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Introduction
Research activities and scientific excellence are considered key to economic competitiveness; however, comparative analyses reveal that Europe's position in scientific output and productivity in comparison to North America and Japan is lagging behind. Co-operative research and the bundling of existing strengths at the European level are widely discussed in this respect since the beginning of this decade. In particular, the conception of the European Research Area (ERA), conceived and supported by former Research Commissioner Busquin, is the object of a strong attention. The ambitious aim of the ERA is seen in the co-ordination and concentration of European research efforts, based on a common vision and strategy. The European summits in 2000 and 2002 focused on two crucial targets: First on the contribution of science and technology to (industrial) competitiveness and growth - a relation that has not been established before - and secondly, on the definition of a quantifiable (input) measure: The GDP share spent for R&D activities.
This paper aims at giving some insight into the development process of the European Research Area, its objectives and efforts. It then aims to shed light on the role and function of applied research activities in the ERA context and specifically points at the German-French strategies and collaboration in this contexts. The paper is organised in two parts, the first of which refers to the ERA in general, its historical development, conception, goals and measures, whereas the second one has a focus on applied research and on Carnot and Fraunhofer ERA conceptions and strategies in particular.

Part I: The ERA: history, conception, aims and initiatives

1. The European Research Area: a historical perspective 
At the beginning of the year 2000, the European Commission proposed the creation of a European Research Area (ERA). This concept is based on the assumption that the XXIst century will be "… the century of science and technology".
 The European situation referring to selected science and technology-related indicators (e.g. research efforts in terms of investments in research and development (R&D), researchers, trade balance in high-tech products or students) at this period shows structural weaknesses, leading to the fear that Europe might loose its competitiveness, especially in comparison with the United States. So the aim of new European research efforts is "… to create conditions making it possible to increase the impact of European research efforts by strengthening the coherence of research activities and policies conducted in Europe."
, as well as connecting science and technology stronger to the citizens and to society. Research is considered as central component of the new economy and the knowledge-based society, and is equally acknowledged as one of the basic forces and key factors in economic and social progress, economic competitiveness, employment and quality of life, and also as central in the policy-making process.
 This prominent role of research in the context of economic growth and competitiveness is a rather new thinking in Europe.

The goal of creating a common research area in Europe is approved by the European Council at the March 2000 summit in Lisbon.
 Here, the ambitious goal for the following decade "to become the most competitive and dynamic knowledge-based economy in the world capable of sustainable economic growth with more and better jobs and greater social cohesion"
 is formulated. The ERA project is endorsed by the Heads of State and Government as central for a European knowledge-based society, and the ERA idea is supported by the Council of Ministers and the European Parliament. It should be realised through an "open method of coordination", i.e. the voluntary cooperation of the EU member states. This co-ordination method includes fixed guidelines and timetables for short, medium and long-term goals, indicators and benchmarks for best practice comparisons, the transformation of European guidelines into national and regional policies, and the monitoring of progress achieved.
 The Lisbon strategy thus addresses the main current and future topics, integrating social, economic and environmental aspects, whereby knowledge is supposed to be the key factor in all components: "The Lisbon strategy is, in effect, the EU's programme to solve the equation between economic growth, competitiveness and employment on the one hand, and social and environmental sustainability on the other hand. Lisbon is about sustaining the European model of society for present and future generations, in the face of growing global competition and ageing populations."

At the Barcelona Summit in 2002, the quantifiable goal of investing 3 % of the GDP for research and development by 2010 is refined (from the then figure of 1.9 %).
 Two thirds of this R&D share should be invested by private businesses and one third by public sources. The European Council reconfirms this goal in March 2005.
 In order to achieve the Lisbon goals, the 'knowledge triangle' of research, education and innovation is considered key to raise Europe's competitiveness.
 In addition to the increase of R&D funding efforts, the strategy focuses on favourable framework conditions – particularly for private R&D investment – and the exploitation of research results and inventions.
 For supporting European research and strengthening of industrial scientific and technological base in the European Union, the following objectives are pursued:

· Improvement of European research performance through networking and co-ordination of national programmes, networking centres and areas of excellence,
· Strengthening of the technological innovation capacities through dissemination, knowledge transfer and exploitation, support of SMEs' role in research,
· Strengthening of the European research infrastructure,
· Strengthening of human resources in science, technology and innovation, including mobility, careers, attractiveness and participation,
· Strengthening of the link between research and society.

In October 2001, the European Commission presents a follow-up strategy paper on the regional dimension of the ERA.
 With their mobilising effect in strengthening research and innovation efforts and also its "bridging role" between the European and the local levels, the important role of regions towards the development of the knowledge society is emphasised.
 The Commission communication 'More research for Europe. Towards 3 % of GDP'
 identifies policy areas that contribute to the achievement of the 3 % goal. Comparing the European situation in research with that of the US, the framework conditions for public and private research and public expenditure reforms are addressed. The Commission expresses the requirement of all European and Member States' actors' commitment to "create a joint upward momentum for R&D investment throughout Europe".
 Based on a consultation of European institutions, Member states, acceding and candidate countries, stakeholders from finance, industry and public research, the European Commission prepares the action plan 'Investing in research: an action plan for Europe'
 with initiatives to strengthen Europe's public and private research. Four main sets of action are addressed, including the elaboration of new actions to be taken. The sets of action comprise (i) mutually consistent steps and policy mixes by European countries and stakeholders, (ii) the improvement of public support for innovation and research, (iii) the increase of public funding for research, and (iv) the improvement of the European research and framework conditions. Member States, acceding and candidate countries express their agreement on the 3 % goal; some of them adopt this goal into their national policies.

Two years later, in light of the comparatively modest achievements five years after the launch of the Lisbon strategy, the Communication 'Working together for growth and jobs. A new start for the Lisbon strategy'
 is prepared to the spring European Council. New actions are defined to "re-start" the efforts towards the Lisbon goals. Besides steps to be taken in the economic and political spheres, the encouragement of knowledge and innovation is again focused on. Although progress towards the achievement of the 3 % goal is largely understood to be in the hands of the European Member States and their national Lisbon programmes, the Commission undertakes measures towards a facilitated access to R&D and innovation funding. Further, regional innovation strategies and innovation poles are favoured, as well as the establishment of the European Research Council and the European Institute for Technology. In order to achieve the defined goals, responsibilities at the Member State and Community level shall be clearly defined.
 The Commission Communication 'More Research and Innovation – Investing for Growth and Employment. A Common Approach'
 updates the 2003 Action Plan. Member States are called to "reform and strengthen their public research and innovation systems, facilitate public-private partnerships, ensure a favourable regulatory environment, help to develop supportive financial markets and create attractive education, training and career conditions".
 Research and innovation are discussed in light of (i) EU policies, (ii) EU funding, (iii) the private enterprise sector, and (iv) national and trans-national policy levels.
More recently, in 2007 a Green Paper on new perspectives for the ERA is adopted by the European Commission,
 and the ERAWATCH information portal on research policies, programmes, actors and structures is launched.
 Conferences, reports and consultations on ERA topics have been realised and their results are published. Finally, the European Commission proposes five new ERA initiatives on (i) management of intellectual property by public research organisations, (ii) mobility and career promotion of European researchers, (iii) pan-European research infrastructures, (iv) joint programming of public research, and (v) international science and technology co-operation. The first of them has been adopted in April 2008.

2. Goals of the European Research Area
At the beginning of the 2000s, the European Commission diagnoses that research activities on the European level are largely nationally organized, thus fragmented on the Community level.
 At this point in time, for instance, the Framework Programme as most pertinent research supporting measure on the European level covers only 5.4 % of the overall civil research investments in Europe. National measures lack coherent coordination, research structures show strong national characteristics, and specific national regulations hamper European-wide research beyond national boundaries. A European research policy is supposed to foster a European Research Area and a market for knowledge and technology. The European Commission in this context defines the following elements – followed by concrete measures - of the European Research Area:
· Networking of European centres of excellence, and creation of virtual centres,
· Common measures to finance large European research institutes,
· Interrelation and coherence of national and European research, and stronger interrelations between organisations of scientific and technological co-operation,
· Encouragement of investment in research and innovation, e.g. through systems of indirect aid, patents, risk capital,
· Establishment of a common reference system for policy implementation,
· Support of human resources and mobility,
· Increase of European cohesion through reference to knowledge transfer at the regional and local levels,
· Integration of East and West European research communities, researchers and companies,
· Increase of Europe's attractiveness for external researchers, and

· Support of common social and ethical values in science and technology fields.

Thus, the concept of a European Research Area stands for a unified Europe in research that enables free mobility of researchers, interactions between persons and research organizations, free use of research infrastructure and the engagement in networks of excellent research institutes. Further goals embrace the use and exchange of available knowledge, the support of excellent research in specific support programmes, and the global orientation of European research in order to enhance external knowledge inputs to Europe and to strengthen Europe's role in research questions of global dimension. The ERA finally aims at creating attractive conditions for research careers in Europe, to give industry incentives for higher engagements in R&D and with all these measures to contribute to employment and growth.
 However, the ERA should not be considered as closed 'system' with internal orientation of its research efforts, but rather as open system that maintains dialogue and partnerships with researchers from non-European countries and also with the aim to contribute to the solving of questions of international importance.

In the light of increasing globalization of research and technology and also of the considerable R&D efforts of extra-European countries, the ERA conception is still of high relevance and significance, especially with respect to Europe's competitive position in research and innovation. Three key factors are considered central to transform Europe into a leading knowledge society and thus establishing the base for growth and prosperity: Besides the European Research Area, education on a high-quality level and life-long learning, and an innovation-friendly environment. Key to the ERA – as defined in the Communication 'European research Area: Providing New Momentum' in 2002
 - are the related concepts of (i) a well-functioning 'internal research market' with free circulation of researchers, knowledge and technology, aiming at increasing cooperation, stimulated competition and better resource allocation; (ii) the effective coordination of national research activities and policies with the aim of restructuring the European research fabric; and (iii) the development of a European research policy that addresses funding aspects and also refers to other national and EU policies. The ERA should thus not be understood as an end as such, but as means or vehicle to reach the goal of becoming a knowledge-based society. In this vision, knowledge cannot be considered as being restricted to specific fields or policies, but as key to all activities.

The 2007 Green Paper presents, discusses and assesses the evolution and current situation of the ERA, and gives new perspectives. It states that "[s]ome progress has been made since the concept was endorsed at the Lisbon European Council in 2000. The European Research Area has become a key reference for research policy in Europe", but that "… there is still much further to go to build ERA, particularly to overcome the fragmentation of research activities, programmes and policies across Europe".
 In this Green Paper, the European Commission formulates the ERA goals along the following six dimensions: (1) an adequate flow of competent researchers, (2) World-class research infrastructures, (3) Excellent research institutions, (4) Effective knowledge sharing, (5) Well-coordinated research programs and priorities, and (6) A wide opening of the European Research Area to the world. In the context of the follow-up to the Green Paper "The European Research Area: New Perspectives" from April 2007, the Directorate-General Research of the European Commission set up seven Expert Groups for these six dimensions of the ERA and one on the overall vision and rationales (Rationales for ERA). These expert groups accompany the ERA implementation process and debate, and are supporting with their work the development of policy measures (cf.).

3. European Community measures supporting the realisation of the European Research Area
A variety of measures and initiatives have been conceived to support the realisation of the European Research Area. The main instrument of the European Community to implement the ERA was the 6th Community Framework Programme that included new instruments addressing national research systems and policies.
 In order to link national centres of excellence and to achieve "critical mass" of financial and human resources, Integrated Projects (IP) and Networks of Excellence (NoE) have been introduced in the sixth Framework Programme (FP6).
 Further measures – such as the Integrated Infrastructures Initiatives and the European Strategy Forum for Research Infrastructures (ESFRI)
 - refer to European research infrastructures and their linkages. One policy goal in 2000 refers to the opening of national programmes to participants from other states and information exchange concerning national programmes in order to achieve a stronger co-ordination of national and European research programmes. The FP6 ERA-NET initiative addresses this point, bringing together funding organisations and programme managers from the European Member States that prepare joint calls for research projects in order to reduce fragmentation in research funding. ERA-NETs are "bottom-up" initiatives, i.e. do not predefine thematic priorities, and can be implemented in all scientific fields, including social and human sciences. The European Commission funds in this frame co-ordination and networking measures as well as the opening of national and regional research programmes. This initiative is further pursued in FP7: "The FP7 ERA-NET "Plus" tool will allow EC to contribute to the funds available in trans-national calls initiated by MS [Member States]."

Some further instruments – already in force before the ERA-NET initiative has been launched – are designed to facilitate research and development across national borders within Europe, for instance COST (Coopération européenne dans le domaine de la recherche scientifique et technique), a European co-operation in the field of Scientific and Technical Research that supports co-operation between European scientists and researchers on the one hand, and is a European intergovernmental network for the co-ordination of national research activities on the other hand. EUROCORES is a measure for research councils to support joint actions in scientific areas, whereas EUREKA is a European research initiative for applied (industry-driven) research and development across Europe. European-wide organisations are for instance the European Space Agency ESA, the European Organisation for Nuclear Research CERN (formerly Conseil Européen pour la Recherche Nucléaire), the European Synchroton Radiation Facility ESRF or the ITER (International Thermonuclear Experimental Reactor) project - that do not depend directly from the Union, but have relationships with the European Union or its bodies. The heads of research funding and research performing organisations are associated in EUROHORCS, the European Heads of Research Councils, established in 1992. During the last years EUROHORCS engaged in inter-council co-operation and in advisory functions for the European Commission. The co-ordination of European-wide scientific initiatives is the main mission of the European Science Foundation (ESF) that associates 77 member organisations in 30 European countries. Established in 1974, the ESF aims at facilitating co-operation and collaboration in European science. Its activities are ranging from foresight and advice in science questions, instruments to bring together and network scientists, and co-ordination and management of research programmes.
 Furthermore, an involvement of the European Commission is prepared through Article 169 of the EU Treaty that "… provides a framework for 'variable geometry' groupings to launch joint actions if they are prepared to establish a common funding pot, …".

In addition, European Technology Platforms are defining Strategic Research Agendas for technological fields. These initiatives are led by industry.
 Concerning the availability of information on research landscapes, actors and programmes, the ERAWATCH initiative (cf. page 5) has been introduced and developed. Further measures refer for instance to e-Infrastructures, measures to stronger related European organisations for science and technology cooperation, various initiatives to support private R&D investment,
 to enhance the attractiveness of scientific careers, and the internal coherence.
 Finally, measures for the stronger integration of citizens in science and research have been conceived.

Currently, the central instrument for research support in the European Union is the seventh Research Framework Programme. It follows four general objectives for implementing the EU research orientation: (i) gaining leadership in key scientific and technology areas through cooperation between diverse actors within and with outside the EU; (ii) stimulating creativity and excellence through the funding of 'frontier research'; (iii) focusing on the human research potential through training, mobility and careers perspectives; and (iv) enhancing research and innovation capacities throughout Europe. The 7th Framework Programme partly pursues the priorities of the 6th Programme, which was conceived to establish the ERA, but emphasises areas in which the EU is supposed to strengthen its knowledge base and leadership. Moreover, in order to strengthen Europe's economic competitiveness, the 7th Framework Programme focuses on research and development projects with industrial relevance.

In order to support high-quality fundamental research in Europe and to counteract the research fragmentation in Europe, the European Commission in 2005 proposed the establishment of the European Research Council (ERC) in the context of the seventh Framework Programme. The ERC is charged with direct financial support for individual researchers: "Its main aim is to stimulate scientific excellence by supporting and encouraging the very best, truly creative scientists, scholars and engineers to be adventurous and take risks in their research. The scientists are encouraged to go beyond established frontiers of knowledge and the boundaries of disciplines."
 The ERC follows a bottom-up logic, i.e. invites researchers to apply for grants in any field of research, independently from research policy priorities.
 In order to support and facilitate the transfer of research results into marketable products, the new European Institute of Innovation and Technology (EIT)
 aims at bringing together higher education, research and innovation excellence, focussing on innovation, i.e. the commercial exploitation of research results. It thus focuses on the three parts of the "Knowledge Triangle", and with this has the aim to bridge the "innovation gap" between the European Union and its main competitors. The EIT has the vision "… to become a flagship for excellence in European innovation in order to face the challenges of globalisation."
 Its regulation came into force at the end of April 2008. It is structured along a Governing Board and Knowledge and Innovation communities (KICs) that are operating through networks of universities, research organisations and businesses.

4. Success factors and obstacles of the European Research Area

Discussing the initial success of the ERA, Banchoff (2003: 83ff.) argues that the evolution of policy ideas, together with suitable structural conditions and political entrepreneurship laid the base for the success of this initiative, though the underlying idea has not been completely new (cf. above, page 2). He characterises the European situation in research at the beginning of the 2000s through a strong national foundation of research policies, and consequently a high institutional complexity. The strategic importance of science and technology is thus confronted to this high complexity, furthermore to a high importance of the national governance level. In this situation, responsibilities and sovereignty for research questions are to be transferred from the national to the European level. This integration process, as he elaborates, can be realised along two dimensions: (i) in a system of multilevel governance, in which European institutions develop own competences in parallel to the nation states (as is the case in the Framework Programmes), and (ii) as a context for co-ordinating national policies in selected fields. The latter would comprise regulation and co-ordination instruments such as information and best practice exchanges. However, the integration strategy has to be coherent with the interests of the leading Member States. Banchoff analyses that Research Commissioner Busquin launched the ERA at a point in time when the structural conditions were favourable for this project, i.e. when the leading powers Germany, France and the UK pursued reforms of their national research policies: "The compatibility between European co-ordination and national reform, addressed below in the key cases of Germany, France, and Britain, constituted a permissive structural constraint for the ERA initiative."
. He identifies political strategy or 'political entrepreneurship' - i.e. the support of the initiative by the Council of Ministers and the European Parliament - as further precondition for the ERA success.
 Edler (2003: 122/123) concludes from an inter-temporal analysis of efforts towards a European co-ordination of R&D policy that "… the European Commission has successfully mastered the challenges of breaking up path dependency in European R&D policy…" (Edler 2003: 122) through interaction, idea exchange and policy discourse, even though there are still challenges to cope with.
The European Commission shares the view that the beginning of the 2000s have been a favourable point in time to develop and implement the idea of a European Research Area. At this time, "… Europe was facing significant economic, social and environmental challenges. […] economic growth was slow, and Europe's competitive position was feeble. Not enough jobs were being created, and too few of them were highly skilled."
 Additionally, the European Union was characterised by inequality on the regional level, by an ageing population, by challenges of serious diseases on the health systems, environmental problems, all these aspects framed by the perception of an evolution towards a knowledge-based society. In this overall context, research and innovation were attributed pertinent roles in the realisation of the knowledge-based economy, as well as in achieving sustainable growth, creating jobs and attaining cohesion goals.

However, there are also areas in which the goals have not been achieved yet. Concerning the successes of the ERA process achieved so far, the expert group on rationales for the European Research Area describes it as "… a mixture of successes and areas of underachievement", and refer to Kuhlmann's analysis: "ambitious targets largely unmet".
 On the other hand, ERA-NETs (European Research Area Networks) and the Open Method of Coordination of research policy are positively evaluated, the first one as a means to support the co-ordination of national and regional research activities, and the second one as social innovation to enhance policy learning. However, from a European viewpoint there are various governance levels in the field of research and of allocation of funding for research: "The persistence of national, regional, and also corporate institutions and infrastructures is an important feature which results in overlapping sets of diverse research-friendly ecologies. Each in turn is linked to a wider set of ecologies which also encompass innovation. The resource inputs upon which research depends are not sustainable at anything like present levels unless these linkages remain strong."

A crucial hampering factor in the European science and research domain is perceived in an insufficient exploitation of (publicly funded) research and development: Europe's science and research is positively assessed, but the commercial use of this knowledge is evaluated as being sub-optimal. The European Commission mentions a less systematic and professional knowledge and intellectual property management by European universities in comparison to North American ones, and further factors hampering efficient knowledge transfer in research organisations such as cultural differences between science and private businesses, lacking incentives, legal barriers, as well as fragmented knowledge and technology markets as main obstacles. The prevailing widely national character of research systems is still an obstacle for the free mobility of researchers, cooperation between research organizations, but also between research and private business, as well as the bundling of resources, the use of synergies and finally the global dimension of the ERA.

Part II: Applied research, French and German strategies in the European Research Area
1. The role of applied research in the European Research Area

With its focus on research activities on the European level, the European Research Area aims at fulfilling two (interrelated) goals: Besides the fostering of research activities and the creation of knowledge, research activities and results are directed towards innovation, i.e. towards the introduction of new knowledge into the market. Here, weaknesses are revealed in Europe that performs excellent research, but could realise further potentials in introducing these inventions into the market.

The high priority given to knowledge and innovation also becomes apparent when considering the 2007-2013 funding programmes of the European Union. The innovation aspect is integrated in the various instruments that are primarily addressing other aspects. So the Structural and Cohesion Funds are coupled with research and development, innovation and the transition to the knowledge economy,
 the Competitiveness and Innovation Framework Programme
 focuses at the strengthening of European innovation capacity, or the European Agricultural Fund for Rural Development also co-finances innovative activities in new products and/or the sustainable use of natural resources.
 Here, research is strongly seen in the wider context of innovation that, in turn, is considered as precondition for employment, growth, prosperity and competitiveness.
 Particularly this innovation aspect and the reference to research activities point to the significance of market-oriented applied research in Europe; particularly in the context of "open innovation", i.e. the combination of in-house and external resources, public research institutions – including applied research organisations - can be a strategic resource for innovating firms.
 The European Association of Research and Technology Organisations (EARTO)
 that represents more than 350 Research and Technology Organisations (RTOs) from across Europe, depicts this very clearly in its comments to the ERA Green Paper: "ERA stands for the "European Research Area", but it is clear that research is no longer a sufficient referent. Indeed, European policy documents seem increasingly to slip in the word "innovation", and even refer to a "European Research and Innovation Area", in order to show that they are up-to-date with the new policy thinking. There is clearly broad agreement among most policy makers that the key issue is innovation and that research is but one (important) contributory factor." (EARTO 2007: ii/iii).
 The actors of applied research are of diverse structure and have different organisational characteristics (cf. figure 1 for an overview of the diverse organisations in the European countries). 

Figure 1:
The Position of Research and Technology Organisations (RTOs) in the European Research Landscape
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European organisations of applied research can be described as "… distinctive, mission-oriented R&D organisations which perform key functions in European innovation systems and which exhibit characteristic strengths." (EURAB 2005). They receive part of their funding from their governments, and are – besides enterprises and the higher education sector – the third main type of institutional R&D actor in Europe. The spectrum of European RTOs is very broad, ranging from public research centres that are often created by national governments, to private laboratories. However, most of them have a mixed funding structure with government funding and the mission to gain additional income through contract work.
 Their tasks and fields of activities partly overlap with that of universities and further public research organisations on the one hand, and that of private businesses on the other hand (cf. figure 1). This overlapping is specific for RTOs that specialise in individual activity fields which neither fundamental research organisations nor private businesses perform. Hence, they have an important role in the research landscape. Their missions are mostly, but not always, related to technological fields; some institutes are active in social sciences, labour market studies, health care or management support. They have access to academic, mostly fundamental knowledge that they use and "translate" for the needs of their users, mostly industrial firms.
 In doing so, they are linked to the research as well as to the innovation spheres. Generally, their "position" in the respective (national) research and innovation landscapes is between and in interrelation with the academic sphere and industry. Their knowledge can be described as complementary, their relations as synergistic or – as the European Research Advisory Board puts it: "Enterprises, RTOs and universities live in an evolving symbiosis." (EURAB 2005). RTOS generally pursue the following functions: Fundamental/ strategic research, technological support to economic development, support of public policy, technical norms and standards, and the construction, operation and maintenance of key facilities (cf. figure 2).

Figure 2:
Functions of Research and Technology Organisations (RTOS) in Europe
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EARTO attributes autonomy, flexibility and competition as well as cooperation as future model of the European research and technology base.
 However, mostly due to their institutional/ legal, organisational and also functional diversity, their needs may not be fully addressed by research policies, and – as EARTO complains – they and their functions are sometimes not fully estimated and correctly perceived.

From a theoretical point of view, there are different arguments concerning the specific role of basic and applied research that also set the basis for (public) research support. The arguments for public research on the regional and national level lie mainly in the public good character and market failure argumentation, as well as spillover and uncertainty reasons. Applied research on this level has the aim to support further public policy fields, and to foster innovation and competitiveness. It also answers to market or systemic failures (for instance concerning food safety standards or environmental protection).
 The main rationale for research at the supra-national level is grounded in problem of sub-criticality or "critical mass" of applied research at the national and regional levels. Furthermore, the strengthening of public (fundamental and applied) research is considered crucial for higher R&D investment of private businesses.

The Green Paper vision of European research is conceived as 'single market', a conception which is of high relevance for actors of applied research, i.e. organisations that perform research for clients, including mission-oriented research for governments or ministries, agencies and private actors. As the ERA rationale expert group states, such a market does not exist yet. Most of the applied research performers keep their position in national and regional funding sources and labour markets. Their position and function in the European research landscape is considered as "[l]ess footloose than international firms and with much greater awareness than universities of the realities of technology development and support, RTOs contribute to the geographical and temporal continuity that the research ecosystem requires."

In the overall context of the European Research Area, the Fraunhofer Gesellschaft identifies four main contributions of RTOs: They first of all perform contract research on behalf of industrial clients and public bodies, they secondly contribute to knowledge transfer though their researchers ("Knowledge transfer through heads"), they generate and market intellectual property rights, and they finally are the base and source of spin-off companies.
 However, official documents concerning the Lisbon strategy for example do mainly refer to the university sector when discussing research questions. The European Association of Research and Technology Organisations EARTO, the trade associations of European specialised research and technology organisations launched in 1999, represents RTOs to European decision-makers. The Association formulates the position of RTOs on policies and programmes, provides its members with information and aims at enhancing co-operation between EARTO members.

Leijten (2007: 123ff.) identifies several trends that are emerging and/or developing in European research and innovation, and that also face the further orientation and evolution of European RTOs (cf. figure 3). 

Figure 3:
General trends, RTO positions and strategies






















Source: Based on Leijten 2007: 123ff.
The new global trends and challenges lead to several changes RTOs have to cope with. Some of them present new chances, e.g. for establishing research lines in new fields or new interdisciplinary areas, whereas others might affect their current position or structure. Generally, linear thinking in science and research seems to give way to complex, interwoven structures of generating and applying knowledge. It can be expected that this process further affects RTOs and may lead to measures and strategies for them to (re)define their position in the general research landscape. The integration in networks, strategic partnerships, specialisation, internationalisation or 'mixed strategies' might be some of the possible consequences. Leijten (2007: 128/129) speaks of 'institutional convergence' meaning that individual actors do not relate to specific single functions in the knowledge chain, but that formerly existing boundaries between fundamental and applied research, development and application are becoming less distinct. On the contrary, all researching actors are active in the overall 'research sphere' that comprises the whole knowledge generation and application process.
 These evolutions lead to the necessity for RTOs to define the strategy for their future development. Since European RTOs are very heterogeneous, they do not follow a collective strategy concerning their research activities and a possible (joint strategic) contribution to the ERA and its further development.

Summarising, the innovation focus is incorporated in the European Union 'broad-based innovation strategy' that aims at the improvement of the framework conditions for research and innovation. As has been indicated above, the innovation focus is also integrated in other areas and supporting fields such as cohesion, agriculture and rural development, energy, eco-innovation and ICT. Further innovation supporting initiatives point at the financial support especially for small and medium-sized enterprises (SMEs).
 European supporting measures for innovation embrace state aid for research and innovation, tax incentives for research and development, a common European patent strategy and the development of lead markets in technology-intensive fields.
 The EU innovation strategy involves all actors and does not only focus on innovative developments in business firms, but also on consumer demand for innovative products and processes, the framework conditions for innovation and the perception of innovation as important in valuable in the society.
 Measures to make the EU more innovation-friendly refer to educational aspects, the internal market and its potential (e.g. the service sector as "… an important and underexploited opportunity for innovation"),
 the regulatory environment and the framework related to intellectual property rights (IPR), cooperation between actors, financial measures for research and innovation, and the role of the governments.

A selection of European Research and Technology Organisations – the Fraunhofer Gesellschaft (lead partner), the Commissariat à l'Energie Atomique (CEA), SINTEF, TNO, and VTT - has successfully applied for the ERA-NET project AERTOs (Associated European RTOs). Besides theses RTOs, the German Federal Ministry of Education and Research, the Finnish Ministry of Employment and the Economy, the French Ministry of Higher Education and Research, the Dutch Ministry for Education Culture and Science and the Research Council of Norway belong the consortium. This ERA-NET aims at exploring long-term co-operation possibilities among the project partners. This shall lead to an integrated European RTO infrastructure through a stronger coherence of the ERA. European RTOs cover a variety of research topics, have many similarities and experience, and particularly a large synergy potential. So far, they are rather acting in their national context, so that co-operation can lead to the bundling of their potentials and the achievement of critical mass. Besides information exchange, mutual learning and the concentration of efforts in common research questions, this ERA-NET is aiming at strengthening the European R&D infrastructure. The European Association of research and technology organisations EARTO is involved in the project with the task to keep other European RTOS informed about the ERA-NET activities and to facilitate their integration into the project.

2. French-German Strategies towards the European Research Area
With respect to its evolution towards Europe and the ERA, the Fraunhofer Gesellschaft pursues different paths: First of all, the engagement in European Research Programmes and on behalf of European clients, (iii) the establishment of a representation in Brussels, and (iii) the involvement in European policy dialogues. Institutes of the Fraunhofer Gesellschaft engage in international co-operation leading to rising foreign returns, both from industrial co-operation as well as from European research contracts in the Research Framework Programmes of the European Commission. In the context of the Fraunhofer strategy towards Europe, measures like partnerships with European Centres of Excellence, international collaborative research projects, as well as the establishment of Fraunhofer representations in Europe are key elements. Among them is the consolidation of the Fraunhofer-Carnot co-operation. Since 2001, the Fraunhofer Gesellschaft maintains a representation in Brussels as a platform for dialogue with political decision-makers. It has further representative functions and acts as information provider for Fraunhofer Institutes. Finally, the Fraunhofer Gesellschaft is involved in strategic aspects of the European Commission, both through comments and reactions with respect to European strategies,
 and the involvement in strategic discussions, this latter through the advisory activities of the Fraunhofer President H.-J. Bullinger to the EU Research Commission or the engagement in EARTO.

In France, the Association des Instituts Carnot pursues, among others, the aim to increase the national and international visibility of the network of Carnot institutes. In order to be able to better respond to their clients' needs' in R&D and innovation, Carnot institutes co-operate with further European research and technology organisations. This enables them to bundle resources in strategic topics. Besides Fraunhofer partners, Carnot institutes collaborate with the Dutch TNO and the Finnish VTT.

Among the EU countries, France is Germany's most important collaboration partner, be it between ministries, science and research organisations, or between partners in co-operation projects. The French and German Ministers responsible for research since 2003 agree upon common work programmes – the current one comprising genome, research, cancer research, micro- and nanotechnologies, sustainable development, marine and polar research, as well as institutional collaboration between research organisations - and elaborated in March 2006 their common contribution to research and innovation in Europe. Common political strategies, common political positions and actions are discussed at German-French research forums that took place in 2002, 2005 and 2008. At the recent forum, strategic partnerships between the Forschungszentrum Jülich and the Commissariat à l'Energie Atomique (CEA), Leibniz-Gemeinschaft and Institut national de la recherché agronomique (INRA), and between the Fraunhofer-Gesellschaft and the Association des Instituts Carnot have been declared.

The willingness of both countries to deepen their collaboration has been formulated in the German-French contribution for research and innovation in Europe at the German-French Council of Ministers in March 2006. They formulate their intention to co-ordinate their respective research policies, their research organisations and to approach industry. They even think of common German-French organisations in the frame of institutional collaboration (for instance in biology, cancer research, and oceanography. France and Germany engage in the support of innovation on the European level. The establishment of the Carnot association (in consultation with the Fraunhofer Gesellschaft) and the introduction of the Carnot label belong to the French innovation efforts. Co-operation between institutes of both organisations – and also the support of researcher mobility – are foreseen in the long-term. Further, the co-operation between German Competence nets and French pôles de compétitivité is assigned an important role towards the knowledge society. On the occasion of the 9th Council of Ministers in June 2008, both countries declared their willingness to further contribute to the establishment of the European Research and Higher Education Area and thus to enhance performance and attractiveness of their universities and centres of excellence. The existing German-French co-operation with respect to large research infrastructure is also considered part towards the ERA. Besides, both countries aim at a common definition of their innovation supporting policies, and have initiated a working group in order to enhance co-operation between Carnot and Fraunhofer institutes in the field of research collaboration with industry.

Summary and synthesis
This paper attempts at giving some insight into the development and the conception of the European Research Area with a focus to the position, organisation and functions of applied research in this overall context. The 'project' of an integrated European Research Area – a zone without borders that focuses on scientific resources to improve competitiveness and job creation - started at the beginning of the 2000s. The ERA concept is based on the three fundamental ideas of an "internal and borderless research market", a coherent research approach based on the co-ordination of national and European initiatives, and a European research policy. This 'project' has been introduced with the support of diverse instruments of institutional, organisational, conceptual and financial kind. Major instruments are the Framework Programmes that since the 1980s aim at creating co-operative research in Europe, specifically the 6th and the current 7th Framework Programme that are conceived to counteract the predominant national (and regional) orientation of research in the European countries. So the EU Research Framework Programme supports the ERA creation and implementation, organisations like the European Research Council or the European Institute of Technology are assumed to support the ERA goals. Initiatives like European Technology Platforms or ERA-NETs aim at improving the co-ordination of (national) research activities and programmes, while the 'open method of co-ordination' (OMC) as well as voluntary guidelines and recommendations characterises policy co-ordination within Europe. The European research conception is embedded in the overall innovation strategy with its aim to improve the framework conditions for research and innovation. Finally, the European cohesion policy strongly prioritises research and innovation in order for all regions to participate in and to benefit from the ERA. 
However, there are still numerous challenges to be overcome on the way towards an integrated ERA, among them the still existing fragmentation of European research or the gap between the quantified aim of R&D spending and the current situation. The former prevents the full mobility of researchers, the full use of existing co-operation potentials for business, the co-ordinated allocation of research funding, cohesion and a European perspective. This has to be considered in the context of the different historical developments of the European Member States whose cultures and mentalities have to be harmonised in order to reach the ambitious goal of 'really' growing together, not only in science and research.
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�	This paper displays the current state of work concerning applied research in the ERA, with a specific focus on Carnot and Fraunhofer Institutes and their co-operation. It has been written in the context of the accompaniment of Fraunhofer-Carnot co-operations, commissioned by the German Federal Ministry of Education and Research (BMBF).


�	Commission of the European Communities 2000a: 4.


�	Cf. Commission of the European Communities 2000b: 3. A detailed discussion on Europe's position in science, technology and innovation is given in the 'Key Figures'; cf. European Commission 2007 and http://cordis.europa.eu/indicators/publications.htm for the previous 'Key Figures' and further documents.


�	Cf. Commission of the European Communities 2000a: 4/5, Commission of the European Communities 2000b: 3.


�	Peter (2000: 4) states this clearly: "The well-being of Europe has rarely been attributed to research that clearly, being the main driving force for innovation, and leading to growth, employment and cohesion." Cf. also Schibany/ Streicher 2008: 1.


�	Larédo (2006: 1) considers the Lisbon declaration as "symbolic of a new political approach" due to its future-orientation. However, the underlying idea of creating a European Research Area was not new; the basic concept of coordinated national research policies and of circulation of knowledge, ideas and researchers dates back to the 1970s. Cf. Commission of the European Communities 2007c: 13. See also André 2006 and Banchoff 2003 who discuss the history, idea and concepts of common research efforts on the European level, and Caracostas (2003: 43ff.) who traces back the process of institution building on the European level. The specific aspect of an 'Europeanised' R&D policy is analysed by Edler (2003: 104ff.).


�	European Parliament 2000: 2.


� 	Cf. Commission of the European Communities 2000b: 3 as well as Caracostas 2003: 33. Cf. also http://ec.europa.eu/invest-in-research/coordination/coordination01_en.htm (22.08.2008).


� 	Commission of the European Communities 2005a: 2.


�	Cf. http://europa.eu/scadplus/leg/en/lvb/i23010.htm: 5 (28.07.2008). Cf. also Presidency Conclusions, Barcelona European Council 15 and 16 March 2002: 20 (http://ec.europa.eu/invest-in-research/pdf/download_en/barcelona_european_council.pdf, 22.08.2008).


�	Despite some weaknesses of this R&D indicator – mainly its input orientation – it is well-known and widely used in innovation analysis. From a current point of view, this aim seems to be hardly achievable; the 2006 R&D intensity of the EU27 is 1.84 % (1.91 % for EU-15) and has been decreasing since 2002 (1.88 %, cf. Eurostat). In 2005, the European Commissioner for Research, J. Potočnik, describes Europe's stagnating R&D intensity as threat to the European knowledge-based economy (cf. ftp://ftp.cordis.europa.eu/pub/indicators/docs/kf2005_pressrelease.doc, 14.07.2008). Generally, it has to be recognised that the achievement of this target crucially depends on the R&D spending (in relation to the GDP) of the large European nations (cf. Schibany/ Streicher 2008: 1-7).


�	As the European Commission states: "To be a genuinely competitive, knowledge-based economy, Europe must become better at producing knowledge through research, at diffusing it through education and at applying it through innovation." (Commission of the European Communities 2005a: 3).


� 	Cf. Commission of the European Communities 2007c: 16, Commission of the European Communities 2005a: 3, Commission of the European Communities 2002b: 4/5.


�	Cf. Commission of the European Communities 2000b: 6/7.


� 	Cf. Commission of the European Communities 2001.


�	Cf. Commission of the European Communities 2001: 4.


�	Cf. Commission of the European Communities 2002b.


�	Commission of the European Communities 2002b: 4.


�	Cf. Commission of the European Communities 2003a.


�	Cf. Commission of the European Communities 2003a: 5.


�	Cf. Commission of the European Communities 2005b.


�	Cf. Commission of the European Communities 2005d: 2, Commission of the European Communities 2005b: 20/21, Commission of the European Communities 2005d: 3.


�	Cf. Commission of the European Communities 2005c.


�	Commission of the European Communities 2005c: 3.


� 	Cf. Commission of the European Communities 2007a.


� 	Cf. http://cordis.europa.eu/erawatch/.


�	Cf. http://www.euractiv.com/en/science/era-european-research-area/article-117488 (10.06.2008).


�	Stampfer (2003: 139) speaks of "... nearly 20 years of 'cohabitation' between European Community (EC) RTDI policy and the respective, much stronger national policies,…". As Peter (2000: 3/4) shows, the existence of parallel national and European research policies indicates variety, creativity, innovativeness and growth on the one hand, but fragmented research leads to lacking critical mass on the other hand. She argues that "[p]arallel research efforts might be useful in application oriented research, in basic research, however, consorted actions lead to more important results, as the European initiatives of CERN or EMBL show. Also in the light of a further enlargement of the EU, a new and more efficient coordination of the research in Europe, needs to be established." (Peter 2000: 4).


�	Cf. Commission of the European Communities 2000a: 4ff.


�	Cf. http://ec.europa.eu/research/era/index_en.html (27.5.2008).


�	Cf. Commission of the European Communities 2007c: 16.


�	Cf. Commission of the European Communities 2002a.


�	Cf. Commission of the European Communities 2002a: 4, Larédo 2007: 1.


�	Commission of the European Communities 2007a: 2. An important reason for the perceived rather slow implementation of ERA is seen in the voluntary character of the ERA initiatives for the member states. See some opinions in the 'positions' at http://www.euractiv.com/en/science/era-european-research-area/article-117488 (10.06.2008), for instance Research Commissioner Potočnik: "The problem is that things are voluntary for the member states, thus slow. The Commission would like them to go faster".


�	Cf. Commission of the European Communities 2007a: 8/9, European Commission 2008a: 3 as well as http://ec.europa.eu/research/era/progress-on-debate_en.html (17.07.2008).


� 	Cf. Commission of the European Communities 2007c: 16.


�	Networks of Excellence and Integrated Projects "… are designed to break with previous FP's emphasis on smaller projects and create more "European Added Value."" (Banchoff 2003: 82). Whereas NoEs "aimed at establishing durable, virtual centres of excellence in specific research areas by grouping expertise and research capacities around a joint programme of activities", IPs "aimed at large-scale, strategic, objective-driven co-operative research requiring the integration of a critical mass of activities and resources" (Commission of the European Communities 2007c: 97).


�	Cf. http://cordis.europa.eu/esfri/home.html.


�	According to the Expert Group ERA-NET Review, joint actions before the launch of the ERA-NET measures have been rather rare: "Across Europe, however, the predominant mode of operation has been for funding bodies to act independently, often with little awareness of the arrangements in place in other countries to tackle similar sets of issues. […] …, but prior to the launch of ERA-NET there was little to facilitate the launch of joint actions determined by the needs of ministries and agencies as well as research councils." (Horvat et al. 2006: 11). The ERA-NET measure, on the contrary, is assessed as very successful and as fulfilling "… a real need within the policy armoury of the EU in that it helped overcome barriers to the coordination of national and regional research activities, a vital step in the creation of a real European Research Area." (Horvat et al. 2006: II). Cf. also http://www.rp6.de/service/publikationen/Download/dat_/fil_61, http://www.forschungsrahmenprogramm.de/era-net.htm (26.06.2008) and Commission of the European Communities 2007c: 99. 
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�	These include instruments of indirect support for research, tools for the protection of intellectual property or risk capital investment (cf. Commission of the European Communities 2007c: 102/103).
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�	Larédo (2006: 1) underlines the importance of this instrument: "The structural funds have been more and more used to develop both tangible and intangible infrastructures to support research and innovation capabilities. Today, this latter support is more important than the expenses by the FP [FP: Framework Programme]".


�	Cf. http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2005:0121:FIN:EN:PDF.


�	Cf. Commission of the European Communities 2006: 9/10.


�	Equally, research and innovation are increasingly considered as crucial elements in the European cohesion policy; financial support of weaker regions promotes research and innovation capacity building (cf. Commission of the European Communities 2007a: 6).
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