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INTRODUCTION   

The concept of the innovation system is based on replacing the idea of innovation as an 

individual decision-making process, instead considering the interactions among all actors in 

the innovation process that comprise institutional networks within their environment [Fischer, 

2000 and Edquist et Johnson, 1997]. This perspective has successfully guided new approaches 

to public policy. For example, in France, the “pôles de compétitivité” (‘competitiveness 

cluster’) policies, implemented in 2005, stem from the recognition of the need to improve the 

integration of innovation, industry and territory. In their second phase of development (2008-

2013), they have to address sustainable development and environmental responsibility 

challenges. 

The wood filière provides an example of the application of these policies  .The French term 

wood filière (Westgren, 1999 and Morvan, 1999) is used here to designate an interactive 

value chain, from upstream to downstream, among the subsectors of wood-based industries 

including the forestry, wood and paper industries and sharing a common dependence on the 

wood resource. The ‘competitiveness cluster’ policy has been applied to this system, with the 

emergence in 2005 of the Xylofutur ‘competitiveness cluster’ in the Aquitaine region of 

southwestern France. The Xylofutur cluster has been involved in the implementation of eco-

innovation projects since 2005. Eco-innovation projects include any project whose 

implementation is new for the actor, is likely to be a process, product or organizational 

innovation, and has the explicit or implicit aim to reduce environmental pollution (Rennings, 

2000 and Cleff and Rennings 1999).  

This article examines the ways in which the filière’s strong dependence on the wood resource 

affects the configuration of the Aquitaine region’s wood innovation system (AWIS). We 

analyze here the effects and impacts of the promotion of eco-innovations on a system that 

shares a natural resource.  



50th Anniversary European Congress of the Regional Science Association International, 
"Sustainable Regional Growth and Development in the Creative Knowledge Economy" 

Our conceptual approach departs from previous research that has attempted to link forest 

innovation processes with various systems models. To set these systems, these approaches 

have focused on their geographic, sectoral or technological dimension (Kubeczko et al., 2006 

and Rametseinger and Weiss, 2006). By situating the wood resource at the heart of our 

analysis, we suggest a more inclusive approach whereby the system is defined in its frontiers 

and in its dynamics through the sharing of a common resource. Our research highlights 

dynamic features of the wood filière within a multidimensional framework. The eco-

innovation projects represent disruptions that impact the system in various ways and are likely 

to affect its boundaries and performance. Reciprocally, this theoretical framework also 

enables us to measure the effect of the wood innovation system’s configuration on the 

directions and contents of the eco-innovation projects.  

 

1. THEORETICAL FRAMEWORK: INNOVATION SYSTEMS  

1.1. Definitions of innovation systems 

An innovation system can be defined as a system – i.e., a set of interacting elements – that 

aims to create and diffuse knowledge allowing the production of innovations (Fisher, 2000). 

To define an innovation system, one must define the elements (actors and institutions) that 

comprise the system, and the links (market relations, cooperative and conflicting relations) 

between these elements. 

Using this definition, many authors have demonstrated the existence of particular forms of 

innovation systems. Following the work of Freeman on Japan (Freeman, 1987), some authors 

(Nelson, 1993) have applied the innovation system concept at the national level, showing that 

the nation constitutes an analytical framework in which the actors who produce knowledge 

share the same language, culture, and, most of all, particular institutional rules.  

More recently, research on regional innovation systems has been based on the hypothesis that 

the learning and knowledge creation processes are regionally situated (Braczyk et al., 1998). 

This approach is inspired by the conceptualization of districts (Marshall, 1920), innovative 

‘milieux’ (Crevoisier, 2001) and other territorial concepts, like clusters introduced by Porter 

(1998), while fitting into the theoretical framework of innovation systems. 

By combining the systemic approaches of the innovation process and the work on 

technological regimes and evolutionist theories at the level of the firm (Nelson and Winter, 

1982 and Dosi, 1988), other authors have developed the concept of a sectoral system of 

innovation and production (Malerba, 2002). This concept attempts to provide an integrated 

vision of the structure and dynamics of a sector. By grouping actors and institutions who 
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share the same knowledge bases through working on the same product, this approach stresses 

the diversity of behaviors and variety of actors trying to meet a demand (potential or 

effective) that emerge within the same sector of activity. It is this demand for a new product 

or for a new use of a product which defines the borders of the system. Indeed, as explains 

Malerba  (2002, p.254): “differences in demand conditions play a major role in affecting 

sectoral differences in firm’s competencies, behavior and organization”. 

There is some convergence between this approach and the concept of a technological 

innovation system, defined as a set of actors (companies, research and transfer bodies, product 

users) and institutions gathered around the same technological artifact or product (Carlsson et 

al., 2002 and  Markard and Truffer; 2008). This approach focuses on the final product, 

thereby neglecting the resource on the upstream end of the innovation system.  

All of these approaches have been diversely mobilized in order to analyze the innovation 

processes in forestry (Kubczko and al., 2006 and Rametsteiner and Weiss, 2006). However, 

study of the wood innovation system, based on the exploitation of a common resource, 

requires a broader approach than an analysis that is territorialized or focused on a technical 

object or industrial sector. Through our case study, we suggest a complementary vision that 

mobilizes all of these levels of study while integrating an additional analytical dimension of 

the sustainable development of a specific natural resource, the forest resource.  

 

1.1. Characterization of innovation systems 

The characterization of an innovation system proceeds in stages (Carlsson el al., 2002, 

Markard and Truffer, 2008, Bergek et al., 2008, and Hekkert et al., 2007). The first stage is 

the identification of a relevant level of analysis (e.g., a territorial or sectoral level). The limits 

of this system must then be determined by characterizing its components and the links among 

the components and the system’s environment. It is also necessary to characterize the 

functions and objectives of this system. This stage can result in assessment of the system’s 

performance and the recommendation of public policies that will help improve its 

performance.  

In order to establish the relevant level of analysis and the limits of an innovation system, it is 

necessary to identify the actors and institutions that compose this system, and the types of 

relationships among these actors. The actors (individuals or organizations; particularly 

companies, training and research bodies or transfer-of-technology centers) and institutions 

(social standards, regulatory bodies) composing an innovation system will influence the 

system’s dynamics. The links between these elements may take the form of market or non-
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market relations, cooperation or conflict relations. The elements of the system may also be 

linked by the use of a technical artifact or a common natural resource.  

In the approaches presented earlier, the limits of the system are determined by geographic, 

sectoral or technological dimensions. For example, all companies and research bodies in a 

region are considered actors in a regional innovation system, and all car manufacturers and 

subcontractors are considered to belong to the same sectoral innovation system. We suggest a 

more holistic approach whereby the limits of a system are defined through the sharing of a 

resource that is common to all actors in the system. 

To complete the characterization of components and the links between them, a system can 

also be defined through functions and the primary interactions among these functions. 

Following Johnson’s definition (Jonhson, 2001), we considered functions as  relevant 

activities or processes that take place within the system and influence the goal of the 

innovation system. Thus, these activities contribute to the creation and diffusion of knowledge 

and innovations, thereby influencing the objectives and the performance of the system 

(Bergek et al., ,2008 Hekkert et al., 2007 and Johnson, 2001) and notably meeting market 

demand and creating new markets and contributing to its sustainability. 

Assessing the performance of an innovation system requires the identification of indicators 

that enable the measurement of performance (in terms of knowledge and innovation creation) 

for each element of the system and for the system as a whole. Knowledge creation and 

diffusion may be assessed with scientific or technical performance indicators, such as the 

number of scientific publications, patents, or more generally the number of innovations 

implemented within this innovation system. 

It is also necessary to take into account indicators of the impact of the innovation system on 

the territory or sector in which it is implemented. For this reason, economic performance 

criteria such as employment creation, turnovers and financial indicators of industries or the 

region may be useful. Our case study will also demonstrate the necessity of using additional 

indicators to assess the impact (positive or negative) on the environment and on the 

sustainable development of the innovation system.  

System dynamics must also be integrated in the assessment of an innovation system’s 

performance. These dynamics are created through interactions between the elements that 

compose the system, but also through the entry and exit of actors. They are deeply influenced 

by the availability of a shared natural resource, as shown in the case of the wood filière. 
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2. THE CONTEXT OF THE AQUITAINE WOOD FILIÈRE 

The Aquitaine wood filière is based on the exploitation of one of the largest cultivated forest 

in Europe. As a “cultivated” forest, it benefits from cultivation and management techniques 

that are designed to ensure its continuity. While this filière is a classical example of an 

interactive upstream-to-downstream network of technical and contractual relationships, those 

relationships are strained by conflicts of interest among segments in a context in which it is 

difficult to implement targeted strategies.  

 

1.1. A territorialized filière that suffers from a structural deficit of competitiveness  

The Aquitaine forest covers 43% of this region, the largest degree of forest coverage among 

the regions of France. A storm in 2009 severely damaged the forest, reducing it to a third of 

its previous volume. The Aquitaine massif’s forest is essentially composed of maritime pine 

species, which covers around 1.7 million ha (SESSI, 2008). The economic activities that 

finance their management, maintenance, and protection have made the Aquitaine forest a 

major asset for tourism and quality of life in the region. Employment in the wood filière, 

spread across the entire territory, represents a major contribution to rural economic activity. 

All of these characteristics constrain the geographic extension and production potentials of the 

resource. Eco-innovation projects undertaken by the system’s actors, discussed below, are 

likely to impact these limitations.  

The wood filière includes a variety of industries and jobs covering the first and second stages 

of timber processing, in addition to forest and forestry activities. These two segments work 

together in the first stage of processing, which includes sawmills (sawn wood, peeled veneer, 

planing, slicing, timber preservation) and the panel and pulp industries. The second stage of 

processing includes the manufacture of frames, the joinery industry, manufacture of wooden 

containers including pallets, furniture making and stiff paper. These elements constitute a 

heterogeneous set, with no capital-intensive link, different economic cycles, a diversity of 

uses, and a range of jobs. In the Aquitaine region, the first- and second-stage processing 

activities are located in the same territory, which is generally not the case in other regions of 

France. Timber is a heavy material with a weak added value (maritime pine is an especially 

difficult species to value). This low added value and transportation savings explain why the 

second-stage processing industries are located nearby the first-stage industries.  

Fig. 1 shows the strong interactions between the filière subsectors. These interactions occur 

through wood working, and more particularly through the use of related products in each 

stage throughout the filière. Wood working is an atomized activity in which efforts have been 
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concentrated during the last decade, but the contributions of this activity to added value and 

investment rates remain insufficient. This strongly contrasts with the stiff paper industry, 

which is dominated by major international groups and is characterized by massive investment 

rates and very high export rates. Within the wood working industries, only the panel industry, 

which is more capital intensive, maintains high performance. The furniture sector, which is 

slightly active in Aquitaine and mainly composed of small companies, is experiencing a deep 

crisis evidenced by low investment, export and profitability rates (SESSI, 2008). The forest-

based industries of Aquitaine have maintained a good competitive positioning in France and 

Europe, but the challenge to be successful at the international level is becoming more 

important. This is apparent in three media: globalization of markets and technology; 

competition of new materials and products; and environmental pressure (Juillot, 2003). 

Figure 1. The wood filière. 

Legend: The blue rectangles represent the activity sectors of the wood filière. The rectangles’ length is 
proportional to the quantitative use of maritime pine resource (according to the assessments of Pajot (2006). The 
rectangle named “maritime pine production” corresponds to 100% of the resource, and the pulp industry uses 
32% of this local production of maritime pine. The percentages of resource use are indicated in brackets within 
the rectangles. The black arrows represent the links (through resource use) between the industry sectors. 
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Recognizing the importance of system dynamics, the industries have answered these 

challenges with innovation. An average of 22%i of the sector’s companies have shown 

innovation activities between 2004 and 2006, in comparison to 31% for all French 

manufacturing industries. In the forest-based industries, innovations have been mainly in 

process and products (26% of process innovations and 22% of product innovations). The 

majority of product innovations have been the creation of wood-based technical products, 

treated wood, mixed components development, and the manufacture of wooden beams. 

Process innovation, often complementary to product innovation, has focused on the 

development of new techniques for wood processing, because the wood filière uses a wide 

range of chemical products such as glues, resins, surfacing agents and conservatives. It also 

includes the introduction of optimization or simulation programs for cross-cutting and drying 

operations, and the implementation of processes to measure environmental pollution.  

Though trying to foster its innovation processes, the wood filière still suffers from two 

structural deficits of cost and non-cost competitiveness. The small size of enterprises affects 

the achievement of scale economies which limits investment opportunities: on the one hand, it 

harms non-cost competitiveness vis-à-vis innovative countries, like Finland and Sweden; on 

the other hand, it impedes productivity gains and thus harms cost-competitiveness vis-à-vis 

newcomers like China or Indonesia. In this context, the cluster approach appears to be a 

unique sizeable opportunity. 

 

2.2. A filière that is heavily dependent on and structured by the resource  

The shape of the Aquitaine forestry system is determined by the interdependence between the 

renewable forest resource, the different types of actors and their interactions. Resource 

sharing throughout the industries is accomplished with a set of intersectoral links that is 

reflected in semi-finished and finished products, residuals, and recycling or valorization of 

related products. The initial division of labor between the timber and crushing industries 

conditions the relative positioning of each activity. The panel and paper industries which 

consume a large amount of pulpwood but also residuals from the timber industries (see Fig. 1) 

generally exhibit a predatory behavior toward the resources. 

The Aquitaine region has typically enjoyed an abundant resource that offers a potential 

advantage for the region’s long-term development. This advantage, however, must be 

balanced by the constraints of value enhancement set by the maritime pine species. This 

species is heterogeneous, not only because it develops in different soils, but also because it 

exhibits varying material quality. This intrinsic heterogeneity has been organizationally 
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addressed by defining a specific industrial destination for each quality of tree and a specific 

outlet for each diameter, from thinning to clear cutting (Belis-Bergouignan et al., 2001). As a 

result, it is difficult to modify the existing balances because the nature of the resource leads to 

predetermined uses that have slowed the emergence of alternatives. In return, any processing 

that affects one element of the system is likely to affect its functioning as a whole. The inputs 

and outputs of actors are also a factor: inputs directly threaten the resources, and the many 

outputs are likely to experience a rebound effect in terms of insufficiency of related products 

derived from their activity. The inherent imperfections of maritime pine (poor straightness, 

black nodes or pitch pockets) remain a major issue in the first stage of processing. These 

constraints jeopardize the creation of added value usually expected from constructional 

timber, and in return have an impact on the other industries.  

The annual growth of Aquitaine forest production, while considerableii, is totally absorbed by 

the local industry. As a consequence, the panel and paper industries view any new activity, 

especially one using pulpwood, as a threat. For example, the emergence of the pelletiii 

industry may break the established contractual equilibrium. This system periodically 

generates tensions between the constructional timber and pulpwood industries, particularly 

when there is a potential valorization of related products, or deterioration in wood quality.  

In this context, sustainable development strategies linked to eco-innovations are often put 

forward by the profession. Such innovations have primarily related to wood working 

development intended for the construction industry, and access to the wooden house market. 

The exploitation of the forest biomass to transform it into energy has also been addressed. 

These strategies aim to contribute to the objectives of energy diversification, to ensure the 

autonomy of the involved industries and to create a sustainable complementary activity by 

increasing the value of local by-products. The IPMF ‘competitiveness cluster’ has enabled the 

creation and implementation of strategies related to sustainable development through eco-

innovation projects, detailed below.  

 

3. THE CONSTRAINED RESTRUCTURING OF THE AQUITAINE WOOD 

INNOVATION SYSTEM 

3.1. AWIS: an innovation system to be strengthened by eco-innovations implemented by 

a ‘competitiveness cluster’ 

In order to determine the limits of an innovation system, the constituent actors must be 

identified (Chalaye and Massard, 2009). In this study, we identified actors by using the 

XYLOFUTUR ‘competitiveness cluster’. By following the French Industry Ministry 



50th Anniversary European Congress of the Regional Science Association International, 
"Sustainable Regional Growth and Development in the Creative Knowledge Economy" 

government, we used the term ‘competitiveness cluster’ to translate the French concept of 

‘pôles de compétitivité’ which are defined as “a forum for the creation of collective projects 

between companies, research centres and academic institutions. R&D projects are the 

cluster’s core activity and constitute the main factor of their competitiveness. And non-R&D 

projects (training, property investments, ICT infrastructures, monitoring economic 

development, promoting local areas, international expansion, etc.) also make key 

contributions to the competitiveness of the cluster’s companies and the local area’s economic 

development”. These forums benefit a specific governance organization, depending on the 

French Industry Ministry, that promotes and finances the development of research and 

innovation partnerships between public and private actors. They are intended to function as a 

laboratory of new relationships and collaborative decentralized organizations attempting, 

beyond the interests of stakeholders, to generate collective benefit. This definition illustrates 

the fact that these French ‘competitiveness clusters’ correspond to our precedent definition of 

innovation systems as a set of interacting elements (companies, research centres and academic 

institutions) interacting in order to produce innovations (by the intermediaries of R&D 

projects).  

Our research is based on the qualitative analysis of the impact of eight eco-innovation projects 

in the AWIS that are being carried out under the aegis of the XYLOFUTUR ‘competitiveness 

cluster’. Case study data were collected through a survey (Belis-Bergouignan et al., 2010). 

The questionnaire included items concerning the actors’ organizational context (company, 

laboratory, intermediate body), their perceptions of the significance of various innovation and 

environmental issues, and their characterizations of the eco-innovation projects, including 

their objectives and the main impediments encountered. 

Following the methodology recommended in the professional and technical literature 

(Eisenhardt, 1989 and Yin, 2003), we conducted 56 semi-directed face-to-face interviews 

with the main actors in the wood filière that are involved in these eight projects. With few 

exceptions, all participants in each project were interviewediv; this approach allowed us to 

examine the diverse perceptions of the different types of actors within the system. We also 

interviewed 10 experts on the filière (from regional or national bodies in charge of the 

financing or implementation of norms in the wood industries) in order to complete our 

perception of the filière.  

Table 1 shows the characteristics of the eight eco-innovation case studies, which fall into the 

following groups: methodological silviculture research using biotechnology (Biotechnologie 

project) and genetics (Sylvogene project); development of a new technique of wet wood 
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gluing (Above project); introduction of “cleaner” alternative methods to treat wood products 

(Plasmapal and Peveco projects); development of new wood-polymer composites (Bema 

project); and the valorisation of forestry biomass to produce bio-energy in the paper industries 

(Bioraffinerie and Bioethanol projects).  

Table 1. Characteristics of the eco-innovation projects 
Project name 
  

Actors : regional and sectoral 
dimension  

Interaction
s across the 
projects  

Interactions
  
across the 
resource 

Technology 

Above 
 

9 organisms : 6 small and medium-
sized enterprises, 1 subsidiary of a 
major group, 1 transfer center, 1 lab 
-  including 8 wood filière actors 
- including 8 Aquitaine region actors 

Collaborativ
e project 

Strong 
dependence 

Techniques of green 
wood lengthening  by 
using wet wood gluing 

Bema 
 

10 organisms : 4 subsidiaries of major 
groups, 5 labs, 1 transfer center 
- including 7 wood filière actors 
- including 8 Aquitaine region actors 

Collaborativ
e project, 
exchange of 
equipment 
and staff, 
testing 

Weak 
dependence 
(use of other 
materials) 

Manufacture of sizes 
for biocomposites 
panels  

Bioethanol 
 

 4 organisms : 2 subsidiaries of major 
groups, 2 labs 
- including 2 wood filière actors 
- including 1 Aquitaine region actor 
and 1 international actor 

Collaborativ
e project, 
equipment 
provision  

Weak 
dependence 

Bioethanol and pulp 
production techniques: 
using a paper process 
for other purposes  

Bioraffinerie 

4 organisms : 2 subsidiaries of major 
groups, 1 cooperative, 1 transfer 
center 
- including 4 wood filière actors  
- including 4 Aquitaine region actors 

Collaborativ
e project, 
pilot project 
implementat
ion 

Very strong 
dependence 

Techniques of forestry 
and stump extraction, 
heat engines on 
fluidized beds: transfer 
of a Scandinavian 
technique 

Biotechnologie 
 

3 organisms : 2 labs and 1 transfer 
center 
- including 3 wood filière actors  
- including 1 Aquitaine region actor 
+ partnerships within global research 
networks  

Collaborativ
e project, 
staff 
exchange 
(CIFRE) 

Loosening of 
constraints 
on quantity 
and quality   

Forest biotechnology 

Peveco 

5 organisms : 4 small and medium-
sized enterprises, 1 lab  
- including  3 wood filière actors 
- including 4 Aquitaine region actors 

Collaborativ
e project, 
studies and 
common 
testing, 
certification 

No 
dependence  

Manufacture of paint 
and varnish for wood: 
improving an existing 
process 

Plasmapal 
 

10 organisms : 5 small and medium-
sized enterprises, 4 labs, 1 transfer 
center 
- including 5 wood filière actors 
- including 5 Aquitaine region actors 

Collaborativ
e project, 
exchange of 
equipment 
and staff 

Strong 
dependence  

Processing materials by 
cold plasma: transfer of 
another sector  

Sylvogene 
 

11 organisms : 5 subsidiaries of major 
groups, 1 lab, 1 technical center, 4 
interface organisms 
- including 11 wood filière actors 
- including 10 Aquitaine region actors 

Collaborativ
e project, 
studies and 
common 
testing 

Loosening of 
constraints 
on quantity 
and quality   

Techniques of genetic 
improvement for 
maritime pine  

Table 1 was created based on 56 semi-directed interviews conducted with actors in the wood filière, within the 
framework of a research contract realized for the Aquitaine region. 
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3.2. AWIS, an open local and sectoral system 

The bodies that make up the AWIS utilize a common wood resourcev. Encouraged by the 

‘competitiveness cluster’, the introduction of new eco-innovation projects has enabled the 

intensification of interactions among local actors, but has also involved other sectors and 

industries.  Fig. 2 illustrates the overlapping regional, sectoral and eco-innovation networks.  

Figure. 2. AWIS and eco-innovation projects. 

 
Legend: The blue rectangles represent the activity sectors of the wood filière. The rectangles’ length is 
proportional to the quantitative use of maritime pine resource. The percentages of resource use are indicated in 
brackets within the rectangles in Fig. 1.The black arrows represent the links (through resource use) between 
the industry sectors. The rounded purple rectangles represent the eco-innovation projects that we analyzed. The 
purple arrows represent the links between the different sectors of the chain and the research  projects. The 
dotted purple arrows (and the light blue circles) represent the eco-innovation projects applied to materials 
other than wood. The green lines represent the common partners between projects. The thickness of the lines is 
proportional to the number of partners common to two projects. 

The strong congruency of these networks is partial, primarily due to collaborative projects 

that integrate actors not involved in the regional network or the timber sector. A secondary 

factor is the fact that these projects are intented for uses beyond the stricto sensu framework 

of the forest-based industries. The dynamics of the innovation system are thus open since 

centrifugal effects benefiting actors outside the forest-based industries and surpassing the 

endogenous effects may arise in the course or at the end of the collaborative project. Fig. 2 
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also shows that the eco-innovation projects reinforce industry dynamics by improving the 

resource and intensifying the density of the interaction networks among actors and activity 

sectors.  

A dense network of small forest owners and sawyers are located upstream of the wood filière, 

most in cooperatives and inter-professional federations. About 10 subsidiaries of major 

internationalized groups within the panel and paper industries are situated on the downstream 

end of the AWIS. These groups play a central role in the dynamics of knowledge and 

innovation creation, and connect the localvi resource to global demand. They also provide a 

link between the knowledge created by local firms and laboratories and the main actors of the 

second-stage processing sector at the global level.  

Some medium-sized companies (200-500 employees) in the second-stage processing sector 

(wooden containers, parquet flooring and paneling) are also actors in the AWIS. These 

companies play a role in technological animation and integrate innovations into the system’s 

dynamics that allow the ‘cleaner’ increase of resource value, by developing new methods of 

wood processing and seeking potential new uses of wood. 

The AWIS also include several public research laboratories and technical centers located in 

Aquitaine, but involved in international scientific networks. These bodies produce knowledge 

through their involvement in basic and applied research activities. They also serve as experts 

by creating testing and certification methods for innovative products.The final category of 

AWIS actors is comprised of bodies that provide financial support for innovation projects, 

and implementation of industrial and environmental policies at the local or national level.  

Historically, the wood filière was focused on its forest-based industries and its specific forest 

territory. However, the implementation of the innovation projects has intensified the recent 

tendency of the system to integrate external actors (i.e., in terms of activity sector, technology 

used, and geographic location). This cluster has also allowed more innovative activities to be 

integrated within the system. The limits of the AWIS are therefore broader than those of an 

innovation system defined by the borders of a sector, a technology or a region. AWIS actors 

collaborate with companies and laboratories, particularly those in the chemistry and physics 

sectors that are predominantly located outside the Aquitaine region. These companies and 

laboratories also contribute to the creation of new knowledge within the AWIS, which in turn 

allows the value of the wood resource to increase among second-stage processing industries. 

As shown in Fig. 2, this collaboration also allows the production of knowledge that is used in 

other industries such as construction, paint and glues, and also for materials other than wood 

(such as stone). 
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3.3. Eco-innovations attempt to increase the value of the forest resource and reinforce 

the existing interdependence 

Through the implementation of eco-innovation projects, the main actors of the AWIS have 

attempted to increase the value of the wood resource. Fig. 2 shows that the eco-innovation 

projects have been integrated into the network of interactions constituted across the resource 

in the wood filière. Links between actors involved in different stages of resource processing 

have been intensified. In particular, some laboratories and small companies are engaged in 

several projects, thus reinforcing the network structure of the system. 

New links among actors are also established through common participation in collaborative 

projects, leading to knowledge sharing and creation among a project’s partners. Interactions 

within collaborative projects, however, differ in the degree to which exchanges are 

formalized and in the type of support required of participating bodies. Support may be 

financial, or may consist of sharing of technical artifacts or exchange of staff. For example, 

in the Bema and Plasmapal projects, technical materials are located in public laboratories but 

used by all project members, even by firms in competition within the same markets. Staff 

exchange, particularly joint supervision of doctoral or postdoctoral students, is exemplified in 

the Plasmapal and Biotechnologie projects). All of these collaborative projects integrate 

actors from the public and private sectors.  

The objective of all these projects is to increase the value of the wood resource, and therefore 

improve the dynamics of the existing system. Some of the projects aim to improve the 

resource on the upstream end, exceeding the natural constraints of timber while potentially 

increasing the amount of available resource. Downstream projects attempt to associate wood 

with less natural materials like plastic, in order to meet new market demands or propose more 

sustainable processing methods. Additionally, some projects aim to develop new uses for the 

wood resource.  

On the whole, the network of eco-innovations adds to the existing system and contributes to 

its restructuring. The projects thus create a multidimensional innovation system that is both 

territorialized and sectoral, and also oriented by the technological and environmental 

dimensions. So this study confirms the previous results of Kubeczko et al. (2006) about the 

multiple dimensions of forestry innovation systems. 

The internal dynamics of the wood filière lead to a process of coevolution through the use of 

the natural resource. Such coevolution occurs not only through interactions directly 

concerning the resource, but also through collaborative projects and the associated exchanges 

of equipment and staff. Project developments thus influence the production of wood 
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resources. In turn, resource dynamics and the strain exerted on the natural resource will 

influence the configuration and implementation of projects, as well as the cooperation 

achieved among AWIS actors, including external organizations. The process of coevolution 

is not restricted to the joint development of projects within the system; it also determines the 

conditions of the system’s regulation and reorganization. 

 

5. OBJECTIVES AND PERFORMANCES OF ECO-INNOVATION PROJECTS AND 

THE AWIS 

In the next paragraphs, we will analyse to what extent the 8 eco-innovation projects may 

contribute to the strengthening and the fulfilment of the objectives of an innovation system 

for which they have been designed: creation and diffusion of new knowledge and answer to 

the market demand. We will complete this analysis in section 6 by showing how these 

projects impact the goal of reducing reduce uncertainty and improve sustainability of the 

forest innovation system. We didn’t include other objectives in this paper, as these limited 

objectives refer to the main questions that were addressed to the actors interviewed. 

 

4.1. Creation and diffusion of knowledge  

Table 2 synthesizes the principal objectives of the projects included in this study. The 

aggregation of these different objectives allows the system to meet the creation and the 

diffusion of knowledge objective, and also the facilitation of knowledge and information 

exchanges. These effects occur through the constitution and organization of networks of 

actors, including internal, external, regional and non-regional bodies. Project performance is 

not well measured in terms of patents, as they are typically registered by actors belonging to 

other industries (e.g., chemical industries)vii and their ambition appears rather limited (only a 

few ones registered and some only considered). Publications in academic journals are better 

performance measures in these cases. Academically oriented research laboratories have 

traditionally led such activity in the wood filière. Recently, however, very small to medium 

industrial companies have become strongly involved in research projects. The actors report an 

associated improvement in working methods; this indicates an advantage that has been gained 

in the processes of organizational learning, particularly because collaboration engenders 

unexpected interactions and new ways to create knowledge.  
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Table 2. Objectives and performances of the projects 
Project name 
(phase) 

Creation and diffusion of 
knowledge Market demand 

Above 
(final) 

Objective: Adapting the techniques of 
green wood lengthening to maritime 
pine 
Result: Patent + other considered 

Market: Wood construction and pallets 
Objective: Creation of a new market (long beams) 

Bema 
(initial) 

Objective: Formulation and 
development of sizes and 
thermoplastic composites  
Result: Patent + considered 
publications 

Market: Global panel market 
Objective: Adapting to environmental standards 
Spillovers: Transfer of knowledge (sport sector) 

Bioethanol 
(final) 

Function: Enzymatic and microbic 
bioconversion of paper substrates into 
ethanol and use of paper manufacturer 
expertise to create bioethanol 
Result: Patent considered + 
considered publications 

Market: International market of  2nd generation 
biofuels and green chemistry  
Objective: transformation of pulp into bioethanol  

Bioraffinerie 
(on-going) 

Objective: Feasibility testing, as 
energy source of paper sites, of 
biomass combustion (forest slashes)  
Result: Registered patent + other 
patent considered + publications 

Market: Industrial paper manufacturers of the 
Aquitaine region 
Objective : Reduction in energy costs  

Biotechnologie 
(on-going) 

Objective: Developing techniques for 
selection by markers and somatic 
embryogenesis 
Result: Patent + publications 

Market: Industrials of the chain and seed orchard 
market of other species 
Objective: Increasing the quantities produced and 
improving the qualities of the product 
Spillovers: Developing species cryopreservation  

Peveco 
(initial) 

Function: Manufacturing paints or 
wood varnish in aqueous solution 
Result: None specified  

Market: National wood paint market  
Objective: Improving the qualities of the product and 
adapting the market to the environmental standards  

Plasmapal 
(on-going ) 

Objective: Adapting cold plasma 
techniques to wood processing  
Result: Patents + considered 
publications  

Market: National market of pallets, parquet flooring 
and drop-siding  
Objective: Adapting the market to environmental 
standards 
Spillovers: Better knowledge of the resource and 
transfer of knowledge (stone plasma processing) 

Sylvogene 
(on-going) 

Objective: Implementing new 
techniques for maritime pine genetic 
improvement  
Result: New plant variety certificate + 
environmental risk assessment 
software  

Market: Industrials of the chain 
Objective: Increasing the produced quantities and 
improving the qualities of the product  
Spillovers: Developing energy wood 

Table 2 was created based on 56 semi-directed  interviews conducted with actors in the wood filière, within the 
framework of a research contract realized for the Aquitaine region].  
 

According to the actors, the knowledge generated in these new ways may cause 

breakthroughs that are sometimes “radical”viii, but it usually does not provoke major 

endogenous breakdowns in dependence on the resource. This is primarily because some 

projects are deeply rooted in academic research, and their practical incidences remain poorly 

defined. For example, the Sylvogene and Biotechnologie projects are coordinated by 

academic laboratories and are dominated by scientific objectives. Secondly, many projects are 

concerned with the geographic and/or sectoral transfer of existing processes. These transfers 
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do not necessarily produce directly usable revenues, because maritime pine is a species that 

requires pronounced adaptation of the existing knowledge for other species. The creation of 

knowledge can take the form of a geographic transfer; for example, the Bioraffinerie project is 

derived from a transfer of Scandinavian technology for a biomass heating engine that uses 

wood energy. Similarly, the Plasmapal project is an example of an intersectoral transfer that 

adapts cold plasma techniques to wood processing. In most projects analyzed here, the 

complexity of the technological approaches requires the acquisition of expertise and its 

adaptation to the new context of utilization. The strong learning component also creates 

networks of knowledge capitalization that extend beyond the temporal framework of the 

project. These projects thus build knowledge and allow for the future identification and 

absorption of external technologies (Cohen and Levinthal, 1999). 

 

4.2. Linking the objectives to market demand 

The eco-innovations examined here are characterized by a dimension of technological rupture 

and/or strong technological adaptation, designating them as mere science push projects. Their 

terms of completion can vary, from medium to long-term. However, this does not mean that 

demand pull determinants are absent, because the futures of the projects and of AWIS depend 

on the materialization of potential markets and on the recognition of innovation growth 

potentials. These markets are identified more or less precisely by the actors, and can be 

internal to a company or external. They are related to various sectoral systems of innovation 

and territorial scales (regional, national, and global). Most of the projects extend beyond the 

regional level, and many exceed the national level (e.g., the Above, Bema and Bioethanol 

projects include firms and laboratories located in other regions, as presented in Table 1). The 

targeting of international markets shows that AWIS is an open system. Obstacles must still be 

overcome, such as difficulties due to the unfamiliarity of some actors with remote markets or 

the sensitivity of these markets to changes in the price of fossil fuels.  

Many of these projects depend on an industrial demand that is, in turn, highly dependent on 

the environmental potential of the technology. This implies that fulfilling the demand is 

subject to an initial appraisal of the innovation’s credible success (not yet done in these 

cases), and to compliance with the required standards. The market is perceived as variable and 

uncertain, a factor that can handicap the progression of the innovation process. For example, 

the Bema project, which targets the global panel market with the formulation and 

development of ‘cleaner’ glues and thermoplastic composites, must take into account the 

existing environmental standards and their potential future revisions. Similarly, the Peveco, 
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Plasmapal and Above projects must adapt their results to environmental standards. Appraisal 

of the future of these projects implies an analysis of the coevolution of uses, techniques and 

standards that has not to date been sufficiently implemented by the system’s actors. It also 

implies the following two activities. First, potential clients who will use these products in 

their production processes must be informed of their characteristics and trained in their use. 

Second, the projects’ promoters must try to anticipate and analyze any negative external 

effects inherent in the new products and processes. 

Beyond meeting a pre-identified market demand, these eco-innovations may also result in 

retaining existing jobs and developing new ones (e.g., the Bioraffinerie project will directly 

influence the chain’s activity level and indirectly affect most of the other projects by creating 

more than 1000 jobs). The projects can also contribute to development outside the filière, as 

technology transfer inspires confidence in the AWIS. For example, the Biotechnologie project 

aims to develop cryopreservation of plant species, and the Plasmapal project focuses on the 

adaptation of stone plasma processing to wood material. 

The materialization of these direct and indirect positive effects must be viewed from the 

perspective of the wood resource. Because they are within the AWIS, these projects face a 

market that is limited by both the demand for and the supply of this resource. For example, 

the Bioethanol project aims to produce biofuel by using the ligneous biomass, a resource used 

by other segments of the filière. It therefore potentially raises conflicts among AWIS 

stakeholders. The creation of a new market, normally conceived as positively affecting a 

system’s added value and openness, appears in this system as a goal whose dynamics is linked 

and therefore constrained by potential conflicts over resource use. 

 

6. THE ENVIRONMENTAL DIMENSION OF THE SYSTEM  

The Brundtland Commissionix has identified sustainable development as a broader and more 

ethical development concept, focusing on the economic, social and environmental 

dimensions. Sustainable development has consequently become a central goal of the 

European Union. We thus now examine the ways in which eco- innovations contribute to 

environmental sustainability. 

The eight projects included in this analysis were developed to address the insufficiencies of 

the wood filière, following pressure from regulatory bodies and society. Nevertheless, the 

actors often present the AWIS as an example of sustainability, highlighting the “natural 

sustainability” of the wood resource and also the sustainability of their practices of 

manufacturing “eco-products” with low transportation distances (80 km on average). This 
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analysis assesses these statements through consideration of the eight eco-innovation projects 

in our sample. The main environmental objectives and expected performance of the projects 

are presented in Table 3.  

Table 3. Environmental dimension of the projects 

Project name 
(phase) 

Value enhancement of the 
resource Environment and standards 

Above 
(final) 

Objective: New uses of 
wood 

Objective: Reducing the losses in resource and energy 
consumption, adapting to standards  
Indirect effect: Substitution of renewable raw materials, reduction 
of polluting emissions 

Bema 
(initial) 

Objective: Better 
valorization by association 
with other materials, use of 
renewable raw materials 

Objective: Reduction of polluting emissions and adapting to 
regulations   

Bioethanol 
(final) 

Objective: New uses of 
wood 

Indirect effect:  Substituting bioethanol for fossil energy and 
suppression of polluting emissions  

Bioraffinerie 
(on-going) 

Objective: New uses of 
wood 
Indirect impact: Better 
forest maintenance  

Objective: Reducing energy consumption and adapting to 
environmental standards (CO2)  
Indirect effect: Limitation of the economic consequences of 
disasters (climatic, fires) 

Biotechnologie 
(on-going) 

Objective: Better increase 
in the value of the resource 
by overcoming its natural 
constraints  

Indirect effect: Increasing the quantities of available resources and 
carbon dioxide stock 

Peveco 
(initial) 

Objective: Developing 
more ecologically 
sustainable methods of 
wood processing 

Objective: Reducing polluting emissions of VOC and adapting to 
REACH regulation 
Indirect effect: Prevention of environmental and industrial risks, 
proactive role in regulation 

Plasmapal 
(on-going) 

Objective: Developing 
more ecologically 
sustainable methods of 
wood processing 

Objective: Reducing polluting emissions of VOC and adapting to 
REACH regulation 
Indirect impact: Proactive role in regulation 
 Indirect effect: Better product recycling  

Sylvogene 
(on-going) 

Objective: Value increase 
of the resource by 
overcoming its natural 
constraints  
Indirect impact: Adapting 
to climatic risks, resisting 
fungus damage  

Indirect impact: Increasing carbon dioxide stocks 

Table 3 was created based on 56 semi-directed interviews conducted with the actors in the wood filière, within 
the framework of a research contract realized for the Aquitaine region 

 

6.1. The diversity of environmental objectives  

Regulatory pressure is a source of strain on the resource. The industrial uses of wood and 

their negative environmental impact are in contradiction with sustainable forest management. 

This implies that a new balance must be found between industrial needs and resource 

management, at a cost that does not handicap the industries’ competitiveness. In addition, the 

widespread use of wood in construction and building has been defined as a strategic 

orientation for the AWIS, which can generate tensions with the panel and paper industries. 
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European Union legislation to encourage the reduction of emissions and polluting residuals 

linked to industrial activities (prohibition of chemical preservation products, VOC and 

REACH regulationsx, and minimization of waste quantity) has also affected the system.  

The collaborative projects show varying qualities of environmental performance. They are 

expected to result in environmental improvements such as the reduction of polluting 

emissions and fossil energy consumption, and control of the economic consequences of 

climate disasters or fires by replacing wood with other materials. Most of the projects also 

aim to effect long-term improvement in the use of the resource, whether quantitatively or 

qualitatively. For example, the Above project proposes to adapt the techniques of green wood 

lengthening by wet wood gluing to the maritime pine species. The goal of production 

increase is exemplified by the Biotechnologie and Sylvogene projects, which contribute 

indirectly to climate regulation through the improvement of forest production. Despite their 

unequal and uncertain impact, the implementation of these eco-innovations ensures in 

principle the general improvement of environment quality. This principle holds, despite the 

possibility of rebound effects compensated in more or less important ways (depending on the 

actors) by the impact of the substitution of wood to other materials, like plastic for example 

(Beise and Rennings, 2005). 

The proactive role of some eco-innovation project actors (particularly those of the Above, 

Bema, Plasmapal and Peveco projects) in defining the environmental regulations and 

standards is also important. Many empirical studies have shown the importance of the link 

between regulation and incentives in the development of environmental innovations, in 

particular the impact on the firms’ competitiveness (Ashford and Caldart, 2008 and Harding, 

2001). Proactive involvement in regulatory strategies is likely to give actors a competitive 

advantage (Beise and Rennings, 2005). These advantages were particularly mentioned by 

industrial actors in charge of “rupture” projects (e.g., the Plasmapal project) with lengthy 

involvement in French and European lobbying organizations concerned with industry 

standards. 

 

6.2. Risks and uncertainties  

Although one of the major functions of an innovation system is to reduce social uncertainty 

(Bergek et al., 2008 and Hekkert el. Al., 2008), the eco-innovation projects generate risks and 

uncertainties within the system’s dynamics. Unlike an uncertainty, a risk can be measured 

(Harding, 2001). Assessing the environmental performance of the AWIS requires 
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consideration of risk reduction and alleviation of scientific, environmental, regulatory and 

community uncertainties. 

Some projects (Bema, Above, Peveco, Plasmapal) limit industrial and environmental risks 

through the reduced use of chemical products that may generate industrial accidents and 

fires. Others (Sylvogene and Bioraffinerie projects) help control climate risks by better 

anticipating disasters such as storms, or by developing a more resistant resource or decision-

making support tools. Those tools will enable the assessment of climate change risks and 

offer solutions to recover the value of the resource destroyed during disasters by converting it 

into alternate sources of energy.  

Since most of the projects in our sample are in initial or intermediate development phases, 

their environmental impacts remain uncertain. For example, the impact of the planned use of 

nitrogen treatments by the Plasmapal project is unknown. The Above, Bema and Peveco 

projects are also characterized by strong uncertainties regarding the quantities of chemical 

products incorporated in the glues and paints used to process the wood. Several actors also 

mentioned the uncertainty associated with the long-term effects of stump removal and 

residues on soil fertility and biodiversity. These scientific uncertainties are accompanied by 

uncertainties regarding acceptance of these projects by foresters who are at the heart of the 

AWIS dynamics. Many actors fear that the strong strain on the resource could cause risks of 

tensions regarding its use. These tensions could worsen through the development of major 

industrial projects, such as the production of bioenergy (Bioethanol project).  

The AWIS is also concerned by uncertainties in the development of environmental 

regulations and standards. Some of the projects in the sample are partly based on an 

industrial demand determined by the necessity of adapting to environmental standards. Many 

actors perceive the risk that these regulations will become more restrictive, which could 

prevent some innovations from entering the market.  

On the whole, the uncertainties associated with the possible effects of introducing eco-

innovations into the system make it difficult to measure the global impact of the 

‘competitiveness cluster’ and the new forms of resource value enhancement. Predicting the 

environmental impact of the eco-innovations raises difficulties that are the result of 

unanticipated interactions between these technologies and other contextual factors. 

 
CONCLUSION AND POLICY RECOMMENDATIONS  

This study has emphasized the need to more strongly integrate the consideration of natural 

resources into innovation systems analysis. Analysis of the eight AWIS eco-innovation 
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projects has illustrated the ways in which dependence on a natural resource exerts a deep 

influence on the limits, objectives and performances of an innovation system. This influence 

was examined at the convergence of territorial, sectoral and technological systems. The 

system, its actors and the innovations appear to be dependent on the resource; conversely, the 

resource appears to be dependent on the system’s dynamics. This case study leads us to 

suggest the integration of a resource-based approach into research on the emergence and the 

roles of innovation systems. This approach also enables consideration of the sustainable 

development dimension in these systems. 

Such an analysis also facilitates the investigation of tensions, scientific and environmental 

controversies, and risks that are likely to emerge. For example, the January 2009 storm that 

affected the AWIS illustrates the total system imbalance that can result from an environmental 

disaster. This storm caused destruction that harmed private producers (at the center of both the 

wood filière and the innovation system), and also public facilities (services, leisure, carbon 

dioxide capture). Although it severely damaged the system, the storm may also open a 

window of opportunities (Nills, 2003) that could open the system to new development paths. 

The implementation of eco-innovations aims to anticipate these imbalances and reduce their 

negative impact. 

The process of institutionalization implemented by the ‘competitiveness cluster’ has been 

followed by a deinstitutionalization linked to the shock of the storm, further leading to a re-

institutionalization process. For example, the ‘competitiveness cluster’ has helped the actors 

of the wood filière move from relationships of conflict toward resource sharing, and from 

implicit compromise to a more explicit coordination. The storm can be an opportunity to 

progress toward compromise and explicit agreements on resource management, which may 

include some coercion. Therefore, future development will focus on transforming 

unpredictable climate shock into forecasting and long-term planning toward multidimensional 

forest management.  

This study leads us to recommend public policy changes for the Aquitaine ‘competitiveness 

cluster’, in particular regarding the assessment of its performance. When only criteria related 

to knowledge creation and market demands are taken into account, the system remains far 

from sustainable development goals. We suggest a multidimensional approach to assessment 

that combines four viewpoints. The technological viewpoint on the feasibility, viability and 

compatibility of the innovations should first be considered. Second, the ecological viewpoint 

would allow an accurate assessment of the ecological impact of new environmental 

innovations. Third, we also recommend the incorporation of the economic viewpoint to 
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measure the system’s productivity, job creation, and strategic positioning in the European and 

global contexts. Finally, the sociological viewpoint would enable the integration of social 

acceptability criteria for innovations, with a particular focus on sustainable development.  

 

Acknowledgements 

This paper is the result of a research project carried out by the Regional Council of Aquitaine. 

We would like to thank the Regional Council of Aquitaine and all the people who participated 

in this research project (Clarisse Cazals, Vanessa Oltra, and Maïder Saint-Jean) for their 

collaboration. We would also like to thank the actors in the Aquitaine forest-based industries 

who agreed to participate in our investigation. The paper benefited from the highly relevant 

and interesting comments of two anonymous reviewers. 

  

REFERENCES 

Ashford, N.A., and Caldart, CC., 2008. Environmental Law, Policy, and Economics: 

Reclaiming the Environmental Agenda, MIT Press, 2008, 1088 p.  

Beise M., and Rennings, K., 2005.  Lead Markets and Regulation: A Framework for 

Analyzing the International Diffusion of Environmental Innovation, Ecological Economics, 

n° 52 (1), pp. 5-17. 

Bélis-Bergouignan, M.C., Carrincazeaux, C., Champy K., and Jullien, P.F., 2001. 

Technologies prioritaires dans la filière bois en Aquitaine et Poitou-Charentes, rapport final 

remis aux DRIRE et Conseils Régionaux d'Aquitaine et de Poitou-Charentes, 2001. 

Bélis-Bergouignan, M.C., Levy, R., Cazals, C., Oltra, V., Saint-Jean, M., 2009, 

Ecotechnologies et développement durable : le cas de la filière forêt-bois- papier en région 

Aquitaine, rapport d’étude pour le CCRDT, Conseil Régional d’Aquitaine. 

Bergek, A., Jacobsson, S., Carlsson, B., Lindmark S., and Rickne, A., 2008. Analyzing the 

functional dynamics of technological innovation systems: a scheme of analysis, Research 

Policy, n°37, pp.  407–442. 

Braczyk, H.J., Cooke P., and Heidenreich, H., 1998. Regional innovation systems, Routledge 

editions, 1998. 

Carlsson, B., Jacobsson, S., Holmen M., and Rickne, A., 2002. Innovation systems: analytical 

and methodological issues, Research Policy, n°31, pp. 233-245. 

Chalaye, S., Massard, N., 2009. « Les clusters : diversités des pratiques et mesure de 

performance », Conférence ASRDLF, to be published in Revue d’Economie Industrielle. 



50th Anniversary European Congress of the Regional Science Association International, 
"Sustainable Regional Growth and Development in the Creative Knowledge Economy" 

Cleff, T., and Rennings, K., 1999. Determinants of environmental product and process 

innovation, European Environment,  n° 9(5), pp. 191-201. 

Cohen, W.M., and Levinthal, D.A., 1999. Innovation and Learning: the two faces of R&D, 

The Economics Journal, pp. 569-596.  

Crevoisier, O., 2001. L’approche par les milieux innovateurs : état des lieux et perspectives, 

Revue d’Economie Régionale et Urbaine, n° 1, pp. 155-166.  

Dosi, G., 1988. Sources, procedures, and microeconomic effects of innovation, Journal of 

Economic Literature, n° 26, pp. 1120–1171. 

Edquist, B., and Johnson,B., 1997.  Institutions and organisations in systems of innovation”. 

In: C. Edquist, Editor, System of Innovation: Technologies, Institutions and Organisations, 

Pinter/Cassell Academic, London, 1997. 

Eisenhardt K., 1989. “Building Theory from Case Study Research”, Academy of Management 

Review, vol 14, n°4, pp. 532-550. 

Fischer, M.M., 2000. Innovation, knowledge creation and systems of innovations, Annals of 

Regional Science, n°35, pp. 199-216. 

Freeman, C., 1987. Technology, policy, and economic performance: lessons from Japan, 

London; New York: Pinter Publishers, 

Harding, T.W., 2001. Management des risques majeurs : des disciplines à l’interdisciplinarité, 

programme pluri facultaire du Rectorat MRM, Université de Genève. 

Hekkert, R.A., Suurs, S., Negro,  S., Kuhlmann, S., and Smits, R., 2007. Functions of 

Innovation Systems: A new approach for analysing technological change, Technological 

Forecasting and Social Change, n° 74(4), pp. 413–432. 

Johnson, A., 2001. “Functions in innovation system approaches”, Paper at the Nelson Winter 

Conference DRUID, Aalborg, June 12-15 2001.  

Juillot, D., 2003. La filière bois française, la compétitivité enjeu du développement durable, 

Rapport à l’Assemblée Nationale, 17 juin 2003. 

Kubeczko, K., Rametsteiner, E., and Weiss, G., The role of sectoral and regional innovation 

systems in supporting innovations in forestry, Forest Policy and Economics , n°8, pp.704–

715.  

Malerba, F., 2002. Sectoral systems of innovation and production”, Research Policy, n° 31, 

pp.247-264.  

Markard, J.,  and Truffer, B., 2008. Technological innovation systems and the multi-level 

perspective: Towards an integrated framework, Research Policy, n° 37(4), pp. 596-615.  

Marshall, A., 1920. Principles of Economics, London: Macmillan and Co., Ltd..  



50th Anniversary European Congress of the Regional Science Association International, 
"Sustainable Regional Growth and Development in the Creative Knowledge Economy" 

Morvan Y., 1999, Filière de production, in : Fondements d’Economie Industrielle, 

Economica, Paris, p. 243-275. 

Nelson R., and Winter, S., 1982. An evolutionary theory of economic change, Harvard 

University Press, 1982.  

Nelson, R., 1993. National innovation systems: a comparative analysis, New York: Oxford 

University Press. 

Nill, J., 2003. Windows of Sustainability Opportunities -Determinants of Techno-economic 

Time Windows and Conditions under which Environmental Innovation policy can utilise 

them, DRUID PhD Winter 2003 Conference, January 16th - 18th, Aalborg. 

Pajot, G., 2006. Approche économique de la fonction de séquestration du carbone par les 

forêts : application au massif des, Landes de Gascogne, thèse en sciences économiques, 

Université Montesquieu - Bordeaux IV, 2006, 266 p. 

Porter, M., 1998. Clusters and the New Economics of Competition, Harvard Business Review, 

November-December, pp. 77-90. 

Rametsteiner, E., and Weiss, G., 2006, Innovation and innovation policy in forestry : linking 

innovation process with systems models, Forest Policy and Economics, n° 8 , pp. 691-703. 

Rennings, K., 2000. Redifining innovation-eco-innovation research and the contribution from 

ecological economics, Ecological Economics , n° 32, 319-332.  

SESSI, 2008, Le bois en chiffres. Dossier du SESSI du Ministère de l’Économie, de 

l’industrie et de l’emploi.  

Westgren, R.E., 1999. Delivering Food Safety, Food Quality, and Sustainable Production 

Practices: The Label Rouge Poultry System in France, American Journal of Agricultural 

Economics,  n° 81, pp. 1107-1111.  

Yin, R. K., 2003.  “Designing case studies”, chapter 2, pp. 19-56, Case study Research, 

Design and Methods, 2003, Sage Publications. 



50th Anniversary European Congress of the Regional Science Association International, 
"Sustainable Regional Growth and Development in the Creative Knowledge Economy" 

End notes :  

                                                 
 
 
 
 
i Source : http://www.industrie.gouv.fr/sessi/enquetes/innov/cis2006/resultats.php?page=T3.html. SESSI is the 
French Industry Ministry body in charge of industrial and innovation data. Industrial data are produced by SESSI 
on the basis of the French enterprises survey. Innovation data have been produced by SESSI since 1993 on the 
basis of the European version of the community innovation survey. 
ii During the last four decades, the production of the forest has increased threefold, due to the use of fertilizers 
and the genetic improvement of the pines. 
iii The pellet, or wood granule, is a cylindrical rod of compacted fuel, produced by the compaction of sawmills 
residuals. 
iv We conducted 56 in-depth interviews including exhaustively all of the 40 organisations involved in the 8 
project presented in table 1. More precisely, if an organisation was involved in two projects we have made two 
interviews with the two individuals responsible of the projects in this organisation. Only 4 individuals refused to 
participate: they occupy a position of headquarters of international firms integrated in the projects ABOVE and 
BEMA, projects integrating each a minimum of ten organisations. 
v This description was informed by current awareness of the industries and through 10 interviews conducted with 
the main governmental bodies (e.g., regional, interprofessional federation, ‘competitiveness cluster’) 
vi Fig. 2 shows that these subsidiaries of global panel and pulp paper groups gather most of the final output in 
maritime pine (15% and 25% of the local resource produced, respectively) (Pajot, 2006). 
vii According to SESSI, between 2004 and 2006, only 21.8% of innovative companies with 20 or more 
employees in the wood and paper sectors have filed a patent. This figure may be compared to 32.1% of all 
innovative companies in the manufacturing industry [ (SESSI, 2008).  
Source: http://www.industrie.gouv.fr/sessi/enquetes/innov/cis2006/resultats.php?page=T9.html.  
viii During our investigation, we asked the actors their opinion on the degree of novelty in the projects. On the 
whole, 35 of 53 actors (66%) thought that the innovation was moderately or strongly novel for the market. 
Twenty-six actors considered that it was moderately or strongly new to the institution and 24 qualified it as a 
radical innovation (Belis-Bergouignan et al., 2010)]. 
ix The Report of the Brundtland Commission, Our Common Future, was published in 1987. This report deals 
with a definition of the sustainable development as a multidimensional concept: economical, social and 
environmental, meeting “the needs of the present without compromising the ability of future generations to meet 
their own needs”. 
x The VOC Solvents Emissions Directive (1999/13/EC) is the main policy instrument for the reduction of 
industrial emissions of volatile organic compounds (VOCs) in the European Community. It covers a wide range 
of solvent using activities, e.g. printing, surface cleaning, vehicle coating and wood chemical treatments. 
REACH is a new European Community Regulation on chemicals and their safe use (EC 1907/2006). It deals 
with the Registration, Evaluation, Authorisation and Restriction of Chemical substances. The new law prevails 
since June 1st 2007.  


