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Introduction

The issue of the agglomeration and the location of economic activities has been
the subject of numerous regional studies. Various conceptual models have been
developed to show how certain socio-economic processes shape particular spaces
and how they, in turn, are shaped by them. These models principally reflect a
process of economic globalization characterized by the increased mobility of
goods and services but limited by those production factors that underpin innova-
tion, such as knowledge and innovation capital. Of these various models, the
concept of innovative milieu provides an explanation as to how certain local play-
ers end up developing formal and informal production and innovation networks,
autonomous in an increasingly integrated global economy (Camagni and Maillat
2006). To what extent should this approach be updated to take into account
current thinking and include new territorial, economic and social dynamics?

In this chapter, we argue that, although it still allows us to understand certain
important local innovation processes, the definition of the ‘innovative milieu’ —
and along with it traditional territorial innovation models more generally — should
be opened up to renewed questioning. On the one hand, classical regional entities
have to be reconsidered with the purpose to understand the relational dimension
of the social dynamics of innovation networks (SDIN) in order to define regional
milieus within proximity and distant relations (Rutten and Boekema 2012). Such
an approach does not only give prominence for instance to the local accumula-
tion of knowledge and financial resources, but also to their mobility and multi-
local anchoring (Crevoisier and Jeannerat 2009; Theurillat 2011). On the other
hand, restricting innovation to an understanding of knowledge use and genera-
tion across space provides a too partial comprehension of territorial develop-
ment. Not merely should innovation be depicted as a competitive economic
change. It should also fundamentally be analysed as a socio-economic process of
value creation taking place in time and space.

Building upon these particular arguments, we examine the social and territo-
rial forces that characterize the photovoltaic industry in Western Switzerland
and identify the relations forged within the region. We point to the various
territories in which different innovations are developing in conjunction with



photovoltaic technology and show the new territorial forms that these innovations
in turn then create. In this case, territorial innovation is not merely understood
as the result of multi-local knowledge dynamics but also as a socio-economic
market valuation of ‘responsible’ innovations. This valuation process develops
through local and multi-local investment, manufacturing, consumption and
mediation processes.

Throughout this particular case study, we advocate the need to revisit the
traditional notion of innovative milieu and open new avenues for future research
in regional studies. In a globalized knowledge economy examined more
and more through complex social interactions among proximate and distant
socio-economic agents (Rutten and Boekema 2012), it is not sufficient to
examine innovationper se as the driverofterritorial development. Understanding
innovation’s socio-economic market valuation (Beckert and Aspers 2011) across
various places and at different geographical scales clearly appears as a critical
and decisive issue for regional studies. To instigate such a broader socio-
economic approach to territorial innovation, the concept of ‘multi-local valua-
tion milieu’ is proposed as a possible exploratory framework for a future
research agenda.

Territorial Innovation Models: the emergence of new thinking

Since the 1980s, there has been an increasingly territorial approach to economic
development in relation to the issue of innovation and competitiveness. Various
different conceptual models such as Innovative Milieus (Camagni and Maillat
2006), Regional Innovation Systems (Lundvall 1992), Learning Regions (Florida
1995; Morgan 1997) or Clusters (Porter 1998) have shown how geographical
proximity can enhance innovation and competition in certain regions. In particu-
lar, these models show how regional innovation is based on market and non-
market relations between local players, relying on prior socialization (confidence,
shared competition/cooperation rules, social capital, common language, etc.)
(Grossetti and Godart 2007).

In recent years, critical reviews of these ‘territorial innovation models’
(TIMs) have been published (Doloreux 2002; Moulaert and Sekia 2003 ; Simmie
2005; Lagendijk 2006; Benko 2007; Cooke 2008) and are currently the subject
of renewed examination. This chapter is not intended to provide a new assess-
ment of these models but to use certain aspects of TIMs, and in particular the
‘innovative milieu’, as a means of understanding territorial development and
innovation.

Territorial Innovation Models and Innovative Milieus

Although TIMs are based on different research traditions and different schools of
thought (Moulaert and Sekia 2003; Lagendijk 2006), we can see that they share
certain common conceptual approaches to the phenomena of economic develop-
ment and innovation.



First, technological evolution is seen as the basis of competitive innovation.
Regional innovation is largely characterized by the ability of local manufactur-
ing systems to either flexibly adapt to constant changes in demand (flexible spe-
cialization) (Simmie 2005) or to develop and incorporate new technology into
goods or manufacturing tools that outperform those of their market competitors.
Based on a strong intra-regional focus, TIMs theory considers innovation as the
main factor in competitive differentiation and represents a company’s evolution
in its technical, social, natural or market environment (Crevoisier 2010; Rutten
and Boekema 2013).

Innovation is also seen as the main driving force behind economic change and
as a process that reflects the ability of local players to respond autonomously to
challenges presented by the wider socio-economic environment (Doloreux 2002;
Moulaert and Sekia 2003). However, regions are not completely independent
production entities but specific systems capable of developing endogenously in
response to the global environment, which itself remains relatively poorly defined
(Crevoisier 2010). This endogenous growth does not only occur in response to
changes in the global environment but is also determined by the territorial con-
text in which the innovation is rooted (institutions, culture, traditional skills,
investment channels, networks of players, etc.) (Lorentzen 2008).

Regional innovation is therefore seen as a process of generating and using
knowledge and financial resources, representing local cumulative and distribu-
tive practices specific to a place. It is typified by relatively long life cycles or
by spatial and historical path dependencies (technological, industrial, institu-
tional, social etc.) (Boschma and Frenken 2009; Martin 2010). Innovative
capacity (i.e. entrepreneurship) is thought of as regional and economic develop-
ment perceived as the capacity of competing territories to innovate (Crevoisier
2010).

Ultimately, TIMs are based on a production-based vision of economic devel-
opment (Grabher et al. 2008). Indeed, the region is principally seen as a specific
production system that competes with other production systems. The existence
of sophisticated local demand is seen as an opportunity for innovative techno-
logical developments (Porter 1998). However, a region’s competitiveness is
based principally on its capacity to export to an extra-regional market, rarely
differentiated, often footloose (Malmberg and Power 2005). From this point of
view, the response to the socio-economic challenges presented by globalization
has been the mobility of goods and services: produce locally; export globally
(Jeannerat 2013).

The innovative milieu model that was widely taken up, developed and con-
solidated following the pioneering work of Philippe Aydalot (1986) in many
ways reflects this territorial innovation approach of competitiveness. Set against
a backdrop of regional industrial decline, this theory took into account a pro-
cess of economic development increasingly influenced by the need for flexible
manufacturing and networked innovation in the face of varied and changing
market demand (Crevoisier 2001). Emphasizing territorial and social issues,
the innovative milieu approach posits territory as a constitutive element of



innovation and economic change. It encompasses the idea that technological,
organizational and territorial factors all go to determine the regional milieus
that generate innovation for new products, technologies and organizations
(Camagni and Maillat 2006).

This being the case, the innovative milieu represents the territorial setup in
whichthe processes of innovation emerge. It posits the entrepreneurial activity of
economic players and their privileged local relations as the endogenous force
behind the creation of specific resources (Coppin 2002). Thus, territory is seen
as part of the processes of innovation and a fundamental framework for under-
standing economic change. It reflects the spatial nature of the socio-economic
transformations studied and vice versa (Crevoisier 2001). The innovative milieu
model commonly emphasizes the importance of what local players do and their
ability to generate the resources required for innovation. Based above all on an
industrial and technological approach to economic development, it emphasizes
how local training and collective learning can foster the economic competitive-
ness of specific production systems (Lundvall and Johnson 1994).

There are two lines of thought that allow us to expand and examine TIMs in
greater depth: on the one hand, demonstrating the mobility of resources and, on
the other hand, the emergence of theories about market construction and the
socio-economic value of goods and services.

Contemporary reflections: the mobility of production factors and the
socio-economic market valuation

From the early 2000s onward, the TIM approach to economic change and inno-
vation, particularly innovative milieus, has become subject to theoretical and
empirical re-evaluation. There are increasing calls to take into account new
socio-economic issues in order to gain a wider understanding of territorial and
economic development. In our view, two major critical avenues are particularly
noteworthy in this regard.

The first deals with the mobility of production factors. Whilst the TIMs’
approach focused primarily on the mobility of goods and services, these days we
also have to consider the increased mobility of production factors (Sheller and
Urry 2006; Urry 2008; Cresswell and Merriman 2008), particularly knowledge
and capital, based notably on diffused networks of individuals (Rutten and
Boekema 2013).

In fact, various works demonstrate the trans-regional (Henderson et al. 2002;
Coe et al. 2004; Saxenian 2005), multi-local (Crevoisier and Jeannerat 2009) and
meta-national networks (Doz et al. 2001; Cooke 2005) shaping the generation,
usage and (re)combining of knowledge that characterizes innovation today.
Innovation is therefore no longer considered simply as an endogenous development
process within a region or a company but as a process of integration and participa-
tion in global knowledge and innovation networks (Chen 2007; Shearmur 2011).
Learning is less connected to firms, inter-firm networks and societies, but much
more understood as a process of social and global interaction between individu-



networks are now based on informal local and global buzz and have burst into
wider spatial — and often global — scales (Lorentzen 2008; Malecki 2010).

Moreover, various studies indicate an increased mobility of capital within the
global financial channels, enabling investments to be made anytime, anywhere
(Sassen 1991; Dow 1999; Corpataux et al. 2009). This mobility challenges tradi-
tional regional investment channels and makes it possible to invest or withdraw
capital instantly in a business sector or in a business from one region to another
(Corpataux and Crevoisier 2005; Theurillat et al. 2008; Crevoisier et al. 2011).
Financing local innovation is no longer linked to the regional environment’s abil-
ity just to raise local investment (e.g. bank credits, business angels, etc.), but
also to capture the interest and secure the involvement of financial investors
organized at global level.

A second avenue of research concerns the way in which the economic value of
economic change is constructed. The Knowledge Economy approach considers
economic value creation as the result of creative learning (Malecki 2010). Such
an approach mostly leaves aside the comprehension of the socio-economic mar-
ket valuation of innovation and provides a partial understanding of the actual
economic value of knowledge. Working mainly on the basis of an industrial and
technical/scientific view of innovation, TIMs connect economic value to the idea
of competitiveness. The value of innovation resides in the ability of a company or
production system to compete in a market. This competitiveness is observed but
rarely deconstructed within the market. Various authors take the view that it is
not enough to simply understand how innovation works as a production process
but that we also need to understand how innovation receives socio-economic
value in the market (Peck 2005; Lagendijk 2006; Grabher et al. 2008). This
involves seeing the market not as an exogenous mechanism for selection or infor-
mation but as a social construct involving various different parties coordinating
their activities around the qualification (Callon 2007) and valuation (Beckert and
Aspers 2011) of different goods and services.

From this point of view, the construction of value in the market becomes an essen-
tial issue. This involves not only analyzing how value is constructed between the
production and consumption of goods and services, but also considering the role
thatterritory plays inthis construction. According to Stark (2011), the market value
of a good or service is determined by the social performance of players to give not
only its monetary exchange value (price), but also the social conditions of'its evalu-
ation (prize) and its experimentation (praise). Therefore, the study of territorial
development consists of understanding where and how competitive innovations are
produced and also where and how these innovations are given socio-economic
value, i.e. collectively mobilized, co-produced, diffused, negotiated and legiti-
mized (Jeannerat 2013).

The case of the Western Switzerland photovoltaic industry

The case of the Swiss photovoltaic industry, largely concentrated in Western
Switzerland, emphasizes many aspects of the issues highlighted earlier.



On the one hand, the relations among photovoltaic actors are characterized by
wider territorialities influencing the production of new applications and tech-
nologies. Even if the global photovoltaic market is not yet stabilized and often
linked to political subsidies, researches and developments of new technologies,
the number of applications and products constantly increases at a global level. In
this particular context, Western Switzerland plays an important role in research
and development of new photovoltaic technologies and applications built upon
social dynamics of innovation involving new regions and actors besides tradi-
tional local techno—industrial networks (Rutten and Boekema 2013).

On the other hand, photovoltaic producers develop ethical products and dis-
courses to promote themselves as ‘responsible’ innovators and value consumers’
commitment in sustainable development. Although technological resources
remain important for the development of new photovoltaic products, innovations
are intensively built upon symbolic and cultural resources provided by interme-
diary actors such as media and experts. These players co-construct the market by
qualifying such innovations as ‘responsible’ through activities of cultural crea-
tion, diffusion and legitimization.

Methodology

The Western Switzerland photovoltaic industry is used as a case study to demon-
strate how certain local and extra-local innovations develop. These innovations are
linked to social and economic concerns about so-called ‘sustainable’ development.
Taken as a social construction, our analytical and methodological approach focused
on the idea of ‘actually existing sustainabilities’ (Krueger and Agyeman 2005;
Evans and Jones 2008; Krueger and Gibbs 2008). This empirical approach did not
involve defining a priori what sustainable development is (e.g. using an analytical
model or predetermined sustainability criteria), but rather observing the actions
and discourses of those studied. The operationalization of sustainable development
thus takes different forms according to the institutions and territories in which the
networks of players and systems of socio-economic valuation operate.

These issues have been examined in an empirical survey based on the Western
Switzerland photovoltaic industry conducted between May and September
2011. Included in a ‘GREMI-T ASSLIn’ research project' (Kebir et al. 2012),
this survey involved a qualitative study based on an indepth document analysis
of regional press articles, expert reports and professional journals. In addition,
18 semi-directive interviews were undertaken with business people, photovol-
taic research institutes, public figures and representatives of associations. The
aim of these interviews was to understand various individual business projects
in greater depth so as to discern the social and economic values that players in
this milieu attribute to these activities. Several participant observations have
also been carried out at public events, such as trade fairs, specialist exhibitions
and forums.

Seven business projects were studied to identify the different paths that inno-
vation may take and the way it is integrated — or not — into local and/or extra local



processes. These projects were not only investigated as particular innovation net-
works but also the financial and market valuation mechanisms at play in the area
of photovoltaic innovation.

A first project type aims to raise public awareness on an international scale by
demonstrating the efficiency of photovoltaic energy: the solar-powered boat
PlanetSolar, the solar-powered aeroplane SolarImpulse and the solar and wind-
powered vehicle /[CARE. A second project type contributes to the value of public
and tourist destinations: the solar-powered tricycle Magic Turtle as an alternative
form of sustainable transport and the Grove Boats company manufacturing
solar-powered boats for touristic and environmental use. A third, more tradi-
tional type of project involves developing and exploiting on the private market a
final product or specific application using photovoltaic technology: the start-up
lland Green Technologies, which created a portable solar-powered generator
using flexible cells produced by a neighbour company called Flexcell.

The evolution of the international photovoltaic industry

The first solar cell was created at the end of the nineteenth century by American
researcher and inventor Charles Fritts. However, serious study into photovoltaic
technology and its market application in the aerospace industry did not begin
until the 1950s. Considerable development of photovoltaic technology only began
in the 1970s and 1980s when, in the wake of various oil crises, solar power was
seen as an alternative to fossil fuels. Research into first-generation silicon cells
then began to receive more funding. Although the cost of photovoltaic cells
remained prohibitive in comparison to other energy sources, the first photovol-
taic companies began to see a reduction in some of their production costs and
developed an initial niche market.

From the 1980s onwards, technological innovation in photovoltaic industry
diversified along two broad lines. On the one hand, basic research led to sig-
nificant improvements in the capacity of first-generation photovoltaic cells.
Monocrystalline and multicrystalline silicon cells still remained the most profit-
able on the market, representing almost 80 per cent of the global market. On the
other hand, new research led to the development of second-generation photovol-
taic cells, which do not necessarily have greater capacity but have the potential
for new applications (e.g. flexible manufacturing cells) (Ballif 2011).

The 2000s were a critical period in the global photovoltaic industry’s develop-
ment with the arrival of the third generation of very high-powered photovoltaic
cells (Ballif 2011). Moreover, frequent energy crises (e.g. rising oil prices, the
anti-nuclear debate) and a considerable reduction in the production cost of first-
generation cells enabled the photovoltaic industry to develop independently of
the oil market and to make inroads into the consumer market (Ballif 2011). This
phase of industrial and technological maturity led to the standardization and ter-
ritorial specialization of production and to the globalization of the international
market. Today, China and Germany are the main international producers of solar
panels (Dunford et al. 2012).



Productive processes in Western Switzerland’s photovoltaic industry

Over the last thirty years, Western Switzerland has played a key role in the devel-
opment and evolution of the international photovoltaic industry in three ways.
Since the 1980s, research by the photovoltaic laboratory (PVLab) at the
Neuchétel’s Institute for Microtechnology (IMT), now affiliated with the Ecole
polytechnique fédérale de Lausanne (EPFL), has notably contributed to improv-
ing the profitability of photovoltaic cells and to developing new generations of
photovoltaic technologies (Ballif 2011). In line with local research, new start-ups
and companies emerged. Former researchers pioneered the development of spe-
cific applications and products using photovoltaic technology. Equally, sophisti-
cated suppliers grew up locally and became the equipment providers of major
international photovoltaic companies.

This territorial dynamic of innovation and knowledge can be regarded as two
interacting, articulated and interdependent subsystems: the R&D subsystem and
the entrepreneurial subsystem (Figure 2.1). The R&D subsystem brings together
players behind the development of new technologies whilst local associations
look to connect them. Generally speaking, public laboratories are involved in
third generation photovoltaic technology research, improvement and develop-
ment. Local associations look to create networks for these players, enabling them
to generate mutually beneficial industrial synergies.

The local entrepreneurial subsystem represents the sphere in which innovative
entrepreneurial projects are developed. Three main types of projects and enter-
prises can be distinguished. First, certain ‘mature enterprises’ develop innovative
and specialized photovoltaic products dedicated to the domestic and international
markets, for instance the case of Flexcell producing and selling flexible photovol-
taic panels (the company unhappily disappeared in 2011 because of fierce compe-
tition). Second, various ‘pre-competitive enterprises’, or start-ups, develop, in the
form of prototypes, market applications of photovoltaic technologies developed in
the region (second and third generation technologies). The portable solar genera-
tor created by /land Green Technologies developed upon both local research labo-
ratories and components produced by local firms. Finally, several ‘demonstration
enterprises’ make use of photovoltaic technologies, not with the aim to commer-
cialize a particular market product but to promote the social and technical poten-
tials of photovoltaic energy. For instance, the solar aeroplane Solar/mpulse was
designed primarily to contribute to photovoltaic technologies whilst also demon-
strating their credibility and potential for other market applications.

By analogy with the innovative milieu model (Camagni and Maillat 2006),
these two subsystems represent the heart of the innovative milieu and constantly
cooperate within innovative local networks. Local technological relations
between the players in this environment often take the form of local learning and
training relations (Lundvall and Johnson 1994; Rutten and Boekema 2012), i.e.
the collective organization and use of resources by players in the environment.
Therefore, these collective training and learning initiatives enable the local pro-
duction system to adapt and respond to its changing environment (Uzunidis



2010: 96). In our cases, local innovation networks encourage the creation, use
and (re)combining of the knowledge necessary to this evolution. This productive
organization usually takes the form of a technological transfer: regional research
laboratories very often supply local businesses with technological knowledge.

However, Western Switzerland photovoltaic industry shows that production
and innovation networks are characterized also by a wider spatiality. Beyond the
traditional innovative milieu organized principally on a regional basis, important
multi-local relations can also be observed. For instance, a number of German
and Asian companies have set up laboratories in the region in order to get involved
in and have access to local technological innovations that enables them to
develop increasingly profitable photovoltaic cells. A leading German business on
the international industrial photovoltaic technology and equipment market has
set up a private laboratory next to a public regional research centre in order to be
able to exploit the new technologies developed in Western Switzerland.
Consequently, major international companies are players in the local innovative
milieu but also integrate this environment into global production networks,
thereby considerably surpassing the boundaries of the region (Henderson et al.
2002; Coe et al. 2008).

Innovation and learning processes have to be seen as an assemblage of
local and multi-local learning and training relations. Beyond local production of
technologies, countries such as the United States or Germany and the regions
of Southeast Asia have an important impact on Western Switzerland’s photovol-
taic industry. While Western countries focus on production lines, Southeast
Asia regions move towards the production of low-cost solar panels (Dunford
et al. 2012); however, the creation of a global photovoltaic market raises sev-
eral questions about the production and consumption of products presented
as ‘sustainable’.

‘Sustainable’ values as ‘responsible’ innovations in
multi-local photovoltaic industry

In recent decades, the notion of ‘sustainable development’ has become central to
social and economic projects and to key policies (Strange and Bayley 2008;
OCDE 2011). Considering territorial and economic development from this point
of view raises various questions as to the development of territorial innovation
models, the socio-economic value of goods and services, as well as the business
models to which they relate. This involves a shift in perspective from an isolated
view of the economy to seeing it in relation to its ecological and social environ-
ments (Laperche et al. 2009: 11), but also to re-examining how we view territorial
innovation and the role of innovative milieu (Kebir et al. 2012). Similarly, inno-
vation and learning are mainly conceptualized as upstream processes oriented to
or from the market, the socio-economic construction of which often remains
unexplored (Berndt and Boeckler 2009). But innovations are not only dependent
on pure technology; they are increasingly subject to socio-cultural dynamics
characterized by the incorporation of cultural, aesthetic (Grabher et al. 2008;
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Figure 2.] Multi-local relations and valuation in the photovoltaic milieu of Western
Switzerland.

Source: Authors® own compilation.

Crevoisier and Jeannerat 2009) and sustainable aspects (Gabriel and Gabriel
2004/2005) within products or innovations.

Based on our case study of the Western Switzerland’s photovoltaic industry,
we now examine the issue of sustainable development from the point of view of
current innovations in this industry, by going through the socio-economic valua-
tion of photovoltaic products for upstream investors in sustainable projects and
for downstream customers of sustainable products or technologies (Figure 2.1).
We highlight two kinds of interdependent valuation systems: the financial valu-
ation system and the market valuation system.

Financial valuation in the photovoltaic milieu: building a reputation
within multi-local relations

Western Switzerland’s photovoltaic milieu develops within regional and extra-
regional investment channels. The financial resources of entrepreneurial projects
vary considerably depending on the project type and development phase. In the
earliest stages of a start-up’s life, it is often necessary to have entrepreneurs and
investors in close geographic proximity because there must be a relation of trust
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between these parties (Crevoisier 1997). The initial investment in entrepreneur-
ial projects generally comes from public funding or from the entrepreneur’s
interpersonal relations. Public funds give businesses the opportunity to initiate
and incubate so-called ‘precompetitive’ projects, i.e. projects that are not yet at
the manufacturing and marketing stage. Other investors in a project may include
family, colleagues or friends. /land Green Technologies is such a case in point,
with company start-up capital coming mostly from the owner’s social network.

However, these initial investments are insufficient to cover the large-scale
manufacturing and marketing of newly developed products. The cost of this sec-
ond phase is generally too high to be met by the entrepreneur’s personal network
or too risky to be of interest for regional lenders. The local milieu is therefore
often unable to support the industrial development of innovative entrepreneurial
projects through the instigation and use of local financial resources. In this stage,
generally speaking, multinational, listed companies with the ability to quickly
invest large sums of money provide the necessary support. Such was the case for
Flexcell, a company producing flexible solar panels: once it reached the industri-
alization phase, it was bought by Q.Cells, a German manufacturer of photovoltaic
cells and production lines.

Very often, innovative companies that have benefited from the investment cap-
ital of major listed groups are bought once they reach the industrialization phase
(Garel and Jumel 2005). These big companies have considerable liquid assets to
invest and are generally more interested in making profitable investments
(Crevoisier 1997). These investments are part of the major groups’ innovation
strategy, based more on corporate venture capital, i.e. high-risk buying and sell-
ing of innovative entrepreneurial projects (Chesbrough 2002; Ben Hadj Youssef
2006). Big companies investing in photovoltaic projects in Western Switzerland
may be motivated by either the prospect of a return on the future sale of a busi-
ness or the international exploitation of a company’s product.

Moreover, the socio-economic value of these investments may be more than
just monetary. They may also be of symbolic and public-relations value. This is
particularly evident in the case of demonstration projects. Investors in projects
such as PlanetSolar or Solarimpulse — seeking to achieve a world tour relying on
solar energy — want to be associated with the sustainable and eco-friendly values
that they embody. Investment in the enterprise is therefore done as a form of
sponsorship rather than as a straightforward industrial investment. These spon-
sorship-style investments are not just about money but also reputation. Financing
such projects is complicated and involves public and private as well as regional
and international investment.

Therefore, the financial value of innovative local projects may lie in improved
visibility, credibility and legitimacy with multi-local investors. In this situa-
tion, market initiatives play a crucial role. Trade shows and platforms are ideal
environments for the creation of markets and industries (Lampel and Meyer
2008; Gawer 2009; Aspers and Darr 2011) — they not only bring together entre-
preneurs and investors but also enable worthwhile projects to be presented
and selected.
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Market valuation of photovoltaic innovations: the socio-economic
construction of responsibility

The economic value of innovations developed in Western Switzerland’s photo-
voltaic milieu cannot be seen merely in terms of a competitive technology in
the market, e.g. in terms of price or energy efficiency. It is built through a com-
plex process of socio-economic valuation. In common with other studies on
sustainable development (Gabriel and Gabriel 2004/2005; Ingham 2011), our
case study shows thatthe market value of the innovations studied is largely built
around the notion of ‘responsibility’. Ingham (2011: 32) defines responsibility
as being open to environmental and social concerns when developing and deploy-
ing innovations shared by various players in society. The market valuation of
photovoltaic innovations is therefore made through production and consumption
activities, which are qualified socially (Boltanski and Thévenot 1991) as ‘respon-
sible’, ‘not responsible’ or ‘irresponsible’. Gabriel and Gabriel (2004/2005: 206)
see this qualification as bestowing a legitimacy that gives value to the product
and its message.

In this case, the relationship between production and consumptionrelates to two
pivotal groups: responsible entrepreneurs and committed consumers. On the one
hand, the entrepreneur is often seen in a prophetic role, embodying the planet’s salva-
tion through their projects. They are seen as ‘responsible’ when they follow a
‘defensive and curative purpose’ with regard to reducing the environmental pollu-
tion created by industrial civilization (Djellal and Gallouj 2009: 61). On the other
hand, consumers are not only encouraged to buy ‘useful’ products but also to adopt
environmentally friendly behaviour to help save the planet. By buying photovoltaic
products, consumers become ‘committed’ to the valued common responsibility.
They thus assess technical quality as well as producers’ behaviour and identify
themselves with the discourse and ideology attached to the product itself. The prod-
uct’s value is not just down to strictly technical factors, but also the discourse that
the product symbolizes and communicates. This process of market valuation
involves various technical players and devices enabling the evaluation and stigma-
tization of the players’ social behaviour and the quality of the innovations.

Demonstration projects, such as a solar boat or a solar plane, are good exam-
ples of this issue. They aim to promote the performance of photovoltaic technolo-
gies, but also to raise political and civic awareness and understanding of
renewable energy. The social dimension of these projects is diffused, legitimized
and co-created by media-driven and symbolic forces for the general public and
potential consumers. Once the media get hold of this, it is then easier to involve
investors wishing to promote a responsible image.

In the specific case of the photovoltaic industry, legitimizing third parties
(particularly the media and public bodies) automatically give visibility and per-
haps even support to innovations that respond to genuine social desirability
and put entrepreneurs’ responsible practice in the spotlight (Pratt 2000;
Tremblay 2011; Jeannerat 2012). These players also transmit image, social con-
trol and credibility to a national and international audience (Rekers 2010). The
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dissemination and legitimization of responsible innovations therefore occur in
specific locations such as the promotional market, e.g. trade fairs, specialist
shows or events.

Consequently, the process of social evaluation is based on media debate and
confers symbolic value on photovoltaic innovations. This symbolic value is a key
element of the economic value of photovoltaic innovations, beyond the efficiency
of the products or technologies involved. 1t helps justify both investment pro-
cesses upstream and consumption behaviours downstream of the innovation.
From this perspective, local innovation within complex business and revenue
models can be seen as based not only on the buying and selling of goods and
services but also on the reciprocal action of market players (Chesbrough and
Rosenbloom 2002; Ng 2010).

In contrast to the traditional industrial business model, photovoltaic innova-
tions developed in Western Switzerland are not necessarily economically valued
simply as final goods and services for sale on the market. To varying degrees and
levels, each entrepreneurial project has a value in terms of demonstration, social
desirability and its contribution to a better world. Their economic value involves
various public and private, local and global, manufacturing, media and consumer
bodies within the market. Certain services receive value through direct monetary
exchange (e.g. a purchase); others receive it indirectly through an enhanced
image (e.g. deferred purchase). Yet others ultimately receive value through
the development of products and technologies derived from an original project
(e.g. the transfer of knowledge from a demonstration project).

From ‘local innovative milieu’ to ‘multi-local valuation milieu’

In line with other TIMs, the concept of ‘innovative milieu’ has enabled to com-
prehend the regional dimension of innovations. In different aspects, territory was
highlighted as a constitutive element of economic change. While pursuing a
similar line of research, investigating SDIN opens up new promising research
avenues at the roots of territorial development. In a world characterized by
increasingly interconnected and mobile resources ofinnovation, such an approach
avoids starting from the predefined arenas of firms, sectors and regions to explain
economic and territorial development. In this view, a local industrial district,
cluster or innovative milieu is perceived not as an autonomous production system
specialized within a global market but as a territorial anchoring context of
resources used, generated and combined across various locations.

However, exploring SDIN should not end with merely a renewed understand-
ing of the geographies of economic change. In TIMs, innovations receive value
in market competition and this value is revealed in the competiveness of particu-
lar production spaces. Such an approach leaves intact ‘both the market and the
associated apparatus of neo-classical theory’ (Peck 2005: 145) still used mostly
to explain the economic value of goods and services. As highlighted by Potts
et al. (2008), the economic value of knowledge, innovation and creativity builds
upon complex market-based social networks and cannot be restrained to an
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industrial and production perspective. Accordingly, exploring the ‘social dynam-
ics of innovation networks’ should also be about exploring the social dynamics of
valuation networks at the core of innovation.

It seems crucial to us to elaborate on current territorial innovation models to
grasp the related territorial valuation models within which they endow. In line
with ongoing debates in economic geography, we believe that the concept of
‘multi-local valuation milieu’ could provide a renewed perspective and a perti-
nent explorative framework to revisit and broaden established approaches to
regional innovation (Table 2.1). Drawing upon the case of the photovoltaic indus-
try in Western Switzerland, specific building blocks of such a framework can be
emphasized.

First, a multi-local valuation milieu is characterized by actor relations extend-
ing beyond a manufacturing view of innovation. In the examined photovoltaic
projects, regional producers are not only connected to local researchers and sup-
pliers. They also build new and substantial relations with different kinds of local
and more distant actors. These relations contribute to constructing and legitimiz-
ing the socio-economic value of innovation beyond the production systems that
operate within the regional innovative milieu. W hilst production firms and R&D
laboratories continue to play a crucial role in innovation processes, the economic
value of their activities must be understood within the framework of wider public
constructions. Beyond the essential role of producers granted by classical
approaches, the market construction implies production and consumption pro-
cesses with a view to ‘co-development’, involving hybrid relations (Grabher et al.
2008). In particular, ‘committed’ consumers, local and global interest groups,
media and investors play an active role in the creation and development of

Table 2.1 Local innovative milieu and multi-local valuation milieu

Local innovative miliew ~ Multi-local valuation milieu

Players Players involved in the Players involved in the market
production system (manufacturers, investors,
(research organisms consumers, media and civil
and firms, etc.) society organizations)

Innovation Result of endogenous Result of socio-economic

technological and
production processes

processes based on
production, exemplarity
and demonstration

Link between discourse and
technical device subject to
critical attention

Networking, co-creation of
media-led discourse and
social control in market

Multi-local and media
involvement

Socio-economic Technical device
legitimization and
valuation of innovation

Strategic relations Networking in

production milieu

Productive local
combination

Type of territorial
innovation

Source: Authors’ own compilation.
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the milieu, not just at production level but also in communicating and financing
entrepreneurial projects.

Second, a multi-local valuation milieu reveals social dynamics of production-
consumption increasingly based on communication, social interaction and social
control. For instance, whilst ‘sustainable innovations’ remain mainly focused on
production, their value is constructed through their exhibition to political and
civic audience. On the one hand, they are embodied in products and actions legit-
imized through the discourse of ‘responsibility’ (Gabriel and Gabriel 2004/2005).
On the other hand, these innovations are the purpose of social initiation and
demonstration that contributes to construct legitimate discourses and values in
market. The value of responsibility (Ingham 2011) is subject to commonly agreed
notions of quality that are technically and symbolically justified. Justification
does not primarily rely on physical or functional performances, but rather on a
socially promoted and commonly projected desirable future. Accordingly, the
market valuation of innovation builds on complex processes of production, con-
sumption and media performances; therefore, the ability to manage this symbolic
dimension appears as the central component of sustainable innovation.

Finally, the SDIN embedded within a multi-local valuation milieu partake in
wider production and consumption networks, at medium and long distances. In
the photovoltaic case, the increasing power of China’s industry has led, for
instance, to a division of labour at intercontinental level over the last few years
(Dunford et al. 2012). Stakeholders in Western Switzerland must therefore get
involved in global production and consumption networks enabling the socio-
economic valuation of their specific projects. These new relations fall under
regional and extra-regional processes. Moreover, innovations do not merely
result from local competences and investment capital (Shearmur 2011). They are
also built on multi-locally anchored resources and on socio-economic value co-
constructed by media and shared by consumers. ‘Responsible innovations’,
which are developed and valued within Western Switzerland’s photovoltaic
milieu, clearly extend beyond regional and national boundaries and involve dif-
ferent production, consumption and mediation locations.

A project such as PlanetSolar — born in Western Switzerland, financed and
produced in Germany, demonstrated and advertised at strategic places around
the world — illustrates this multi-local combination of knowledge and financial
resources very well. It reveals innovations that far exceed the bounds of regional
technological development and industrial production. It is an innovative vector
of socially co-constructed values, reflecting a quality that economic and non-
economic players seek to attain in future. These values include social responsi-
bility represented globally and initiated locally, between different places of action.

Note

1 Research entitled ‘Ancrage, durabilité, localisation de {’innovation. vers des nouvelles
Jormes de territorialisation des activités?’, which is supported by the French Ministry of
Work’s urban development, construction and architecture plan.
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