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26. Geography of innovation, proximity and beyond
Alain Rallet and André Torre

INTRODUCTION

The localized nature of innovation has, for the last 40 years, been the object of much 
debate in the literature. However, it has been approached from different angles  according 
to  different schools of thought and types of policies chosen by local or national 
governments.

The 1970s and 1980s were marked by a renewed awareness of the importance of 
localized economic systems. The goal was initially to highlight the role of Marshallian 
externalities in the capacity of local networks of small and medium-sized enterprises 
(SMEs) to compete with large firms, the ‘Third Italy’ being a typical example of this 
productive configuration. In the Marshallian tradition, those productive systems rested 
on customer–supplier relations and, more generally, on externalities, that is to say, the 
‘industrial climate’ that characterizes a territory (‘the secrets of the industry are in the 
air’, Marshall 1890).

The literature of those years on industrial districts (Becattini 1979; 1987; Becattini and 
Rullani 1995; Becattini et al. 2009) and innovative milieus (Camagni 1991; Maillat 1995) 
brought to light the complexity of localized systems by taking into account not only 
 inter-industrial linkages, but also other components such as the labor market and an ad 
hoc culture, in the sense of Becattini. This led to a shift, in the literature on  districts, from a 
concept of localized economic systems centered on production (industrial district) to one 
centered on innovation (technological district), while the research on  innovative milieus 
focused from the very beginning on territorial mechanisms conducive to  producing 
 innovation. In this way, innovation was considered the product of territorial systems 
responding to specific characteristics, conceptualized in different ways depending on the 
approach (district, milieu, localized system of innovation, etc.) and covered by the all-
encompassing concept of the cluster, which has been the theoretical reference point for 
local innovation policies for over 30 years.

In the 1980s, another approach to the geographical dimension of innovation emerged 
as a critique of the prior conception according to which innovation was the product of 
a territory that behaves like a system, with innovation policy intending to fill the gaps 
in this system (research, universities, high-technology industries, etc.) to improve its 
 performance. According to this approach, innovation no longer is the product of a local 
system but that of a complex geography of both local and non-local relations between 
innovation actors. The idea, in this case, is to identify the role of geographical proximity 
and assess its  relative weight in economic linkages generating innovation. This perspective, 
grounded in coordination mechanisms, is quite different from the previous approach. It 
is the perspective adopted by the Proximity School of thought in the 1990s (RERU 1993) 
and later by economic geography research, which generated much empirical research 
on the various dimensions of proximity and the localization of innovation  processes 
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(Feldman 1994; Feldman and Massard 2002; Asheim and Gertler 2006; Boschma and 
Martin 2010; Torre and Wallet 2014; Shearmur et al. 2016). These studies suggest that 
geographical proximity plays a relative role and therefore that innovation policies should 
not only promote global connections but especially local synergies among local actors.

These approaches have greatly expanded our understanding on the role of innovation 
in localized systems and led to the implementation of active public policies. This chapter 
argues that new approaches are necessary today, because the existing ones either suffer 
from analytical shortcomings or have failed to take into account changes in the  conception 
of innovation and in the organization of contemporary societies. Accordingly, the next 
section is devoted to the cluster-oriented approach, which highlights the systemic nature 
of innovation processes – seen as less and less technology-based – thereby moving closer 
towards a definition of industrial ecosystems. Then, we discuss the coordination-based 
approach, highlighting shortcomings in the analysis of the concepts of proximity and their 
coordination-related dimension. Finally, we discuss the need for a broader  conception of 
innovation, and the necessity to look beyond its technological dimension by considering 
new forms and new sources of innovation, linked to social and organizational issues as 
well as environmental questions and the relation with local populations’ desire to express 
themselves.

FROM CLUSTERS TO INDUSTRIAL ECOSYSTEMS

Whatever name they are given (district, milieus, etc.), and whatever form they may 
assume as instruments of public policy (technopoles, science parks, industrial clusters, 
competitiveness poles, etc.), local production and innovation systems seemed for a long 
time to be the types of organizations that best represented the relation between space, 
industry and innovation. Related approaches also helped better understand the nature of 
local interactions and configurations. They had the merit of placing SMEs, sometimes 
very small enterprises, at the heart of the analysis, and of showing that the resilience of 
local systems was based largely on their being part of a network. Starting with a review 
of the ever-deepening analysis of the concept of the cluster, its synonyms and derivatives, 
we then proceed below to a review of the concepts of industrial ecosystems and business 
ecosystems, the latest embodiment of clusters.

(a) The Cluster-Based Approach – Constantly Refined and Put into Perspective

Local production systems are here referred to under the generic term of the ‘cluster’, 
which expresses the idea of businesses and organizations grouped together in a particular 
context, and which maintain close relations with one another without excluding distance 
relations with outside organizations. This concept and its multiple variations have under-
gone significant changes and developments over time. The first example is that of the 
concept of industrial districts, which emerged under the inspiration of Marshall’s work 
and was later developed anew by Becattini’s pioneering work (1987). The research on local 
production systems (Courlet and Pecqueur 1992) and innovative milieus (Aydalot 1986; 
Camagni 1991) brought new insights. Besides their theoretical objectives at the crossroad 
of industrial and spatial analysis, these works also aimed to address needs in terms of 
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conceptual and operative instruments which national and local governments often fail 
to tackle.

In this quest for conceptual and operative tools, an important shift has resulted from 
Michael Porter’s work on ‘clusters’. His work initially concentrated on the management 
side of clusters, but he soon broadened the scope of analysis, giving rise to a growing 
interest for other fields. This work aimed at gaining more insights into why some spatially 
concentrated clusters of firms were effective. On the one hand, an emphasis is placed on 
the interaction between actors, and, on the other, a managerial analysis helps identify 
the virtues of the winning configurations and, in so doing, provides more normative and 
action-oriented instruments. Porter (1998; 2003) argues that a cluster is ‘a geographically 
proximate group of interconnected companies and associated institutions in a particular 
field, linked by commonalities and complementarities’. Initially, the concept was applied 
to success stories, with the iconic example of Silicon Valley. The tendency has since been 
to extend the concept towards systems that are less centered on high-technology activities 
or whose level of performance is weaker, and can serve as instruments of local or national 
economic policy.

A whole array of literature in both economic and management sciences developed 
along this line, but expressed different developments. The initial developments resulted in 
recognizing the relative and contingent nature of clusters, or, in other words, the diversity 
in the forms of productive groupings according to local characteristics or to the nature 
of firms’ relations to their environment. This was marked by rising criticism of the cluster 
concept, which though ‘trendy’, was believed to lack clarity and innovativeness (Martin 
and Sunley 2003). The need to bring some order into this theoretical mess, but also to 
clarify the various forms of local action, then led to the development of different, more 
or less interesting and explanatory typologies (Lagendijk, Chapter 30, this volume). We 
discuss the main implications of these approaches in terms of innovation and  interaction 
between actors below, apart from knowledge-based cluster approaches, buzz-and- 
pipelines and so on (Maskell 2001; Bathelt et al. 2004).

Gordon and McCann (2000) produced an analytical typology of clusters built around 
three main categories according to the theoretical foundations on which local systems 
were built. The first two categories, economic in nature, and of neoclassical inspiration, 
are based on the idea that agglomeration economies and industrial complexes are the 
bedrock of the development of these groupings. Regarding agglomeration phenomena, 
the emphasis is placed upon economies of scale and of scope in the provision of services, 
as well as on the effectiveness of technology transfer, to explain why the process of spatial 
concentration does not necessitate interaction or strategies of cooperation between the 
local actors. With regard to the industrial systems approach, on the contrary, the savings 
on transaction costs generated through local interactions have contributed the most to the 
success of the process of clustering. Finally, the third category, based on social networks 
and more sociological in nature, focuses primarily on cooperative relations between local 
actors, as well as on the establishment of trust between producers or innovators. Another 
aspect is related to the quality of the institutional and governance mechanisms, which 
affects the competitiveness of many successful local systems.

In a different perspective, many classifications have been inspired, more or less 
 successfully, by Markusen’s work (1996), which identifies inductively the existence of 
different forms of local production systems, using concrete examples. Despite their 
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 differences, all these classifications point to the contingent nature of clusters and their 
extreme variability in time and space, as does the typology developed by Torre (2008).

But other classifications consider, on the contrary, that external relations can play 
an important part in clusters with low levels of localization and partly explain their 
 functioning. For example, Hamdouch and Depret (2010) argue that inter-organizational 
and interpersonal networks are the basis for the formation of clusters, be it through the 
varying degrees of openness of the systems to outside actors or the relatively competitive 
or network nature of the relations they develop. On the one hand, a cluster understood 
as a localized comparative advantage distinguishes itself  by its low degree of  geographical 
openness and the essentially formal and competitive nature of the relationship, as in the 
case Silicon Valley. On the other hand, a system that is spatially organized  according 
to the location of its value chain components is less dependent on the geographical 
proximity of its actors, although they are also characterized by competitive, and even 
coopetitive,  relations (a mix of cooperation and competition) between productive actors. 
Finally,  clusters as socially and spatially embedded or multiscale networks are primarily 
founded on a network-based rationale, with activities and interactions more or less locally 
 embedded and more or less open to the outside.

Thus, the requirements of cluster definitions have gradually loosened, with the 
 increasingly explicit consideration given to relations with non-local actors and a growing 
tolerance of diversity in internal relations. The idea of a purely local system is undermined 
by the inclusion of different types of linkages, built by companies or laboratories of all 
sizes, either locally or via pipelines oriented towards other territories or countries (Bathelt 
and Schuldt 2008). These changes correspond to a rapid extension of the concept to cases 
that are not necessarily characterized by high-technology activities (the most famous 
example being that of a wine cluster in Chile (Giuliani and Bell 2005), as well as to the 
emergence of various types of local systems (Giuliani, Chapter 22, this volume; Lundvall, 
Chapter 29, this volume).

Analytically speaking, many variations of the original definition have emerged; 
 variations which extend both the scope of action and the characteristics of clusters, 
away from the initial blueprint of the concept. One example is that of local production 
arrangements, analytical concepts and economic policy tools, such as in Brazil rural areas. 
The term ‘arrangement’ here refers to a rationale of relationships that cannot quite be 
considered systemic because, in some cases, the interactions in those systems are still in 
the emerging stage. Thus, local production arrangements are defined, in broad terms, 
as concentrations of economic, political and social agents, located in the same territory, 
with a focus on a specific set of interrelated economic activities. These links may be weak 
or may need to be reinforced in territories where activities are dispersed (Cassiolato et 
al. 2003). The concentration and clustering of small firms, in particular, are important 
dimensions and, in some cases, play a more important role than interactions.

(b) Industrial and Business Ecosystems: The Latest Offshoots from Clusters

The original concept of clusters has now been extended much further, to the point where 
it sometimes includes fields other than just the industrial sphere, as in approaches  centered 
on industrial and business ecosystems. Indeed, the organization and functioning of new 
local production and innovation systems must now involve the participation of actors; 
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participation based on both local and global environmental and societal issues. Thus, 
the growing complexity of issues and interactions between stakeholders requires new 
forms of governance that can take account of both the more traditional productive and 
technological dimensions and the environmental issues – such as those pertaining to the 
energy transition – and which must involve greater participation of local populations to 
be successful.

The business ecosystems approach, which has had some success in recent years, 
 particularly in management science, has some similarities with the cluster approach, 
in that it goes beyond the context of the firm and considers the networks of complex 
exchanges and interactions in which industrial actors are embedded (refer, for example, 
to Thorelli 1985 for an approach that goes beyond the Williamsonian dichotomy 
between market and hierarchy). The definition of the ecosystem refers to ‘an expanded 
 environment in which different types of actors with specific skills are likely to participate 
in varying degrees in a collective process of value creation steered by a company’ (Moore 
1993). It also refers to a firm’s ability to have some measure of control over its economic 
environment (Teece 2007), through networks of reciprocal trust and exchange, but also 
through the implementation of a coopetitive process (Brandenburger and Nalebuff 1996), 
combining different types of relationships within a system of interactions.

The primary objective of this type of ecosystem is the creation of value within the firm 
and with actors outside the firm. This involves developing an open innovation model, 
through which the company is able to exploit external innovations and combine them 
with its own technology creation capacities, by exploring and exploiting opportunities 
in the field. The principle of open, or systemic, innovation rests on a network structure, 
which involves interaction with a large number of actors (firms, laboratories, training 
 institutions) and can manifest itself  at a local level (see further down). Intermediaries 
then play a central role in aligning the interests, cognitive maps, rationalities, knowledge, 
know-how and skills of the different actors, and in filling the remaining structural gaps.

These systemic and relational characteristics of the business ecosystems approach 
largely echo those of clusters, especially as the relations involved can occur at the local 
level (though without neglecting linkages with actors outside the territory), but also since 
the structures of interaction, which often play a central role, call for a different way of 
seeing the boundaries of the firm and the way it coordinates activities with partners. There 
are invariants common to both approaches, such as networks, modes of  coordination, 
 cooperation and competition, value chains, intermediaries, the myths around  innovation 
and so on (Teece 2007), even though analyses of firms’ strategies and especially of 
their links with industrial consumers have received a central role, and the principles of 
co- evolution are brought to the forefront of the analysis. The local  dimension is also 
frequently highlighted if  only to extol the opportunities of interfaces or the role of 
gatekeepers.

This conception is close to the industrial and productive notion of clusters, to which 
rather cosmetic adjustments and refinements are sometimes made. But the industrial 
ecosystem approach calls for a much more important conceptual and analytical leap 
by integrating dimensions related to environmental protection and to the recycling of 
 production outputs, with the more ambitious objective of redefining the analysis in 
terms of territories and their functioning. Indeed, while traditional industrial systems are 
 characterized by a succession of processing operations including the use of raw  materials, 
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the commercialization of products and the storage of waste, the concept of industrial 
 ecosystem (Frosch and Gallopoulos 1989) proposes an integrated model taking into 
account the recycling and re-use of waste in the production cycle, and in which issues of 
industrial ecology are considered. This idea was already present in previous studies on 
clusters, but the emphasis is strongly put on this dimension in the ecosystem approach.

The idea is to get closer to how natural ecosystems operate and to reverse the image 
of  industrial activities as having negative impacts on the environment, by showing not 
only that industry can produce positive effects, provided important changes are realized, 
but also that synergies with the environmental dimensions can be built. This biological 
analogy between natural systems and industrial activities can be criticized for being 
reductionist, and should not be confused with an actual business operating model 
(Ehrenfeld 2003); however, this analogy is evocative, and industrial ecology – through 
its objectives and the local embeddedness of  its activities – is strongly connected to the 
territorial dimension.

Thus, the benefits of geographical proximity among productive actors are often put 
forward and include opportunities in terms of transportation cost reductions and of 
local material and energy flows. Organized or institutional proximity is also seen as a 
 prerequisite for, or as a result of, cooperation between actors. Thus, the industrial and 
 territorial ecology approach proposes to develop project areas that present certain 
 similarities with clusters and generate economic spin-offs besides purely individual 
 benefits; spin-offs related to cost savings in terms of energy, resources, or waste treatment, 
or economies of scale generated by the pooling of services.

This dimension is particularly important in the case of eco-industrial parks, with the 
‘Kalundborg Symbiosis’ ranking first among them (Jacobsen 2006). The latter has served 
as a model for many researchers and practitioners and constitutes evidence that it is 
possible to implement industrial ecology principles. This practical example of industrial 
ecology is founded on components such as trust and shared values among partners, the 
variety of interrelated technologies and geographical proximity, and is the basis for the 
creation of circular economy systems, which seek to reproduce the same characteristics 
as the Kalundborg eco-industrial park to optimize resource use and waste recovery. 
Although all components for a complete symbiosis are seldom obtained, a parallel can 
be drawn with the concept of clusters by highlighting the inter-dependencies between the 
production and recycling actors or the prevalence of the local dimension.

THE COORDINATION-ORIENTED APPROACH

While coordination is only one of the many dimensions of clusters and their variations, 
it has become central in approaches adopted by the ‘School of Proximity’ and in studies 
on the ‘Geography of Innovation’. Indeed, these two approaches study the constraints of 
proximity in the relations between the different actors of innovation. How close to one 
another do they have to be to ensure their coordination in a joint innovation process, 
given that innovation activities are both spatially concentrated and scattered among 
different innovation zones? However, these approaches have both internal and external 
limitations. Their internal limitations lie in their difficulty in addressing the question of 
coordination discussed next, while their external limitations lie in a reductionist vision 
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of innovation, one that has little relevance to the contemporary reality of innovation, as 
discussed thereafter.

(a) The Economic Geography of Innovation: History and Limitations

The economic geography of innovation has expanded considerably in the last 30 years 
(Ferru and Rallet 2016), both conceptually and empirically, as well as in terms of its 
 contribution to public innovation policies.

It initially focused on developing analytical frameworks to justify the concentration 
of activities, and naturally based its analysis on the concept of externalities, transposing 
Marshallian externalities into the context of an innovation economy based on knowledge 
exchange and co-production. The externalities driven by customer–supplier  relationships 
in industrial systems, highlighted by the industrial complex approach (e.g. Perroux 1955; 
Hirschman 1958; Czamanski 1974) and further analyzed by Krugman (1991), have 
now been replaced by information externalities as a factor explaining the geographic 
 concentration of knowledge-intensive activities such as research and development (R&D) 
(Ota and Fujita 1993; Gaspar and Glaeser 1998). More specifically, the authors in this 
school of thought have considered the characteristics of knowledge to be the key to 
understanding the geography of innovation. The distinction between tacit and codified 
knowledge served to explain the spatial concentration of innovative activities. Indeed, 
innovation processes are thought to be primarily based on the use of tacit knowledge, the 
sharing of which requires face-to-face interactions (Storper and Venables 2004).

This hypothesis has, however, not been directly tested in this literature, especially because 
the data used are not relational. It provides a framework for interpreting the observed 
concentration of innovation processes; concentration measured through the degree of 
co-location of innovation actors, itself  deduced from bibliometric (co-authorships) or 
patent (patent citations) databases. Moreover, the geographical scale used to determine 
whether actors are located in the same geographic zone (a city or a more or less large 
region) varies according to the database used. From this point of view, the  interpretive 
framework based on knowledge externalities and on the tacit knowledge argument is 
more or less convincing because it is more or less well suited to the  geographical scale. 
Moreover, this interpretation is weakened by the mobility of researchers who temporarily 
travel to share tacit knowledge, and the increasingly widespread use of information and 
communication technologies for all types of knowledge, including tacit knowledge (Rallet 
and Torre 1995; 2009).

The main shortcoming of this externality-based approach is that it fails to explain or 
test the coordination mechanisms supposed to justify the geographical concentration of 
innovation activities and merely interprets co-location phenomena observed at specific 
stages of the innovation process (publications or patents).

The proximity-based approach has the advantage of explicitly focusing on the 
 coordination mechanisms in the innovation processes and on their spatial  dimension, 
through the initial question it raises: What forms of and how much geographical  proximity 
do innovation actors need to coordinate their action and co-produce  knowledge? The 
goal here is to understand the relative concentration of innovation activities in space, 
without presupposing the existence of a territory, which, through some specific  normative 
 qualities (qualities which an innovative milieu or technological district must present in 
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order to function as a localized innovation system) prompts innovation partners to co-
locate their activities therein. The proximity-based approach does not deny the existence 
of innovation milieus or districts but does not consider them as representing a general 
model of local development. It, therefore, contests the appropriateness of defining public 
policies on the basis of this model only, as indeed has been the case all over the world since 
the 1990s (policies promoting clusters and poles of competitiveness).

This approach to the spatial concentration of innovation activities is not centered on 
territory per se but rather on proximity: proximity seen as facilitating the coordination 
of the innovation process. This approach is very close to relational economic geography 
developed in parallel by Bathelt and Glücker (2003; 2011): both are based on a focus 
on the relationships between micro actors rather than on territories, the relative role 
of  geographical proximity, and the need to address local and non-local dimensions 
as  intrinsically interlinked. Let us briefly describe its analytical tools, as developed by 
the so-called French School of Proximity. Proximity is a multidimensional concept. 
There are several types of proximity, and therefore the question ‘what needs in terms 
of  proximity, does the coordination of innovation actors involve?’ may have several 
answers  depending on the nature of the knowledge exchanged. In particular, in earlier 
work we make a  distinction between geographical proximity and a non-geographical 
proximity (Torre and Rallet 2005), which we refer to as ‘organized proximity’ to indicate 
that it is not  geographical in nature. Economic actors can be close to one another and 
thus  coordinate better without  necessarily being geographically close, provided means 
 supporting  coordination exist. Support may include the rules of action imposed in 
organizations or  institutions, common value systems, shared cognitive maps or cultures, 
and so on. The spatial  distribution of innovation activities can be explained by needs for 
both  geographical and non-geographical proximity. This results in various configurations, 
ranging from  localized clusters to forms of non-territorial coordination (or, in other 
words, long-distance coordination) (Henn and Bathelt, Chapter 39, this volume).

Addressing this issue requires a more detailed explanation of the concept of  ‘organized 
proximity’, which allows for an in-depth analysis of the localization of innovation  partners, 
the spatial configuration of innovation systems being the result of a  combination of various 
types of proximity. Researchers have defined categories of proximity which they consider 
important in explaining the geographical distribution of innovation  partners by showing 
that the type of proximity needed by innovation actors depends on the  characteristics 
of the sectors in which they operate. Boschma (2005) has played an  important role from 
this perspective, by distinguishing five types of proximity. By thus operationalizing the 
concept of proximity, he gave rise to many quantitative empirical studies applied to a wide 
variety of sectors and territories and based on available  databases (for a critical survey, 
see Ferru and Rallet 2016). Thus, a significant corpus of literature has been produced that 
provides a contrast to public innovation policies centered on the creation of or support 
to clusters.

These works have done more than just illustrate the central role played by various types 
of proximity in different sectors and territories. They also adopted a dynamic approach 
to spatial innovation patterns, by examining territorial resilience from an evolutionary 
perspective (Boschma and Frenken 2010; 2011): path-dependent regional  technological 
development, risks of lock-in, bifurcations and so on. However, a dynamic analysis of 
proximity (Balland et al. 2014) becomes difficult to achieve because of the complex 
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 combinations between multiple types of proximity. Distinguishing between five types 
of proximity, assumed to be independent of one another at time t, lends itself  to static 
 analysis but makes less sense in a dynamic approach where the various types become 
endogenous unless the temporal mechanism of this endogeneity is described in detail, 
which databases do not allow. This is why more recent studies seem to have abandoned 
this path and reverted to more traditional, more manageable concepts of industrial 
economy such as those of relatedness or related competencies (Boschma and Iammarino 
2009; Boschma et al. 2014), which derive from concepts developed in the 1980s, such 
as  technological proximity or knowledge proximity to analyze R&D-related spillovers 
(Griliches 1979; Jaffe 1986; 1989), product diversification (Pavitt et al. 1989), or the 
 technological diversification of industries (Breschi et al. 2003).

The economic geography of innovation is now flourishing. However, it also has 
 important limitations in accounting for new forms of innovation. It gives the impression 
of being a flagship approach, in the wake of a growing number of applied studies along a 
path that has been successful but is simultaneously locked in through a path-dependency 
effect, while innovation is now heading towards new shores.

(b) On the Necessity to Return to the Original Approach to Proximity

The economic geography of innovation is confined to a primarily industrial vision of 
innovation, in terms of concepts and data (Glückler, Chapter 17, this volume). And in the 
latest empirical research, it privileges the notion of technological proximity. This involves, 
for example, testing the effects of skill-relatedness – that is, the sectoral and scientific 
relatedness of skills – on the growth of a firm or on the implementation of mergers and 
acquisitions (Ellwanger and Boschma 2013). The initial extension of the approach to five 
types of proximities has given way to a strictly technological approach to innovation, 
in terms of proximity of technology classes. Thus, the other forms of  proximity – and 
 especially their social relations and inter-organizational dimensions – are being neglected. 
This marks a return to the traditional industrial economy approach, and the value 
added of this lies in combining this approach to proximity with the possible effects of 
 ‘geographical proximity’.

This regressive evolution can be explained by the fact that existing empirical studies 
have been largely data driven. Indeed, available databases center on science-based 
 (bibliometrics) and technology-based (patents) innovation. The fact that those studies 
rest entirely on related databases has caused a decrease in interest in the questions of 
 interaction between actors, and in a more general way about the notion of local and 
distant coordination mechanisms. No coordination support or mechanism is tested 
because the databases are not relational. Hypotheses of coordination are derived from 
indicators of technological similarity versus diversity or from co-location. Technological 
and geographical proximity indicators are supposed to reflect the existence of effective 
coordination between actors, whether located in the same areas or not. Thus, lack of 
complementarity or similarity between technological areas is used to explain the need 
for or ease of coordination, while the co-location of firms is interpreted as allowing for 
effective coordination.

Yet, in so doing, one forgets or denies the advantages of proximity- or geography-
based approaches – that is to say, the importance of interactions and of institutions 
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in the coordination of innovation processes. Indicators of relatedness only point to a 
 possibility of coordination; they merely serve to indicate potential collaboration. They 
do not demonstrate the existence of coordination, which is indeed a social and economic 
mechanism, often embedded in social relations (Granovetter 1985; Grossetti 2008; Ferru 
2010, Bouba-Olga et al. 2014), in environmental contexts (Torre and Zuindeau 2009) or 
in organizational control (Lévy and Talbot 2015), a mechanism that requires that the 
potentials identified of such indicators be activated.

Analysis of the complexity of these mechanisms is abandoned in favor of  technological 
reductionism. The economic geography of innovation is thus turning into a techno- 
geographical analysis matching technological and geographical distances. The focus 
therein is back on distances at the expense of proximity. The notion of proximity was 
privileged in our original work over that of distance for good reasons; otherwise we 
would have continued or developed an analysis in terms of distance. Distance is  inactive 
in itself. It is a state: a person is far from or near to someone else; one technology is 
more or less similar to another. It only becomes active when related to a coordination 
 mechanism external to it. In other words, it needs to be activated: defining the stages 
of a joint  innovation project, rallying the necessary partners, finding funding, specify-
ing the  coordination methods used, dividing and allocating the tasks, distributing the 
value created by the project among its members, or agreeing on a common technological 
 standard and a common market design.

Innovation necessitates that the coordination issues raised be addressed. The 
 founding hypothesis of  the Proximity School is that geography of  innovation  activities 
are explained by the impact of  geographical proximity on the ability or inability to 
solve the coordination problems that emerge in geographic space. The mechanisms 
used to resolve the coordination issues associated with innovation, whether based on 
markets, social relations, formal institutions, professional communities, value systems 
or  cognitive maps, are more or less affected by geographic distance. The spatial 
 distribution of  innovation activities appears to result from the varying ability of  these 
mechanisms to deal with geographic distance. This is the core idea that lies at the 
 intersection of  geographical proximity and non-geographical proximity (organized 
proximity); it is non-geographical in that it can be defined as facilitating coordination 
in the absence of  geographical proximity.

Reducing the analysis to an interrelation of ‘distances’, at the expense of an  examination 
of the means of coordination used to solve the coordination problems associated with 
innovation, constitutes a regression compared to the proximity-based approach. This 
is why it is compatible with a return to the traditional industrial or spatial economy 
approach, which, for a long time, has framed the analysis of industrial organization 
 phenomena in terms of distance.

We believe, on the contrary, that the proximity-based approach is superior in 
 examining the varying ability of  commercial, social, institutional or cognitive 
 coordination mechanisms to manage geographical distance. A possible argument 
against this suggestion is related to the constraint of  database availability. But the latter 
cannot dictate the appropriateness of  an approach to a problem. Both quantitative and 
qualitative data are necessary but they must be coherent with the goals of  a research 
program.
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TOWARDS NEW DEFINITIONS OF INNOVATION AND ITS 
GEOGRAPHIES

Now that we have clarified the limitations of recent quantitative work on the geography 
of innovation, it is necessary to return to the very notion of innovation. Indeed, three 
elements prompt us to address this question and to suggest a new approach to innovation 
and its geography considering the pressing societal, digital and environmental changes of 
today. As discussed in consecutive sections below, the first element is the need to move 
beyond a purely technological innovation perspective. The second is the consideration of 
a new source of innovation, that is, the involvement, on a cooperative basis, of  individuals, 
citizens or consumers in the production of innovations. The third is the ecosystemic 
context of innovation. These three characteristics are not in line with the prevalent 
 conception of innovation and its relation to space.

(a) The Necessity of Extending the Notion of Innovation to Non-Technological 
Dimensions

As already pointed out, it seems today that innovation can no longer be restricted to its 
technological component. This can be justified as follows. The traditional way is to stress, 
in line with Schumpeter (1934), that not all innovations are technological, but commercial, 
financial, organizational and social innovations have become increasingly important in 
the contemporary economy that is dominated by services. As evidenced by innovation 
studies conducted in many countries, this has prompted efforts to identify and measure 
types of innovation other than scientific and technological innovation, as listed in the 
OECD Oslo Manual (OECD 2015). This enumerative approach to innovation does not, 
however, challenge the emphasis placed primarily on the technological dimension in much 
academic work. This is because the available data mostly pertains to the technological 
aspects of innovation. Other dimensions are recognized but in effect take a secondary 
place.

It is, we believe, necessary to look beyond the technological dimension to articulate 
the various dimensions of innovation and to place emphasis on the crucial role of the 
 financial, commercial, social, organizational, environmental and institutional aspects 
in the development of innovation, whether it is technological or not. By neglecting this 
role, the geography of innovation obscures the central role of these dimensions in the 
innovative capacity of a firm or territory. This comes as a consequence of reducing a 
multidimensional phenomenon to a uni-dimensional one, with erroneous conclusions 
that may arise.

A good example of this is digital technology: technology is the driving force behind the 
dynamic development of this sector and its impact on the overall economy, but its effects 
are conditioned by the emergence of new forms of organization, new  commercial circuits 
and new business models. The literature on the productivity paradox (Brynjolfsson and 
Hitt 2000) has shown that the impact of digital technology on business performance 
is  conditioned by the existence of organizational changes. Similarly, many digital 
 technologies result in economically unsustainable dynamics of production due to the 
lack of business models that could ensure their profitability. Here, technology is not 
what is lacking. A plethora of technological possibilities exists but their introduction 
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in the market implies innovations in areas other than technology. Non-technological 
 innovations are essential in converting technological innovation into actual products or 
services, for example into economic value (Glückler, Chapter 17, this volume). Reducing 
this process – which is dramatically altering the world economy – to a patent-based 
 measurement of innovation boils down to ignoring the fundamental problems associated 
today with the conversion of technology into economic value. Issues of data availability 
poorly justify the central emphasis placed on technological innovation.

Another example is that of environmental innovations. Such innovations undeniably 
have a technological dimension, but the lever that helps to foster them is not necessarily 
technological. The type of innovation proposed in the functional services economy (see 
the seminal work of Stahel and Giarini 1989), for example, is based on the idea of renting 
out the use of a good, rather than selling the good. Unlike a seller, who maximizes his/her 
profit by increasing product sales, a lessor increases his/her profit by reducing the resources 
necessary for providing a given amount of services. Thus a tire manufacturer no longer 
sells the tires to the customers but invoices them – that is, transportation firms – based 
on the kilometers driven. Under these conditions, the producer is  encouraged to improve 
the durability of the tires through technological innovation, to increase the  reliability and 
longevity of the product, minimize resource consumption, recycle end-of-life products 
and so on. Technological innovation here is the outcome of an economic innovation. 
This type of innovation has important implications for the sustainable  development of 
territories, whether urban or rural.

(b) The Involvement of Individuals as Autonomous Sources of Innovation

The analysis of innovation from the angle of its technological dimension is based on 
a particular conception of knowledge, its production and implementation, as a linear 
process that starts with scientific invention and ends with its application in industrial 
processes. Emphasis is placed on how to improve the transfer of knowledge from the 
scientific domain upstream to the industrial field and downstream through appropriate 
legal instruments (i.e. intellectual property laws), suitable economic incentives (knowledge 
protection versus knowledge transfer), and organizational structures designed to facilitate 
the transfer process (technological inter-mediation agencies, clusters, etc.).

This linear pattern applies to both innovation within a firm and innovation within 
a  territorial context (local or national innovation systems) (Lundvall, Chapter 29, this 
volume). This conception was first called into question at the firm level by introducing 
feedback loops from the market downstream to design upstream (Kline and Rosenberg 
1986). The literature of the 1980s and the 1990s on innovation networks (Lundvall 1992) 
stressed the importance of cooperation between firms or between firms and research 
institutes. The concept of open innovation (Chesbrough 2003) goes even further in 
that it emphasizes the need to involve users and consumers in the design of products 
and services. However, these feedback loops remain internal to the idea of a knowledge 
process originating from science and going to the product or service. They improve the 
representation of the process without calling into question its direction (from upstream 
to downstream).

In this setting, innovation involves actors outside the firm and government, such as 
consumers, users and citizens. They are active participants in the innovation process in 
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that they cannot be reduced to mere sources of information fostering feedback loops 
in firms. They are also autonomous sources of knowledge and must be recognized as 
such. This phenomenon is observed both in the digital transformation and in the energy 
transition.

In the digital field, it materializes in the form of the central role played by users in the 
co-production of content, for instance facilitated by Web 2.0-based platforms (O’Reilly 
2005) and the collaborative economy (Bostman and Rogers 2010; Gansky 2010). This 
results in a very different way of producing, distributing and consuming services (Benkler 
2006). These are radical innovations that rest on the emergence of new actors of  knowledge 
 production. While these innovations are technology-based (intelligent  terminals,  connected 
devices, platforms, information processing capacity, etc.), their most striking characteristic 
is the fact that they involve the participation of new actors as producers of knowledge and 
no longer only as the endpoint of the above-mentioned linear process.

This emergence of new, non-industrial and non-academic actors constitutes a broader 
phenomenon. Many examples demonstrate that there is a capacity, among local actors, 
for innovation and creativity, including in the less technology-intensive, so-called 
 peripheral territories. These innovations result from the creativity of local populations, 
without necessarily involving a high level of industrial input or productive specialization. 
They reveal the vitality of territories, which demonstrate their dynamism and capacity for 
invention through the utilization of local strengths.

One such example is that of the development of short distribution channels or of small-
scale farming, in which the distance between producers (generally farmers) and  consumers 
is shortened, the origin of products is identifiable, and the industrial  intermediaries – 
deemed too expensive or hazardous to health – are bypassed. Citizens participate in various 
ways such as getting involved in the productive process, public debates,  participatory 
democracy and decision-making processes. Regarding the  productive system,  consumers 
are involved in product design, in the development of shorter  industrial production 
 channels, as with AMAPs (French abbreviation for associations of consumers tied to a 
local producer), Fab Labs and Living Labs, in line with but going beyond von Hippel’s 
(1988) theory of user-led production.

Another example is that of local collaboration projects, such as crowdfunding, inspired 
by practices in developing countries such as small-scale local fundraising, collective 
project support, loans between individuals, local solidarity savings – which have become 
so popular that some national banks have growing interest in the concept – or even the 
establishment of new local currencies. Crowdsourcing is another type of  innovative 
practice in which the efforts of a large number of people are combined to develop and 
 implement a common project, enabling local people to create products and develop 
 concrete solutions, to come together as a think tank and innovate in service of their 
 territory. All these initiatives are systemic and often cooperative in nature.

Shared or collaborative undertakings, activity and employment cooperatives, 
 community transport organizations, healthcare pooling and parent-based child care all 
contribute to improving the resilience of territories in that they help to recreate proximity 
between local actors and maintain local solidarity, in complement to or substitution of 
technological innovation. Finally, the social and solidarity economy contributes to social 
or societal innovation (Moulaert et al. 2013). It consists of local cooperation networks 
able to provide help and support to individuals, particularly in times of crisis.
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We would also emphasize the importance of citizen participation in decision-making 
concerning environmental issues. Thus, local decision-making processes are now being 
 influenced by citizens’ demands, as evidenced by the development of public  participation 
forums, or conflicts involving citizens opposed to infrastructure construction, or extension 
projects supported by the public authorities or large corporations. These interventions 
modify the representation of environmental and development problems, and influence how 
they are addressed and solved. These new forms of innovation in the field of  environmental 
protection and local planning must be seen as a result of the involvement of civic 
 organizations combined with the traditional actions of firms or public institutions.

These examples all suggest the need for a broader definition of innovation. A novelty 
that results in changes in existing operating procedures is an innovation. It may be 
 technical or technological, but it may also be organizational (corporate governance 
 structures, ‘just-in-time’, short circuits, etc.), social (e.g. micro-credit, social and  solidarity 
economy movements) (Klein et al. 2014) and institutional (involving civil society, new laws 
and regulations, changes of power structures, etc.). Innovation no longer merely involves 
the utilization of researchers’ or engineers’ scientific knowledge but also involves the 
knowledge generated by civil society, local stakeholders, public or private organizations 
and associations.

(c) The New Innovation Context

The concept of ecosystem has been developed to account for the current characteristics 
of innovation, including its multidimensional nature and the emergence of new actors, 
who contribute to its development as well as dissemination.

Indeed, this concept places emphasis on the ability to manage the complexity of 
 interactions between the different actors of the ecosystem involved in the innovation 
process. A wide variety of actors must be utilized and coordinated to bring technological 
innovations to the market: firms of all sizes, research institutes, intermediate agencies, 
institutions (local authorities, standardization committees, professional associations, etc.) 
and communities (i.e. users, consumers and citizens). The boundaries between sectors 
are dissolving as a result of lateral forces promoting interactions between actors from 
 different sectors and disrupting their traditional roles. Many indirect network effects 
lead to ‘chicken-and-egg’-type problems; the validity of economic models is called into 
question; regulations are no longer adequate; and new ones are not yet clearly emerging.

The above-mentioned concept of ‘ecosystem’ is suited to such situations where actors 
must define or redefine their economic environment (organization of relations with other 
actors, norms, standards, business models, actions to modify regulations, etc.) so as to be 
able to turn technological innovation into new products and new services. The concept 
refers to a situation characterized by the co-development of innovations and of their 
environment, whereas the concept used previously to describe the systemic nature of 
innovation, that of the network (OECD 2001), refers to a given environment – flexible and 
variable or not – that possesses traits conducive to innovation. A central question, there-
fore, is that of the capacity to construct and organize the ecosystem, bearing in mind that, 
depending on how an actor addresses and answers this crucial question, the  ecosystem 
will have different perimeters, the models of value creation and distribution will vary, and 
the market designs and dynamics will be different.
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Thus, in the field of new digital services, for example, different ways of constructing 
and organizing the ecosystem give rise to different innovation dynamics. As a matter of 
fact, in mobility services, the organization of the ecosystem’s innovation matrix varies 
according to whether it is defined by the stars of the digital world (e.g. Google, Apple), 
the historical players (e.g. car manufacturers, transport operators) or by new entrants (e.g. 
telecom operators and start-ups such as Blablacar and Uber), even if  the building blocks 
are the same.

This question is also central to environmental issues. Challenges related to climate 
change, energy transition, the reduction of pollution and emissions, de-carbonization, or 
greenhouse gas production are causing significant changes in industrial and innovation 
processes (Sinclair-Desgagné, Chapter 47, this volume) – changes that have an impact 
on patterns of production at the territorial level. Thus, the adoption of new ‘clean’ and 
‘green’ technologies or innovations has given rise to a green business model that finds 
expression in ‘green clusters’ (Hamdouch and Depret 2010). This also finds echoes in the 
policies for sustainable development and renewable energy management implemented 
by public authorities (Cooke 2012), and leads to further questions concerning energy 
transition technologies, local waste recycling, methanization processes, or the virtues of 
industrial and territorial ecology.

The consideration of environmental issues, at the heart of the approach in terms of 
industrial ecosystems and eco-parks, and of the principles of circular economy, impose 
additional constraints which lead to the emergence of new stakeholders in the local 
system game (Sinclair-Desgagné, Chapter 47, this volume). It is necessary to involve the 
local populations, or to at least obtain their approval, in order to avoid serious deadlocks 
or conflicts. Thus civil society as a whole must be incorporated into the concept of local 
system, as the latter can only function if  it complies with the projects and desires of local 
stakeholders. This adds another new and crucial dimension to the concepts of cluster, 
network or even ecosystem.

CONCLUSION

In this chapter we have discussed the current characteristics of innovation, and of its 
processes of creation and distribution, which require that we move beyond contemporary 
empirical studies of the geography of innovation or clusters that have become too limited.

Our discussion responds to these challenges by pointing our three necessities:

 ● The first necessity is to analyze how the various dimensions of innovation 
 condition each other. The innovation process does not merely involve scientific 
and  technological inventions gradually incorporated into the economy, but also 
social,  organizational, economic and institutional innovations that open up new 
 opportunities, including technological ones.

 ● The second necessity is the consideration of  new sources of  knowledge and 
 innovation through the active involvement of  consumers, users and citizens. The 
role of  these actors has been dramatically underestimated, not only because they 
have been little called upon in reality, but also because the prevalent  conception of 
innovation as being technologically inevitable has relegated them to a  subordinate 
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role. Placing emphasis on the importance of  the non-technological dimensions of 
innovation helps give them an active role as sources of  knowledge to be utilized.

 ● Finally, the third necessity refers to the multidimensionality of innovation and the 
variety of actors involved, and raises the question of coordination and therefore 
that of the construction of an ecosystem able to support coordination between all 
the actors. In this context, innovation can be redefined as the ability to solve non-
trivial problems of coordination. This ability emerges as the key resource, from 
which a broader vision of innovation can be built, whereas technology appears 
more of a disruptive than an organizing force.

What conclusions can we draw from this analysis with regard to public innovation 
policy and the role of local actors? The analysis shows, first of all, that local actors 
can serve as facilitators of interactions in innovation processes, between entrepreneurs 
and  innovators in the traditional sense, but also with other stakeholders in civil society. 
We know that markets fail in the presence of externalities and that they cannot easily 
 organize  interactions between a large variety of actors, some of whom are not driven 
by a  commercial rationale. Territories can serve as platforms for ecosystems, both in the 
 technical sense (they have infrastructures) and in the organizational sense (they  coordinate 
the different actors), thus facilitating the implementation of innovation (Attour and 
Rallet 2014). In this respect, they are the places from which the various actors accept or 
reject inventions and their conversion into innovations – that is to say, into solutions to 
coordination problems – without necessarily being guided by a commercial rationale, but 
rather by positioning themselves as part of the local governance process.

A second conclusion is that the complexity of  innovation, which consists in producing 
new services and in building the framework necessary for services production, requires 
the implementation of  local experiments. Of course, one can conceive of  globally 
developed innovations as being applicable to all local contexts. But in the field of  local 
services (such as environmental services, smart cities, smart areas or new infrastructure), 
global innovations are not easily applicable locally, as it is necessary to interact with 
local actors to produce innovations and to convert the initial inventions into  innovations. 
Transaction costs are, consequently, high for global firms, giving non-global actors much 
leeway. Furthermore, the complexity of  the innovation process in an ecosystemic frame-
work requires the implementation of  locally based experiments. Experimentation does 
not just consist in testing a technology, but also, and above all, in building an ecosystem 
that can effectively foster innovations, and reject or modify them. That is why many local 
experiments of  this type are being implemented today, as illustrated by the development 
of  Living Labs. Indeed, this very extensive concept incorporates the idea of  bringing 
together, in an open and non-conventional setting, a variety of  different partners, for the 
purpose of  experimenting with new ways of  generating innovations. This leads to many 
local experiments. The aim of innovation policies must be to support their development, 
but also to facilitate their application on a wider scale, and to other local contexts. In 
terms of  public innovation policies, these new elements outline an alternative approach 
of  building local experiments to ensure development, instead of  large-scale project 
policies.
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