spatial proximity (“spatial ligés'), subject to strong distance decay effects,
and/or through intentional relations based on di@paetworks or non-spatially mediated
channels (“a-spatial linkages”) that may take plaoth at short and long distances based on the
organization of different forms of transfer and lexiege of information and knowledge than the
pure spatial proximity.

An innovation pattern of this kind can be labeleddogenous innovation pattern in a scientific
networkR (Figure 1). In front of a territorial pattern ahnovation of this kind, the natural
innovation policy aim is the achievement of the mraxn return to R&D investments. An aim
like this calls for the importance of a specializatin R&D at European level, that guarantees
the achievement of a critical mass of researcleggipments and R&D resources; this critical
mass is interpreted as fundamental in order toezehihe desired goal, for the research work to
become effective and to achieve an acceptablerctsparformance (Table 2).

Figure 1. Endogenous innovative pattern in a sdiemetwork

Phases Territorial Knowledge output Territorial Innovation Territorial Economic
preconditions preconditions preconditions for efficiency
for knowledge for innovation innovation adoption
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Based on the indivisibility rule associated to exsh activities in general, and to general
purpose technologies in particular, the idea ofrrears specialization in R&D activity has

pervaded the innovation economic debate, callingaio European Research Area allowing
agglomeration processes to occur, giving rise tares of excellence. This can only be done
within an integrated research space in which kndgéeis exchanged within a solid and
efficient network among centres of excellence, thetome regions specialized in the basic
inventions. Regions showing “an endogenous innowagiattern in a scientific network” can
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become one of these centres; the specializaticgaol centre in general purpose technology
research activities can become a policy mission.

The innovative model in this territorial innovatigrattern is a typical supply-driven model,
from scientific activities, from an invention, abmequent co-invention of applications leads to a
number of innovations mainly brought about by inees and co-inventors of applications.

The conditions for a region to acquire knowledgarfroutside its boundaries can be regarded as
territorial receptivity (Table 4), broadly defined as the capability af tkgion to interpret and
use external knowledge for complementary reseanchsaience advances, or more generally
absorptive capacity of a region a la Cohen andnitkal (1990). More specifically, receptivity

is made of different aspects, according to thereadfiknowledge, and its diffusion. If a modern
view of knowledge is adopted, learning and intecaicprocesses are put at the forefront, and
knowledge is considered as complex semi-public @omerative. Its diffusion is subject to
strong spatial barriers and follows widely unpréaldte creative processes. Knowledge creation
and learning often depend on combining diverse,ptementary capabilities of heterogeneous
agents.

Table 4. Preconditions for interregional exchandgdmowledge and innovation

Territorial Territorial Territorial
Receptivity Creativity Attractiveness
Preconditions to receive  Relational capacity = Openness to innovation Limited labour costs
Preconditions to Social proximity Technological proximity  Income differentials
exchange Cognitive proximity
Channels for exchange  Scientific networks Participation in Foreign direct
Co-patenting industrial associations investments

Migration of inventors

Given these characteristics, receptivity is firtall dependent on aelational capability
required to guarantee that a region is in genem@lemof individuals, firms and institutions
oriented towards a cooperative and synergic a#jtadurished by trust and sense of belonging,
in order to guarantee collective and interactianeng processes.

Moreover, spatial proximity facilitates the overaeraf spatial friction, and the exchange of
knowledge, mainly tacit knowledge, seems to be exuibpf strong distance decay effects.
Spatial proximityto a region may therefore be another componergcawdptivity. However, this
kind of proximity is not enough. Complexity of seee and knowledge evolution, together with
bounded rationality which generates cognitive acamnsts of actors, leads economic agents to
search in close proximity to their existing knowdedbase, which provides opportunities and
sets constraints for further improvement (Bosch2@85). Knowledge evolution therefore takes
place in a cumulative way, localized around a tetdgical paradigm, in cooperation among
actors with a strong complementarity within a dett@mred competences. For this reason, a third
component of territorial receptivity @ognitive proximityamong regions, necessary for a region
to acquire knowledge from another one, to undedséand use it in a creative way (Table 4).

All these features are more easily to be found @trapolitan areas. They are the main sites of

innovative activity, the ‘incubators’ of new knowlige: cities are the principal centres of

research, given their large pools of expertise, thedavailability of advanced services (finance
13



and insurance) ready to carry the risk of any imtiee activity. The fuel for a continuing

knowledge and innovation process in cities liestle density of external, particularly

international linkages maintained and developedhdividuals, groups, associations, firms and
institutions, what is increasingly called relatibnapital (Camagni, 1999) coupled with a large
diversity of competences on which complementarywkadge can find a common cognitive
sphere.

4.3. Creative application pattern

The reality shows also that some regions are lateecs and mainly users of general purpose,
basic technologies; experience shows that beirafedmer in core technologies has serious
implications, that last for long, and are diffictidt reverse. Foremost, technological leaders are
facilitated to expand into new science and techogfelds and create conditions for reiterating
such processes in further emerging science andaoédy area.

However reality is full of examples in which inveat and innovation are not intertwined.
Factors that enhance the implementation of new keuye can be quite different from the
factors which stimulate invention and innovationvention, innovation and diffusion are not
necessarily intertwined, even at the local level.

The linkage between basic knowledge and innovasigherefore in many cases not so evident,
and many regions exist in which innovation takeacel on the basis of basic knowledge
acquired from outside and of specific know-how atdl, application sectors. In this case,
innovation activity finds its roots in a merging géneral purpose technology knowledge,
coming from networking with leading regions, witbcél specialized knowledge in the region
(Figure 2). In this pattern, a particular case hge tnvestments in the “co-invention of
applications” that is development of the applicasian one or several important domains of the
regional economy, without embarking in expensivaida&R&D activities with insufficient
critical mass of human and financial resourcesd¥,a2009; Foray et al., 2009).

Figure 2. Creative application pattern

Phases Territorial Knowledge output Territorial Innovation Territorial Economic
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In this innovation pattern, regions have to succeedieveloping an original and unique

knowledge domain, based on its productive vocatitimsrefore regions have to discover the
research and innovation areas in which they care Hopexcel. This discovery comes from

firms, that have to achieve combinations betwe@hrtelogies and various elements of the
value chain, and construct very different and udigted specific niche competitive advantage.
In this sense, this innovation pattern is supplyadr, in that it depends on the creativity and
recombination capability of potential innovatingnis, that - thanks to their internal specific

knowledge - identify a gap in a possible applicatad general purpose technologies, and put
their creative effort in order to overcome suclap.g

This does not necessary mean that regions havedoatize in one or a few knowledge
domains. In an innovation pattern like this thelettonary trajectories of innovation can either
be specialized, can progress by means of the ewolaf “platforms” that combine many
technologies, but can also be the result of diffeaded technological fields in which local firms
operate. The common features of all these pos#ibfhes in which this innovation pattern can
take place is that the move from invention to iretn resides in creativity, recombination
capability, ability to identify at the same timewnaeeds and the right basic technology of local
actors, ability to recombine local knowledge anteexal knowledge anew. In this sense, the
innovation process is the result of an active fecollective actors of a region, especially
potential innovators/adopters, which leads to iratiown creation, despite the lack of ability in
knowledge creation.

The maximum return to R&D investments is not théure policy aim of this pattern; the
innovation policy aim in this case can be seen las maximum return to co-inventing
application (the typical Schumpeterian profits),iethdeeply depends on the ability of regions
to change rapidly in response to external stimadch as the emergence of a new technology).
In other words, it depends on the ability to proaentshifting” from old to new uses.

The networking activity between scientific core iogg in which basic knowledge is created
and co-innovating application regions finds an ecoic rational in the dynamic feed-back
loops that link invention to application. Inventigives rise to the co-invention of application
which in their turns, increase the return on sulpsat inventions. When this virtuous cycle
takes place, a long-term dynamic develops, congisif large scale investments in R&D whose
social and private marginal rates of returns aahibigh levels. Myriads of economically
important innovations result from the co-inventieihapplications, and the size of application
co-invention increases the size of the generaln@olgy market and improves the economic
return on invention activities relating to it (Fgr&2009).

The territorial conditions for this innovation pa&tt to occur are linked to the concept of
territorial creativity. This is made of entrepreneurs able to actuallgese and absorb the
knowledge produced in the world and ultimatelyizilit to invent co-applications; this can
more easily happen in a context open to innovatwwhich nourishes itself of external
knowledge useful for its local purposes and neé&tie. probability to interact in this kind of
innovative pattern is between regions with a simitchnological vocation. Participation to
industrial associations and / or the exploitatibexdernal experts represent the channel through
which the flow of knowledge comes into the regidalgle 4).

Regions in which this innovation pattern finds aunal location are the second ranked urban
regions, characterized by high accessibility toropilitan leading regions, with a local labour
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market fed by human capital in general formed istfranking urban areas. But it is also the
case of highly specialized areas, like local ditdti where specialized knowledge cumulates
over time and where the needs of technological piarp often solved by merging specific local
competences with new basic knowledge from outdieugh what has been labeled trans-
territorial networking (Camagni, 1991). In the raii innovation theory, these networking

capabilities have always been thought of as a wafeé¢d local specialized knowledge with

technological novelties at the frontier, to jump @mew technological paradigm, something
impossible to achieve only by cumulating speciaizechnological knowledge inside the area.
This latter bears the inevitable risk to lock tiheaainto a technological pattern, with no possible
way out.

4.4. Imitative innovation pattern

Another innovation pattern which can be envisagedam imitative innovation pattern, a
situation in which a region innovates since it reeg innovation from outside. This is more an
adoption innovation pattern, where the technoldgievelopments at the local level are the
result of a passive attitude - in terms of invemtikknowledge creation and innovation
generation — of a region, which is fed by exteraalors of innovation already developed
elsewhere (Figure 3).

Figure 3. Imitative innovation pattern

Phases Territorial Knowledge output Territorial Innovation Territorial Economic
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This imitative pattern is not necessarily the Ipssductive and efficient innovation pattern;
regions can be creative and fast in the imitatioase, by deepening and improving productivity
in existing uses, by adapting existing uses tosgecific local needs, by adjusting products to
local market interests, by forging innovation preses on local productive needs. Regions can
also be more passive and imitate innovation frotsida as conceived elsewhere.
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Especially in the latter case, the right innovatpmticy for this pattern has nothing to do with

the efficiency in R&D activities, or in supportirgg-inventing applications. In this case policy

actions have to be devoted to achieve the maxinatam to imitation, and this aim is achieved

through a creative adaptation of already existimgovation, i.e. through adoption processes
driven by creative ideas on the way already exgsitmovation can be adopted to reply to local
needs.

Channels through which innovation is acquired fraumside the areas are in fact foreign direct
investments (Table 4); product, process, managesiglanizational innovation embedded in
large multinationals can be the channel throughclvlmnovation is brought into catching-up
regions. One of the traditional channels througlctviexternal innovation penetrates an area is
through foreign direct investmentBerritorial attractivenesds the precondition for regions to
acquire external innovation; a large final marketafket seeking) and/or labour cost
competitiveness (efficiency seeking) are the prditmms to become attractive areas for FDI
(Dunning, 2001 and 2009; Cantwell, 2009). Regioxshanging innovation through FDI are
regions with strong income differentials.

Imitative innovation patters are typical of Easteountries that have, over the last two decades,
shown a decisive economic performance, mainly basetbreign direct investments, and all
the innovative capacity brought about by multinadis. The efficiency of this innovation
pattern can be high, giving rise to strong posified-back loops from growth to innovation
through higher financial resources to invest in itirevation process. The high rate of growth
can produce higher living standards and higheriyuaf life in these countries. The ways
through which innovation is attracted from outsiie region may evolve in a second stage
towards other channels like mobility of inventotsat find their determinants in economic
growth potentials, in expected high wages and gh lgjuality of life potential.

5. Conclusions and policy implications

The main idea put forward in this work is that tpathways towards innovation and
modernization are differentiated among regions @tng to local specificities, and these
differentiation explains why a single overall st@y is likely to be unfit to provide the right
stimuli and incentives in the different contexts.

The paper departs from the idea that R&D equalswienige and that knowledge equals
innovation. The distinction between the processirofention in general purpose, basic
technology, pervading horizontally different sestonce invention is turned into an innovation,
and the process of inventing an application of @idlanowledge in a specific sector, innovating
in new products and new market niches is vitalndaustand the present patterns of innovation.
This becomes even more important if we think that factors that stimulate new knowledge,
invention, innovation and innovation diffusion diff invention and innovation are not
necessarily intertwined and this gives rise evethatlocal level to very different and multi-
faced situations; some regions have the capacigp tihrough all phases of the “linear model”,
from knowledge creation to innovation and growththvall feed-backs that can be foreseen
from growth to knowledge and innovation. Other omgi reinforce this “linear model”,
exchanging knowledge with other regions gaining gl@mentary assets through a scientific
network. There is however a completely differertuaion in which regions innovate by
combining their creative thinking with basic knoddge cumulated in other regions, developing
co-inventing applications. Finally, another temiéb innovation pattern can be identified by a
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situation in which regions innovate that to a txeaimitation of innovation developed
elsewhere.

All these innovation patterns are the result ofc#me context conditions that support an

innovation pattern more than another. Territoretaptivity is necessary to enter scientific
networks, defined as the capacity of a region tdeustand knowledge coming from outside:
cognitive proximity, intended a la Boschma as tmespnce in a region of complementary
knowledge within shared competences with anothgione Territorial creativity is a sine qua

non for a region to exploit external knowledge mdey to launch internal innovation processes,
driven by an entrepreneurial process of discovdrgrritorial attractiveness is the local

condition for imitating innovation from outside.

More importantly, what emerges clearly from thipm@ach is that each territorial innovation
pattern calls for specific ad-hoc innovation poligpals: the maximum return to R&D
investment can be the right goal for a region sp)zed in knowledge creation, but cannot be at
the same time the right policy goal for regions ihaovate by exploiting external knowledge,
or for regions that imitate innovation processes. the former, the ad-hoc policy goal is the
maximum return to co-inventing applications, whibppens when the region promotes
changes in response to external stimuli (such asethergence of a new technology). A
maximum return to imitation, pushing towards a tiweaimitation, is instead the right policy
aim for regions that rely on external innovatiorogesses. Each region has to succeed in
discovering its territorial innovation pattern, amaly through the awareness of the original and
unique territorial innovation pattern a region chope to excel in exploiting innovation
efficiency.

There is no pattern that is by definition superiorthe other in terms of efficiency and
effectiveness of innovation on growth; on the camtr each territorial pattern may provide an
efficient use of research and innovation activiieserating growth. But this impression has to
be proved empirically.
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