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Preface

Andrea Zenker?, Elisabeth Baier’, Emmanuel Muller®,
Jean-Alain Héraud®, Volker Tippmann®

& Fraunhofer Institute for Systems and Innovation Research ISI, Karlsruhe, Germany
0 Fraunhofer Headquarters, Munich, Germany
° Bureau d'Economie Théorique et Appliqueé (BETA), University of Strasbourg, France

This book deals with French-German research cooperation. It summarises and analyses
experiences in transborder collaboration, highlighting selected examples which range from
joint research projects, institutional cooperation to transborder laboratories and a joint
research institute.

France and Germany have manifold relationships in the economic, scientific and political
dimensions. They are crucial actors on the European scale and demonstrated their close
relationships with the signing of the Elysée Agreement French-German friendship treaty in
1963. Since then, cooperation between both countries has successively intensified and
nowadays encompasses a broad spectrum of activities. In science and research, bilateral
cooperation is realised through political consultations between ministries, scientific organi-
sations and research projects. Key aspects in this respect are consultations on education
and research issues that are discussed at bilateral Councils of Ministers, while French-
German Research Forums deal with research and innovation policy strategies. In this
overall context, the French National Research Agency (ANR) and the German Federal
Ministry of Education and Research (BMBF) decided in 2007 to support the research co-
operation between the French Carnot and the German Fraunhofer Institutes through a
research programme in a range of future-oriented research and technology areas. A year
later, the Association des Instituts Carnot (AIC) and the Fraunhofer-Gesellschaft signed a
cooperation agreement. These developments resulted in calls for proposals for joint re-
search projects of Carnot and Fraunhofer Institutes, the first one dating from 2007 and
focusing on five main strategic fields of cooperation: energy, security, automotive, medical
engineering, and information and communication technologies. Various research propos-
als were prepared and submitted at the ANR and the Fraunhofer-Gesellschaft that man-
ages the research programme on the German side on behalf of the BMBF. In parallel to
these technologically oriented research activities of Carnot and Fraunhofer Institutes, the
BMBF supported an accompanying measure that focused on strategic aspects of such
binational research alliances. The main goal of this measure is to develop strategies and
models for sustainable research cooperation, based on the joint Fraunhofer-Carnot re-
search projects. This activity is rooted in the mission of the funding bodies that not only
aim to support individual research and development (R&D) projects, but also to stimulate
long-term strategic partnerships between participating partners.

This accompanying and monitoring measure laid the base for the publication at hand, and
the researchers engaged in this activity basically represent the editorial team of this book:
Volker Tippmann from the Fraunhofer headquarters, strategic research planning who is in
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charge of managing the Fraunhofer-Carnot programmes on the German side, Elisabeth
Baier and Andrea Zenker from the Fraunhofer Institute for Systems and Innovation Re-
search ISI who conducted the analytical part of the monitoring, and themselves regularly
research in the French-German context. Jean-Alain Héraud is professor of economics at
the Université de Strasbourg and an acknowledged expert on research and innovation
policy analyses, and the French and German research and innovation systems. Em-
manuel Muller finally is a representative par excellence of French-German transborder
activities since he not only researches at Fraunhofer IS| in Karlsruhe, but also at the Uni-
versité de Strasbourg and so actively engages in French-German research cooperation
and has valuable insights into both research systems and traditions.

From the editors' point of view, the experiences gained in the course of the four-year-
monitoring project are worthwhile to share with and extend to other persons who are act-
ing in this context. Hence the contributions to this book do not exclusively describe ex-
periences gained in the Fraunhofer-Carnot cooperation context, but cover a broader range
of activities of French-German cooperation. They do concentrate, however, on activities
that share similar instruments as the Fraunhofer-Carnot cooperation: joint programmes,
exchange of personnel and institutionalised cooperation in joint laboratories.

The book is organised as follows: The first part addresses a range of topics that are re-
lated to systemic and cultural aspects in France and Germany and their respective re-
search and innovation landscapes. This part thus analyses the context in which a joint
operation in research takes place. After revising the national research and innovation
landscapes and analysing research and innovation characteristics and policies in France
and Germany by Andrea Zenker, Volker Tippmann, Elisabeth Baier, Jean-Alain Héraud,
Emmanuel Muller, Esther Schricke and Marine Covillard, Christoph Barmeyer and Eric
Davoine synthesise findings of their research on intercultural differences in French-
German research and development projects. The third contribution of the introductory part
— written by Jean-Marc Jeltsch — has a specific focus on technology transfer at the Uni-
versité de Strasbourg.

The second part of the book focuses on joint programmes in bilateral research coopera-
tions. Various forms of cooperation are analysed, followed by project examples. The first
two contributions specifically focus on fundamental research, supported by both national
Research Foundations. Achim Haag gives an insight into the research cooperation in the
humanities from the viewpoint of the German Research Foundation (Deutsche For-
schungsgemeinschaft, DFG). His analysis is illustrated by a successful project example of
French-German cooperation in art history (Bénédicte Savoy and France Nerlich). The
contributions then switch to applied research, starting with an example in the energy field:
The process of opening up a national programme for applicants from other countries can
serve as starting-point for successful bilateral cooperation, as Andrea Ballouk shows with
the aid of the PAN-H programme. The example of the PAN-H project by Elisabeth Rossi-
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not delivers details on which results in applied energy research are achievable through
transborder cooperation. Volker Tippmann then illustrates an open bilateral call addressed
to specific actors in the French and German research landscapes: the German Fraunhofer
Institutes and the French Instituts Carnot (P2IC). Rainer Wansch, Ronald Résch/Hellen
Altendorf and Sigrun Hirsekorn let us participate in their experience in the French-German
cooperation in the P2IC programme, with each of the presented projects having specific
characteristics and degrees of cooperation. The succeeding research programme PICF —
presented by Volker Tippmann and Dominique Buoncuore — has the mission of a joint
bilateral call for research projects jointly proposed by Fraunhofer and Carnot Institutes. A
successful example of a research project that has benefitted from PICF is SolarBond, joint
research in solar cell technology, presented by the German project leader Frank Dimroth.

Part 1l then analyses further forms of bilateral cooperation, ranging from cooperation in
education and teaching at the French-German University (FGU) in Saarbriicken, pre-
sented by its President Otto Theodor lancu. Axel Honsdorf then presents the example of
regional cooperation of the Free State of Bavaria with French research organisations: the
Bavarian-French University Centre (BFHZ). Institutional cooperation in close geographical
proximity, translated into a Laboratoire Européen Appliqué (LEA), is presented by Em-
manuel Muller, Jean-Alain Héraud and Knut Koschatzky. A further example of institutional
cooperation in one specific field in health research is analysed by Susanne Weg-Remers,
Effrosyni Chelioti and Claudia Mayer who give insights into joint cancer research between
a German Helmholtz Centre and the French INSERM (Institut National de la Santé et de
la Recherche Médicale). As an example of regional cooperation with an industry-related
focus, Laurent Damiani focuses on a business incubator from a cross-border perspective.
In their contribution — the example of the French-German research institute ISL — Magda-
lena Kaufmann-Spachtholz, Christian de Villemagne, Wolfgang Foérster and Hilmar Peter
point to longstanding experience in bilateral research, related to specific working modes
and modalities.

In the concluding part, Volker Tippmann draws a comparative picture of the different bilat-
eral research programmes. Based on a comparative analysis, he points out challenges,
success factors and learning effects in order to highlight important aspects for further bi-
lateral cooperation.

This volume does not claim to be complete. The goal is not to raise an inventory of all
French-German research activities, but rather to highlight several approaches from differ-
ent public institutions in order to initiate a discussion about opportunities, successful ex-
amples and learning effects.

Consequently the contributions were conceived in a systematic way according to three
issues the editors agreed on: First, we intended to present different perspectives on bilat-
eral research. Where possible we tried not only to describe the concepts and conditions of
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the different funding institutions, but also to give the word to the researchers who are act-
ing in the environment that is constituted by these concepts and conditions.

Secondly, we aimed to pursue this goal in a comparable and clear manner focusing on
selected key points:

m the main objectives of the cooperation,

m the measures chosen to achieve these goals,

m the key challenges and possible obstacles, and

m success factors and learning effects.

Finally, we envisaged rather short contributions that are clearly targeted at these key as-
pects.

The book's development followed a somewhat unusual approach. We contacted experts
and potential authors and explained to them our publication project concept, offering them
the opportunity to compose original contributions with specific reference to the key as-
pects evoked above, or to discuss these points with us by way of telephone interviews,
and to write the articles in cooperation with us. This publication model proved to be very
successful for the team of editors.

The editors would like to express their warm and heartfelt thanks to all the persons who
contributed to this volume. These are first and foremost the authors of the contributions
that shared their experience of collaboration with us and supported us in compiling this
book. Further, we would like to thank Christine Schadel, Chris Mahler-dJohnson, Gillian
Bowman-Koéhler and Barbara Sinnemann for their great technical support, proofreading
and layout. Finally, we would like to express our thanks to the German Federal Ministry of
Education and Research (BMBF) for giving us the opportunity of the above-mentioned
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This contribution aims at giving an overview of research and innovation in France and in
Germany and at outlining the framework in which French-German research cooperation
takes place. It is divided into two main parts: the first is devoted to research and innova-
tion policies in France and in Germany, while the second gives insight into innovation
characteristics in both countries.

Development of research and innovation policies in France and Germany

The French research and innovation system

Since the 1980s and particularly the end of the 1990s, the French research and innovation
system has undergone profound transformation processes, leading to new actors, new
regulations and framework conditions, as well as new governance models. These trans-
formations succeeded a period of strong government involvement and an interventionist
innovation model with a high emphasis on so-called grands programmes — large-scale
research and innovation programmes targeted at specific technologies defined by the
state (e.g. nuclear, space, aeronautics, telecommunication, defence) — and a focus on
innovation support of large companies (champions nationaux). A significant performer of
basic research is the National Centre of Scientific Research (Centre National de la Re-
cherche Scientifique, CNRS) or mission-oriented research laboratories answering specific
research demands by government departments and public authorities (such as the Institut
National de la Recherche Agronomique INRA, the Institut National pour le Développement
IRD, the Commissariat & I'Energie Atomique et aux Energies Alternatives CEA to name
just a few). Higher education was the responsibility of universities and Grandes Ecoles;
research and education was thus to a high extent separated. Equally, cooperations be-
tween science and industry were rather modest compared to the German tradition.

Major transformative processes were introduced following the 1982 Research Act — lead-
ing to modifications in the research infrastructure, legal and organisational changes in the
research sector, etc. — as well as the Decentralisation Act originating from the same year.
The latter attributed new competencies to the 22 (metropolitan) French régions that since
then have conceived specific plans for their regions (Contrat de Plan Etat-Région, CPER,
now Contrat de Projets Etat-Région) which serve as a planning instrument for regional
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infrastructure and development. These arrangements are elaborated in cooperation be-
tween regional elected representatives and the regional representative of the national
government (i.e. the préfet, represented by the secrétaire général aux affaires régionales,
SGAR). So the specific plan for each region is negotiated between regional authorities
and representatives of the central state administration in each region. These contracts
define financial transfers of the national to the regional level and fix projects to be realised
in the regions, among them investments in education, research and technology transfer.
Since 2000, the CPER programming period is harmonised with the European Union Re-
search programming; the current fifth generation CPERs thus cover the period from 2007
to 2013. In parallel to the establishment of this programming and financing instrument, the
national economic plans — previously the main planning instrument — disappeared.

In total, large-scale programmes decreased in importance (with the exception of space
technology). Furthermore, research started to be performed by universities and CNRS
institutes in cooperation, organised along mixed research units (Unités Mixtes de Recher-
che, UMR) that jointly define research priorities and plans for a four-year-period with the
Ministry in charge of research. Consequently, higher education organisations are increas-
ingly involved in research activities, and transfer and commercialisation of research find-
ings gained importance. In 1984, the first European Community Framework Programme
for Research and Technological Development was launched and thus introduced the
European programming framework as new governance level in addition to the national
and the (new) regional ones.

The Research Law from 1999 further targeted innovation, knowledge diffusion, technology
transfer and firm foundations. Innovation now received a broader focus, was not domi-
nantly attributed to large (partly national) companies anymore, but increasingly involved
small and medium-sized enterprises (SMEs). The Research Pact of 2005 (Pacte pour la
Recherche), legally implemented in the Loi de Programme pour la Recherche of 18 April
2006, initiated further major modifications of the French research and innovation system.
Its three axes are (i) to develop the three research components of basic research, re-
search with societal and research with economic implications in a balanced way, (ii) to
connect and to combine different actors of the research landscape through interfaces and
cooperation, and (iii) to interlink science and society and to introduce a global strategy for
this purpose. Main actors and measures were introduced following the Research Pact, the
most important actors being the establishment of the National Research Agency (Agence
Nationale de la Recherche, ANR) and the Evaluation Agency for Research and Higher
Education (Agence d'Evaluation de la Recherche et de I'Enseignement Supérieur
AERES), embedding evaluation deeper into the system. The support of cooperation be-
tween various research and innovation actors is targeted with diverse networking support-
ing political measures, the most important being the competitiveness clusters (Pdles de
compétitivité), research-(higher)education collaboration in Pbles de Recherche et d'Ensei-
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gnement Supérieur PRES or scientific cooperation in Réseaux Thématiques de Recher-
che Avancée, RTRA. Likewise, the conception and introduction of the Carnot label! — as-
signing market-oriented research — originates from the mid-2000s and is a direct conse-
quence of the Research Pact.2

In 2009, the French Research Ministry (Ministére de I'Enseignement Supérieur et de la
Recherche, MESR) published the Stratégie Nationale de Recherche et d'Innovation
(SNRI). Answering to the need to identify research priorities that integrate scientific chal-
lenges, societal needs and market opportunities, the strategy is the result of a broad dis-
cussion and consultation process between members of the French government, research
institutes, private businesses and associations. It serves as a base for priorities and
strategies of research organisations, as well as public funding. Conceived for a four-year-
period, the strategy positions research and innovation as a keystone for the resolution of
societal challenges and for increasing France's competitiveness. An important point is the
relationship between science, research, markets and society. Five general principles and
three areas of research priorities underlie the national strategy.3

In December 2009, the French Government launched the 'Investments for the Future' Ini-
tiative (Investissements d'Avenir, initially called operation Grand Emprunt, grand loan)
under the Sarkozy presidency. This operation foresaw €35 billion for funding strategic
investments, of which €19 billion were devoted to higher education and research. The
general principle adopted is to allocate these budgets in capital, the beneficiaries using
only the interests (which means around 3% per year). Of specific interest in the context of
research, knowledge and technology transfer as well as research cooperation and applied
research are the Centres d'excellence for which €12 billion are foreseen. It is divided into
the following programmes:

m LABEX (Laboratoires d'excellence, €1.943 billion): pluri-annual projects mainly piloted
by a university laboratory that in most cases involves only one team within the lab, that
is extended to further competencies (available for instance in other laboratories of the
same university or further partners) or to university hospital institutes (/nstituts hospital-
universitaires, IHU) in the specific field of medicine

1 Cf. the contribution of Tippmann in chapter I1.5.

2 Cf. Chesnais (1993), Larédo and Mustar (2001), Muller et al. (2010), Mustar and Larédo
(2002). Cf. also http://www.enseignementsup-recherche.gouv.fr/cid20235/le-pacte-pour-la-
recherche.html.

3 Thematic research priorities are: (i) Health, care, nutrition and biotechnology, (ii) Environ-
mental urgency and eco-technology, and (iii) Information, communication and nanotechnology.
The five general principles refer to the importance of fundamental research; the relation of re-
search to society and the economy; to risk management and security; the role of human and
social sciences; and to multidisciplinarity (Cf. Ministére de I'Enseignement Supérieur et de la
Recherche 2009).
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m EQUIPEX (Equipements d'excellence, €852 million): relatively big research infrastruc-
tures

m  Opération Campus (funding for campus improvements, €1.3 billion)

m IDEX (/nitiatives d'excellence, €7.091 billion): Additional funds for universities that suc-
ceeded massively in calls for Labex and Equipex. These universities are considered as
excellent universities and use the funds for specific projects "of excellence", not for cur-
rent expenses. In the first selection round in July 2011, three universities of excellence
were selected (Bordeaux, Strasbourg, Paris). In total, eight interdisciplinary research
and higher education centres are foreseen in this context.4

All these programmes are based on calls for proposals and are monitored by the ANR.5
Besides the focus on excellence of research and education, France's research priorities
focus on application-oriented research and knowledge and technology transfer. In addition
to the Instituts Carnot mentioned above, the technology transfer acceleration companies
SATT (Sociétés d'Accélération du Transfert de Technologie)6 are prominent examples of
comparatively new actors.

In addition to the ANR, funds for research projects are granted by further funding agencies
such as the Agence de I'Environnement et de la Maitrise de I'Energie (ADEME, French
Environment and Energy Management Agency), the DGA (Direction Générale de I'Arme-
ment) in defence projects and others, while institutional funding is granted by different
ministries. This means that research funds in France are granted through either research
contracts between the Research Ministry and research performing units (in the framework
of four-year-contracts),” additional project funding awarded by the ANR and other funding
agencies following competitive procedures in diverse funding lines, the different pro-
grammes of the 'Future Investment' Initiative, or further specific promotional measures.

As the French Ministry for Higher Education and Research disclosed, nearly 85% of public
R&D spending in 2010 was realised by the Ministries in charge of civil research and about
15% for R&D in defence. Besides direct R&D funding, the Ministry for Economic Affairs
and Finance grants indirect support through tax-related measures. The main instrument is
the French tax credit (Crédit Impét Recherche, CIR) which has become the most impor-

4 Cf. http://investissement-avenir.gouvernement.fr/. In February 2012, five further initiatives
were selected: three agreements in ile de France were signed in April (Sorbonne University,
Paris Sciences et Lettres, and Saclay); Aix-Marseille and Toulouse were still in negotiation
end 2012 in the context of an important restructuring plan (fusion or federation) of local univer-
sities and Ecoles. In average, each of these IDEX initiatives will receive about €750 million in
capital, which means revenue around €25 million per year.

5 The 2013 budget for the ANR will be €0.68 billion. Cf. Le Monde 24 November 2012.
6  See the contribution of Jeltsch (chapter 1.3) in this respect.

7 Here it is possible that mixed research units may receive their institutional funding from differ-
ent ministries.
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tant public funding instrument for R&D since 2008.8 In 2010, nearly 18,000 companies
submitted a declaration for this instrument (volume: €18.2 billion).9 A further important
instrument is the young innovating enterprise (Jeune Enterprise Innovante, JEI) status.
The latter leads to tax reductions for the firms concerned. In addition, the same compa-
nies are also eligible for the tax credit.

The German research and innovation system

A basic characteristic of the German research and innovation system is its differentiated
and decentral character, the latter strongly rooted in Germany's federal structure. Political
responsibility and funding for research and innovation are on both the federal and the re-
gional (federal state) levels. Like the technology policy conception in France after WWII,
large programmes in selected technology fields such as nuclear technology, aerospace,
data processing, and microelectronics were launched in Germany in the mid-1950s, be-
fore the technology policy conception in the 1970s switched to export support and the
exploitation of research findings, collaborative projects to strengthen networks and sci-
ence-industry interlinkage, technology transfer, support for small and medium-sized en-
terprises (SMEs) and for less-developed regions in the 1980s. Since then, the federal
states have increasingly launched technology and innovation programmes to support re-
search and development as well as innovation activities in regional companies. Technol-
ogy and innovation policy were also important means for economic modernisation and
structural change. In the 1990s, the focus turned to science and technology policies in the
Eastern German states, a further goal related to favourable framework conditions in the
face of increased international competition. Important objectives at that time were the
support of advanced technologies, as well as the strengthening and interlinking of the re-
search landscape.10

The main policy actors and institutions (in terms of research governance and research
performance) have remained relatively stable during the past few years. Concerning strat-
egy development, an important development in Germany was the launch of the High-Tech
Strategy in 2006 as the first comprehensive and interministerial research and innovation
strategy. Considering innovation in its broad perspective, i.e. including science and re-
search and leading to market introduction, this strategy was the first effort to coordinate
different policy fields. The High-Tech Strategy 2006 included different elements such as
investment for research and development, the Exzellenzinitiative (Initiative of Excellence),
cluster strategies including the leading-edge cluster competition (Spitzenclusterwettbew-

8 In 2012, the CIR instrument had a volume of €5.3 billion. Cf. Le Monde 24 November 2012.

9  Cf. http://cache.media.enseignementsup-recherche.gouv.fr/file/2010/01/0/Chiffres_ CIR_2010_
218010.pdf.

10 Cf. Meyer-Krahmer (2001: 219ff.), Fier (2002: 36ff.).
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erb), the Hochschulpakt (Higher Education Pact), the Pakt fiir Forschung und Innovation
(Joint Initiative for Research and Innovation ), promotional programmes for future-oriented
technologies, and others. While the Higher Education Pact focuses on universities, higher
education and university research, the Joint Initiative for Research and Innovation is di-
rected towards the non-university research organisations by guaranteeing increasing insti-
tutional funding to enable the pursuit of strategic goals (annually between 2011 and 2015).
The Excellence Initiative targets the further development of excellent universities through
the "Excellence Label" and financial support along three programme lines: graduate
schools, institutional strategies and clusters of excellence. The first version of the High-
Tech Strategy was succeeded by the High-Tech Strategy 2020 that formulates new tar-
gets. Basically, the German Government expresses its ambition to contribute to the reso-
lution of global challenges and problems. In parallel, these efforts are supposed to in-
crease value added, employment and to better use talents. In total, the federal govern-
ment envisages investing nearly €27 billion into the main fields and key technologies in
the period from 2010 to 2013.11

Concerning the organisation of research and development, the Ministries of Education
and Research (BMBF) and of Economics and Technology (BMWi) have the main respon-
sibilities for research and innovation support on the federal level though the other minis-
tries also fund research and development activities in their individual target fields. In 2010,
56.7% of the federal government's expenditures on research and development were spent
by the Federal Ministry of Education and Research (BMBF), 18.9% by the Federal Minis-
try of Economics and Technology (BMWi), and 9.0% by the Federal Ministry of Defence
(BMVg).12

Research funding in Germany is granted by means of project funding, institutional funding
and departmental research (including contract research). For the year 2012, the German
government budget foresees €6,857.6 million for R&D in project funding and departmental
research (also organised in research projects) and €5,875.3 million for R&D in institutional
funding.13

As on the federal level, the main responsibility for research and innovation policies on the
regional level of the 16 federal states also lies with the Ministries for Science and Educa-

11 Cf. Bundesministerium fiir Bildung und Forschung (2012: 23ff.), Bundesministerium fiir Bil-
dung und Forschung (2006), Bundesministerium fur Bildung und Forschung (2010). See also
Frietsch/Kroll (2010).

12 The draft budget for 2012 foresees a slightly lower R&D share in the Federal Ministry of De-
fence (7.06%), while the draft expenditures of the Federal Ministry of Education and Research
(58.43%) and of Economics and Technology (20.30%) slightly increased. Cf. Bundesministeri-
um flr Bildung und Forschung (2012: 417/418).

13 Cf. Bundesministerium fiir Bildung und Forschung (2012: 430).
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tion on the one hand, and for Economic Affairs on the other hand.14 Those ministries
launch supporting programmes directed at regional actors. Since the reform of federalism
(Foderalismusreform) in 2006, federal states have had the full responsibility for education
policies, thus also determine strategies for higher education facilities located in their state.
Together with the federal government, the Lander contribute to institutional funding of re-
gional non-university research institutes.15 Federal and regional policies are coordinated
by the Joint Science Conference (Gemeinsame Wissenschaftskonferenz, GWK).16

Main (public) research performers in Germany are the universities, academies, as well as
non-university research organisations. The latter comprise various actors and organisa-
tions with diverging missions and research orientations. The most known are the "four
large research organisations" of the Max Planck-Gesellschaft, the Fraunhofer-Gesell-
schaft, the Helmholtz-Gemeinschaft and the Leibniz-Gemeinschaft. As described above,
they receive a certain (and specific to the organisation) share of institutional funding from
federal and regional public sources, and compete for research funds. Besides the federal
and regional governments or private companies, research contracts may originate from
the German Research Foundation (Deutsche Forschungsgemeinschaft DFG), European
or further sources.7

In addition to Germany's four large non-university research organisations, various other
institutions also belong to the German non-university research sector such as academies
of sciences, scientific libraries, or the Arbeitsgemeinschaft industrieller Forschungsvere-
inigungen (AiF) "Otto von Guericke", an innovation network targeted at research and de-
velopment work for small and medium-sized enterprises (SMEs) that also funds R&D ac-
tivities and manages research programmes by the federal government. Another group of
actors collects data, gives advice and delivers evaluation expertise with respect to innova-
tion policy making, policy implementation and impact analyses. These actors are research
institutes on the one hand, the Stifterverband fiir die deutsche Wissenschaft,18 the Com-
mission of Experts Research and Innovation (Expertenkommission Forschung und Inno-

14 The precise name and distribution of labour varying between the 16 federal states.

15 In 2010, institutional funding of the non-university research sector amounted to €7.07 billion,
from which the federal government funded €4.92 billion and the federal states €2.15 billion.
The largest share of this institutional funding was granted to the German Research Foundation
(Deutsche Forschungsgemeinschaft DFG, €2.28 billion) and the Helmholtz Association, the
largest non-university science organisation in Germany (€2.04 billion). The Fraunhofer-
Gesellschaft received €0.55 billion institutional funding, while the Max-Planck-Gesellschaft
(€1.23 billion) and the Leibniz Gemeinschaft (€0.91 billion) lie between Helmholtz and Fraun-
hofer (cf. Bundesministerium fir Bildung und Forschung (BMBF) 2012: 440).

16 Cf. http://www.gwk-bonn.de/.
17 Cf. Frietsch/Kroll (2010).
18  Cf. http://www.stifterverband.info/.
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vation EF1),19 the Forschungsunion Wissenschaft-Wirtschaft (Industry-Science Research
Alliance)20 or Innovation dialogue between the federal government, economy and science
(Innovationsdialog).21 22

A comparative view on research and innovation policies in France and
Germany

The basic objective of Germany's research and innovation policy is to maintain and further
develop Germany's position as an attractive and dynamic research and innovation loca-
tion on an international scale. In order to pursue this orientation, the recent Report on Re-
search and Innovation has formulated four main targets: (i) developing the High-Tech
Strategy 2020 further, (ii) strengthening science, (iii) dynamising education in the knowl-
edge society, and (iv) intensifying European and international cooperation.23 The French
National Strategy on Research and Innovation addresses innovation as a means for com-
petitiveness, the importance of interactions between science and society, interdisciplinary
research and the commercialisation of research findings.24 Although both countries pur-
sue similar objectives and implement measures that at first sight seem to have a similar
character — both France and Germany support business innovation and start-ups, they
launch network and cluster-oriented policies, focus on science-industry collaboration and
technology transfer, on excellent science and so forth — there are obvious differences. The
French Research Pact for instance can be considered as a broadly oriented research and
innovation frame that led to the introduction of new measures and new actors. The Ger-
man Research and Innovation Pact grants financial certainty to the non-university re-
search organisations in order to pursue strategic goals and develop new instruments.
Goals and targets of the Pakt fiir Forschung und Innovation are for instance: to identify
future-oriented research fields, to support young researchers, to engage in networks
across organisations and internationalisation, as well as knowledge and technology trans-
fer and sustainable partnerships with industry.25 Quite recently, Germany and France fo-
cussed their science policies on excellence, embedded in the German Exzellenzinitiative
and the French instruments related to the Investissements d'Avenir (Investments for the
Future) initiative. However, under the umbrellas of excellence support, different instru-

19 Cf. http://www.e-fi.de/.

20 Cf. http://www.forschungsunion.de/.

21 Cf. http://innovationsdialog.acatech.de/.

22 Cf. Bundesministerium fiir Bildung und Forschung (2012: 30).

23 Cf. Bundesministerium fir Bildung und Forschung (2012: 22).

24 Cf. Ministére de I'Enseignement Supérieur et de la Recherche (2009).
25 Cf. Bundesministerium fiir Bildung und Forschung (2012: 33).
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ments and measures are defined: While instruments implemented in France refer to La-
bex, Equipex, Opération Campus, and ldex, the German instruments of the Exzellenzini-
tiative are graduate schools, clusters of excellence and institutional strategies.

A crucial aspect in this respect is related to the funding of research activities. Observing
the gross domestic expenditure on research and development (GERD) in the European
Union, Eurostat statistics reveal that France and Germany are the "top 2 R&D spenders"
of the EU-27. Taken together, both countries alone are responsible for 46.2% of R&D
spending in 2010 (Germany: 28.4%, France: 17.8%). Table I-1 gives a more detailed in-
sight into research and development activities of both countries, answering to the question
by which types of actors R&D is performed and funded.26

Table I-1: R&D expenditures in France and Germany: sectors of performance and
sources of funding in 2009
Sources of funding (%)
Sectors of Absolute - - -
performance | figures (€m) Busmgss Government H|ghe_>r anate_ Abroad
enterprises education non-profit

GERMANY
GERD 67,014.88 66.15 29.74 0.26 3.85
BERD 45,275.00 92.02 4.45 0.09 3.43
GOVERD 9,931.73 9.83 83.59 1.38 5.21
HERD 11,808.15 14.31 81.38 4.30
PNP .

FRANCE
GERD 42,685.37 52.36 38.65 1.20 0.91 6.89
BERD 26,341.39 82.02 9.09 0.03 0.06 8.80
GOVERD 6,986.30 7.21 86.66 0.40 0.70 5.03
HERD 8,845.39 1.83 90.12 5.21 0.43 240
PNP 512.29 15.22 14.82 3.16 55.66 11.14
. not available

Data source: Eurostat

As Table I-1 shows, both in France and in Germany (as in the EU-27), the highest share
of R&D expenditures are performed in private businesses (Germany: 67.6%; France:
61.7%, EU-27: 61.7%) in 2009. However, when looking at the funding sources for gross
expenditures on research and development (GERD), the different structures between both

26 Distribution of the gross domestic expenditure on research and development (GERD) in the
business, government, higher education and private non-profit sectors (business expenditure
on R&D (BERD), government expenditure on R&D (GOVERD), higher education expenditure
on R&D (HERD) and R&D expenditure in the private non-profit (PNP) sector). Sources of R&D
funding: business enterprises, government, higher education, private non-profit and foreign
sources. Cf. Eurostat.
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countries become apparent: While in France in 2009 52.4% of total R&D expenditures
were financed by the business enterprise sector, German private businesses in the same
year financed 66.2% of total R&D expenditures. Table I-1 also reveals that 82.0% of R&D
expenditures in the private business sector are financed by the French business sector,
while 9.1% of private R&D expenditures originate from Government sources, 8.8% from
foreign sources and the remaining 0.09% stem from higher education institutes and the
private non-profit sector.27 In Germany, the business sector finances 92.0% of R&D in
private companies, while the remaining shares are funded by the government (4.5%), for-
eign sources (3.4%) and the private non-profit sector (0.09%). Table I-1 also indicates
nation-specific sources of R&D funding performed in higher education institutes: In
France, 1.8% of research in higher education institutes is financed by private businesses.
This share amounts for 14.3% in Germany. Concerning the non-university research sec-
tor, the differences between France and Germany are less pronounced: In Germany,
9.8% are financed by business companies and 7.2% in France. In both countries, gov-
ernment funds constitute by far the highest share of research in university and non-
university research institutes. This is even stronger in France for both categories than in
Germany.

In both countries, the R&D expenditures realised in the business sector have a highly ap-
plied research and experimental development character. In France, 44% of BERD are in
applied research and 50% in experimental development, while 48% of German BERD is in
applied research and 46% in experimental development. The remaining 5% in Germany
and 6% in France are in basic research (figures for 2009). Interestingly, 85.5% of German
BERD was spent in 2009 in the manufacturing sector, while this share remained at 53.4%
in France. On the other hand, 43.5% of French BERD is spent in NACE28 classes G-N
("Services of the business economy", including for instance retail and transportation, in-
formation and communication, accommodation, publishing, financial and insurance ser-
vices, scientific R&D or employment activities), while this class absorbs 13.5% of German
R&D.29

This difference in private R&D spending may indicate the higher importance of manufac-
turing sectors in Germany and the comparatively stronger focus on service sectors in
France, as also shown in Figure I-1, based on the analysis of gross value added figures in
NACE sectors. While the share of French gross value added in financial intermediation
and real estate as well as in public administration, community services and household

27 This sector comprises foundations such as for instance the French Institut Louis Pasteur or
the German Volkswagenstiftung.

28 NACE: Nomenclature Générale des Activités Economiques dans les Communautés Euro-
péennes (Statistical Classification of Economic Activities in the European Community).

29 Data source; Eurostat.
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activities exceeds the respective German shares by three percentage points, the main
difference exists in manufacturing: this sector contributes with twelve percent to France's
value added, but with twenty-three percent to that of Germany.

Figure I-1:  Gross value added in France and Germany 2009 (in percent)

M Agriculture and fishing

France W Manufacturing
M Construction
B Wholesale and retail trade, transport,
hotels and restaurants
Germany M Financial intermediation and real estate

M Public administration and community
services, activities of households

0% 20% 40% 60% 80% 100%

Source: Eurostat, own presentation

Putting research, development and innovation activities and industrial
specialisation into perspective in both countries

As pointed out in the previous section, France and Germany have different structures,
traditions and policy priorities. Nevertheless, objectives and approaches of current re-
search and innovation policies in both countries show comparable orientations. This sec-
tion is devoted to the question how research and innovation activities as well as industries
are distributed in both countries. It can be assumed that different traditions, organisation
and governance structures have led to divergent research, technology development and
innovation (RTDI) patterns in both countries. In this respect we try to shed light on the
specific characteristics of the French and German territories by considering research, de-
velopment, innovation and industrial specialisation. Metropolitan France's 22 régions and
the 16 German Bundeslénder are used as territorial bases for the following analyses.30

The investigation starts with a comparative analysis of selected research and innovation
characteristics, based on Eurostat data. After referring to R&D expenditures and person-
nel, the analysis then switches to patent applications at the European Patent Office
(EPO). The analysis is complemented by an insight into industrial specialisation through a

30  This corresponds to the NUTS2 level in France and the NUTS1 level in Germany. The ration-
ale behind this "mixed structure" is the fact that these are the territorial units in both countries
where regional authorities operate and perform research, technology and innovation policies.
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comparative analysis of employment data for industrial clusters. Special attention is drawn
to industrial clusters in which French and German regions are specialised compared to
the European average. The data used originates from the European Cluster Observa-
tory.31 Here, employment data in industrial clusters is combined with territorial data, giving
information on the geographic concentration of a range of industries. Clusters in this
sense are defined as regional agglomerations of employment in industrial sectors across
Europe.32

R&D expenditures and personnel

On a national level and in absolute terms, Germany had €67.0 billion gross expenditures
on research and development (GERD) in 2009, while this figure amounted to €42.7 billion
in France (see also Table I-1). On the regional level, lle-de-France had the highest ex-
penditures for research and development (€16.9 billion), followed by four German federal
states: Baden-Wurttemberg (€16.3 billion), Bavaria (€13.0 billion), North Rhine-Westphalia
(€10.6 billion) and Hesse (€6.5 billion). A closer look at the R&D intensities, i.e. the per-
centage of R&D expenditures from the regional domestic product, reveals that Midi-
Pyrénées is the only French region among the top 5 performers (4.38%). This southern
French region is characterised by a high share of high-tech activities such as in aerospace
or in pharmaceutics33 leading to comparatively high intensities of expenditures for re-
search and development activities. The most important region — in terms of R&D intensity
— Baden-Wirttemberg (4.83% of GDP), hosts a high share of high and medium high-tech
industries such as automotive, mechanical engineering, etc. leading to comparatively high
research activities. Besides Baden-Wiurttemberg and Midi-Pyrénées, Berlin (3.67%), Ba-
varia (3.10%) and Hesse (3.05%) belong to the leading five regions when looking at R&D
intensities. The Paris region of fle-de-France is in sixth position (3.01%), followed by
Franche-Comté (2.93%), Rhéne-Alpes (2.78%) and Languedoc-Roussillon (2.76%) (cf.
Table VI-1).

When taking a more general view, the comparative analysis on R&D expenditures shows
a stronger dispersion of R&D expenditures in Germany than in France: While in France,
nearly 40% of gross expenditures on R&D are concentrated in lle-de-France, followed by
Rhéne-Alpes (11.8%), Midi-Pyrénées (7.7%) and Provence-Alpes-Céte d'Azur (6.6%), in
Germany about one quarter of GERD (24.4%) is spent in Baden-Wirttemberg, the leading

31 Cf. http://www.clusterobservatory.eu.

32 Instead of utilizing NACE classifications as base, statistics of the Cluster Observatory summa-
rise NACE classes and thus indicate collaboration between industries belonging to a similar
field of industry, http://www.clusterobservatory.eu/.

33 Cf. also Insee, La Recherche en Midi-Pyrénées,
http://www.insee.fr/fr/themes/document.asp?ref_id=17272&reg_id=7.
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region in terms of absolute R&D expenditures. However, there is a less pronounced dis-
tance to the regional followers: Bavaria has GERD shares of 19.4% of the national value
and North Rhine-Westphalia 15.9%.

Figure I-2: Structure of R&D intensity (share of regional gross domestic product, %)

in French and German regions 2009

Region
Baden-Wurttemberg
Midi-Pyrénées
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Hamburg
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Provence-Alpes-Cote d'Azur
Auvergne
Nordrhein-Westfalen
Bretagne
Mecklenburg-Vorpommern
Alsace
Centre (FR)
Aquitaine
Haute-Normandie
Brandenburg
Sachsen-Anhalt
Lorraine
Saarland
Schleswig-Holstein
Picardie
Pays de la Loire
Basse-Normandie
Bourgogne
Limousin
Poitou-Charentes
Nord - Pas-de-Calais
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M Government sector
W Higher education sector

M Private non-profit sector

M Business enterprise sector

0,00

1,00 2.00 3.00 4,00
R&D intensity (%)
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Data source: Eurostat, own presentation
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Figure I-2 gives a closer insight into the structure of regional gross expenditures on R&D,
differentiating the four sectors of performance: business enterprise, government, higher
education and private non-profit sector, grouped with respect to regional GERD intensi-
ties. Different regional structures of research and development expenditures become ap-
parent: While business sector R&D dominates in a range of regions, others are character-
ised by comparatively higher shares in public expenditures (understood as the sum of
government and higher education spending). So Franche-Comté (87.56%), Haute-
Normandie (82.06%), Picardie (80.55%), Hesse (79.54%) and Baden-Wurttemberg
(79.54%) have comparatively high shares of private expenditures on research and devel-
opment, while R&D is to a higher extent financed by public bodies in Brandenburg
(75.01%), Corsica (72.45%), Mecklenburg-West Pomerania (68.18%), Saxony-Anhalt
(67.61%) and Languedoc-Roussillon (67.19%).34

Particularly business expenditures on R&D activities are frequently used in research and
innovation studies as an indication for research and development activities that potentially
lead to new products, processes or technologies.35 Generally, a significant contribution to
the total regional R&D expenditure in the business sector comes from large multinational
companies. In this respect, looking at French and German top R&D spenders in 2009 re-
veals that the first ten French companies in terms of the highest level of R&D expendi-
tures36 are all located in lle-de-France. The regional spread of R&D intensive companies
is more differentiated in Germany. Companies with the highest R&D investment are lo-
cated in Baden-Wirttemberg (Daimler, Robert Bosch, SAP), Bavaria (Siemens, BMW),
Rhineland-Palatinate (Boehringer Ingelheim, BASF), North Rhine-Westphalia (Bayer) and
Lower Saxony (Volkswagen, Continental).37

Besides expenditures for research and development projects, the number and share of
persons working on R&D issues is considered as an important R&D indicator, comple-
menting the analysis of expenditure on R&D.38 R&D personnel refers to all persons di-
rectly working in research and development (including the provision of R&D services such
as management or administration). While in France 390,374 persons were engaged in
research and development activities in 2009 (full-time equivalent), Germany reports
534,565 persons. This corresponds to 1.52% of the total employment in France and
1.39% in Germany. Thus, France has a higher share of R&D personnel (measured as a

34  Data source; Eurostat.
35 Cf. Kroll/Stahlecker (2009: 18).

36 These are Sanofi-Aventis, Alcatel-Lucent, Peugeot PSA, Renault, Vivendi, France Telecom,
Schneider, Thales, Total, Safran.

37 Cf. The 2009 EU Industrial R&D Investment Scoreboard,
http://iri.jrc.ec.europa.eu/research/scoreboard_2009.htm.

38 Cf. Kroll/Stahlecker (2009: 26).
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percentage of the total employment), and Germany shows higher gross expenditure for
research and development (in percentage of the gross domestic product). On the regional
level, highest shares of R&D personnel are observed in lle-de-France (2.73%), Midi-
Pyrénées (2.26%), Baden-Wiuirttemberg (2.21%), Berlin (1.83%) and Bremen (1.83%),
followed by Rhéne-Alpes (1.81%) and Bavaria (1.65%) (cf. Table VI-2).

Looking at the national employment in high-tech sectors, Eurostat statistics reveal that the
share of national employment in high-technology manufacturing and knowledge-intensive
high-technology services39 was similar in both countries (4.3% in Germany, 3.9% in
France) in 2009. However, a closer look into the structure of high-technology employment
confirms the different specialisation patterns in both countries described above: while
Germany has higher shares in manufacturing sectors, specifically in high and medium
high-technology manufacturing (10.2% of total employment versus 5.0% in France),
France has higher shares of its total employment in knowledge-intensive services (43.5%
versus 39.5% in Germany) (cf. Table VI-3). When exclusively analysing high-technology
employment shares, i.e. referring to high-technology manufacturing and knowledge-
intensive high-technology services only, it transpires that fle-de-France is the leading re-
gion, followed by Bavaria, North Rhine-Westphalia, Baden-Wirttemberg, Hesse and Ber-
lin. Measured in terms of the share of total employment, the regional order slightly
changes with lle-de-France again in first position (7.7%), followed by Berlin (6.8%), Hesse
(5.8%), Bavaria (5.5%), Baden-Wirttemberg (5.2%) and Hamburg (5.1%) (German na-
tional figure: 4.3%). In France, Auvergne (4.1%) and Alsace (4.0%) also have shares of
high-tech employment above the national average (3.9%), while Rhéne-Alpes meets the
French national figure of 3.9%.40

39 Based on the NACE Classification (Nomenclature statistique des activités économiques dans
la Communauté européenne), Rev. 2, high-technology manufacturing sectors embrace for in-
stance the manufacture of computers, electronic and optical products, of air and spacecraft
machinery, while medium high-technology refers to the manufacture of chemicals and chemi-
cal products, of electrical equipment, of motor vehicles, etc. The definition of knowledge-
intensive services comprises a range of activities such as water and air transport, publishing,
motion picture, music publishing, video and television programme production, telecommunica-
tion, computer programming, consulting, research and development, advertising, etc. Within
this group, high-tech knowledge-intensive services comprise codes 59 to 63 (Motion picture,
video and television programme production, sound recording and music publishing activities,
Programming and broadcasting activities, Telecommunications, Computer programming, con-
sultancy and related activities, Information service activities) and code 72 (Scientific research
and development).

Cf. http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/High-tech_statistics and
http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/Annexes/htec_esms_an3.pdf.

40 Data source: Eurostat.



20 Introduction

Patent applications at the European Patent Office (EPO)

The last indicator included in our research and innovation analysis refers to patent appli-
cations, i.e. the filing of an invention for temporary protection. Since patent applications
indicate the result of research and invention processes, they are used as output measures
of research in innovation analyses. Research and innovation analyses also use patent
applications as indicators for potential future technological strengths and specialisation.41
Patents are valid in specific territories and are applied for at the respective national Patent
Office. In the following analysis, we consider the patent application at the European Pat-
ent Office (EPO) because of the importance of the European market for companies based
in France and in Germany. In addition to the total figures of patent applications, we in-
clude figures for high-technology patent applications, indicating innovation potentials in
future promising technology fields.

Investigating French and German patent applications at the EPO in 2007 shows
23,797.31 patent applications with German and a total of 8,500.23 applications with
French origin (cf. Table VI-4). France has thus 133.56 patent applications per million in-
habitants, Germany 289.10 applications. Both shares lie above the European (EU-27)
level of 115.3 applications. The difference between France and Germany decreases when
looking at high-tech patent applications at the EPO: Here, France had 1,943.05 applica-
tions in 2007 versus 3,231.45 applications in Germany. Relating these figures to one mil-
lion inhabitants, France is with 30.53 applications slightly below Germany (39.26). These
observations point to the high patent intensity of Germany's industry, however, not primar-
ily in high-technology sectors.42

On the regional level, Baden-Wirttemberg and Bavaria led the list of regional (absolute)
patent applications in 2007, followed by North Rhine-Westphalia, lle-de-France and Hesse
(cf. Table VI-4). When relating the number of patent applications on the regional level to
regional inhabitants, some further regions move up to the French-German leaders: Be-
sides Baden-Waurttemberg and Bavaria that again lead the ranking, Hesse, Rhineland-
Palatinate, Tle-de-France, Rhéne-Alpes, North Rhine-Westphalia and Berlin follow imme-
diately.

Concerning high-tech patent applications at the European Patent Office (absolute figures,
2007), Bavaria is the leading region, followed by fle-de-France, Baden-Wiirttemberg,
North Rhine-Westphalia and Rhéne-Alpes. Relating the high-tech patent applications to
the number of regional inhabitants, Bavaria (93.47 high-tech patent applications per mil-

41 Cf. Peter/Frietsch (2009: 32).

42 High-tech sectors in the Eurostat classification are aviation; computer and automated business
equipment; communication technology; laser; micro-organism and genetic engineering; semi-
conductors. Cf. Eurostat.
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lion inhabitants) turns out to be the most successful region. In addition, Bretagne, fle-de-
France, Baden-Wurttemberg and Berlin show high values between about 71 and 58 high-
tech patent applications per million inhabitants (cf. Table VI-4).

Summarising, this overview on patent applications at the European Patent Office shows
the French and German regions with highest application figures and intensities in 2007.
This analysis illustrates that the list of strong regions with respect to R&D expenditures is
largely similar to the strong French and German regions with respect to patent applica-
tions.

Industrial specialisation

A final look into regional structures in France and Germany concerns the industry struc-
ture in clusters and here specifically specialisation patterns. Along the lines of research
and innovation specificities in both countries, both on the national and the regional levels,
divergent specialisation patterns can be assumed, which would have direct consequences
for technology and innovation policies, as well as the interplay within innovation systems.
The following analysis of specialisation patterns in France and Germany relies on indus-
trial specialisation data provided by the European Cluster Observatory.43 The Observatory
offers information, analyses and data on clusters and cluster policies in Europe. The Clus-
ter Observatory data groups together related industries in a four-digit-level of industry
classification into industry clusters like automotive, production technologies and so forth.44
In doing so, it allows to compile employment data that goes beyond industrial classifica-
tions, but groups together related industries and enables us to investigate and compare
specialisation patterns in larger industrial fields. The following section uses data on cluster
specialisations in France and Germany as well as in French régions and German Bundes-
ldnder that are extracted from the Cluster Observatory, and calculates compound annual
growth rates of employment based on this data. Table I-2 shows these indicators for the

43  Cf. http://www.clusterobservatory.eu.

44 The cluster classification cuts across the division in manufacturing and services. For example,
information technology (IT) comprises not only programming activities, but also manufacturing
of computers and peripheral equipment. Industrial specialisation is based on location quotients
with employment in the whole EU-27 as reference:

Employment in industry X in region A

B Total employment in region A

~ Employment in industry X in the broader area
Total employment in the broader area

The location quotient of a region A compares the share of employment of an industry within
the region to its employment share in the broader area (for instance the whole country or - as
in our analysis - the European Union). A value higher than 1 indicates that region A is special-
ised with regard to that industry — the higher the value, the higher the degree of specialisation.



22 Introduction

national levels, differentiating between manufacturing and services related industry clus-
ters.

Table I-2: Specialisation patterns of France and Germany in comparison

Location quotient CAGR 1999-2009 Average firm size
(2009) (in %) (2009)
Germany France Germany France Germany France

Manufacturing related

Aerospace 1.29 2.49 2.98 2.85 379.10 359.00
Automotive 1.91 1.18 2.15 -0.04 182.30 92.00
Biotech 1.67 0.59 0.25 -12.08 61.60 14.60
Instruments 2.49 1.23 -3.30 -1.21 50.10 44.00
Medical devices 2.19 0.93 1.67 1.40 12.50 8.40
Metal 1.46 0.90 -0.50 -1.63 26.50 23.50
manufacturing

Pharmaceuticals 1.04 1.72 1.44 0.40 127.80 88.00
Plastics 1.68 1.01 3.42 -0.80 53.30 30.50
Power genera- 1.45 0.67 -6.84 -4.32 50.20 68.30
tion and trans-

mission

Production 2.58 0.54 1.72 -2.53 55.10 30.20
technology

Services related

Business 1.22 1.15 6.86 2.68 17.40 10.00
services
Entertainment 0.84 1.24 6.17 6.22 8.70 2.80
Financial 1.39 1.54 -0.23 1.81 34.10 13.50
services
IT 1.59 0.91 472 0.50 21.60 17.40

Data source: European Cluster Observatory.

For this compilation, the value 1.2 was chosen as a threshold to denote specialisation.
Table I-2 presents the results for those among the 41 industry clusters in which one of the
two countries is specialised (compared to the European Union as broader area). In addi-
tion, the respective compound annual growth rates (CAGR)45 between 1999 and 2009

45  The compound annual growth rate (CAGR) is widely used to measure growth of variables over
a given period of time. In our case, it is calculated with:

1

. Employment in 2009\2009-1999

CAGR(1999,2009) = ( : )
Employment in 1999



Introduction 23

and the average firm sizes are displayed.46 It becomes evident that France and Germany
reveal quite different specialisation patterns. Concerning industrial specialisations higher
than 1.2 (cf. Table I-2), there are only three fields in which both countries show specialisa-
tion in relation to the EU average: aerospace, instruments and financial services.47 In
aerospace and instruments, one of both countries has a high coefficient (about 2.5), while
the other country has a specialisation of between 1.2 and 1.3. In the third mentioned field
— financial services — the difference between both coefficients is less prominent: 1.39 for
Germany and 1.54 for France.

In France, aerospace has by far the highest specialisation index (2.49), followed by phar-
maceuticals (1.72), financial services (1.54), entertainment (1.24) and instruments (1.23).
On the other side of the Rhine River, production technology48 shows with 2.58 the highest
specialisation compared to the European Union. Further fields with specialisation figures
higher than 1.2 are instruments (2.49) and medical devices (2.19), followed by automotive
(1.91), plastics (1.68), biotech (1.67), information technologies (1.59), metal manufactur-
ing (1.46), power generation and transmission (1.45), financial services (1.39), aerospace
(1.29), and business services (1.22).

Concerning the high-tech industry of aerospace in which both countries show above-
average figures in relation to the EU-27 — though France is characterised by a higher spe-
cialisation figures — both France and Germany have withnessed employment growth rates
of almost three percent annually over the last ten years. The average firm size is very high
in both countries with more than 350 employees per firm. Further, both countries are spe-
cialised in automotive; here, Germany has a higher location coefficient. But, while in Ger-
many employment has grown on average by two percent per year, France has been con-
fronted by job loss, though on a modest level. German automotive firms are on average
twice as large as French firms. With regard to biotech only Germany is specialised.49 Bio-

46 Employee figures and average firm sizes were extracted from the European Cluster Observa-
tory website, cf. http://www.clusterobservatory.eu.

47  The aerospace industrial cluster is composed of employment in NACE 30.30 'Manufacture of
air and spacecraft and related machinery’, while instruments refers to NACE 26.51 'Manufac-
ture of instruments and appliances for measuring, testing and navigation'. The financial ser-
vice cluster comprises various activities ranging from banking, monetary intermediation, funds,
holding companies, insurances, brokerage, fund management, credit granting and furthers (cf.
http://www.clusterobservatory.eu/).

48 This cluster is composed of the manufacture of diverse machinery, tools and equipment:
steam generators, bearings, gears, driving elements, lifting and handling equipment, power-
driven hand tools, metal forming machinery, other machine tools and general-purpose ma-
chinery, machinery for metallurgy, plastics and rubber machinery, other special-purpose ma-
chinery and transport equipment (NACE 25.30, 28.15, 28.22, 28.24, 28.29, 28.41, 28.49,
28.91, 28.96, 28.99. 30.99).

49 However, the high value must not be overestimated. In industries with low total employment,
even small differences among regional figures lead to high differences of the location quotient.
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tech employment in Germany almost reached 27,000 employees in 2009, while biotech
employment in France declined to about 6,600 (from about 24,000 in 1999). In addition,
the difference in the average firm size is significant (62 vs. 15 employees). Instruments
used for example for measuring and other applications are rather the domain of the Ger-
man economy. However, the average annual employment decline between 1999 and
2009 in Germany was higher than in France, though starting on a higher level (about
134,700 employees in Germany and about 45,700 employees in France in 2009). Medical
devices, metal manufacturing, plastics, power generation and production technology are
other industry clusters in which Germany is specialised while France is not. Except for
medical devices France even observed job decline in these fields. Average firm sizes do
not vary dramatically, though German firms tend to be bigger on average. Pharmaceuti-
cals, on the other hand, are a segment in which France is specialised while the German
coefficient employment is only slightly above the European average.

Compared to the European average, both countries are specialised in service related
clusters. In Germany, the manufacturing strength seems to have impacted positively on
business services, which show high growth rates over the last 10 years. In absolute terms
the entertainment industry is comparable in both countries with approximately 140,000
employees.50 But while France shows a location specialisation index of 1.24, Germany is
not specialised — even though growth rates were equally high. The higher importance of
services in France is also conceivable with regard to financial services, in which both
countries are specialised, but France at a higher level. Information technology, finally, is
another domain in which Germany shows a high level of specialisation and also employ-
ment has grown at a high rate by 4.7% per year on average.

Table VI-5 shows specialisation of regional industries higher than 1.2 on the level of the
22 French metropolitan regions and the 16 German federal states. Every region has a
specific industrial specialisation pattern. Some regions have specialisations in diverse
fields, others are highly specialised in a few industrial fields. In this respect, Table VI-5
gives a picture on the location and distribution of industry clusters in both countries. Aero-
space for instance is of high importance in a range of regions in both countries such as in
the southern French regions of Midi-Pyrénées and Aquitaine, in Hamburg in northern
Germany, as well as in the Paris region, Picardie, Haute Normandie, Centre, Pays de la
Loire in France or in Bavaria, Brandenburg, etc. In addition to studying the location of in-
dustries within both countries, Table VI-5 allows to analyse industrial patterns of the 38

50 According to the Cluster Observatory definition, the entertainment sector is made up of the
manufacture of musical instruments, motion pictures, video, television programme production,
post-production and distribution activities, support activities to performing arts, operation of
arts and sports facilities, activities of sport clubs and other sports activities, and other amuse-
ment and recreation activities (NACE 32.20, 59.11, 59.12, 59.13, 59.20, 90.02, 90.04, 93.11,
93.12, 93.19, 93.29). Cf. http://www.clusterobservatory.eu.
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regions. Considering for instance the metropolitan capital regions of Paris and Berlin, they
obviously have different specialisation patterns, but both regions have strengths in service
industries (financial services, information technologies, media and publishing, entertain-
ment, business services, as well as education and knowledge creation (research)). Both
capital regions have a further specialisation higher than 1.2 in instruments, while the re-
maining industrial specialisations are individual for each region: Besides the above-
mentioned focus on aerospace, lle-de-France has also above-average employment fig-
ures in pharmaceuticals, telecom, transportation and logistics, and distribution. Berlin, on
the other hand, has high scores in medical services, biotech, power generation and
transmission, and tourism/hospitality.

Summarising, looking at the structure and territorial organisation of research, innovation
and industrial specialisation, all French and German regions show specific patterns and
orientations. However, in general, research activities — measured in terms of R&D expen-
ditures — seem to be more dispersed in Germany than in France. Research expenditures
in France are largely realised in the capital region (39.6% of GERD in 2009), followed (but
at a relatively great distance) by Rhéne-Alpes (11.8%) and Midi-Pyrénées (7.7%). In
Germany, gross expenditures on research and development are mainly observable in
Baden-Wirttemberg (24.4%), Bavaria (19.4%), North Rhine-Westphalia (15.9%) and
Hesse (9.7%). Thus, although the comparison of French régions and German Bunde-
sldnder corresponds to different NUTS levels, hence "favouring" the larger German re-
gions, the analyses showed a general trend of a higher concentration of French research
and innovation activities on the capital region than is the case in Germany. Finally, the
regional analysis showed that all regions have specific specialisation patterns: some are
highly specialised in a few fields, others have lower specialisation indices in a broader
range of (cluster) industries.

Summary and synthesis

Following the aim of setting the frame for this book in giving an overview of recent devel-
opments and traditions of research and innovation characteristics and policies, this contri-
bution showed that France and Germany until recently have followed different rationales
in their research and innovation policy traditions. Though policy measures and instru-
ments have converged during the last few years — with cluster or competence centre poli-
cies, excellence initiatives or a focus on application-oriented research on both sides of the
Rhine River to name just a few developments — the precise design of policies is rooted in
individual research and innovation policy traditions. Different characteristics are also visi-
ble when regarding the organisation and realisation of research and innovation activities in
both countries, as well as industrial specialisation patterns.

After a long evolution, France has developed a complex research system with a rich uni-
versity and non-university research landscape. The latter comprises research organisa-
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tions like le Centre National de la Recherche Scientifique CNRS, the Commissariat a
I'Energie Atomique et aux Energies Alternatives CEA, the Institut National de la Santé et
de la Recherche Médicale INSERM, the Institut National de la Recherche Agronomique
INRA, the Institut National de Recherche en Informatique et en Automatique INRIA, etc.
To a certain extent, these non-university research organisations also — besides their re-
search mission — distribute funds to universities. This mission is additionally fulfilled by the
ANR, the National Research Foundation, established in 2005.

In addition to direct R&D funding, indirect instruments, particularly the tax credit Crédit
Impdt Recherche, are highly important. According to their purpose and mission, those tax
reductions are to a large extent granted to enterprises, but a certain (small) share is also
granted to public research performing organisations, through their partnership with indus-
trial companies. The French research system has one further comparatively new element:
evaluation. The main actor in this respect is the AERES (Agence d'Evaluation de la Re-
cherche et de I'Enseignement Supérieur), a new actor on the national level; but the CNRS
also has the mission to evaluate university laboratories. This indicates the high (and in-
creasing) complexity of the system with a high variety of actors and agencies, leading to
problems of visibility and coordination.

The German research system is equally as rich and diversified as that in France, but or-
ganised differently. Following the federal organisation, the federal government and the
federal state governments have competencies in research, technology and innovation
policies. The non-university research organisations follow specific research missions in
fundamental and applied research. This is reflected in their funding structures made up of
public institutional funding and research contracts. Main actors are the four large research
organisations of the Max-Planck-Gesellschaft, the Fraunhofer-Gesellschaft, the Helm-
holtz-Gemeinschaft and the Leibniz-Gemeinschaft. Besides these four research organisa-
tions, the German research landscape comprises various further research performers and
scientific organisations, as well as private research institutes.

Both countries introduced reforms in the mid-2000s in order to strengthen their science
and research systems to maintain and extent competitiveness of research and industry.
These broad goals are translated into various sub-goals such as excellence, international
attractiveness, efficiency, and strategic cooperation. In France, the Pacte pour la Recher-
che constituted an important milestone towards the reformation of the national research
and innovation system. Various measures were introduced in this line: Government strat-
egy building support (through the High Council for Science and Technology), systematic
evaluation of research (through the Evaluation Agency for Research and higher Education
AERES), and the introduction of research project funding along competitive application
procedures (through the National Research Foundation ANR). Further, various instru-
ments and measures for the support of cooperation and networking — generally in a terri-
torial perspective — as well as supporting measures for young researchers, research ca-
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reers and professional perspectives were introduced. Finally, the conception of research
with a market and industry-related mission, the Carnot Institutes, date from this period.

Research priorities, the vision of research and innovation as important levers to tackle
societal challenges and to support competitiveness, as well as the establishment of dia-
logue processes between science and society are basic points put forward in the French
National Research and Innovation Strategy from 2009. In order to resolve current societal
challenges, the Future Investment Initiative, among other measures, addresses excel-
lence in science and research through various measures and massive public funding. The
new orientations of research policy in France, specifically with the introduction of more
competitive funding instruments and a strong focus on excellence, were considered as a
necessary adaptation to the present context of world competition and to the international
standards in science and technology policy. Nevertheless, there are presently many criti-
cisms, particularly at the level of the laboratories. The share of permanent (revolving)
funding has dramatically shrunk and the new governance of science is considered as too
short-term. Too much time is also devoted to the management of calls applications, per-
manent evaluation procedures and all sorts of "transaction costs". Furthermore, in a gen-
eral context of decreasing public budgets the laboratories which do not belong to the ex-
cellence perimeter are in fact becoming poorer. Even the scientists in "excellent" teams
tend to consider that the new "evaluation-based" governance of research could lead to
less creative science.

In Germany, the Hightech-Strategie of 2005 and its extension in 2010 equally constitute a
milestone in German research and innovation policy. Rather than introducing new actors
as such, it focused on new forms of cooperation, not only in science and industry, but also
in policies. It can thus be considered as a cross-departmental national framework for re-
search and innovation policy oriented at joining forces to achieve the goal of international
competitiveness in science, research and innovation. Responding to the Lisbon Obijective
to increase research and development expenditures up to 3% of the national gross do-
mestic product, the federal government increased its public R&D investment for the 2006-
2010 period. Further important points on the agenda were network and cooperation, SME
and start-up support, as well as technology transfer. The new Hightech-Strategie 2020
addresses global challenges (e.g. in the areas of climate, demography, energy, health or
nutrition), formulating the ambitious vision to strongly contribute to resolving these major
problems of our present world. It is strongly oriented at lead markets, at a close interlink-
age of national and European research and innovation policies, the improvement of
framework conditions for innovation, and at engaging in a dialogue with society. Consider-
ing a dynamic and efficient science system as an important prerequisite for strengthening
innovation, the federal government and the federal states jointly launched programmes
like the Higher Education Pact, the Excellence Initiative, and the Joint Initiative for Re-
search and Innovation.
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Thus, both countries conceived new research and innovation strategies in the mid-2000s
that introduced a period of major changes. Concerning the main goals and policy orienta-
tions, despite different traditions and historical developments, the policy shows converging
orientations. This is based on the general vision that science and research has a strong
part to play in innovation that, in turn, contributes to competitiveness and welfare. Addi-
tionally, increasing expenditures in R&D contribute to the goal of 3% set in Lisbon. Con-
cerning funding of research activities, third party funding plays an increasing role in both
countries. The basic difference between France and Germany consists in the funding of
research activities: while the tax credit has an important role in France — in addition to
basic funding of university and non-university research organisations and research grants
awarded in competitive procedures — research funding of the German federal government
is granted as institutional funding of research organisations, project funding and in the
framework of departmental research.

To conclude, this contribution shows that both countries have witnessed new policy orien-
tations during the last few years, both countries have specific research and innovation
characteristics, traditions and policies. These differences are challenging factors for coop-
eration in research, but at the same time a great opportunity for collaboration. The follow-
ing chapters give deeper insight into these challenges and opportunities and show how
they are mastered, based on selected examples of research cooperation.
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Introduction

Due to the increasing economic and political cooperation between France and Germany in
the last thirty years and the geographical proximity of the two countries, the scope of
French-German interactions in a professional context has been the focus of many qualita-
tive and quantitative studies, as well as the topic of many books and essays by consult-
ants (see the synthesis in Barmeyer 2005; Barmeyer/Davoine 2005). French-German in-
tercultural management represents a daily challenge for thousands of companies in Ger-
many and France, and also for hundreds of R&D and cooperative projects in which
French and German research partners collaborate (Heidenreich et al. 2012).

Unlike intercultural contact between members of distant and 'exotic' cultures where the
actors are conscious of their differences, the risk in French-German cooperation lies in
underestimating their cultural differences (Barmeyer 2004). In cross-border or interna-
tional cooperations between "neighbours", such as France and Germany, the differences
in each partner's mentality and work methods are often ignored. Yet the French and Ger-
mans have been socialised within different value systems, different sense-making frames
(Geertz 1973; d'lribarne 2009; Primecz et al. 2011) with different social norms or differ-
ently programmed reactions (Hofstede 1991) in specific situations or problems. In an in-
tercultural relationship, these different systems of interpretation and actions can lead to
"critical incidents" due to misinterpretations by either of the protagonists (Barmeyer 2012;
Gudykunst et al. 1988).

In this article we draw on existing study reports and books, as well as our experience as
researchers and consultants, specifically our experience with R&D projects, to synthesise
the main cultural differences that cause critical incidents in French-German managerial
interactions. We decided to demonstrate these differences using several cases from
French-German cooperative projects. These cases allow us to present examples of
French-German differences in the perception of the managerial role, in the perception and
management of time, and in communication styles. We will specifically apply these differ-
ences to the area of R&D.

Differences in the perception of the managerial role

One of the first statistical studies on the difficulties in French-German business interac-
tions (JPB 1990) reported that differences in managerial role perceptions provoke a large
number of critical incidents. Managerial or supervisory roles are indeed neither similarly
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defined nor performed in the two countries. In fact, the notions of cadre and Fiihrungskraft
cover different semantic fields and correspond to different organisational and social reali-
ties (Davoine 2002; Joly 1996). The French notion of cadre is associated with a more hi-
erarchical conception of the managerial function, in the organisation as well as in society
(Boltanski 1982; Barsoux/Lawrence 1990).

Hofstede (1991) describes the French organisation as a "human pyramid", marked by a
strongly hierarchical and very personalised style of management, indeed sometimes even
paternalistic as can be the management style of a "patron” (Kolboom 1988). In a French
company, the hierarchical ranking (d'lribarne 2003) will greatly affect the relationship be-
tween an employee and his supervisor (often called "n+1"1 in good business French). This
relationship will often be more hierarchical but also more emotional than in a German
business. The hierarchy in a French organisation often reflects the marked and significant
hierarchies between French schools and universities: being (or not) a graduate of one of
the Grandes Ecoles (top universities) will influence the entire career of a French manager,
as well as the career of French researchers.

Hofstede uses the metaphor of a "well-oiled machine" to describe the German organisa-
tion, a relatively flat organisation, where areas of responsibilities and skills are more
clearly defined than in the "human pyramid". Between the German Mitarbeiter (those who
work "with" and not "for" their superiors) and their hierarchical superior, seen as a "primus
inter pares”, the distance is shorter than in France. In German organisations, it is the ex-
pertise (the Fachwissen) rather than the charisma, the natural authority or the school hier-
archy that justify positions in the legitimate hierarchy. In German companies, the voca-
tional training system shapes the organisation with clear areas of responsibilities and skills
for every job within the organisation (the German terms Sachbearbeiter and Referent are
difficult to translate into French and correspond to expert positions with the authority to
make decisions within their skills area). Furthermore, the German framework of employee
representation (Mitbestimmung) promotes a culture of dialogue and consensus (Lawrence
1980; Maurice 1993; Pateau 1998).

1 In France, the significance of vertical relations can be seen in the labels n+1, n+2 or n-1, used
to describe the position of each actor in the hierarchy. The n signifies the relevant participant
and the + or - refers to the level of a superior above or under her or him.
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Table I-3: Extracts from interviews with French and German managers in a French-
German organisation about their perception of the managerial role

French managers

"l am the patron..."
"Strict but fair."

"To motivate people you have to be in contact
with them (...) showing that you are there and
that you care about their problems."

"l don't need to be loved, but | don't like being
hated either."

"You need a certain dynamism, a certain cha-
risma and a certain enthusiasm to make oth-

German managers ‘

"...as primus inter pares, | did their job myself
previously."

"...so I'm not an inaccessible manager who
only gives orders, but rather a partner."

"l just want the business to run properly (...) but
| would not like to play a big role."

"The particular French leadership comes from
the "patron" role, from the president of the
company, who feels personally responsible for
all of his employees' concerns. (...) In Germany

it is really delegation, not only a delegation of
tasks, but also a delegation of power and deci-
sion."

ers enthusiastic."

"I make a lot of decisions by myself and quite
quickly. Afterwards | delegate a lot."

However, the experienced French observer may be astonished to find a relatively formal
hierarchical culture within German universities, especially the chair (Lehrstuhl) system for
academic staff where the categories of titles are associated with hierarchical categories
and expertise levels: the "Prof. Dr." is clearly the "head", with one or several deputies with
a "Dr." title on their side who normally are less experienced, surrounded by young post-
graduate assistants who are writing doctoral theses, as well as by undergraduate assis-
tants.

Case 1: Invisible implication

A professor from a French university developed a cooperation project with German colleagues
from two different universities. During the first year, he complained about spending more time
with the German assistants than with colleagues of the same rank. In one of the cases, a Ger-
man professor had delegated the entire project to one of the assistants and did not show up for
any meetings with his French colleague. At the end of the project, when the paper was sent to a
scientific review, the French professor refused to put the name of the German professor on the
paper, a decision that put the German assistant in an awkward position, because the German
professor had carried out follow-up and supervision work as a back office task, which had not
been perceived by the French professor.

Even if this is an extreme case, it shows the differences in organisation and in the under-
standing of hierarchies. The asymmetry of resources and the differences in perception of
the role by the German and French professors ended up causing an incident. For the
German professor, delegating the project to a competent and responsible assistant is the
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normal procedure to follow when cooperating with other German partners. The role of the
head in the German organisation is to define the structures, guarantee the resources, su-
pervise it as a whole and remain available in case of specific problems requiring a higher
level of expertise. Delegation on the German side is more often a delegation of responsi-
bility and decisions, whereas in France delegation is mainly delegating tasks. Further-
more, a German manager told us in one of our studies: "My job as a manager is to ensure
that the service works. | want to remain in the background, not put myself to the fore". On
the other hand, as he did not have an assistant to entrust with the project, the French pro-
fessor felt that he had been treated in a manner unworthy of his rank. This kind of situa-
tion is often found in an international business context when French purchasing managers
ignore the German Sachbearbeiter and want to "talk to their boss", whereas it is actually
the Sachbearbeiter who is in charge of negotiations. In this case, the problem is also
linked to a different management of resources and to the more or less implicit contract
which links the person who holds the chair (the professor) to his assistants. The professor
can consider the work hours of his assistants as being his department's resources, re-
sources that are the result of his own tough negotiations with the university's management
or with a third party funding body, and that he can allocate, as a department head, to par-
ticular projects.

Differences in the perception and management of time

The differences in time management represent a second major problem for protagonists
in French-German intercultural management (JPB 1990). Hall and Reed-Hall (1984) were
the first to highlight several types of problems in French-German intercultural interaction,
which relate to differences in time perception. For example, the French people they inter-
viewed underline the attention to detail, and criticise the Germans' rigidity and lack of
flexibility. The Germans complain about the French lack of punctuality, the constant inter-
play between private and professional discussions, and the non-structured nature of their
working day. Hall and Reed-Hall (1984) associate two types of cultural systems with these
differences or two cultural types of time perception, which they call "monochronic" (M) and
"polychronic" (P). In the M system, all actions — and all interactions — are defined in rela-
tion to linear time, clock time, used as a marker for scheduling and evaluating activities.
This system is called monochronic, because linear time seems to be the only time con-
cept, and because the individual will only be able to perform one activity at a time. On the
other hand, system P, which for Hall is characteristic of traditional societies and, to a cer-
tain extent, of countries with Arabic or Latin cultures, does not understand this hegemony
of clock time; activities develop according to other rhythms, such as biological time, sub-
jective and inter-subjective time, making time more heterogeneous and qualitative. For
Hall, the French and Germans behave as if they had different perceptions of time, which is
to say, the Germans' actions were based more on linear time and the French actions
based more on a looser timeframe.
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This M/P model was a great success in seminars and books on French-German coopera-
tion. In most studies conducted with an interactive approach we find many examples of
the German "monochronism" and the French "polychronism”, even if many criticisms can
be made to counter this slightly simplistic, bipolar model (Barmeyer/Davoine 2002;
Davoine 2002). Theoretically, the two cultural types of behaviour that Hall defines corre-
spond to a contrast — classic in anthropology — between behaviour in traditional societies
and behaviour in industrial societies. The concept of linear time, which is linked to the
concept of progress and history, effectively seems to be the mark of all industrial societies
and contrasts with the cyclic and heterogeneous representation of time in traditional socie-
ties. Therefore, you could wonder whether it is correct to apply such a model to compare
the cultures of two industrial societies, especially when the one associated with the "tradi-
tional society" is the homeland of the management planning theorist Henri Fayol and of
the positivism of Auguste Comte. Another limitation of this model, from a methodological
point of view, is that the critical incidents gathered by Hall and other researchers studying
intercultural interactions are filtered through the actors' perceptions, which could be influ-
enced by clichés and national stereotypes. The more widespread the stereotypes of the
polychronic Frenchman and the monochronic German become, the greater too the risk
that the actors will try to find these clichés in their intercultural experiences. As such, it is
important to remember that comparative studies on the perception of time (Usunier 1991)
and punctuality (Bournois 1996) confirm little of Hall's model. French and German manag-
ers seem to share the same concept of time management (Davoine 2002). However, criti-
cal incidents relating to punctuality are still common in French-German relationships, and
case 2 is quite typical of the problems which German parent companies face with their
French subsidiaries.

Case 2: Respect for deadlines — Virtual organisation

At the end of a European research and development project, the German coordinator was be-
coming impatient. Three months ago he had asked different partners to deliver their reports by
Monday 1% June, which would leave him two weeks, until the 15", to write the introduction, re-
design the presentation and bind the report before sending it to Brussels. But by 3" June the
report from the French partner was still missing. After chasing it up several times by e-mail and
telephone, leaving messages and receiving no reply, the German coordinator finally reached the
French partner. The French partner was light-hearted and understanding, and explained he had
many projects to finish at the same time, but he promised to finish it and to send his report for
Monday 8" June. By Tuesday 9™ June, the report was still not there. The coordinator tried to call
the French partner but the latter did not even answer the telephone. On Friday 12" the German
was just about to give up hope when he received an e-mail at 11:45 with the report and excuses
from his French colleague.

When we subsequently spoke with the players in this case, we noted three types of cul-
tural differences that could cause a critical incident.
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m The first is that deadlines are less "constraining", delays are less "serious" in France
than in Germany where punctuality is considered one of the classical Prussian virtues
(preussische Sekundér-Tugend). The word "échéance” is looser than "Termin" or
"deadline". Since the Frenchman was aware of the deadlines in Brussels, he knew per-
fectly well that delivering late was tolerable and he thought that there was a margin for
manoeuvre, a space for individual freedom and interpretation (the German would still
have two days to finish the report ...). To a certain extent, the situation is similar to the
classic example of the French pedestrian in front of a red light who, instead of waiting
until the light turns green (in strict compliance with the law or the established rules),
subjectively evaluates the danger and makes a decision based on the specific situa-
tion. A German or any individual from a more "universalist" and less "particularist" cul-
ture (Hamden-Turner/Trompenaars 1993), would react in a manner more compliant
with what the law or the established rules demand, regardless of the particularities of
the situation.

m The second is that communicating the delay was seen differently. The French have a
more implicit communication about difficulties than the Germans. Even though the
Frenchman knew that the delay would probably extend beyond the first week, he still
gave a date that he already knows he cannot keep, but he assumes that it will be eas-
ier for his interlocutor to "accept". He will then prefer to avoid any communication than
explain his difficulties. The German, coming from a culture with more explicit communi-
cation (Hall/Reed-Hall 1984), is confused when faced with this silence.

m Finally, the third problem in this case, which does not appear in the case text, comes
from the numerous and constant interruptions that the Frenchman had to face in
scheduling his daily work. In fact, every day, although he scheduled the report as a pri-
ority activity for the day, several "urgent" tasks — allocated by his superior or his col-
leagues — disrupted his planned schedule and delayed the writing of his report - the ur-
gency of the German report was less visible and geographically further away than the
priorities of the people in the office next to him. If these schedule intrusions are ob-
served in a German work context, especially in project organisation, German managers
are less sensitive, less available and less reactive to their colleague's emergencies
than the French managers are. Davoine (2002) clearly showed significant differences
between French and German managers in their perception of colleague's emergencies;
the "French" way of being more reactive to other people leads to a looser time man-
agement.

Differences in styles of communication

Hall and Reed-Hall (1984) associate two distinct styles of communication with the M and
P models. The communication style in German culture is more formal, more explicit and
more factual, while the French communication style is more informal, more implicit and
more personal. In studies of French-German professional interactions (von Hel-
molt/Muller-dacquier 1991; Pateau 1998), the French people who have the opportunity to
work in Germany are often surprised by the lack of private discussions at the workplace,
as if there were a clear separation between work time and leisure time (a separation
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marked by the boundary around Feierabend and Mahlzeit, notions which are difficult to
translate into French), as well as a stricter separation between professional behaviour and
private social behaviour. The French are also surprised by the use of the formal form of
"you" and of "Herr Miller" or "Frau Schmidt" among people who have shared the same
office for twenty years. In France, this formal form of "you" ("vous" in French, "Sie" in
German) is mostly used to show hierarchical distance.

Case 3: Communication at the beginning of cooperation

At the beginning of a French-German cooperation project, at an opening conference the German
and French researchers have to present the theoretical basis and propose a methodological ap-
proach for their upcoming project. The Germans begin with a very well-prepared and very detailed
presentation with several dozen PowerPoint slides and many concrete proposals. The French do
not react much and do not engage in any real discussion of the German proposals. When it is
their turn to make a presentation, they just bring a few slides and improvise an outline on a flip-
chart to explain their model. At the end of their presentation, the German colleague gets up and,
very seriously, comes and corrects one of the components of the model on the flipchart, explain-
ing to the French that there was an error. In the following discussions the atmosphere is rather
cold and the French seem to be offended, particularly after lunch where the German colleague
ignored the proposal of using first names and explicitly refused to order wine, making the work-
load of the afternoon a priority.

In this case, we find the German preference, more common than in France, for using the
family names and the formal form of "you" in a professional context, as well as several
other classical critical incidents of French-German meetings. The more formal communi-
cation style in M cultures also results in a more explicit structure of the meeting: more fre-
quent and more systematic use of business agendas, the minutes reflect more accurately
what has been said, and the participants' time for talking is more structured. For Hall, the
communication of German managers can also be more explicit (with less reference to
supposedly known context information) than the communication of French managers.
When presenting an argument they make sure to convey and recall the information or the
facts to which they are referring (Griindlichkeit), the Germans will sometimes make the
French impatient, who consider it useless to recall information which is already known or
to describe details considered of little importance. The Germans themselves complain that
the French formulate their arguments too quickly, only referring implicitly to supposedly
known information. In a study by BILD (Girod de I'Ain 1990), the French engineers even
use the term "German meeting" to describe a structured meeting with an agenda, meet-
ings in which the participants are well prepared and where a decision is reached after ex-
changing structured information. Breuer and de Bartha (1993) present this type of meeting
as a contrast with what they call "a French meeting", a less structured meeting in which
the participants exchange opinions and develop personal relationships which in their cul-
tural system are seen as essential for good professional cooperation.
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The French researcher, who is used to an indirect style, could interpret the German re-
searcher's neutral criticism as destructive criticism, and even as a personal attack. This
interpretation could lead him to act differently. On the other hand, the German researcher
puts his message forward in a direct and sachlich manner (objective, factual, restrained
and neutral) as he is used to do in his own cultural environment. This neutral communica-
tion dedicated to the facts has always intrigued French observers. For example, one of
them tried to analyse it at the beginning of the 20" century:

"For the Germans Sachlichkeit is a state of mind which consists of always looking from the
point of view of the 'object' (Sache), never to judge it based on the principles in front of it;
a sort of practical tact, the respect for reality and its indications, the technician's mental
attitude, that of the carpenter for example who, before anything else, examines the grain
of the wood to find out which direction is best to use it in [...]. That is Sachlichkeit, that is a
truly direct view, of people who aren't confused and who do not allow themselves to be
distracted from the decision to be made by any strange idea." (Riviére 1928: 65-66).

Sachlichkeit, this factuality which goes straight to the point (direkt zur Sache), is the basis
of the German style of communication and allows them to focus on the main object of their
work, by paying less attention to the people involved (Barmeyer 2000). The recipient, in
this case the French researcher, felt that this way of communicating was impolite and
even an insult. In fact the French style of communication is more indirect and more peo-
ple-oriented (Miller 1991). The French researcher would have preferred to spend time on
developing a personal relationship.

Conclusion

These cases, which have been used for pedagogical purposes on intercultural awareness,
certainly smack a little of caricatures or ideal-typing. Yet they are nonetheless practical
accounts of interculturality in daily French-German cooperation. The differences pre-
sented here do not pretend to comprehensively include all the critical incidents observed
in this field of intercultural research, which is still developing (Barmeyer 2005). Finally, it is
always possible that personal encounters in France and Germany are very different from
typical cases and stereotyped characters propagated by books on intercultural manage-
ment. First and foremost, this article is an invitation to people involved in French-German
cooperation to reflect upon the incidents and surprises that they have surely encountered,
and to consider what these incidents reveal about national differences, about what they
consider to be normal, good or professional standards in a given situation.
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Fate of technology transfer in France: The case of the
University of Strasbourg

Jean-Marc Jeltsch, Vice-President Intellectual Property, Contracts & Partnerships,
University of Strasbourg, France

Combining Condorcet and Humboldt: A very short history of the University
of Strasbourg

Kahn and Olivier-Utard (2010)1 point out that if today a form of world-wide standardisation
of what a university could or should be can be observed, this was not always the case.
This is particularly true with respect to relationships between the academic world and the
business world (broadly speaking, the so-called university-company interactions) and es-
pecially true with regard to the role of universities in France and Germany in the 19" cen-
tury. Schematically, the ideas of Condorcet prevailed in France (which oppose teaching
and research activities from an institutional point of view). This model predominated in
numerous European countries, including Great Britain. The German vision, based on
Humboldt's willingness to link research and teaching, led to a reform of German universi-
ties in the middle of the century and in turn inspired several North American universities a
few decades later. Increasingly, the two types of institutions co-existed in every national
system. Nevertheless, one institution can be seen as an early historical result of the two
models: the University of Strasbourg.

After 1871, the University of Strasbourg clearly benefited from massive support in order to
become a Humboldtian centre of excellence, associating academic research and teach-
ing, as well as applied research. After 1919, the University of Strasbourg continued to be
very active in terms of cooperations with firms and, according to Kahn and Olivier-Utard
(2010), this may explain from a historical perspective the hybridisation with CNRS insti-
tutes in the second half of the 20™ century which appears to have occurred much earlier
than in most French universities. In the same vein, the creation as early as 1987 of a de-
partment of technology transfer which played a pioneering role in the field of university
technology transfer in France can be seen as part of the heritage of the University of
Strasbourg in combining German and French values, visions and habits of academia.

The issue of technology transfer from a French academic perspective

It is generally agreed that US universities started developing technology transfer (TT) as a
consequence of the Bayh-Dole act.2 In France, support to improve TT based on public

1 Cf. Kahn, R.; Olivier-Utard, F. (2010): Une approche culturelle de I'économie alsacienne. In:
Muller, E.; Héraud, J.-A.; Gosselin, F. (Eds.): Regards croisés sur la culture d'innovation et la
créativité en Alsace. Presses Universitaires de Strasbourg: Strasbourg, 15-40.

2 PL 96-517, Patent and Trademark Act Amendments, USA, December 12, 1980.
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research was mandated by law (first in 1982 and reinforced in 1984), making this activity a
new mission particularly for universities, together with education and research. A first
evaluation of technology and innovation in France was conducted by Henri Guillaume in
1997 (the report appeared in March 1998).3 His conclusions and recommendations
greatly influenced the law on innovation and research issued in 1999.4 Seven years later,
in May 2006, Senator Philippe Adnot noted in his report on the evaluation of the "valorisa-
tion" of the research5 that the results became reality only after 1999.

Many hurdles were identified on the road towards a better enforcement of succeeding
laws. For example, the ability of the researchers to move freely from their academic labs
to industrial ones and vice versa is still in its infancy. Involvement in start-ups remains at a
very low level and the requested dialogue between universities and companies is often
missing, due to the lack of a common language. Another difficulty cited originates in the
evaluation of the scientific "production” of any researcher, which is mostly based on peer-
reviewed articles, preferably published in top journals. Consideration of patent applica-
tions happens to bring the inventor(s) into disrepute (better prospects are slowly growing).

Setting up technology transfer offices (TTO) within an academic environment has still not
been completed in France. In a rapidly changing world, how can the development of re-
search-driven business be forecast? Many different systems have been tested and pro-
moted in most industrial countries. None of them fulfils all criteria (scientific excellence,
high revenues for academia and industry, fast growing market, financial return for the in-
ventors, etc.).

One possible strategy relied on the idea that, in international competition, knowledge man-
agement should provide the means to achieve economic leadership. Within this strategy,
the Exzellenzinitiative for universities in Germany was started in 2005/2006, which was re-
flected thereafter in France with two consecutive sets of incentives. The first one named "loi
relative aux libertés et responsabilités des universités" or "loi L.R.U." or "loi Pécresse"6
aimed to give all French universities autonomous status. The second measure resulted from
the series of international rankings, which called for an answer from the government which
in turn decided to set up a national challenge called "Investissements d'Avenir" (Investments
for the Future). It contains the Initiative d'Excellence (very similar to the German Exzel-
lenzinitiative) and, as far as the points here are concerned, one of its components, the

3 Cf. http://www.ladocumentationfrancaise.fr/rapports-publics/984001353/index.shtml.
4 Loin°® 99-587 du 12 juillet 1999 sur l'innovation et la recherche.

5  Session ordinaire de 2005-2006, SENAT N° 341, Annexe au procés-verbal de la séance du
10 mai 2006, Rapport d'information fait au nom de la commission des Finances, du contrble
budgétaire et des comptes économiques de la Nation (1) sur la valorisation de la recherche
dans les universités, par M. Philippe ADNOT, Sénateur.

6 Loino 2007-1199 du 10 aodt 2007.
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"SATT".7 SATT stands for "Société d'Accélération du Transfert de Technologie", a private
company to promote the transfer of technology belonging to public institutions among them
universities and other main French research actors (CNRS, INSERM, ...).

With respect to the University of Strasbourg8 and its location in the Upper Rhine valley,9 a
few possible improvements might be suggested. The University of Strasbourg and its
partners succeeded in 2011 in both the "Initiative d'excellence" and "SATT".10 At a time
where networking appears stronger than ever, already existing organisations like
EUCOR1*1 were able to benefit from a programmed rebirth. Moreover, the Karlsruhe Insti-
tute of Technology,12 the Universities of Freiburg,13 Basel,14 Mulhouse (Haute Alsace)15
and Strasbourg form a rather uncommon, scientifically high quality trinational community.
Over 100,000 students, 11,000 researchers and teaching staff and 8,000 Ph.D. students
contribute daily to this international forum. Although the distances between the various
towns are fully compatible with a one-day journey there and back, improvements are re-
quired, especially in the connections between Strasbourg and Freiburg or Karlsruhe. This
could drastically improve student, researcher and teaching staff mobility as well as part-
nerships.

Many possibilities for cooperation exist either within this European region or in a wider
territory. Some are based on institutional relationships (European University Association
EUA,16 League of European Research Universities LERU17), others on more educational
(Deutsch-Franzésische Hochschule DFH/Université Franco-Allemande UFA18), research
(Neurex19), or economic and social aspects (Eurodistrict,20 it2rhine,21 Interreg,22 Bioval-
ley23).

7 Cf. also chapter I.1.

8  Cf. http://www.unistra.fr/index.php?id=unistra_en.
9  Cf. http://www.upperrhine.com/.

10 Cf. http://investissement-avenir.gouvernement.fr/.
11 Cf. http://www.eucor-uni.org/en/eucor.

12 Cf. http://www kit.edu/kit/english/index.php.

13 Cf. http://www.uni-freiburg.de/.

14 Cf. http://www.unibas.ch/.

15 Cf. http://www.uha.fr/.

16 Cf. http://www.eua.be/Home.aspx.

17 Cf. http://www.leru.org/index.php/public/home/.
18 Cf. http://www.dfh-ufa.org/. Cf. also the contribution of lancu in chapter I11.1.
19 Cf. http://www.neurex.org/.

20  Cf. http://www.eurodistrict.eu/fr/Accueil-2.html.
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When considering the possible strengthening of French-German cooperation, a few initia-
tives can be highlighted. First of all, the European Commission24 launches calls in various
fields with different levels of targets, constraints and financial support. Then there are
several bilateral agreements like the one set up in 2008 between the Carnot Institutes
(France) and the Fraunhofer Institutes (Germany) which focus on three issues: (i) enhanc-
ing scientific leadership in national and international R&D, (ii) preparing the transfer of
technology and knowledge to industry and (iii) creating long-term strategic French-
German alliances between excellent research organisations.25

For SMEs, finding relevant research groups and/or competences to answer an interna-
tional call acts as a deterrent, as the process is like a hurdle race. Hopefully, help is avail-
able and can be mobilised by Oséo and its partners,26 for example. As financial guaran-
tees need to be negotiated, especially in the case of international contracts and trade, the
solutions provided involve a high quality service. This was noted by the rating agency
Moody's which on 28 February 2011 published its decision to award Oséo the rating AAA.

Once partners are identified and willing to cooperate in a joint project, numerous pitfalls
have to be avoided. Intellectual property (IPR) aspects often tend to create bottlenecks. In
several cases, these will cause the negotiations to fail. Focusing on public research, one
recognised drawback in contract preparation is the multiplicity of players around the table.
Frequently two labs are involved, each of them with its own staff, composed of people
paid by more than one employer. So a situation where a single company "faces" at least
four different employers, each claiming parts of IP rights can occur. Almost all the prob-
lems were quite recently solved by an IP decree published in June 2009.27 It gives the
mandate to the hosting institution of the most involved research group which acts as the
proxy. Recent experience seems to show that when there is real trust among public part-
ners, difficulties are alleviated and deals are more rapidly done, especially in the case of
foreseeable patent licensing.

21 Cf. http://www.it2rhine.com/index.php?article_id=5&clang=1.
22 Cf. http://www.interreg-upperrhine.eu/.

23 Cf. http://www.biovalley.com/content.cfm?nav=1&content=2.
24 Cf. http://feuropa.eu/pol/rd/index_en.htm.

25 Cf. http://www.agence-nationale-recherche.fr/en/research-programmes/aap-en/inter-carnot-
fraunhofer-programme-picf-2011-2011/nc/. Cf. also the contribution of Tippmann and
Tippmann/Buoncuore in chapters 11.5 and I1.9.

26 Cf. http://www.oseo.fr/international/partnerships_for_research_and_innovation/european
_partnerships_for_research_and_innovation.

27 Décret N° 2009-645 du 09 juin 2009.
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This type of relationship also represents real progress in finding the best possible position
between technology push and market pull. Scientific, technical and financial considera-
tions to build up a project involving TT in the right place to start with are time and cost
savings. New jobs being currently proposed devoted to these topics need experienced
candidates who are lacking. This observation is even more acute in an international busi-
ness where language, regulations and laws are different from one country to the other.
Therefore, the easiest choice is to focus on the proof of concept once an invention is dis-
covered in a lab and is selected primarily for an international patent (PCT) application.28
This activity which has been developed since 2006 at Conectus Alsace29 mobilised €5.3
million, generated 12 start-ups and 3 patent license agreements. Almost half of the
amount invested has already been secured for reimbursement, allowing a virtuous circle
of investment. Once a project is mature enough to envisage raising funds to establish a
start-up, it is submitted to the incubator whose name in Alsace is SEMIA.30 In other cases,
it is interesting to develop and promote the know-how via one of the six Regional Centres
for Innovation and Technology Transfer (also known as CRITT). So the whole value chain
is complete and functions. It is also open to subsidiaries of foreign companies established
in France. Improvements will surely result from the newly SATT (Société d’Accélération de
Transfert de Technologie) founded in January 2012 (cf. box below).

Box 1: The Technology Transfer Acceleration Company (Société d'’Accélération de Transfert de
Technologie, SATT) Conectus Alsace®

SATT is a simplified joint stock company (Société par Actions Simplifiées, SAS) with a capital
stock of €1 million. Shareholders are the French Deposits Funds (Caisse des Dépéts), the Na-
tional Centre for Scientific Research CNRS, the University of Haute Alsace in Mulhouse, the
University of Strasbourg, the French National Institute of Health and Medical Research
(INSERM), the Strasbourg School of Engineers and Architects INSA and the School for Engi-
neers in Environmental Hydraulics ENGEES.

Its objectives are to pool existing transfer structures in order to give a clear and comprehensive
picture of public research results, particularly for industrial actors, on the one hand, and a greatly
increased efficiency of technology transfer, as well as the creation of economic value, on the
other hand. SATT plans to spend €36 million during a ten-year period, which is funded in the
framework of the programme Investissements d'Avenir (Investments for the Future).

The two main activities of the SATT Conectus Alsace® are:

#1. to provide various services on behalf of the shareholders' research laboratories, particularly
the management of partnership contracts with industrial partners, and

28  Cf. http://www.wipo.int//portal/index.html.en.
29  Cf. http://www.conectus.fr/en/.

30  Cf. http://www.semia-incal.com/en.html.
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#2. to perform investments in intellectual property, as well as to transfer public research labora-
tory innovations into the maturation stage.

Within the first mission, the SATT represents its shareholders in the following areas:

m identification of innovations whose core inventions have commercialisation potentials
m identification of firms' needs

m management of portfolios of intellectual property rights

m assistance in contract negotiations concerning collaborative academia-industry research pro-
jects

m making researchers and students aware of innovation issues, particularly in intellectual prop-
erty

m supporting and realising strategic innovation intelligence, mapping research offers and tech-
nological platforms, and identifying partners

m managing research and service contracts.

With its second mission, that is SATT's investment activities based on its proper funds, the tech-
nology transfer company aims to exploit the invention and enhance the capacity of transferring
innovations from public research. These investments rely on different management models such
as warrants, mandates or licences.

This model is based on the history of the maturation fund for innovative projects developed by
the Conectus network shareholders between 2006 and 2011. This maturation fund provided
funding for 45 projects with a total volume of €5.3 million. Of these projects, 30 finalised projects
led to 12 start-up companies, while 5 further start-ups are at the generation stage. Further, three
licences were issued to existing companies. With the creation of SATT, the capacity of this fund
could be increased to €5 million annually to be invested in intellectual property and its matura-
tion, for the benefit of the research laboratories and industrial companies.

The current state of today's cooperation with Germany

From a historical perspective, there can be no doubt about Germany's cultural influence
on the evolution of the University of Strasbourg, compared to most French universities. It
can be assumed that a certain form of cultural and institutional affinity clearly remains.
Nevertheless the question can be raised — when considering the issue of technology
transfer and, more generally, the commercialisation of knowledge — to what extent this
can be translated into terms of the real significance (from an economic perspective) of
Germany for the University of Strasbourg.

Considering the rough figures (for the three-year period preceding the creation of the
SATT, i.e. between 2009 and 2011),31 the following elements can be taken into consid-
eration.

31  These figures are approximations since they are subject to strict confidentiality restrictions.
They were kindly extracted from databases and provided with further information related to
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m Formalised knowledge commercialisation with business partners results in approxi-
mately 400 different contracts a year.

m This corresponds to an amount oscillating between €9 million and €11 million a year for
the University of Strasbourg.

m Some 10% comes directly from abroad and approximately every fifth contract concerns
relationships with a foreign company or organisation.

m Each year German firms or other organisations account for 20 to 30 contracts.

m In 2011, for instance, the number of contracts with German partners surpassed the
number of contracts signed with all partners located in the Americas (i.e. USA, Canada
and Brazil considered together).

m At the same time, approximately every third contract with a partner located in an EU
country in fact involved a German partner.

= In financial terms, when considering the total resources gained by the University of
Strasbourg via formalised knowledge commercialisation, roughly every fourth euro from
abroad comes from Germany.

These figures show very clearly the significance of Germany for the University of Stras-
bourg compared to other global actors like the USA, Japan and China or important Euro-
pean partners like the UK and Italy.

SATT by Ms. Caroline Maingé (SATT Conectus Alsace) for whose efforts the author and the
editors are grateful.
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Harmonisation of national research programmes:
Enabling joint applications for research projects in

basic research

Achim Haag, German Research Foundation (DFG), Bonn, German

Role and function of the German Research Foundation in the German
research landscape and the promotion of French-German cooperations in
basic research

In the German research landscape, the primary task of the German Research Foundation
(DFG) is to financially promote research projects of the highest quality on a competitive
basis, with special regard to basic research activities.! These projects can be presented
by German scientists and academics or by scientists and academics working in Germany,
from all disciplines, or by German universities. They need to be presented in the form of a
research proposal, which will be evaluated in a multi-layered decision-making process, by
voluntary reviewers and exclusively according to scientific criteria. The final decision con-
cerning the support for a certain research project is taken by the Grants Committee. Fol-
lowing this procedure, the DFG funding guarantees quality-based differentiation in the
German research system. As a consequence, the DFG is one of the guarantors of high
quality in basic research in Germany.

DFG funding enables cooperations between researchers from all branches of the science
system. The DFG funds knowledge-oriented research and it additionally supports the co-
operation of science with those who apply science. This includes the interaction of scien-
tific findings with industry, public institutions, and in public-private partnerships. Further-
more, it actively encourages international research cooperation. Programmes are open to
cooperations between German scientists and academics and their colleagues abroad.
DFG funding is, however, restricted to German research teams. Special emphasis is

1 The DFG is the self-governing organisation for science and research in Germany. It serves all
branches of science and the humanities. In organisational terms, the DFG is an association
under private law. Its membership consists of German research universities, non-university re-
search institutions, scientific associations and the Academies of Science and the Humanities.
The chief task of the DFG is to select the best research projects in basic research by scientists
and academics at universities and research institutions, on a competitive basis. Projects are
presented by scientists and academics or by universities in a proposal dealing with their cho-
sen topics from a particular discipline, or alternatively, with an interdisciplinary approach. Addi-
tionally, the DFG funds the best scientists and academics and pays particular attention to
promoting young researchers. The DFG promotes cooperation in science — especially inter-
disciplinary and international co-operation — as well as the interaction of science with industry.
Furthermore, the DFG gives policy advice to parliaments, governments and public institutions.
Cf. http://www.dfg.de.
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placed on collaboration projects within the European Research Area (ERA) and to shape
the ERA.

In this context, the DFG pursues further development and refinement of the ERA through
a strong involvement with 'Science Europe'.2 The DFG formulated its strategy for Europe
as early as 2009: "The DFG and the European Research Area. Position and Outlook"3
and also took a leading role in developing an ERA Master Plan of the research funding
organisations in Europe with the strategy paper "EUROHORCs and ESF Vision on a
globally competitive ERA and their Road Map for Actions".4 The aim of the DFG, together
with partner organisations, is to strengthen the European research landscape, without
sacrificing the productive diversity. In practical terms this means supporting the mobility of
researchers, facilitating the formation of excellent teams and enabling the implementation
of bilateral and multilateral projects, and strongly promoting the bottom-up character of
cross-border collaboration.

Consequently, the DFG has a central function in promoting basic research in Germany
and therefore maintains cooperations with the respective French organisations — first and
foremost, the Agence Nationale de la Recherche (ANR), but also other French institutions
(Centre National de la Recherche Scientifique (CNRS), the Institut National de la Santé et
de la Recherche Médicale (INSERM), and the Institut National de la Recherche
Agronomique (INRA)).

Main objectives of international, particularly French-German cooperation in
basic research

International cooperation in basic research has the advantage — in addition to promoting
basic research on a purely national basis — of increasing the stock of internationally useful
knowledge, forming international research networks and stimulating social interaction
across countries, and cross-country knowledge transfer and transfer of methodological

2 Science Europe was founded on October 21, 2011 in Berlin by European research and research
funding organisations. Based in Brussels, it will promote the collective interests of its member
organisations and look to the coordination of policies and activities representing the voice of
science. Its creation shall promote the progress on implementing the actions set out in the
roadmap for the realisation of the ERA. See also:
http://www.dfg.de/dfg_magazin/internationales/111021_science_europe_gruendung/index.jsp or
http://www.researchresearch.com/index.php?option=com_news&template=rr_2col&view=article
&articleld=1123604, http://www.scienceeurope.org/.

3 Further information and download of the document: http://www.dfg.de/dfg_profil/im_
internationalen_kontext/europa/index.html.

4 Further information and download of the document: http://www.dfg.de/dfg_profil/
im_internationalen_kontext/europa/index.html. The European association of the heads of re-
search funding and performing organisations EUROHORCSs was dissolved on the eve of the
Science Europe founding assembly.
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approaches. Thus, it can lead to increasing capacities of the research systems that are
involved in such cooperations. The key challenge in establishing basic research collabora-
tions across national borders is to shape appropriate framework conditions for teams of
researchers to cooperate in a transnational context. Supporting framework conditions are
required that allow the bundling of human and financial resources within the research
conditions of different disciplines.

Despite the heterogeneous national framework conditions, French-German research co-
operation has a long tradition at the DFG that goes back to the 1960s. Since the DFG
provides only support for researchers who work in the German science system, partner
institutions and collaboration agreements have the advantage that they successfully sup-
port German researchers with foreign partners. In the French-German relationship, the
creation of the Agence Nationale de la Recherche (ANR) was a cornerstone in the support
for joint research initiatives. Before the creation of the ANR, the French Research Ministry,
the Foreign Ministry and the large research institutions were responsible for research
funding (i.e. CNRS since 1971 and INSERM and INRA since 1977). Thus the DFG coop-
erated with diverse actors on the French side, in the form of joint thematic calls, and
mainly in terms of scientific exchanges. It was not until the creation of the ANR, the first
research funding agency in France, that the structural differences between the German
and French research funding systems were partly overcome. Similar inherent institutional
goals, like support for basic research according to certain quality criteria and, at the same
time, review mechanisms, enabled the French-German promotion of research coopera-
tions to move forward and resulted in a joint agreement to promote scientific cooperation.

Various reasons can be identified that have strengthened joint French-German research
cooperations: the complementary nature of both research systems gives rise to a large
cooperation potential that could lead to mutual benefits, disciplinary imperatives motivate
research teams from numerous disciplines to co-operate. In addition, the French-German
axis can serve as a promoter of the European Research Area (ERA) and can provide a
positive example also for cooperations with other countries, but also for the design of co-
operations within 'Science Europe'. A successful example is ORA (Open Research Area),
a collaboration extended to the British Economic and Social Research Council (ESRC)
and the Dutch Organisation for Scientific Research (NOW) in the social sciences. Thus
these research cooperations are not only favourable for national interests, but could serve
as a driving force behind the European idea. To summarise, three driving forces finally led
to an intensified collaboration between the ANR and DFG: increasing demand from re-
searchers, the creation of the ERA and the creation of the ANR itself, with the respective
capacities to enter into international contracts.
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Measures taken to achieve the goal of French-German cooperation in basic
research

Today, ANR and DFG fund common projects in all scientific fields. But in 2007, the first
Memorandum of Understanding was signed for the area of the humanities and social sci-
ences. Following this MoU, ANR and DFG put in place a common funding programme; the
cooperation between the two organisations has been without major problems and quite
successful ever since. The selected projects of this programme work on questions of lan-
guage, culture, history, politics, economy and society, all areas that are crucial for the co-
habitation of our countries. These kinds of questions are treated differently — more com-
plex and multidimensional — than in independent projects by just one partner. Also the
DFG-ANR programme supports only common projects by French and German partners,
the project content might be dealing with questions outside of this context. Between 2007
and 2012 a total of 105 projects were funded. Since 2010 the "scientific new blood",
namely post-doc students, have been given the opportunity to submit their own project
proposals in order to strengthen the networks of the younger generation.

The so called "project meetings" that take place twice a year in Germany or in France —
separately for humanities and social sciences - are of special significance also for the co-
operation between the two funding organisations and the process of learning from each
other. On one hand these meetings serve the purpose of monitoring the projects, since all
projects present their results and exchange their experiences with other projects and the
ANR/DFG representatives. On the other hand, the direct contact between funding agen-
cies and funded organisations allows a lively dialogue on administrative and programmatic
questions. The future development of a common procedure for the evaluation of the re-
sults after the end of the projects is also planned.

The underlying administrative procedures have now been established for this programme.
This has significantly reduced administrative barriers for researchers who would like to
cooperate bi-nationally. At the same time, the joint review process ensures the selection
of high quality research proposals and guarantees the promotion of high research stan-
dards in both countries. The current review process consists of two consecutive steps: a
review of the proposal of two 'national' reports from each country, and the selection of the
proposals on the basis of the four reviews by a French-German scientific committee. At
the end of the selection process all submissions receive the anonymised reports by the
evaluators as well as the decision of the French-German committee.

In October 2012 the ANR opened its Programme Blanc, funding basic research in all
areas for international cooperation. This will automatically lead to a rise in common
French-German proposals in the future. At the moment a separate evaluation process is
planned in these other disciplines, but depending on the amount of proposals in the differ-
ent areas, joint calls and selection procedures (analogue to the model of the humanities
and social sciences) are possible in the future. The Memorandum of Understanding al-
ready outlines possible procedures for joint evaluation and selection.
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Table 1I-1: Overview of the ANR-DFG programme in humanities and social sciences

Funding authorities

The Agence Nationale de la Recherche (ANR) and the Deutsche Forschungsgemeinschaft
(DFG)

Goals

Intensify French-German research in humanities and social sciences. As mentioned in the text
ANR and DFG cooperate in all scientific fields, but since the programme in humanities and social
sciences is the most developed one and serves as a potential model for other ANR-DFG pro-
grammes this overview focuses on this programme.

Duration

2007 - ongoing

Volume

There is no fixed volume per year; all jointly selected projects are funded.

Up to January 2013, 105 projects were funded with a total amount of €51.7 m (ANR €22.5 m;
DFG €29.2 m), which accounts to an approximate funding volume of €10 m per year.

Programme characteristics
Joint call: joint application, evaluation, selection and monitoring processes
Proposal preparation and selection process

e The ANR and the DFG will issue specific calls for proposals, to be organised jointly between
the interested disciplines at both organisations

e proposed projects are to be reviewed by external peers according to review criteria agreed
upon by both parties

Selection procedure follows two subsequent steps:
(i) French and German peers separately review the proposals and produce their own reports

(ii) The ANR and the DFG jointly decide which French-German projects are to be funded (con-
ducted by a French-German scientific committee)

Specific challenges in bilateral basic research

From the viewpoint of the funding authorities, the main challenge of harmonised bilateral
programmes consists of simplifying and focusing application procedures. There are many
examples in this context: first of all, it was necessary to reach a consensus in order to
overcome national specificities. The following examples are by no means exhaustive, but
can provide a better understanding of the challenges French-German research teams
faced and which administrative solutions have already been implemented.

1. Differences in the financing structure of projects: the DFG normally grants finance
for a project for 3 years. It is possible to extend the funding period in certain circum-
stances. In such a case, succession proposals can be submitted during the third
year of the originally planned time-span. Ideally and in the case of a positive reac-
tion to the proposal, research can be continued without interruption. On the other
hand, the ANR expects a report on the research results achieved to date before a
new proposal (or a proposal to extend the time-span of the project) can be submit-
ted. This leads to the interruption of the research activities. The latter is perceived as
a draw-back factor to the conduction of research. Consequently, in joint ANR-DFG
projects, the German procedures have been adopted. For the applicants of such
projects, this is a very positive result.
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2. If a project takes longer than originally planned and cost-neutral extension of the
project is needed, a request needs to be submitted to only one of the funding or-
ganisations (in this case the ANR), the DFG agrees with the funding decision.

3. The harmonisation and the possibility of submitting integrated proposals increases
transparency and mutual acceptance and reduces administrative hurdles in bi-
national research. Joint reviews are two-tier processes. The first tier comprises the
organisation of altogether four review reports, two from each country. In a second
step the proposals are discussed and ranked according to their priority (on basis of
the reviews and according to the availability of means of funding) by a selecting
committee. Finally, a proposition for funding/non-funding is made.

4, Reduction of language barriers: the possibility to submit integrated proposals in
French, German or English has reduced the language barrier for submission. Addi-
tionally, it supports the strengthening of French and German as research languages.

Success factors and learning effects

The foundation of the ANR was a very important step in harmonising French-German
processes, since the ANR - like the DFG — also supports basic research. During the ne-
gotiation phase of the Memorandum of Understanding (2010), both sides were able to
refer to prior cooperation experience, especially in the field of humanities and social sci-
ences. The cooperation experiences in those disciplines finally led to the blueprint for
other disciplines which is the core of the Memorandum of Understanding that can be ob-
served today. To summarise: former cooperation experiences imply organisational learn-
ing processes and raise awareness for the operation of other research funding systems.

Summary and conclusions

French-German cooperation targets the transfer of know-how across national borders by
supporting collaboration between partners with complementary competencies and differ-
ent research cultures and traditions to learn from. Programmes with the aim of supporting
French-German projects in basic research will consolidate the strengths of both research
systems with distinct histories and thus enable, through a "regards croisés" perspective,
deeper insights and ideally, research results of a very high quality. Moreover, it could help
to build long-lasting, international research networks, which are important, especially for
younger scientists.

Additionally, the cooperation between the ANR and DFG could serve as a good-practice
example for similar cooperations with other research funding organisations in Europe.
Finally, it seems important to mention that intercultural competences not only grow among
teams of researchers, but also in institutions such as the ANR and DFG. International re-
search cooperations always harbour multi-level learning potentials and are thus extremely
mind-broadening for all participants.



Joint Programmes 55

The importance of flexibility, mobility, academic
freedom and cross-cultural competences for the
successful organisation of bilateral research:

Experiences of an ANR-DFG-funded project in art
history

Bénédicte Savoy, Technische Universitét Berlin, Germany
France Nerlich, Université Frangois-Rabelais, Tours, France

ArtTransForm: History of cooperation funding, partner structure and
collaboration

"ArtTransForm. Transnational education of artists between France and Germany 1793-
1870" is a cooperative project between the Institute for the History of Art and Historical
Urbanism at the Technische Universitét Berlin and the research laboratory InTRu at the
Université Frangois Rabelais in Tours.1 It is funded as part of the framework of the bilat-
eral ANR-DFG research programme in humanities.2 This joint programme in humanities
(without a thematic specification) between the ANR and the DFG was the starting point for
the cooperation and the intellectual exchange. It served as a stimulus for both partners to
get to know each other personally and to start working jointly and transforming formerly
informal contacts into a scientific partnership and intellectual friendship. The research
topic represented a desideratum that many researchers had pointed out, but that had not
previously been the subject of a research project. The proposal was successfully submit-
ted in 2009. Funding was granted for 24 months, starting in March 2010. It is the first bi-
laterally funded project by this joint ANR/DFG-programme in the field of art history.

ArtTransForm's specific concerns ties up with the general topic of the present book on
bilateral cooperation as it addresses transnational education and exchange of ideas be-
tween France and Germany. It explores the economic, cultural and social causes of the
movement of artists between 1793 and 1870, especially that of German artists who
moved to France, mainly to Paris, for inspiration but also to learn different art techniques.
The main goal of ArtTransForm is to present a more qualified view of the existing histori-
ography based on "artistic nationalism", by providing evidence for the intensive interac-
tions that linked artists in both countries. Instead of repeating the usual cliché of the irre-
sistible attraction of Paris and the uncritical absorption of the French model, the aim of
ArtTransForm is to show the variety of trajectories of young artists as well as the condi-
tions of their study trips abroad. The aesthetic, political or ideological aspects of their mo-
tivations are analysed through the precise reconstruction of their specific itineraries and

1 A detailed project description can be accessed here: http://www.kunstgeschichte.tu-
berlin.de/?id=401.

2 Please see the contribution by Haag (chapter I1.1) for more information.
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social networks. In this respect, the ANR-DFG research programme provides excellent
framework conditions to develop and apply new quantitative and qualitative methodolo-
gies to identify and analyse historical sources and to trace relationships between artists,
amateurs, patrons, scientists, and also art dealers and thus to provide evidence for the
mutual interaction in artists' education. In addition, the occurrence of these circumstances
on art and creation, as well as on aesthetical expectations and discourses is at the core of
the project.

The project is carried out by a French-German research team — a cross perspective that is
absolutely necessary in order to understand the complex issues of transnational art his-
tory. Besides the project leaders, four junior researchers (two in each country) are in-
volved in ArtTransForm at the Technische Universitat Berlin and the Université Frangois
Rabelais in Tours. Their own research topics are related to the collective project which
fosters emulation. The French part of the team is hosted by the Deutsches Forum fiir
Kunstgeschichte in Paris, a central institution for French-German academic dialogue and
research.3

The education and artistic work of German artists in France is conceived as a holistic
phenomenon and as a conscious (at least reflected) choice of the artists in this period.
The team reconstructs the itinerary of each identified German painter by starting from pri-
mary sources (archives in France and Germany), such as administrative records from the
Ecole des beaux-arts, from the Louvre or from German art academies (Berlin, Munich,
Dusseldorf, Stuttgart, Frankfurt, Karlsruhe, etc.) or private sources such as diaries, letters,
account books. The few remaining sketchbooks and art works produced in Paris during
the time of early training provide precious information on visual and artistic perception and
creation at that time. As the goal is to go beyond secondary literature, to investigate
closely primary sources and at the same time to draw a larger picture of the phenomena
of transnational artistic training, as well as to further question the usual tools of Art History,
the project offers a "methodological and theoretical laboratory" that has been perceived as
a resource for other research projects and as a stimulus for an extended European re-
search scheme.

As the team leaders wanted to share the emulation and training possibilities with students
of their universities, they thought of different ways to associate them with the project. The

3 The Deutsches Forum fiir Kunstgeschichte (DFK), located in Paris, was founded as a tempo-
rary project in 1997 with the support of the German Federal Ministry of Education and Re-
search (BMBF). On recommendation of the Science Council (Wissenschaftsrat), the Forum
became part of the Foundation of German Humanities Institutes Abroad (DGIA) starting on
July 1st 2006. It is the objective of the DFK to support research conducted by German schol-
ars on French subjects. Moreover, the DFK promotes the interest of French scholars in the
Humanities to undertake research on German art and German art history. For further informa-
tion see: http://www.dtforum.org/.
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possibility to initiate students into fundamental research takes different forms in Berlin and
Tours. The more flexible organisation of studies at German universities has made it pos-
sible to set up a group of "satellite"-members (from Bachelor to Ph.D.-degree) in Berlin
who could be trained in the methodologies developed by ArtTransForm, while continuing
their own research. This allowed an informal but effective collaborative way of research
training related to the preparation of the dictionary (see below). In Tours, a side project
was set up to involve French Master Students who were not able to work on German
sources due to their lack of linguistic skills. They started, however, an additional and very
useful project on private painting studios in Paris where young artists were trained be-
tween 1784 and 1863. The French students collected information from historical sources
on these not well known atelier structures where many German painters learnt how to
paint. This independent and yet related project led to a better understanding of the situa-
tion of foreign students in Paris at that time. The results of the project entitled "Repertory
of private painting studios in Paris (1784-1863)" are available through the collective data-
base and the book Apprendre a peindre. Les ateliers privés a Paris 1780-1863 (Tours,
Presses Universitaires, 2013).

The main objectives of this project have been met, and the joint research was successfully
carried out; newly identified sources and a new methodological approach made it possible
to collect and analyse unknown historical material and trace the paths of many artists dur-
ing the 19" century. The team was able to provide a renewed and more precise picture of
artistic reality between 1793 and 1843. In order to extend these analyses to the following
period, from 1843 to 1870, B. Savoy and F. Nerlich submitted a proposal for a follow-up
project in 2011, which was approved. The second project phase started in March 2012 for
a period of 36 months.

Main objectives of the French-German cooperation

The objective of the project is to find evidence for the research hypotheses of intensive
transnational interrelationships in 19" century art. This approach moves away from the
usual way of writing art history, which is largely based on national categories. These cate-
gories go back to the ideological context in which art history was developed in the second
half of the 19" century. Trying to identify national criteria in art led to exclusive designa-
tions and stereotypical art comments, art became the expression of national spirit and
behaviour. This vision had a deep impact on the academic discipline of art history, where
national art schools became a standard consideration. Pointing out the characteristics of
national schools is still at the core of many fields of art history, especially in museums
where they are used as fundamental way of classification. As recent studies have shown,
the notion of school can not be seen as an unproblematic tool. It is deeply imprinted by
ideological dimensions that make it difficult to use. Based on critical approaches of histori-
cal comparative studies, as it was elaborated by the studies of cultural transfers, but also
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on the deconstruction of canon and hierarchy, the work of B. Savoy and F. Nerlich is basi-
cally interested in reconsidering facts, events, discourses and art works to set out the his-
torical interactivity and hybridisation that art history has eclipsed. Previous work from both
authors indicates that there was a high degree of exchange through the movement of art-
ists and art works. ArtTransForm focuses on German artists who moved to France, par-
ticularly to Paris in order to learn new techniques, encounter famous masters and com-
plete the construction of their young artistic career. The process was not uniform and
needs to be analysed in its heterogeneity. The results of the research project may be out-
lined as follows:

1. A two-volume encyclopedia of German painters in Paris in the 19" century: Pariser
Lehrjahre. Ein Lexikon zur Ausbildung deutscher Maler in der franzésischen Haupt-
stadt. Bd. I: 1793-1843; Bd. |l: 1843-1870, De Gruyter. This encyclopedia will be
linked to the Allgemeines Kiinstlerlexikon, the biographical dictionary also edited by
De Gruyter.

2. Atrilingual database (English, French, German) with all the information generated in
the ArtTransForm project concerning the life of German painters in Paris and
France. The database includes, for instance, general information concerning the art-
ists, their patrons, exhibitions, living conditions, locations frequented, etc. The data-
base has been specifically conceived for ArtTransForm in order to individually link
different pieces of information — including theme-specific queries — and so give an
all-embracing picture of the artistic scene at that period. It not only serves as an in-
formation tool, but is also a knowledge repository for the whole research team, thus
intensively used by the team. The database will be launched in 2013. In addition to
single information, it will provide statistics and quantitative aspects. It will further of-
fer the possibility of mapping social networks, based on a geo-referenced map that
shows the domiciles of artists and allows to retrace their artistic lives as well as to
define "nodes" of the networks in which artists operated. This cartography will illus-
trate where artists met, how they organised their work, in which workshops they
painted, etc.

3. A collective publication of essays exploring the new perspectives for a transnational
art history opened by the research project.

Further outputs are French-German and international workshops and conferences, such
as for instance the international conference Apprendre a peindre au XIX° siécle. La forma-
tion dans les ateliers privés parisiens de la fin du XVIII° siécle a 1863 in June 2011 in
Tours, or different workshops which were held in Berlin and Paris on the foreign policies of
art academies in Europe or the question of stylistic interactions. The team members also
presented the project or partial results at conferences and symposia on different occa-
sions.

In addition to these substantive objectives, another aim of this project is to promote
French-German co-operation, bilateral learning and transnational exchange of ideas.
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However, this understanding has to be developed and intercultural competences ac-
quired.

Measures taken to achieve the goals of the cooperation

Since the intercultural dimension is clearly at the core of the ArtTransForm project, a
range of measures were put in place in order to successfully implement this bi-cultural
perspective. A detailed schedule was drawn up in which the different objectives are trans-
lated into work packages and milestones to be achieved. In parallel — and at least as im-
portant as the definition of milestones — regular and frequent meetings were scheduled,
right from the beginning of the project. This is based on the belief that team-building activi-
ties in Berlin, Tours and Paris as well as across countries are the key to achieving a highly
motivated working culture, arriving at a deeper understanding of the bi-cultural topic
treated, and achieving the ambitious project goals. A sense of belonging has been
achieved which enhances the motivation of the team members. Team-building mostly
happens during workshops but also in jointly used work spaces for the project members.
The funding agencies made these exchanges possible (by accepting the research pro-
posal and granting the applications of mobility funds), thus laying the foundations for an
enthusiastic and successful joint research effort.

A further measure addresses the integration of young student researchers as well as stu-
dent assistants and motivates them to participate in the joint project. In this respect, the
opportunities offered by both higher education systems were utilised for the ArtTransForm
project: obvious differences between the French and the German system are flexibly and
creatively used for the benefit of the research.

A successful means in this respect is the early integration of young students. Work ex-
perience in French-German research projects fosters intercultural competences and
raises interest in the culture of the neighbouring country. Furthermore, engaging students
in the bi-cultural research project strongly enhances their motivation and enthusiasm for
the project topic, and also shows them the high potentials of the notion of "Forschungss-
tudium", i.e. the combination and mutual interaction of research and qualification in the
Humboldt tradition, a decisive factor of the German university system. Frequent joint
workshops, travelling between Paris, Tours and Berlin and directly working with the pro-
ject partners in the other country are extremely important means to enhance openness,
mutual understanding, and to create a joint working base.

Specific challenges in bilateral applied research

Performing research in a bi-national context also means conducting research in different
organisational contexts. As both research teams are embedded in the university systems
of their countries, there are asymmetries in the administration of French and German uni-
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versities which lead to differences in organisation and management. In practice, this has
noticeable consequences for transnational research, mainly related to different salary
structures and different hiring rules: An important fact is that the German university con-
text allows for appointing further staff — mainly students (studentische Hilfskréfte) and in-
tegrating them into the project. This is not completely comparable to the French context.

Furthermore, recruiting young researchers wishing to work in this intercultural context and
with the required qualifications is proving to be increasingly difficult, particularly in France,
where only a modest share of candidates have a good knowledge of German language
and culture. Vice versa, good knowledge of the French language is also diminishing in
Germany.

A further challenge is inherent in the different higher education systems and their scientific
traditions. While the German system is characterised by integrating science and qualifica-
tions right from the beginning, French universities start the research training only from the
Masters degrees on. It is crucial to be aware of these differences and to derive maximum
benefit from them. Flexible structures can benefit from the best characteristics of both
systems which leads to high comparative advantages of bi-(and also multi-) lateral pro-
jects. ArtTransForm constitutes a common platform in this context.

Success factors and learning effects

A range of specific success factors can be identified based on the French-German co-
operative projects. The first factor is the mobility of the participating researchers, which
was made possible through the research grant and allowed regular meetings to take
place. Thus personal and professional contacts between the research teams were intensi-
fied. These opportunities for natural exchange and the joint development of methods and
structures are of prominent importance, since intellectual exchange depends to a large
extent on personal relationships. Intellectual and social aspects are highly interrelated.
The project design envisaged regular bi-weekly meetings during the first project phase,
while in later stages, meetings rather took the form of workshops and included further re-
searchers external to the ArtTransForm project.

The flexibility of the ANR-DFG joint programme is highly appreciated, since it provides a
beneficial framework for efficiently performing research activities. The impartiality and
openness of the funding structures is perceived as a basic precondition for re-adjusting
project work if this seems necessary and thus allows for the best possible utilisation of
research grants in the course of the project.

In addition, both universities benefit from having received grants twice from ANR-DFG. In
this respect ArtTransForm developed into a "lighthouse project" at the Berlin University:
The Technische Universitét provided the research team with a spacious work area where
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team members meet, work, discuss and gather archives and documentation. In short: the
work space provides excellent working conditions for the research team.

Further creative activities were conceived in order to maximise the possibilities afforded
by the project. This includes for instance the affiliated project concerning private artists'
workshops in Paris. In Berlin, the possibilities of hiring student assistant researchers open
up new ways of organising research: students — even at the beginning of their curriculum
— can be motivated for the transnational research topic and integrated into the scientific
discussion.

An important learning effect is related to the bilingual character of the research project and
the respective demands on collaborators. For intercultural research as realised in Art-
TransForm, good knowledge of both languages and cultures is indispensable. However —
as mentioned above — this knowledge is becoming rare and is apparently diminishing.
One result and learning effect would be to further promote language skills, for instance,
through language courses in parallel to content-related education. Knowing both lan-
guages not only allows working on bi-national themes, but can also be considered as a
key to both cultures; an aspect that is extremely important in understanding decisions and
processes related to transnational behaviours.

A second learning effect directly emerges from the differences in scholarly traditions in
France and in Germany (see above). The objective should not be to adjust both scientific
systems, but rather to strengthen individual characteristics, to utilise and to make the most
of these differences. They are pertinent for successful collaboration and make the result-
ing joint research work more than just the sum of both parts. Our conclusion here is to
create flexible conditions in order for those differences to become evident and to leverage
joint work beyond national borders.

A third point — and strongly related to the second learning effect — is that science must be
and must remain independent. It needs to be free of control from any external force in
order to fulfill its potentials. In this respect, the funding programme and the funding bodies
have been very positively assessed, since they grant the highest possible independence
for the research performed here.

Finally, the integration of external scientists as consultants to the project ensures the high
scientific quality of the project. These consultants accompany the work and give advice on
methodological issues, while enriching the discussion with their own expertise and speciality.
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Summary and conclusions

A key characteristic of this joint project in art history is that of networking, exchange and
mutual interrelations on the French-German axis. Networking and exchanging relations
are reflected in different dimensions: they are not only mirrored in the structure of the bi-
national project team and its collaborators, but are the central topic of the joint research
project and a personal concern of the two project leaders.

Although they knew each other's name and work before, the "real" start of joint reflections
and a fruitful partnership was the launch of the ANR-DFG programme. It served as a
stimulus to jointly submit a research proposal, the first cooperatively formulated text on
this topic. Then, efficient teams of collaborators and students were formed. Motivation for
the topic is highly enhanced through the intercultural environment, not only of the re-
search, but also of the work realised; joint workshops, discussion meetings and also the
importance of social interaction between the researchers involved is considered an impor-
tant factor for successful cooperation.

To summarise, the development of intercultural knowledge and experience is considered
a very important skill. An intercultural setting in the course of academic studies is consid-
ered pertinent in this respect, coupled with the advantages of a combined university quali-
fication and research. Concerning the research project as such, the opportunity to work
inter-culturally is crucial in order to develop and support intercultural learning and working.
In this respect, the ANR-DFG research grant offers excellent opportunities for the partici-
pating teams in France and in Germany. And to conclude with the most important learning
effects and success factors of this project: the combination of flexibility, mobility and inde-
pendence of research are at the core of a fruitful and successful transnational coopera-
tion.
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.3 Opening up national research programmes as a

strategy for internationalising applied research

Andrea Ballouk, Projekttréager Jiilich, German

French-German co-operation in applied energy research — Open calls
managed by the Agence Nationale de la Recherche together with
Projekttrager Jiilich (PTJ) on behalf of the Bundesministerium fiir Wirtschaft
und Technologie (BMWi)

In the German research landscape, a Project Management Organisation (Projekttréager)
generally assists the German federal government in implementing research and innova-
tion programmes. Main tasks are to advise applicants, prepare funding decisions, accom-
pany projects, and assess project outcomes. Further, a Project Management Organisation
provides advice to ministries and their departments and supports them in designing re-
search programmes. Besides activities for regional and federal ministries, a Projekttrdger
also acts at the international level. In this respect, the Projekttrager Jiilich (PTJ) at the
Forschungszentrum Jiilich GmbH? is responsible for research and innovation supporting
programmes in biotechnology, energy, materials engineering, the environment and sus-
tainability, maritime and polar research, shipping and ocean engineering, technology
transfer and firm start-ups, and regional technology platforms and clusters. On behalf of
the Federal Ministries of Education and Research (BMBF), Economics and Technology
(BMWi), Transport, Building and Urban Development (BMVBS) and for the Environment,
Nature Conservation and Nuclear Safety (BMU), the Projekttrdger Jiilich also supervises
bi-lateral research programmes and, finally, is national point of contact for German appli-
cants in the seventh Framework Programme of the European Union.2

In the French-German context, PTJ as a project management organisation acts as an
intermediary between the German federal ministry and the research institutes, on the one
hand, and between the federal ministry and the French funding organisation — the Agence
Nationale de la Recherche (ANR) - on the other hand. Projekttrdger Jiilich's principal cli-
ent for French-German research co-operation is the Bundesministerium fiir Wirtschaft und
Technologie (BMWi),3 and here specifically the Energy Department. Supporting pro-
grammes focus on applied, industry-oriented research. On the French side, bilateral co-
operation is supported by the Ministere de I'Enseignement Supérieur et de la Recherche

1 The Forschungszentrum Jillich GmbH is a member of the Helmholtz Association of German
research institutions. With its 33,000 employees in 18 research centres, and an annual budget
of approximately €3.76 billion (in 2013), the Helmholtz Association is Germany's largest non-
governmental scientific organisation. Cf. http://www.fz-juelich.de.

2 Cf. http://www.ptj.de/, BMBF 2012: 80.

3 German Federal Ministry of Economics and Technology.
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(MESR).4 Figure II-1 presents this configuration and shows the precise position of the
Projekttrager Jiilich in the research programme structure.d

Figure 1l-1:  Structure of French-German research co-operation
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In this general framework, French-German research co-operation has a certain tradition in
the work of the Projekttréger. For instance, a Memorandum of Understanding has existed
since 2007 between the French Ministere de I'Enseignement Supérieur et de la Recher-
che (MESR) and the Bundesministerium fiir Wirtschaft und Technologie (BMWi). The
French programme PAN-H (Plan d'Action National sur I'Hydrogéne et les piles a combus-
tible)6 was opened up to German scientists to promote collaboration between French and
German researchers in energy research, the priority line being to develop energetic pro-
cedures as alternatives to fossil energy. PAN-H is a programme that focuses on science-
industry co-operative research projects and aims to support the development of innovative
technologies related to hydrogen and fuel cells, particularly for the automotive sector.
Funding is granted by the French Agence Nationale de la Recherche (ANR). International
co-operation and joint project proposals by French applicants with European partners are
encouraged, and the programme is particularly open towards French-German co-
operation. However, foreign partners are not funded by the ANR; German participants
receive their public funds from the Bundesministerium fiir Wirtschaft und Technologie

4 French Ministry of Higher Education and Research.

5 Figure II-1 aims at illustrating the programme structure. The position and missions of ANR and
PTJ in their respective national research systems are however not identical.

6  Cf. http://www-anr-panh.cea.fr/scripts/home/publigen/content/templates/show.asp?L=FR&P=55.
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(BMWi). This configuration means that international partners are engaged in a joint re-
search project with different funding sources, depending on the national origin of the part-
ner ("distributed pot"). PAN-H was launched in 2005 with annual calls for projects that
have an average duration of three years (for selected details on PAN-H, see Table II-2).

Table 1I-2: The open call in brief

Funding Partners

The Agence Nationale de la Recherche (ANR), the Bundesministerium fiir Bildung und For-
schung (BMBF)

Bundesministerium fiir Wirtschaft und Technologie (BMWi) via Projekttréger Jiilich (PTJ) as pro-
ject management organisation.

Goals

Intensifying partnerships and building collaborative partner structures in the energy sector
Duration

2005-2008

Volume

No exact statistics available. Approximately €10 m total funding between 2005 and 2008 (50%
Germany, 50% France). 3-4 projects funded.

Programme characteristics

Open call: separate application, evaluation, selection and monitoring processes
Proposal preparation and selection process

Co-applicants designate one national coordinator

Proposals in English are submitted to ANR and PTJ by the responsible national coordinator (in
the case of French-German projects only)

Proposals use relevant national forms
Each partner is responsible for protecting his own intellectual property rights

Bilateral projects engage in industrial research, and bilateral teams include at least one German
and one French industrial partner

Selection procedure in two steps:
(i) ANR and PTJ separately examine the proposals according to their own evaluation criteria
(ii) ANR and PTJ jointly decide on the list of French-German projects to be funded.

See also: http://www.agence-nationale-recherche.fr/documents/aap/2008/PANH-2008-Call_EN.pdf.

Main objectives of French-German co-operation in applied energy research

The PAN-H programme was opened up to German participants based on the responsible
ministerial departments' wish to foster transnational co-operation in order to bundle com-
petences and to benefit from French and German competences in hydrogen and fuel cell
research and development.

More generally, international co-operation in applied research has the basic objective of
broadening research resources and thus extending opportunities in the specific discipline.
In a broad view, international research co-operation widens the range of possibilities, i.e.
the volume, quality and know-how of projects. It increases the opportunities to conduct
applied research projects, besides the visibility and expected results of the research. The
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general philosophy behind support for research collaboration across national borders is to
shape appropriate framework conditions for research organisations to co-operate in a
transnational context, in order to bundle both human and financial resources for know-how
transfer. Pooling core competencies of German and French partners enables synergies to
be created through bilateral research, thus producing project results and new knowledge
to be used by industrial partners.

Summing up, opening up national calls to international partners paves the way for re-
search teams to collaborate transnationally, thus bundling human and financial resources
and contributing to knowledge transfer, at the same time, however, respecting the intellec-
tual property rights issues of the participating partners. The fact is that for several tech-
nologies a transnational cooperation is the only possibility to build a complete chain of
economic value added.

Measures taken to achieve the goals of the co-operation

In order to facilitate bilateral French-German research work focused on a joint project, the
underlying administrative procedures were harmonised (see also Table 11-2). Additionally,
specific topics of high relevance for players in both countries are defined in the general
thematic context. This requires flexible, efficient and competent co-ordination processes
between ministries and programme agencies in and between both countries, with respect
to administration and content-related questions. Moreover, a good knowledge of the re-
search partners is necessary. Former experience in international and specifically French-
German co-operation serves as valuable background knowledge for the design of this
type of open call procedure.” In addition to this experience and familiarity with the French
administrative structure, the starting phase of this open call process still required consid-
erable discussion and co-ordination procedures, based on the agreement of both minis-
tries to open up national programmes to international partners.

PAN-H and its successors address a range of research institutes in France and Germany,
leading to a comparatively stable bilateral project partner structure over time. However,
this does not imply a fixed and "closed" circle of participating partners, but rather a "semi-
open" bilateral research structure that plans, manages and realises French-German re-
search projects in specific thematic fields. In addition to this broad structure, smaller part-
ners with less capacity to engage in large, international co-operative research projects
were successively integrated into these project consortia. This guarantees a certain de-
gree of stability — in the shape of the French and German "key players" in energy research
— but at the same time leaves room for openness and flexibility for "newcomers". In this

7 Here, specifically the ERA-NET Coordinated Action HY-CO was of great importance. Cf.
http://www.hy-co-era.net/.
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respect, the multi-annual character of the support programme proves extremely pertinent
to structure energy research institutes in both countries and to create framework condi-
tions for initiating stable bilateral research partnerships. In most cases, the French and
German partner institutes were already in contact before PAN-H was launched; PAN-H
thus contributes towards intensifying partnerships and building collaborative partner struc-
tures based on existing (partly rather loose) contacts. Bringing together different comple-
mentary core competencies, knowledge and methodologies leads to synergetic structures
between the French and German teams. The research teams are responsible for individ-
ual work packages related to their core competencies that are then interlinked and em-
bedded in the overall project design.

Specific challenges in bilateral applied research

In the case of applied energy research, the funding ministries in France and Germany
decided to open up the French programme PAN-H and the German Energy Research
Programme to international, specifically German and French partners. This configuration
implies that each project partner receives funding from the respective national ministry,
but that the project structure covers both partners with their competencies and work pack-
ages. Depending on the respective (national) strategy and funding philosophy, in the initial
phase France and Germany had diverging priorities in energy research. Extensive ex-
change and discussion processes between the funding authorities led to adapted and
harmonised calls that accommodated both French and German funding priorities. On the
German side, the Projekttrager is in contact with the Agence Nationale de la Recherche —
that launches the PAN-H call and thus designs the call text — on the one hand, brings in
specific German priorities and co-ordinates this with the BMWi, on the other hand. The
overall process evolved over time, which led for instance to a language switch from
French to English calls for proposals.

Besides diverging call procedures, the German and French application modalities also
differ. Whereas French applicants prepare full proposals which are directly evaluated, the
German ministry prefers a two-step procedure with proposal outlines as the first step, and
subsequent full proposals from pre-selected applicants as the second step. This German
procedure means that a first round of applications is based on project outlines and the
final selection is based on an evaluation of full proposals. These different procedures lead
to different time schedules in both countries, as the German selection procedure is more
time-consuming from the administration's (PTJ's) point of view than the French one. At the
same time, the process is less time-consuming for applicants as in many cases only the
proposal outline has to be prepared. Basically, these different procedures were main-
tained in the open PAN-H programme, but the German evaluation and decision-making
process more strongly focused on project outlines (first selection step) in order to focus
firstly on actual German research themes which change over time, and secondly, to har-
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monise with the French schedules and proposals. As a general rule, the French and Ger-
man funding authorities intensively discussed the project proposals in order to decide on
projects and consortia (cf. Table II-2).

A further critical point refers to the exploitation of research findings, a pertinent aspect
especially in applied, industry- and market-related research. In Germany, the application
and exploitation of research results for industry generally receives high importance in the
research promotion landscape. The foreseen utilisation of research results is thus crucial
in German calls and must be already outlined in research proposals. This proceeding fol-
lows the logic of market-oriented valorisation of publicly funded research, intended to
serve Germany's industry. In applied research, the most common way to protect intellec-
tual property is to apply for patents. In order to avoid conflicts concerning knowledge dis-
closure/knowledge transfer and keeping intellectual property between research partners in
different national contexts, the French-German co-operation in PAN-H included detailed
discussions on the issue of intellectual property rights and developed specific patent ap-
plication procedures. Here again, different mindsets and rules concerning knowledge
generation, transfer and industrial application had to be taken into account. Compared to
their French research partners, German applied research institutes — that are generally
requested by the funding authorities to safeguard their inventions, for instance, by patents
— were initially more reluctant to disclose their research methodology and results. How-
ever, in the course of PAN-H calls, French and German partners aligned their attitudes in
this respect.

Success factors and learning effects

Based on experience gained in the frame of multi-annual call-launching procedures and
project monitoring, the Projekttréger Jiilich underlines the necessity of stable and consis-
tent framework conditions for research partnerships as the basic success factor for long-
term research co-operation. Initiating and maintaining international co-operative structures
requires stability for the participating institutes in order for them to consolidate and inten-
sify their partnerships. The multi-annual structure of PAN-H grants this stability, and thus
not only improves partners' opportunities for collaboration, but also their chances for fur-
ther joint project applications. The preparatory phase of co-operative research across na-
tional borders and the sensitivity of research partnerships to volatile framework conditions
are often under-estimated: partnership structures require time to be realised at the techni-
cal, administrative, legal, and also at the personal levels. The interruption or termination of
research programmes before partnerships are consolidated very quickly lead to a re-
orientation of participating partners; since research institutes strongly rely on public fund-
ing, research collaboration is very sensitive to funding opportunities and may be ham-
pered — if not terminated — by changing context conditions. This leads to the main conclu-
sion that stable and well adapted framework conditions contribute to initiating and under-
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pinning stable and long-term oriented partnership structures between research teams in
different contexts. If these conditions are granted, both project-related goals and network
structures can be accelerated. In the case of PAN-H, the participating institutes could rely
on regular call procedures based on fixed schedules.

A further experience gained in French-German co-operation refers to cultural aspects of
bilateral collaboration. The importance of cultural aspects of programme and project co-
ordination was perceived: in order to harmonise programmes and procedures and thus
support the internationalisation of research, good knowledge of the partner countries'
structures, processes and also cultures is indispensable. The Projekttrédger Jilich incorpo-
rated this experience in its internationalisation strategy by employing foreign experts in
order to access in-depth knowledge of structures and framework conditions in partner
countries, including the legal and institutional framework, language, negotiation and inter-
cultural skills.

Summary and conclusions

French-German co-operation in energy research and particularly in PAN-H targets the
transfer of know-how across national borders by supporting collaboration between part-
ners with specific core competencies, encouraging mutual knowledge exchange in the
context of a joint research project. This form of cooperative project realisation in a bi-
national context is promoted by opening up the French programme to international, spe-
cifically German, co-operation partners. At the operative level, French and German part-
ners generally organise the project in individual work packages that are dealt with by one
of the partners according to their specific core competences and then integrated into the
broad project frame. Similarly, funding for project participants is granted via the respective
national authorities ("distributed pot").

PAN-H has been running for more than five years now and can be considered a success-
ful example of French-German co-operation in applied research. Annual calls guarantee
stability for the contributing research partners. The opening of national programmes re-
quires not only the political willingness at the strategic level, but is also related to various
challenges at the operative level of project management and administration. Experience
shows that bilateral research projects lead to important synergy effects. The intensity of
these effects and the success of joint projects greatly depend on beneficial framework
conditions, more precisely stable and long-term-oriented support opportunities. If such
preconditions exist, strong and competitive research partnerships can be established.
However, a considerable preparation and/or launching phase is crucial and should be
included in the programme design.

PTJ's experience gained in applied research co-operation across national borders also
shows that the further establishment of the European Research Area should take applied
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research and its specificities more into consideration. In particular, the aspect of intellec-
tual property and its protection versus disclosure in a competitive context has to be taken
into account. In order to accelerate progress towards a European Research Area and fol-
lowing a systemic model, research cannot be regarded in isolation from the other system
elements, markets and societies. Efficient research co-operation within Europe needs a
co-operative context for knowledge to circulate freely between partners and for win-win
situations to occur. Competition between nations — albeit within the European framework —
may reduce these effects. An important first step would be to fully harmonise legal proce-
dures, for instance, in patenting — which result from different patent laws and thus have
created different patent application procedures in France and in Germany — in order to
successively lower barriers to co-operation.

References
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.4 Getting high on energy: Co-operating on fuel cell

development

Elisabeth Rossinot, Axane, Sassenage, France

The MDM project — which stands for "Membrane Electrode Assembly (MEA) Degradation
Mechanisms in Proton Exchange Membrane Fuel Cell (PEMFC) Systems for Stationary
Back-up Applications: Control, Understanding and Improvements" constitutes an astound-
ing example of a French-German cooperation in the field of applied research. It must be
kept in mind that MEAs constitute the very core of every future system developed on the
basis of fuel-cell applications. The MDM project was funded within the PAN-H programme
by the French National Research Agency (ANR, ANR-07-PANH-00803) and the German
Federal Ministry of Economics and Technology (BMWi, FKZ 0327795).1

Picture of one part of the MDM team (left to right): J. André (Axane), A. Montaut (Air Liquide), G.
De Moor (LMOPS), E. Rossinot (Axane), L. Flandin (LMOPS), M. Holzmann (SolviCore), T. Martin
(SolviCore), F. Maillard (LEPMI).

Axane? is a wholly owned subsidiary of the Air Liquide Group3 whose mission is to de-
velop, at a global level, complete packaged systems for generating energy from fuel cells
powered by hydrogen. Axane's market position in the area of hydrogen energy solutions
enables it to penetrate different niche markets, for which there is currently no satisfactory
alternative energy solution, such as portable power generation, extended back-up power,
several industrial applications and stand-alone power for remote sites etc.

Goals and origins of the cooperation

The MDM project was funded in the framework of the PAN-H programme by the French
Agence Nationale de la Recherche (ANR) and the German Bundesministerium fiir
Wirtschaft und Technologie (BMWi) for a period of three years (2008-2010). On the Ger-
man side, the Projekttrager Jiilich (PTJ) was responsible for the project management and
was involved in preparing this open research programme of the ANR. The main focus of
the MDM project was on the MEAs used in systems for stationary back-up application

1 See also the contribution of Ballouk concerning French-German cooperation in the PAN-H
research programme, chapter 11.3.

2 Cf. http://www.axane.fr.

3  Air Liquide is the world leader in gases for industry, health and the environment, cf.
http://www.airliquide.com/.
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and, more precisely, targeted an increase of MEA lifetime in fuel-cell systems. MEA life-
time objective for such applications is 5,000h with a performance target value of
0.48W/cm2. This means in other words that: i) an increase of its capacity to provide
power/unit is essential; and ii) an in-depth understanding and control of the different
mechanisms that limit MEA durability are necessary.

Concerning the partnership structure, it can be stressed that the consortium architecture
corresponded to a form of "triple mix", i.e. involving i) French/German; ii) public/private;
and iii) research/development/production (at least in the meaning of supply) partners. The
team which was co-ordinated by the French private partner Axane (fuel cell systems
manufacturer) consisted of:

m a German MEA manufacturer and supplier to Axane: SolviCore4

m three French research laboratories: i.e. two public ones, the Grenoble-INP/LEPMI5 and
the CNRS-LMOPS6 with complementary fields of expertise and one lab belonging to
the French company Air Liquide called Centre de Recherche Claude Delorme or
CRCD.

Axane had already worked with the two selected French public laboratories in the past
during other funded projects, but separately. Moreover, it appeared that these labs com-
plemented each other: as one is specialised in catalyst, the other in polymer topics.

For reasons that will be explained later, the choice of the project partners was an impor-
tant key to success in achieving the foreseen goals, due to the complexity of the phenom-
ena that are observed in the MEAs. A strong organisation, the willingness to share knowl-
edge as well as technical investigation and measurement tools were decisive in order to
deal with the multi-scale physical levels, from nanoscopic to macroscopic ones, from the
MEA manufacturing process to MEA operation. In this respect, the chosen organisation
(cf. Figure 11-2) ensured a complete scientific approach (research/development/
application) and allowed technological solutions from MEAs to be transferred to systems
in order to increase the MEA performance and life-time, and reduce costs.

4 SolviCore GmbH & Co. KG was founded on 1 July, 2006 by its parent companies Umicore and
Solvay. The 50-50 joint venture is based in Hanau, at Umicore's main R&D site in Germany:
http://www.solvicore.umicore.com/en/.

5  Laboratoire d'Electrochimie et de Physicochimie des Matériaux et des Interfaces, Grenoble:
http://lepmi.grenoble-inp.fr/.

6  Laboratoire Matériaux Organiques a Propriétés Spécifiques UMR 5041 CNRS-Université de
Savoie: http://www.Imops.univ-savoie.fr/fr/presentation.htm.
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Figure 1I-2:  Partners' organisation
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The PEMFC7 system supplier Axane (i.e. the coordinator of this project, as a 100% Air
Liquide subsidiary) gave MEAs specification based on industrial purposes and verified the
agreement between the proposed MEAs and the requirements. Axane has a systems ap-
proach and performed tests on little stacks with specific test benches and on industrialised
stack in complete fuel cell systems. CRCD is an Air Liquide research centre. During this
project, the CRCD studied MEAs operating conditions, thanks to specific mono-cell and
little stack test benches.

Thanks to its acquired knowledge in the MEA field, Solvicore improved, selected and pro-
posed MEAs with new high potential components for stationary applications. Solvicore
has also helped its partners in the protocol definition and performed initial and ageing
tests in mono-cell and little stacks.

By following a "material" approach, the two laboratories CNRS-LMOPS and Grenoble-
INP/LEPMI contributed towards increasing the understanding of the mechanisms that
govern MEAs' long-term behaviour. Complementary micro-structural, physicochemical
and mechanical analyses were performed on new and aged MEAs. Correlations with the

7 Proton Exchange Membrane Fuel Cell.



74 Joint Programmes

manufacturing process and operating conditions were proposed. More precisely, the
CNRS-LMOPS focused on the ageing mechanisms that affect the polymer membrane and
the electrode/membrane interface characteristics. Hydrothermal ageing was realised in
several combinations in order to point out the relevant parameters that govern the MEAs
long-term behaviour. Grenoble-INP/LEPMI explored the degradation mechanisms appear-
ing on active layers and associated interfaces. A further original feature of the approach
adopted by the consortium was to perform tests in real conditions, i.e. using real fuel cell
systems. Acting contrary to current practice for that time made it possible to collect pre-
cious and genuine data for the labs in charge of researching the MEA which furthered
understanding of the underlying degradation mechanisms.

It must be underlined that a clearly defined project framework encompassing the consor-
tium goals and working programme, as well as transparent roles and responsibilities
among the team greatly helped in achieving the collaborative goals. All in all, the project
can be seen retrospectively as a convergence of willingness at (inter-)institutional and
(inter-)individual levels despite (and maybe thanks to) cultural differences between French
and German as well as private and public partners.

To sum up, it can be stated that Axane's initial need was to produce performing techno-
logical systems. In this respect, the cooperation with SolviCore as a research partner and
a system elements supplier was decisive, in particular when considering the issues of
MEA, i.e. a) lifetime expectancies and b) degradation mechanisms.

The previously existing links between the two companies (SolviCore being one of Axane
suppliers), the mutual willingness to discuss the technical issues addressed as well as the
openness to cooperative solutions coincided with the historical opportunity offered by the
2007 ANR call for proposals promoting French-German cooperations. It must be clearly
remembered that this was one of the main reasons for starting this French-German col-
laboration. It must be also highlighted that the project fulfilled and then surpassed its ob-
jectives within its 3-year period (2008-2010). For instance, the lifetime expectancy of
5,000h in real conditions was reached during the project. At the time of writing, these val-
ues exceed 12,000h in real conditions thanks to progress made.

Nowadays, and years after the official end of the project, the cooperation between Solvi-
Core and Axane is still active and lively, conserving its own collaborative rhythmic taking
the form of regular meetings, e-mail exchanges and phone conversations. These current
cooperation activities are partly self-financed and cover aspects related to usual business
as well as research issues. For the French side, the MEA R&D issues are now included in
the H2E project funded by OSEO.
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Specific advances resulting from bilateral (applied) research cooperation

The main results of the project are:
¢ The selection of a new membrane fitting with the MDM lifetime target

— At least 10,000 hours in Axane stack in SolviCore test bench

— Test performed during more than 5,800h in the Axane EVOPAC system
(including stationary, storage & start/stop ageing)

The development of a new MEA including this new membrane:
— Decrease of the conditioning period (<5h instead of 17h)

— MDM initial performance target @600mV obtained in single cell & in Axane system, ranging
from 0.48W/cm? to 0.65W/cm? depending on the configuration.

— MDM initial performance almost achieved in Axane system (without conditioning & process
optimisation), around 0.45W/cm?

— Determination of the optimal operating conditions (SolviCore & Air Liquide)
— Scale-up phase achieved: new SolviCore standard MEA available

— Operating time extrapolation above 0.48W/cm? at 600mV: ~ 1,800h start/stop & ~ 5,750h
stationary (without process setup optimisation)

A better insight into the MEA degradation mechanisms, specially of catalyst and membrane
degradation (cf. list of publications resulting from the project at the end of the paper), which
strongly depend on the cell temperature, the inlet air hygrometry, the operating current density,
the number of start/stop events, and the duration of the storage period before use. More than
20 investigative methodologies were used for this study. New diagnostic tools were developed
and expertise reports on MEAs were produced. Results obtained in the MDM project provide
important inputs for Axane systems development.

Challenges, success factors and learning effects

The first difficulties involved coordinating tight planning and time schedules. Any new arte-

fact or technological system generates new expectations and reinforces uncertainties and
implies trial and error processes, which in turn make it difficult to predict precisely what will
happen when on a timeline.

From a technical and scientific point of view, different obstacles hampered the MDM pro-
ject. These obstacles had to do with difficulties in:

Evaluating the impact of the MEA manufacturing process on the MEAs life-time.
Understanding thoroughly the interactions between each element of the stack.

Improving MEA evaluation protocols at several levels (membranes, electrodes, GDL,
interfaces).

Controlling operating conditions (in a cell/stack) with local measurements.

Characterising the MEAs by physical, chemical and electrochemical techniques (from
the components to the stack).

Unveiling the MEA degradation mechanisms (chemical, electrochemical, mechanical)
and proposing alternative solutions to delay or avoid them.
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These limitations could be overcome within the MDM project thanks to: i) the clear distri-
bution of tasks between partners; ii) the complementary character of the tests performed;
and iii) the broad spectrum of tools and testing methods available within the consortium,
allowing the project teams to address all aspects of the issues concerned by MEA degra-
dation mechanisms (cf. Figure II-3).

Figure 1I-3:  Synthetic view of the spectrum of test methods and measurement tools
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Crucial for the success of the cooperation were the key factors which enabled a stable
French-German collaboration.

The human factor appeared to be important since the Axane employees involved were
used to communicating with a set of clearly identified technical and management counter-
parts who played the role of project facilitator. In addition, some of the contacts at Solvi-
Core were French-speaking which may have a marginally positive influence. Neverthe-
less, the rule from the beginning was to produce all documents in English, which was im-
portant for hierarchies both in France and Germany.

The quality of the project organisation and management, including a clear governance
structure, not only appeared to be crucial for the success of the project, but also provided
a clear and stable base for current and future collaborative work.

In terms of funding, the ANR-BMWi funding presented a real opportunity and incentive
which allowed not-so-distant-partners (compared to competitors and/or suppliers located
globally) to work together.

To summarise the success formula of this project in one sentence, it can be said that the
MDM project allowed partners that complement each other to work together well — with
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each partner retaining their independence — on issues that were successful because the
objectives were precisely and concretely formulated.

Examples of publications resulting from the MDM project

LEPMI

F. Maillard, L. Dubau, J. Durst, M. Chatenet, J. André, E. Rossinot, "On the durability of
Pt3Co/C particles in a proton-exchange membrane fuel cell: Direct evidence of bulk
Co segregation from the bulk to the surface", Electrochem. Commun., 12 (2010)
1161-1164.

L. Dubau, F. Maillard, M. Chatenet, J. André, E. Rossinot, "Durability of Pt3Co/C cathodes
in a 16 cells PEMFC stack: Macro and microstructural changes and degradation
mechanisms", J. Electrochem. Soc., 157 (2010) 1887-1895.

L. Dubau, F. Maillard, M. Chatenet, J. André, E. Rossinot, "Durability of Pt3Co/C cathodes
in a 16 cells PEMFC stack: Modification of the surface reactivity and electrocatalytic
activity for the ORR", ElectrochimicaActa, 56 (2010) 576-583.

L. Dubau, F. Maillard, M. Chatenet, J. André, E. Rossinot, "Durability of Pt;Co/C Cathodes
in a 16 Cells PEMFC Stack: Degradation Mechanisms and Modification of the ORR
Electrocatalytic Activity", ECS Trans., 33 (2010) 407-417.

L. Dubau, F. Maillard, J. Durst, M. Chatenet, J. André, E. Rossinot, "Influence of PEMFC
Operating Conditions on the Durability of Pt3Co/C Electrocatalysts", ECS Trans., 33
(2010) 399-405.

L. Dubau, J. Durst, F. Maillard, L. Guétaz, M. Chatenet, J. André, E. Rossinot, "Formation
of Pt hollow nanoparticles from Pt3Co/C during proton-exchange membrane fuel cell
operation", ElectrochimicaActa, invited article, 56 (2011) 10658-10667.

*L. Dubau, J. Durst, L. Guétaz, F. Maillard, M. Chatenet, J. André, E. Rossinot, "Through
the plane heterogeneities of aging in proton-exchange membrane fuel cells", ECS
Trans, 41 (2011) 827-836.

*L. Dubau, J. Durst, F. Maillard, M. Chatenet, J. André, E. Rossinot, "Heterogeneities of
aging within a PEMFC MEA", Fuel Cells, invited article,12 (2012) 188-198.
*publications resulting from both MDM and H2E projects

LMOPS

C. Bas, L. Reymond, A.-S. Danérol, N.D. Albérola, E. Rossinot, L. Flandin, "Key Counter
ion parameters governing polluted Nafion membrane properties" J. Polym. Sci. Po-
lym. Phys.47 (2009) 1381-1392.

L. Flandin, A.S. Danerol, C. Bas, E. Claude, G. De-Moor, N. Alberola, "Characterization of
the Degradation in Membrane Electrode Assemblies through Passive Electrical
Measurements" J. Electrochem. Soc.156 (2009) B1117-B1123.
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C. Bas, L. Flandin, A.-S. Danérol, E. Claude, E. Rossinot, N.D. Albérola, "Changes in the
chemical structure and properties of perfluorosulfonated membrane induced by fuel
cell operation" J. Appl. Polym. Sci.117, 4 (2010) 2121-2132.

Bas, C.,Albérola, N.D.,Flandin, L. "Effects of contaminant on thermal properties in per-
fluorinated sulfonic acid membranes”,J. Memb. Sci., 363 (2010) 67-71.
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I.L5 An open bilateral call for applied research projects

between Fraunhofer and Carnot Institutes: P2IC

Volker Tippmann, Fraunhofer Headquarters, Munich, German

Role and function of Carnot and Fraunhofer in the French and German
research landscape

Founded in 1949, the Fraunhofer-Gesellschaft is a non-profit organisation whose origi-
nal purpose was to distribute grants and donations to research which is directly relevant to
industry. Initial activities focused primarily on industry in Bavaria, though the Fraunhofer-
Gesellschaft has since become the driving force behind research and development (R&D)
throughout Germany, conducting applied research with its own resources. The Fraun-
hofer-Gesellschaft's first research facility was set up in 1954. Since the end of the 1960s,
the Fraunhofer-Gesellschaft — along with other large research institutes — has received
government funding (institutional funding) at both the national and federal state level and
only in 1974 the Fraunhofer "Model", defining above all the financial framework of Fraun-
hofer, was created. Currently the institutional funding constitutes around 35% of the total
budget of Fraunhofer which is used mainly for conducting basic research. An additional
30% stem from projects funded by public institutions (as contract research; here, Fraun-
hofer bids in competition with other research institutes), the remaining 35% come from
applied research contracted and funded directly by industry. The Fraunhofer-Gesellschaft
and its institutes are therefore in a unique position, operating in the fields of both public
and private research.

The introduction of the Carnot Institutes within the context of the 2006 framework law for
research has led to the creation of an intermediary research formation, which promotes
applied research and develops solutions in cooperation with — or under contract of — pri-
vate industry.

Although the Carnot initiative was inspired by the Fraunhofer Model, it does not by any
means represent a fundamentally new structure within the French research landscape.
The Carnot label is awarded by the Ministry of Research and Higher Education to parts of
or entire publicly funded research organisations, following a selection process managed
by the Agence Nationale de la Recherche (ANR). It is valid for a period of four years, but
can be renewed. The selected entities, called "Carnot Institutes”, profit from additional
project funding that is provided by ANR taking the revenues which come from industry into
account and thus applying a similar incitation mechanism like in the Fraunhofer model.
The major difference is that Carnot Institutes receive these funds in addition to their insti-
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tutional funding, whereas in the case of Fraunhofer the institutional funding itself is pro-
vided depending on the amount of industrial revenues of an institute.1

The 34 Carnot Institutes labelled in 2011 represent a large variety of French research or-
ganisations, including universities, Grandes Ecoles, CNRS, technical centres and other
non-university research centres. In 2006 the Association des Instituts Carnot (AIC), re-
sponsible for the organisation and coordination of the network of institutes, was founded.2

Main objectives of the open call for Carnot and Fraunhofer Institutes

France and Germany, being key drivers in Europe's knowledge-oriented economy, have
identified the improvement of the cooperation between public research and industry as a
key target in their respective research and innovation policies. In order to join forces in the
pursuit of this goal, the research ministers of the two countries decided at the 2nd Ger-
man-French Research Forum in Potsdam in 2005, to involve Fraunhofer in the design of
the Carnot programme and to encourage cooperation between Carnot and Fraunhofer
Institutes.

To this end, a Fraunhofer employee was sent to the French Ministry of Research (9
months) and later on to the ANR (another 9 months). One of the main objectives of this
work was to develop the cooperation between Carnot Institutes, and thus to create a net-
work of applied research institutes in France and extend this network to Fraunhofer and
Germany. Based on the Fraunhofer internal programmes, serving to connect different
Fraunhofer Institutes in transversal, industry-oriented projects, a French instrument was
designed that funds research projects between two or several Carnot Institutes. This pro-
gramme was open to the participation of Fraunhofer Institutes that were able to arrange
for their own financing.

Table 1I-3: Overview of the P2IC programme

Funding Partners

The Agence Nationale de la Recherche (ANR), the Bundesministerium fiir Bildung und For-
schung (BMBF)

Goals

Setting-up first cooperation projects between the newly founded Carnot Institutes and Fraun-
hofer.

Duration

2007-2010

Volume

Different funding schemes on the two sides:

1 For a more detailed comparison see Tippmann et al. 2010.

2 Cf. http://www.instituts-carnot.eu.



Joint Programmes 81

France:

Depending on the type of funded organisation an average percentage of about 45% of the total
cost is funded

Germany:

100% funding: €10 m

Programme characteristics

Open call: separate application, evaluation, selection and monitoring processes
Proposal preparation and selection process

ANR standard three step selection process (full proposals): peer reviews, evaluation and steer-
ing committee

Fraunhofer two step selection process: internal review and pre-selection of short project outline,
internal review of full proposal

Further aspects

The results of the programme led to a Memorandum of Understanding and a second further
developed programme, the Programme Inter Carnot Fraunhofer (PICF, see the contribution of
Tippmann and Buoncuore in chapter [1.9).

Measures taken to achieve the goals of the open call

Since the general objectives of the cooperation between Carnot and Fraunhofer were not
thematic but rather of a strategic nature, the Bundesministerium fir Bildung und For-
schung (BMBF, Federal Ministry of Education and Research) asked Fraunhofer's Head-
quarters in Munich to set up a project in which new strategies and concepts for the crea-
tion of bilateral alliances were developed. In the framework of this project Fraunhofer was
able to finance pilot projects with French Institutions, namely the Carnot Institutes, in order
to develop new alliances in applied research (German call). The responsibility for the pro-
gramme management was transferred to the Fraunhofer-Gesellschaft. Fraunhofer's
Headquarters thus diffused BMBF funds to the German Fraunhofer cooperation partners,
was responsible for the overall project management and also for monitoring and strategic
planning.

At the end of March 2007, the French ANR programme "P2IC" started, based on the idea
of the above mentioned internal programmes of Fraunhofer (French call).

The German project did not start until June 2007 while the ANR call had been already
launched in April, hence coordinating the two calls proved difficult, due to limited time.
Despite different selection processes and schedules, ANR and Fraunhofer were able to
start three projects with funding on both sides.

Besides that, two more projects were co-financed by the respective Carnot Institutes
themselves and seven loosely coupled activities were started in 2007. In total, 31 Fraun-
hofer and 27 Carnot Institutes were involved in the common activities.

The projects were monitored by two Fraunhofer Institutes, the Institute for Innovation and
System Research (ISl) in Karlsruhe and the Institute for Industrial Engineering (IAO) in
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Stuttgart and Fraunhofer's Headquarters in Munich with the goal to analyse the process of
creating research alliances and to identify good practices. This analysis was conducted in
close cooperation with ANR through regular interviews of project coordinators and two
workshops that assembled the coordinators of all projects.

In addition, a Fraunhofer-Carnot Symposium was held in 2007 in Marne-La-Vallée when
270 researchers and representatives from industry and public institutions developed new
project ideas in 21 workshop sessions. These ideas were taken up and transformed into
project proposals for the following joint programme (Programme Inter Carnot Fraun-
hofer).3

Table 1l-4: Overview of the first Fraunhofer-Carnot cooperation projects

Acronym  Full title Fraunhofer Institut Financ- Keywords
Institute Carnot ing

Germa- Germanium on [ISB LETI BMBF - e Semiconductors

nium on Isolator LETI « High performance

Isolator processors

¢ lon implantation

TEROPP  Technologies for ter- IIS, Fokus, GET, BMBF - e Communication
minals in opportunistic  HHI LIST, ANR networks
radio applications LETI, infrastructure
IEMN, « Reconfiguration
UTT, of radio networks
C3S

e Broadband
front-end modules

VMD Virtual Material Design  ITWM MINES BMBF - e Microcomputer
MINES tomography

e Stochastic

models
e Numerical
simulation
Probadur  Probabilistic approach ILT, LBF MINES, BMBF - e Laser joining
of the long term be- Cetim ANR technologies
haviour of structural e Endurance
assemblies made of strength of joined
thermoplastic compos- thermoplastics
ite materials
Franot- Non-destructive char-  IZFP ARTS BMBF - ¢ Non-destructive
Form acterisation of micro- ARTS characterisation
structures in fine- e ultrasound

grained steels

3 See the contribution on PICF in chapter 11.9.
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Specific challenges of the open call

The major challenge in open calls is the coordination of separate processes concerning all
phases of the call:

m project proposal,

m evaluation and selection,

m project start-up,

= monitoring and

m closing of the projects.

In each of these phases funding organisations might have similar but still different objec-
tives, a diverging schedule and rules and regulations that have to be brought in line. De-
pending on the flexibility of the funding organisations, changing and adapting their coordi-
nation process becomes more or less complicated.

The consequences for the research projects range from slight delays in project scheduling
up to a complete separation of project work. In this case the open call had to cope with the
following challenges:

Coordination of schedule

As mentioned before the programme and hence the proposal phase on the German side
started later than on the French side, resulting in a very short time frame to set up com-
mon proposals.

Coordination of objectives

The objectives on the French side were clearly basic research oriented, following the ANR
policy for the Carnot Institutes. On the German side the objectives followed the general
Fraunhofer policy for applied research, which resulted in major difficulties for project part-
ners to elaborate on a proposal that would meet the objectives on both sides.

Coordination of the selection process

Projects were selected separately, on the French side following the ANR standard proc-
ess, on the German side following the Fraunhofer process. As a result only three of the
twelve projects selected on the German side were selected on the French side.

The consequences of these coordination difficulties for the research projects are de-
scribed in the following chapters. Since the open call resulted in different types of project
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financing, three exemplary projects will be presented: one with equal bilateral funding,4
one with partially bilateral funding 5 and one with almost no funding on one side.6

Success factors and learning effects

Concerning the primary goal of the open call to start the first research projects between
Carnot and Fraunhofer Institutes and thus to intensify the cooperation between these
partners, the call can be considered a success. An immense first impulse was given
which became clearly evident in the 2007 symposium in Marne-La-Vallée (following this
first call) where in more than 20 thematic workshops covering different research fields
inside of five guiding themes (Transport, Energy, Civil Security, Health and ICT) a multi-
tude of areas of future cooperation were discussed. The fact that because of the open call
there was now a possibility to cooperate attracted hundreds of people to the symposium.
The lesson learned is quite simple: no call - no cooperation.

Concerning the actual execution of the call and the projects the results were - due to the
above described challenges - less satisfactory. Based on these experiences, the most
important lesson learned from this open call is the importance of coordination of the
framework conditions when setting up joint projects. Joint projects need joint calls,
separate calls lead to separate projects.

Consequently, a second programme was created as a joint programme with common
processes from the proposal phase until the closing phase based on these learning ef-
fects.”

Summary and conclusions

In 2007 ANR and Fraunhofer gave the first impulse for the cooperation between Fraun-
hofer and Carnot Institutes by opening one of their programmes to the participation of for-
eign partners. While this first attempt to intensify the scientific relations resulted in a lot of
new projects and a follow-up programme, many difficulties were encountered during this
first practice. Above all, the lack of coordination because of separate processes caused
problems especially on the project level, starting with the elaboration of a common pro-
posal and continuing until the closing of the projects.

Both ANR and Fraunhofer were convinced that only by setting up a joint call with just one
agreed upon process, the least amount of asymmetries in the framework conditions for

See the contribution by Wansch in chapter 11.6.
See the contribution by Résch and Altendorf in chapter 11.7.

See the contribution by Hirsekorn in chapter I1.8.

N o g s

See the contribution on PICF by Tippmann and Buoncuore in chapter 11.9.
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the respective partners would lead to sound projects and thus to better results. This joint

call was developed commonly in 2008, as shown by Tippmann and Buoncuore in chapter
1.9.
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I.L6 Specific challenges of complex bilateral research
consortia: Cooperation experiences in the P2IC

Rainer Wansch, Fraunhofer Institute for Integrated Circuits IIS, Erlangen, Germany

The project TEROPP: Funding, partner structure and collaboration

In 2008, the Fraunhofer Institute for Integrated Circuits [IS1 started co-operating with
French institutes in the framework of the TEROPP (Technologies for TERminals in OP-
Portunistic applications) project. TEROPP is based on the increasingly limited and regu-
lated spectrum of frequencies for wireless communication, and focuses on compiling
technical solutions for efficient access and efficient use of spectral resources in mobile
applications of communications. TEROPP is a comparatively large, joint Fraunhofer-
Carnot project that was positively evaluated in the context of the first ANR-BMBF call pro-
cedure, strategic cooperation in the field of information and communication technologies.
The research consortium consists of three Fraunhofer Institutes and six Carnot Institutes.
These are: the Fraunhofer IIS in its function as German project coordinator, as well as the
Fraunhofer HHI (Fraunhofer Institute for Telecommunications, Heinrich Hertz Institute)
and the Fraunhofer FOKUS (Fraunhofer Institute for Open Communication Systems) and
the Institut TELECOM as French project coordinator, CEA-Leti (Laboratoire d'Electronique
des Technologies de l'Information), CEA-List (Laboratoire d'Intégration des Systemes et
des Technologies), C3S (Carnot Institute Centrale Supélec Systems Sciences), |IEMN
(Institut d'Electronique, de Microélectronique et de Nanotechnologie) as well as UTT (Uni-
versité de Technologie Troyes) from France. These institutes formed a project consortium
for a period of three years (2008-2011). The Fraunhofer-Carnot cooperation programme
relies on a bilateral funding structure: €1.5 million funding was granted to the French insti-
tutes by the Agence Nationale de la Recherche (ANR) and in Germany, the Bundesminis-
terium fir Bildung und Forschung (BMBF) provided the same amount of funding. Here,
the funding was granted within the P2IC Fraunhofer-Carnot research programme man-
aged by the Fraunhofer-Gesellschaft.2 This programme aims to enhance scientific leader-
ship in national and international R&D, prepare the transfer of technology and knowledge
to industry and create long-term strategic French-German alliances between excellent
research organisations.

1 Main research areas of the Fraunhofer IIS are audio and video source coding, multimedia real-
time systems, digital radio broadcasting and digital cinema systems, integrated circuits and
sensor systems, design automation, wireless, wired and optical networks, localisation and
navigation, imaging systems and nanofocus X-ray technology, high-speed cameras, medical
sensor solutions and supply chain services. Their main focus is on developing prototypes
ready to go into commercial production. Cf. http://www.iis.fraunhofer.de.

2 Cf. the contribution of Tippmann in chapter I1.5.
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The collaboration emerged at the initiative of the Institut TELECOM. The Institut
TELECOM and CEA-Leti contacted the potentially interested Fraunhofer Institutes in a
first step and asked whether they would be interested in a joint project researching the
efficient use of spectral resources in mobile applications of communications. At first, the
Fraunhofer HHI coordinated the proposal but when it transpired that this particular institute
was unable to finish the proposal due to time constraints, this task was passed on to the
Fraunhofer IIS. Since learning how Fraunhofer Institutes are organised and how they work
was a primary motive of the French partners to start this cooperation, switching the lead
partner on the German side was not perceived as a problem. Although the French and
German partners submitted individual proposals in their own countries, the contents and
work packages were coordinated, in order to meet the desired research goals and so that
the content and research process were acceptable to both research funding organisations
involved.

Main objectives of the French-German cooperation

The broad objective of this interdisciplinary and bilateral cooperation is rooted in its tech-
nological and thematic profile, i.e. to contribute towards an enhanced industrial competi-
tiveness, and to exploit future markets. At the technical level, the main challenge of the
project is to extend the use of spectral resources in mobile communication applications,
focusing on cognitive radio technologies. Further goals of the cooperation consist in set-
ting up an internationally visible research and development unit in cognitive radio tech-
nologies, and developing scientific cooperation between the participating German and
French partners. This collaboration is supposed to be the initial step towards further coop-
eration projects on the national and supra-national — mainly European - scale between the
participating institutes. In this framework, the research consortium can build links between
the European research level and industrial applications. The French-German research
cooperation further allows synergies to be exploited and complementary competencies of
the research partners to be used, thus enabling knowledge transfer. A further pertinent
aspect is the envisaged creation of a critical mass in the radio technology research and
application field.3

In this general context, the P2IC Programme greatly encouraged this specific cooperation
and offered cooperation opportunities that could not have been easily realised otherwise.
Fraunhofer IS profited from this particular project in that it was able to access a new and
promising scientific field which offers opportunities for further research projects in the fu-
ture. Additionally, the researchers involved in the project gained a good overview of the

3 Cf. Loumeau, P./Nguyen, V.-T.: Technologies for terminals in opportunistic radio applications.
Projet TEROPP 2008-2001, http://www.instituts-carnot.eu/files/PP4%20-%20Terrop_03_11.pdf,
Couronné, S.: TEROPP presentation at Carnot-Fraunhofer Kick-off meeting in Strasbourg
(January 2008).



Joint Programmes 89

relevant research and innovation actors in this field in both countries. However, whether it
will be possible to establish sustainable relationships from the TEROPP project team can-
not be evaluated yet.

Measures taken to achieve the goals of the cooperation

The ambitious project goals required bundling resources and competences in different
research and application-oriented fields, so that a broad range of partners was integrated
in the TEROPP project. Consequently, the main tasks were divided between the different
partners. Generally, the French partners were mostly oriented towards basic research and
respective work packages were designed for this. The German partners by contrast
worked and concentrated on implementing the research results. On the German side, the
main R&D focuses in future mobile communications networks addressed in the TEROPP
project were: re-configurability in cognitive radio networks, optimisation of an embedded
computer platform, as well as the co-design and optimisation of very wide-band front end
modules. As regards the project results, the German partners were able to develop certain
components in the research field and were clearly more interested in exploiting the re-
search results than the French partners. The French partners developed simulations.
Thus, the research teams from both countries profited from their complementary compe-
tences.

In order to better co-ordinate work packages and research results, both at the national
and bilateral levels, the project management planned meetings of the respective national
partners, and further project meetings of the whole bilateral consortium. Co-ordination
meetings of the different Fraunhofer partners, for instance, enabled discussing tasks, work
packages and interfaces on the German side, and also preparing for meetings with the
French partners. The French-German kick-off meeting in Paris (December 2007) was de-
voted to the presentation of each partner and its contribution to the TEROPP objectives,
as well as naming members of working groups and selecting German and French contact
persons for each work package and task. Consecutive meetings were used to present and
discuss intermediate research results, as well as further joint activities and cooperation
projects (e.g. further development of projects or individual work packages, initiation of
bilateral Industrial Advisory Boards, possible future technologies based on TEROPP, co-
operation opportunities in European research support programmes, the exchange of stu-
dents). Smaller brainstorming sessions allowed in-depth discussions of these points that
were then presented to the whole project team. Further, project presentations at exhibi-
tions or trade fairs (e.g. Cebit) were used to diffuse the project goals and intermediate
results to industry.

The specific aspects of knowledge transfer and also cooperation structures are targeted,
utilising dissemination and training activities such as joint summer schools, annual work-
shops, and joint work on common platforms, while the establishment of critical mass in
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radio technology research — besides the knowledge transfer aspect — is being addressed
through the integration of Ph.D. students. Altogether 10 students in Carnot Institutes are
preparing their doctoral theses in one of these technology fields.4

Specific challenges in bilateral applied research

A big challenge in the TEROPP project was the large number of institutes involved. Three
Fraunhofer Institutes and six Carnot Institutes were involved in the project, with the result
that single institutes were working alongside each other instead of working together. Pro-
ject management in these larger cooperations requires tight and well-defined schedules
and work packages in order to manage the different parts of the whole programme suc-
cessfully. Furthermore — due to different administrative procedures on the French and
German sides and thus different schedules in the proposal selection processes — the
French institutes started later with their work, which also proved to be difficult to handle.
Although the notice of the proposal acceptance for the Carnot Institutes was still pending,
the Fraunhofer Institutes started with their defined research tasks. Additionally, as most of
the work on the French side was supposed to be done by Ph.D. students, these had to be
selected which took about half a year. In consequence, the Fraunhofer Institutes had to
compensate for missing inputs from the Carnot Institutes. This of course affected the
planned sequence of tasks and can be seen in retrospect as a major deficit of the project
and very challenging for the German project management. The lack of synchronised pro-
ject funding and organisation must be creatively addressed in order to link the results of
French and German partners.

The concept of two different project proposals for the French and the German funding
authorities proved to be a further challenge, because it required extensive discussion and
co-ordination processes among the partners. Basically, Fraunhofer Institutes and Instituts
Carnot wrote their project proposals independently and geared to the call requirements of
the respective national funding agencies. Even though both national proposals were de-
signed to be accepted by the ANR and the Fraunhofer-Gesellschaft, this procedure led to
considerable co-ordination efforts on the part of all team members to draw up a successful
project schedule.

4 Cf. Couronné, S./Wansch. R./Bochow, B./Kortke, A./Keusgen, W./Schubert, M.: Technologies
for TERminals in OPPortunitstic radio applications — TEROPP. Contribution to the Intermedi-
ate Report of the Fraunhofer-Carnot cooperation to the German Federal Ministry of Education
and Research (BMBF), May 2008, Couronné, S.: TEROPP presentation at Carnot-Fraunhofer
Kick-off meeting in Strasbourg (January 2008).
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Success factors and learning effects

A first success factor was certainly the project organisation and management under the
given conditions and constraints with respect to the complex partner structure and differ-
ent schedules (as presented above). The efficient and detailed preparation of the project
work — co-ordination meetings between the national and bilateral partners — led to a suc-
cessful project start, with all involved partners having a clear understanding of project
goals and approaches.5

In addition to acquiring technical knowledge, the team of researchers accumulated con-
siderable knowledge about the relevant research teams and research institutions in their
field of research in both countries. This kind of implicit knowledge seems to be highly im-
portant in promoting bilateral research projects, since the research systems in France and
Germany follow different rationales. This applies to the structure of research funding, but
also the attitude and relevancy of applied research and role of innovation within the re-
search system. The application focus in the work of Fraunhofer Institutes deviates some-
what from the common research understanding of French institutes, however, it is never-
theless of crucial importance for Fraunhofer Institutes. Understanding the importance of
application-oriented research seems to be the cornerstone of success in bilateral research
projects with a focus on applied research. Such projects could be beneficial in both coun-
tries: firstly, to evoke an understanding for applied research in a Fraunhofer sense in
France, and secondly, for the German scientists to profit from the basic research results
generated by the French partners.

During the TEROPP project, very concrete learning effects were generated regarding the
organisation of bilateral research projects. The number of participants in future Fraunhofer
Carnot cooperation projects should ideally be limited to three partner institutes in France
and three partner institutes in Germany, for the sake of lean management and in order to
limit co-ordination efforts and respective losses. In addition, competent support with re-
gard to administrative specificities and formal issues is needed in both countries. Further-
more, it would be helpful if thematic key aspects existed in the support of applied bilateral
research.

Initiating and maintaining international co-operative structures requires a long-term per-
spective in order to establish and intensify partnerships. Incentives to co-operate have
great potential for establishing stable and reliable relationships in bilateral consortia. Sup-
port measures can foster the motivation to cooperate. Bilateral cooperation needs con-
crete incentives and specific programmes with the necessary funding. If this funding does
not exist, bilateral research cooperations are difficult to organise.

5  Cf. Couronné, S.: TEROPP presentation at Carnot-Fraunhofer Kick-off meeting in Strasbourg
(January 2008).
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Summary and conclusions

The science and research systems in France and Germany differ largely: not only the sys-
tems themselves, but also the research funding systems. Promoting mutual understand-
ing, prior experience with the systems, as well as generating knowledge about how the
systems function will increase the propensity for further and future cooperation. This holds
especially for public research and public research projects. It is of less relevance for pri-
vate research and cooperations with French enterprises, where cooperations already work
smoothly. Despite all differences and barriers, the cultures of France and Germany com-
plement each other in such a way that cooperations work well, once the communication
process has been initiated and joint working routines are established.
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A creative way to establish French-German research
collaboration: The example of Ecole des Mines de Paris
and Fraunhofer ITWM

Ronald Rosch, Fraunhofer Institute for Industrial Mathematics ITWM,

Kaiserslautern, Germany

Hellen Altendorf, Centre de Morphologie Mathématique, MINES ParisTech, Fontaine-
bleau, and Fraunhofer Institute for Industrial Mathematics ITWM, Kaiserslautern, German

Introduction: Digital Engineering — Virtual design of materials: A bilateral
research proposal of the Ecole des Mines de Paris and Fraunhofer ITWM

In 2007, the Ecole des Mines de Paris, Centre for Mathematical Morphology (CMM) and
Fraunhofer ITWM?1 wrote a research proposal in the framework of the P2IC Fraunhofer-
Carnot research programme.2 This project targeted 3D image analysis and microstructure
modelling. Based on their common methodological roots, both research partners had al-
ready maintained contact for several years and developed joint research projects to tackle
specific challenges in image processing. However, lack of funds had always prevented
joint research till then, so the P2IC programme was perceived as a sound opportunity to
strengthen existing contacts and conduct joint research. In order to prepare this project,
the institutes organised a workshop on 3D image analysis and modelling of microstruc-
tures in Kaiserslautern, accompanied by researcher and Ph.D. student visits at Fraunhofer
ITWM.

The research project 'Digital Engineering' focused on the geometric analysis of materials
microstructures and the virtual design of different materials. Research results should be
beneficial for energy saving in lightweight construction (in cars or planes), in the food in-
dustry, as well as in the paper industry and in hygiene products. The consortium co-
operates with industrial partners in order to obtain diverse test materials (foams, fibre-
reinforced materials, porous structures).

1 The core competence of the Fraunhofer Institute for Industrial Mathematics ITWM is to provide
mathematical models for technical systems. Fraunhofer ITWM is organised in eight depart-
ments. Dr. Ronald Résch heads the Image Processing Department that develops algorithms
for image and signal processing and complete image processing solutions. Core competen-
cies of the department are in surface quality inspection, the analysis and modelling of micro-
and nanostructures, ultrasonic imaging, and signal analyses for railway systems. The depart-
ment develops algorithms and different software systems to be used by industrial clients.
MASC (modular algorithms for surface control), for instance, offers tools and components to
characterise material surface qualities, while MAVI (modular algorithms for volume images)
characterises and models material microstructures, based on 3D images, thus enabling geo-
metric analyses, stochastic modelling and simulations of material properties. Cf.
http://www.itwm.fraunhofer.de.

2 Cf. the contribution of Tippmann in chapter I1.5.
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However, the funding authorities at the Agence Nationale de la Recherche (ANR) and the
Fraunhofer-Gesellschaft evaluated the French and German proposals separately, accord-
ing to their national eligibility criteria. This resulted in an exclusively positive proposal
evaluation of the German part, while the French partner did not receive public funding for
their planned work.

Main objectives of the French-German cooperation

The joint Fraunhofer-Carnot research project addressed diverse objectives and chal-
lenges, the first being to advance methodological approaches in material analysis. Fraun-
hofer ITWM envisaged co-operating with the Paris Ecole des Mines, the inventors of mor-
phological methods that are used in ITWM, and thus benefiting from further learning ef-
fects. However, in the course of the cooperation, the full breadth of the spectrum of mor-
phological methods became obvious, providing the basis for further methodological ap-
proaches concerning the morphological analyses of material microstructures. Further
goals referred to investigating relationships between microstructures and the physical
properties of materials, and to developing new models for granular materials. Finally, the
project aimed to develop statistical model-fitting procedures.

Since both partners complement each other in the methods used, including certain over-
laps, the cooperation is very fruitful and leads to considerable synergy effects. Both the
Ecole des Mines and Fraunhofer ITWM assess their collaboration as very efficient, stating
that the joint work leads to better results than individual approaches. The French-German
"axis" is clearly visible, currently more in the scientific than in the industrial sense. Further
scientific work is necessary in order to forge extensive contracts to industry. This will then
pave the way to the very promising European market.

Measures taken to achieve the goals of the cooperation

Both German and French partners developed the joint research proposal and submitted it
to the relevant bodies, the Agence Nationale de la Recherche (ANR) and the Fraunhofer-
Gesellschaft within the framework of the P2IC research programme. The Ecole des Mines
and Fraunhofer ITWM at that time had already known each other for about ten years, but
the contacts were rather loose. The joint research project thus also aimed to consolidate
already existing relationships.

One major obstacle was the fact that the French partner was not successful with its ANR
proposal; however, the Ecole des Mines was very much interested in this project and in-
vested internal funds in order to contribute to the research, even without receiving public
funds. The cooperation under these sub-optimal framework conditions was strengthened
by the joint Ph.D. project of Hellen Altendorf who wrote her thesis as a ‘co-tutelle' (dual
Ph.D. thesis) in Kaiserslautern and Paris. Both partners plan to continue this model of
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jointly supervising scientific work, and currently two further Ph.D. students (financed by
Fraunhofer ITWM) are engaged in joint French-German research activities. At the same
time, the research team's proposal to the French-German University FGU (Deutsch-
Franzésische Hochschule)3 for a bi-national graduate school was successful and led to
grants for bilateral Ph.D. theses. This enables the Ecole des Mines and Fraunhofer ITWM
to organise bilateral workshops for Ph.D. students — which are considered to be very
valuable for joint research and maintaining co-operative relationships. Moreover, the two
institutions organised three international workshops on "3D image analysis, modelling,
and simulation of materials properties" (Kaiserslautern 2008, Fontainebleau 2010, Saar-
briicken 2011). Each of these well perceived events hosted 70-80 researchers from vari-
ous fields and provided the perfect framework for interdisciplinary discussions. The work-
shops also served as first international step for Ph.D. students from ITWM and Ecole des
Mines.

Specific challenges in bilateral applied research

The most important challenges in the Ecole des Mines and Fraunhofer ITWM cooperation
stemmed from the asymmetric funding structure, as the project proposal was positively
evaluated only by the German side. However, since both partners were very much inter-
ested in building co-operative structures, they tried to find alternative ways to organise the
research and to foster joint activities. Specific measures are focused on integrating stu-
dents and Ph.D. students who are jointly supervised in Paris and Kaiserslautern, as well
as trans-border workshops and conferences. The consortium partners prepared two more
(unsuccessful) proposals for the following Fraunhofer-Carnot calls. Currently, the two insti-
tutes are applying to European support programmes (e.g. ESPRIT - European Strategic
Programme on Research in Information Technology).

Further challenges, such as the different ways of organising and performing applied re-
search and different working modes are perceived rather as opportunities, in the sense
that they can contribute to serving different markets, thus enhancing flexibility and further
learning effects.

Success factors and learning effects

From the viewpoint of Fraunhofer ITWM, cooperation with French research institutes is
not straightforward, but is very valuable, and is perceived in an extremely positive light.
Through experiences gained from collaborating with French partners, Fraunhofer ITWM
has deep insights into working models in France and the differences between the specific
Fraunhofer working structure and that of the Ecole des Mines. Research projects at the

3 See also the contribution of lancu in chapter I11.1.
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Ecole des Mines are largely conducted by Ph.D. students, so that Ph.D. theses are gen-
erally performed within specific project contexts. The client company funds the Ph.D. work
for a duration of three years (the period generally foreseen for a Ph.D. in France), and the
student specifically deals with the client's problem in his or her thesis. This situation can-
not be transferred to the Fraunhofer context, because here industrial contracts are mostly
planned in shorter time cycles. Further, the Fraunhofer mission and working philosophy
implies flexible and quick reactions to clients' requests, so that Fraunhofer Institutes in
most cases do not have sufficient time to search for Ph.D. students before the project
starts. This leads to the specific situation in which Fraunhofer Ph.D. students tend to focus
their theses on theoretical and basic research-oriented parts of industrial projects, while
they work in parallel in ITWM on industry-oriented research projects. This can lead to a
certain discrepancy, since applied research projects for industrial clients are not necessar-
ily fully compatible with the thematic focus and time schedule of the thesis work. However,
this procedure leads to considerable learning effects and competence gains for the Ph.D.
student: besides writing the thesis, the student is gaining work experience in acquiring
research funds, as well as realising and — partly — managing research projects. These
competences are very valuable for a later professional career. Ph.D. students are gener-
ally funded by Fraunhofer means or through external grants.

A further learning effect targets the personal level of cooperation: the personal component
and the commitment of individual key persons is crucial in establishing and maintaining
cooperation structures, indeed the very stability of these "nodes". In the specific case of
the digital engineering project, not only were the key persons very much convinced of and
engaged in the research, but they also invested internal funds so that the project could be
conducted and completed as initially foreseen. The results go even further than the re-
search project, since the French-German team established a scientific conference cycle
on the basis of the project.

From the viewpoint of Fraunhofer ITWM, bilateral working groups at a personal level are
now necessary to further consolidate the cooperation. In order to develop further options
for industrial markets, continued public support is still necessary. Approaching and devel-
oping new markets requires time, endurance, and efficient preparation of the specific of-
fer. In this respect, public support should cover this pre-development period before re-
search institutes obtain industrial contracts.

As a general conclusion from the experience gained so far, Fraunhofer ITWM emphasises
that setting up bilateral stable cooperative structures in applied research requires a certain
time period to evolve. In this specific case, initial distance or reluctance between the part-
ners was considerably reduced. In the course of the joint activities, both research partners
actively engaged in joint activities and got to know each other very well. This is considered
an indispensable and pertinent basis for stable and long-term relationships. Very impor-
tant in this respect are a certain permanence of exchange relationships, as well as posi-
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tive attitudes on the part of the partners, and solid personal contacts. The latter form the
core of the bilateral partnership and can be supported by geographical proximity (in the
sense of enabling regular personal meetings).

Against the background of the experiences gained so far, and the opportunities in the
French market, Fraunhofer ITWM considers a "bridge" in France to be necessary.

Summary and conclusions

Summarising, the cooperation between the Ecole des Mines de Paris and Fraunhofer
ITWM is evaluated very positively by Fraunhofer ITWM, mainly with respect to forming
networks on a personal basis, and to methodological aspects in image processing. There
are certain overlaps in the work of both partners, but also different procedures and work-
ing modes as well as complementary competences and approaches that allow the insti-
tutes to offer various solutions to their partners and clients.

Besides know-how and complementary competences, the personal contact level is con-
sidered crucial to establish stable research cooperations across national borders. Even
though the joint research project could not be realised as initially planned, the partners
were very interested in working together and the Ecole des Mines invested internal funds
to carry out this cooperation. Further, the partners found creative ways to develop and
shape joint activities, and thus made the best out of the initial asymmetric funding situa-
tion. All in all, the activities undertaken so far even led to further opportunities for research
cooperation. The conference event, for instance, was continued, and project proposals for
submission at the European level are being drafted. Further, the first joint Ph.D. thesis
("3D Morphological Analysis and Modelling of Random Fibre Networks — applied on Glass
Fibre Reinforced Composites") has just been successfully completed, and additional funds
were acquired for a graduate school. It is now planned to extend the personnel exchange
even further — e.g. through internships or student stays in the respective partner institute —
in order to increase researcher exchange and mobility.

Both partners jointly developed visions for future collaboration. These basically involve a
joint competence centre as the core for research activities in virtual material design, and
developing a software tool in this field. The collaboration realised so far shows that there
are promising market opportunities throughout Europe that could be exploited in a co-
operative way and which would also benefit from the different business models and work-
ing modes of the partners. Fraunhofer ITWM's specific experiences with the P2IC pro-
gramme showed that collaborative structures between different research partners require
strong motivation on the part of the partners, and favourable framework conditions, i.e.
support structures. Without these pre-conditions, bilateral cooperation is hard to realise
and will only be established with difficulty.
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Different funding structures and research missions as
opportunities for trans-border cooperation

Sigrun Hirsekorn, Fraunhofer Institute for Non-Destructive Testing IZFP, Saarbriicken,
German

A bilateral research proposal by the French Institut Carnot ARTS and the
Fraunhofer IZFP: "Non-destructive characterisation of fine-grained steel”
(FranotForm)

In 2007, the Fraunhofer Institute for Non-Destructive Testing IZFP1 and the Institut Carnot
ARTS (Actions de Recherche pour la Technologie et la Société)2 Metz, together with the
industrial partner Arcelor Research drafted a research proposal in the context of the P2IC
research programme.3 The envisaged project targeted the interrelation of the microstruc-
ture in fine-grained steels and their elastic and plastic behaviour resulting in materials de-
sign for specific applications in the transportation industry. The project was specifically
dedicated to microstructures of high-strength steel sheets and aimed at weight reduction
in the transportation industry as well as the necessary requirements of hardness and
formability. In this context, the project further envisaged analysing possible unwanted
phenomena during forming processes of high-strength metal sheets.

Fraunhofer IZFP at that time maintained a long-standing relationship with the Ecole Na-
tionale Supérieure d'Arts et Métiers (ENSAM) — specifically the Laboratory of Physics and
Mechanics of Materials LPMM4 — in Metz that belongs to the Institut Carnot ARTS. Both

1 The Fraunhofer Institute for Non-Destructive Testing IZFP examines systems and materials
without damaging or destroying them, with the help of specific advanced methods. More
broadly, Fraunhofer IZFP develops techniques and builds devices for industrial inspection in
the automotive industry, in oil and gas supply, transportation, aerospace and further branches.
The institute uses various methods for data evaluation and documentation, and offers a wide
range of services, including the evaluation of new inspection procedures, training, as well as
on-site inspection and tests. IZFP is located in Saarbriicken and has an affiliate branch in
Dresden. It is a member of the Fraunhofer Materials and Components Alliance and aims to
broaden international cooperation. Fraunhofer |ZFP collaborates with research partners in
Metz; this cooperation structure strongly benefits from the close geographical proximity of both
partners. Cf. http://www.izfp.fraunhofer.de.

2 ARTS is affiliated with the French Industrial Engineering School ENSAM. ARTS consists of 24
research laboratories at nine locations in France. Its research fields range from material mi-
crostructures to production technologies and procedures. Cf. http://www.instituts-
carnot.eu/fr/arts.

3 Cf. the contribution by Tippmann in chapter I1.5.

4 LPMM is the joint research laboratory of the three Metz academic institutions that are active in
materials and mechanical sciences (the University of Metz, the Ecole Nationale d'Ingénieurs
de Metz, and the Ecole Nationale Supérieure d'Arts et Métiers ENSAM). LPMM focuses on
mechanical engineering. The laboratory was founded in 1982 and since 1985 is also a CNRS
(Centre National de la Recherche Scientifique) Research Unit. At the beginning of 2011,
LPMM merged with the Laboratoire d'Etude des Textures et Applications aux Matériaux
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partners aimed to further develop this cooperation by means of a joint research project. In
order to guarantee the proximity to industrial applications and accessibility to appropriate
steel samples Arcelor Research was integrated in the research cooperation. Arcelor Re-
search provided steel sheets of different composition and microstructure as samples for
the co-operative research project.

The P2IC Fraunhofer-Carnot cooperation programme envisaged that French and German
research partners submitted their proposals to the responsible agencies in France and
Germany, the Agence Nationale de la Recherche (ANR), and the Fraunhofer-Gesell-
schaft. The ANR and the Fraunhofer-Gesellschaft evaluated the French and the German
proposal, respectively, both according to their national eligibility criteria and reached inde-
pendent decisions about the research proposals. This resulted in an approval of the Ger-
man part of the project, while the French proposal was not positively evaluated by the
ANR, so that only one part of the joint project received public funding.

Main objectives of the French-German cooperation

The bilateral research project was embedded in the overall challenge of reducing vehicle
weight in order to reduce CO, emissions and material consumption and — at the same
time — fully taking passenger safety aspects into consideration. This requires material with
specific characteristics of hardness and formability. High strength steels with specially
designed microstructure, the material focus in this project, provide a very promising solu-
tion to these contradictory requirements. Under this broad objective, the project had two
research lines targeting (i) the investigation and evaluation of the microstructure of high-
strength metal sheets and the phenomena during forming processes of these sheets, and
(i) material design and optimisation for application in the automotive, aeronautics, railway,
naval and steel industries exploiting the interdependencies between microstructure and
elastic/plastic materials behaviour. In order to meet these challenges, the project was
structured in two parts: while Fraunhofer IZFP addressed the microstructural investigation
and evaluation with non-destructive testing methods of all provided samples at their virgin
state and after processing, the French scientific partner planned to model the material
deformation, i.e. to provide the theoretical background. The industrial partner Arcelor
agreed to provide appropriate steel sheets and to perform the required forming processes.

Thus the bilateral project aimed to bring together different procedures and competences in
order to enable in-depth investigations for application in the transportation industry. It was
moreover planned to stabilise and extend the existing cooperation structure as well as to

LETAM, creating the new university-CNRS mixed research unit (Unité Mixte de Recherche)
LEM3 (Laboratoire d'Etude des Microstructures et de Mécanique des Matériaux). Cf. Eurofer
(2002): Networking in European Steel Research,
www.eurofer.org/eurofer/Publications/pdf/2002-NetEURes.pdf;
http://www.lpmm.univ-metz.fr/iweb-lem3/, http://www.ic-arts.eu/.
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increase industrial competitiveness in France and Germany by developing high-
technology and high-quality products.

Measures taken to achieve the goals of the cooperation

The main measure to achieve both the project goals and to deepen existing contacts con-
sists in the cooperation structure and the division of tasks between the participating part-
ners, with each organisation contributing its specific core competencies. LPMM Metz and
Fraunhofer IZFP had already maintained collaborative relationships for more than 20
years. These comprise researcher exchanges and the organisation of meetings, such as
joint workshops, not only in research, but also in teaching. The envisaged co-operative
project was intended to strengthen the existing relations and further to integrate the indus-
trial partner Arcelor Mittal. The division of tasks led to the definition of specific work pack-
ages: while the French project partners developed microstructural theoretical models to
describe and simulate steel sheet properties with a specific focus on formability behaviour
and prediction, Fraunhofer IZFP was responsible for developing and adapting experi-
ments and non-destructive testing techniques to validate these models and support quality
control in the fabrication process. The industrial partner Arcelor Mittal provided the test
materials. Thus, the specific project structure and particularly the choice of the partici-
pants, their complementary competencies, approaches and methodologies were to be
bundled in order to better address the research question. In addition, the project collabo-
ration was designed to rely on the experimental and computational facilities and compe-
tencies of the participating partners. Strategic goals and achievements expected to be
realised during the project clearly pointed to the interlinkage of the inputs of the German
and French teams.

Specific challenges in bilateral applied research

In the specific configuration explained above, the bilateral research projects could not be
realised as initially planned. Since the proposal of the French partner was not approved,
the modelling as well as the deformation part of the project could not be realised, and the
project outcome remained incomplete. Fortunately, Arcelor Mittal provided convenient
testing sheets so that Fraunhofer IZFP was able to realise its part concerning the non-
destructive testing procedures. Both research partners then prepared common proposals
for further rounds of the Fraunhofer-Carnot research programme, which in the meantime
has changed the call conditions in order to avoid discrepancies in acceptance and rejec-
tion on the German and the French side.5 Unfortunately, these applications were not suc-
cessful, and lack of funding for joint research led to a decline of the contact intensity be-
tween Fraunhofer IZFP and LPMM Metz.

5  Cf. also the contribution of Tippmann and Buoncuore in chapter 11.9.
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However, since the project goals and outlines are still considered pertinent for the Euro-
pean transportation industry, Fraunhofer IZFP is looking for other research partners and
sponsorships to pursue the main tasks of the project in the future.

Success factors and learning effects

From the perspective of Fraunhofer IZFP, the above cited experience with French re-
search partners resulted in a series of learning effects. Firstly, experience showed that
framework and evaluation criteria differed in France and in Germany, leading to an
asymmetric project structure and hence difficulties in addressing the (commonly defined
and highly interrelated) project milestones. Secondly, the lack of success in obtaining joint
research funds led to a declining interest in co-operating. This aspect also seems to be
related to differences in funding structures and hence acquisition strategies between the
concerned Institut Carnot and Fraunhofer Institute. Moreover, the whole process revealed
different research orientations of both project partners: while the participating Carnot Insti-
tute perceived its mission to be mainly in basic research (following the main goals and
missions of the parent organisation), the objectives of Fraunhofer Institutes are rather in
industrial research and problem-solving, strictly goal-oriented to application. Thirdly, the
experience of IZFP revealed the pertinence of personal commitment of individual scien-
tists in transnational cooperation. Initiating and maintaining good relations between LPMM
Metz and Fraunhofer IZFP strongly relied on personal contacts and the high motivation of
key persons to develop collaborative structures. However, when one key person retired
— which coincided with the rejection of the joint research proposals — the basis for Ger-
man-French collaboration was strongly reduced and weakened former relationships. As a
conclusion, personal contacts, involvement and the high motivation of individuals to pro-
mote bilateral cooperation are vital to enforce trans-border collaboration.

Summary and conclusions

The experience of Fraunhofer IZFP in the very first call of the Fraunhofer-Carnot-
Programme showed that under the specific framework conditions described above, the
envisaged synergy effects of French-German collaboration could not fully be exploited,
with the result that both research partners turned to alternative options. For the contribut-
ing persons, the French-German cooperation attempt revealed differences in research
landscapes, institutional structures, as well as missions, research orientations, funding
mechanisms and working philosophies between the French and German research part-
ners. These challenges, which also can be a great opportunity to be exploited in joint pro-
jects, are approached in the subsequent PICF calls.

Finally, the great importance of key persons and of personal contacts between research
institutes should be emphasised. These are crucial for initiating and maintaining research
partnerships. Stability at this level is indispensable to fostering trans-border cooperation.
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Programme Inter Carnot Fraunhofer (PICF): A joint
bilateral call for applied research projects between

Fraunhofer and Carnot Institutes

Volker Tippmann, Fraunhofer Headquarters, Munich, Germany
Dominique Buoncuore, Fraunhofer Headquarters, Munich, Germany

Main objectives of the joint call for Carnot and Fraunhofer Institutes

Based on the experiences from the open ANR-BMBF/Fraunhofer call of 2007,1 France
and Germany decided at the 3" French-German Research Forum to set up a joint pro-
gramme with a single set of processes, coordinated by ANR and Fraunhofer. A Memoran-
dum of Understanding was signed, fixing the framework for three joint calls and a steering
committee consisting of representatives from the French and German research ministries,
ANR, and Fraunhofer was assigned.

From a programme management point of view, the major goal was to synchronize the
German and French processes to the extent that essentially joint calls could be treated in
the same way as national calls.

With regard to content, three major goals were defined: scientific excellence, market im-
pact and long-term cooperation. These goals are interdependent: scientific excellence is a
condition for a strong market impact of the project (be it public or private). Market impact
is in turn a prerequisite to long-term cooperation since partners will only continue to coop-
erate after the end of a project if both partners benefit financially from the cooperation. In
any way, if there is no financial source for follow-up projects, cooperation will be limited or
stop completely.

It is to be noted that the objectives were not targeting cooperation on a specific subject or
theme (as usual), but were putting the focus on the synergetic quality of the consortia and
on the development of long-term strategies, addressing Fraunhofer and Carnot in general.
In many cases the consortia received their first funding through PICF; in this sense PICF
can be considered as the trigger for long-term cooperation. It was expected that the goals
of each project would go beyond project cooperation and yield into more structural coop-
eration forms like virtual laboratories or joint laboratories.

Going from joint projects to joint laboratories happens regularly in a national context: the
strong structural linkage between CNRS and universities and other research institutions
(Unités Mixte de Recherche, UMR) might serve as a French example whereas in Ger-
many Fraunhofer builds systematically common entities with universities. In an interna-
tional context, this form of cooperation is still unusual, strangely enough also between

1 See the contribution by Tippmann on P2IC in chapter II.5.
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France and Germany who are each other's most important trading partners worldwide with
several thousand implantations of French companies in Germany and vice-versa.

In sum, the Programme Inter Carnot Fraunhofer is an attempt to develop durable strategic
partnerships and thus overcome the lack of structural cooperation between the two coun-
tries. It finances projects to build up long-term alliances which co-create valuable innova-
tions for the benefit of industry partners.

Table II-5: Overview of the PICF programme

Funding Partners

The Agence Nationale de la Recherche (ANR) and the Bundesministerium fiir Bildung und For-
schung (BMBF) and Fraunhofer

Goals

Finance projects to build up long-term Carnot-Fraunhofer alliances which co-create valuable
innovations for the benefit of industry partners.

Duration

Three calls in 2008, 2009, 2011
Programme duration from 2009-2015
Volume

€10 m per year (€5 m from each country)
Different funding schemes on the two sides:
France:

Depending on the type of funded organisation an average percentage of about 45% of the total
cost is funded

Germany:

100% funding

26 projects funded

Programme characteristics

Joint call: joint application, evaluation, selection and monitoring processes
Proposal preparation and selection process

One common three step selection process (full proposals): peer reviews, evaluation and steering
committee

Further aspects

In order to overcome a certain imbalance due to the different funding schemes Fraunhofer added
€1 m of funding to the programme.

Measures taken to achieve the goals of the joint programme

In order to synchronize programme management all phases of the call from the project
proposal to the evaluation and selection, project start-up, monitoring and the closing of the
projects were developed commonly as single processes between the ANR and Fraun-
hofer.

This included the production of all relevant documents (call, submission form, evaluation
form, reports, etc.) the scheduling of the call, the common evaluation and steering com-
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mittee sessions, the project meetings and so forth. Consequently, the call was opened
jointly on the same date with the same documents (in English), the projects were evalu-
ated by one German-French evaluation committee and the final selection was made by
one French-German steering committee. The projects were monitored together with the
same report documents and the same schedule of meetings.

Programme management is an iterative process. There are circularities between the
structuring effect of the programme on the layout of the projects ("top-down") and the
structuring effect of the actual research (results, obstacles, chances) on the programme
("bottom-up™). In a variety of feedback loops the layout of the programme was adapted to
the experiences made by the institutes conducting the research. On the other hand, the
institutes have adapted their approaches during the course of the programme.

In order to achieve the goals with regard to content, the acting partners in the projects are
of course in the front line. From an administrative point of view, the setting of the optimal
framework conditions is the primary concern. Nevertheless, from our point of view the
active monitoring of the projects plays an important role, when it is not conceived as mere
administrative control of project development, but rather aims at supporting the project
when it comes to questions of legal issues, cooperation and strategic development. For
instance, in PICF a model consortium agreement was proposed and agreed upon by
Fraunhofer and the Association des Instituts Carnot (AIC). This model contract was ac-
tively promoted in all the projects discussed with the respective legal departments, in or-
der to come to a rapid conclusion of the contract at maximum three months after project
start. In this way, legal issues were settled early in the project, leaving the project partners
free to concentrate on other work.

Concerning the cooperation and strategic development, projects with good potential and
motivation for further structural activities were actively approached. Specific workshops on
strategic developments were held between the acting institutes. Some promising results
are on the horizon, but developments are still too immature to be reported on.

Besides that, projects are alerted about different opportunities like specific fairs, other co-
operation programmes, awards, etc. The regular attendance of the Rendez-vous Carnot,
a match-making trade fair organised by the AIC, is one part of these activities.

The project SolarBond which won the German-French economy award in the category
"Innovation" is another result of these measures.2

2 See the contribution by Dimroth in chapter I1.10.
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Specific challenges or obstacles of the joint call

Because of the initial decision of the governments to develop a joint call, there were no
principal obstacles concerning the basic framework of the programme. Nevertheless, the
setting up of a bilateral call is a challenge in itself, which is described in the next para-
graph.

The follow-up of the programme constitutes a problem: while the French side was willing
to continue the programme for another three calls, the German side was planning from the
beginning within the limits of the Memorandum of Understanding. At the 4™ German-
French Research Forum in 2011 the issue was discussed without a decision being made
to extend the Memorandum of Understanding.

Success factors and learning effects

Two major success factors should be highlighted:

m The Memorandum of Understanding: the initial agreement of the two ministers on a
joint approach was the key to the successful development and execution of the pro-
gramme.

m The willingness of the actors from both sides to overcome all obstacles and make the
programme work despite the many differences.

Conducting the three calls of PICF is a constant learning process. Learning about and
understanding each partner's cultural and organisational functioning, programme rules
and regulations, financing schemes, work modes, etc. is, especially at the beginning of the
cooperation, a time-consuming effort. An even more complex task is the merging of differ-
ent approaches into one single programme that corresponds on the one hand to the given
objectives in the best possible way and on the other hand to each partner's regulations
and standard processes. Numerous lessons are learned during this process, three exam-
ples of policy and strategic learning are cited below:

Applied Research has different meanings in Germany and in France

At Fraunhofer the research work is mainly done by full time researchers and with little in-
volvement of Ph.D. students (this is generally speaking taking into account that each
Fraunhofer Institute and each Carnot Institute works differently to a certain extent). At
many of the Carnot Institutes a very large part of the work is done by Ph.D. students.
Since these students can only be employed during a certain period of the year, the
scheduling of the project start has to be done accordingly. During the first PICF call this
period was missed resulting in a delay of some projects by several months.

Besides that organisational difference it was noticed by evaluators, programme manage-
ment and the researchers themselves that there is a difference in the understanding of the
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notion of "applied research": In France it is clearly more located towards fundamental re-
search than in Germany. Again this is a general statement, since the institutes differ also
in this respect. Nevertheless, the tendency seems to be quite clear.

There is hardly any long-term strategy in international cooperation

A very important lesson for the further conduct of the programme was learned right during
the first call, when 89 projects were proposed. While this number could be considered as
a sign of an intense interest in this bilateral cooperation, it also meant a lot of work for
institutes, peer reviewers, evaluators and programme management, work that resulted in
the rejection of almost 90% of the proposals. On the one hand this did not correspond to
the goal to have a selection rate of about 25%, on the other hand it was realised that the
programme was not at all perceived as a possibility to develop a strategic cooperation.
Some institutes submitted up to seven proposals. This was not only a waste of time and
resources but it also showed that many institutes had not understood the strategic dimen-
sion of the programme.

In order to resolve this problem, a limit of 2 proposals per institute was introduced, and the
directors of each participating institute also had to sign the proposal. This measure led to
a kind of pre-selection in and between the institutes. Besides a reduced number of pro-
posals, the change resulted in a significantly higher quality of the proposals especially with
regard to strategic aspects of the cooperation.

But even with these changes the strategic elements in the projects stay limited. The many
discussions during the course of the programme have shown that researchers and direc-
tors of institutes think in terms of projects when it comes to international cooperation, they
very rarely aim at a more intense cooperation in the form of a common structure.

The learning process has just begun

Although a lot of lessons have been learned and a lot of adjustments have been made
during the course of the programme there are many aspects and properties of the pro-
gramme, the projects and the development of the cooperation after the end of a project
that can still be optimised, added, or withdrawn. At the end of the third call of PICF a well-
adapted tool for the development of bilateral cooperation was developed, which has been
proved to be efficient and flawless from the administrative point of view. Still, there is a lot
of room for further development of the programme as well as for the cooperation between
France and Germany in general.

Summary and conclusions

The Programme Inter Carnot Fraunhofer ANR and Fraunhofer has developed a common
set of procedures that offers researchers from both countries an easy-to-use instrument to
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build up a strategic cooperation. Since this programme was built from scratch it was pos-
sible to conceive it as one bilateral programme instead of joining two existing national
programmes. The process of setting up such a programme might be more complicated
and demands more compromises compared to the process of joining two programmes,
but in the later stages the execution of the programme becomes very simple. The partici-
pating researchers considered the programme as a valuable alternative to the framework
programmes of the European Union, since offering the same framework conditions puts a
focus on bilateral cooperation and strategic development.

Since this was one of the first bilateral programmes between France and Germany, its
development was a constant learning process. Without the willingness of the participating
partners on all levels the successful development would not have been possible.

Concerning the success of the projects, it is too early to draw reliable conclusions. Gain-
ing the German-French economy award in the category "Innovation" 2011 is nevertheless
a positive indicator of the quality of the projects.? The programme could be considered
successful if the created alliances can pursue their cooperation and continue the devel-
opment beyond their first PICF project by acquiring new external resources. This would
imply that the PICF project has led to a technological breakthrough and/or substantial de-
mand from the private sector at the end of the project or shortly after. In this context the
monitoring of the projects in the sense of supporting the project when it comes to ques-
tions of legal issues, cooperation and strategic development plays a major role especially
in the bilateral context where a lot of cultural and organisational differences have to be
dealt with.

1 See the contribution by Dimroth in the following chapter.
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.10 Project-specific public funding strategies necessary for
research cooperation from prototypes up to market

introduction

Frank Dimroth, Fraunhofer Institute for Solar Energy Systems ISE, Freiburg, Germany

Initiation of the research cooperation with the Laboratoire d'électronique des
technologies de I'information (CEA-LETI)

Since September 2009, the Fraunhofer Institute for Solar Energy Systems ISE1 has col-
laborated with the Laboratoire d'Electronique des Technologies de I'Information (CEA-
LETI)2 in the framework of the Programme Inter Carnot Fraunhofer (PICF).3 The joint pro-
ject SolarBond aims to develop high efficiency multi-junction solar cells on alternative and
reclaimable substrates. These alternative substrates serve as a template for growing high
efficiency multi-junction solar cells and could potentially lead to a breakthrough in solar
cell production with considerably lower production costs. Today, multi-junction solar cells
are achieving significantly higher solar-electricity conversion efficiencies than silicon cells,
but so far they are primarily used in satellite-powering technologies. SolarBond in this re-
spect aims to make the multi-junction solar cell technology competitive for terrestrial use
in concentrator photovoltaic systems by reducing costs.4

Before the Programme Inter Carnot Fraunhofer (PICF) was launched, CEA-LETI and
Fraunhofer ISE maintained loose contact, based on an earlier project for the European
Commission. Both institutes perceived the initiation of the PICF programme as an oppor-
tunity to collaborate more intensively on solar cell technology, and used this chance to
revive their research cooperation. They organised a meeting to discuss joint research

1 Being founded in 1981 as the first non-university solar research institute in Germany, Fraun-
hofer ISE develops systems, components, materials and processes in the areas of the thermal
use of solar energy, solar building, solar cells, electrical power supplies, chemical energy con-
version, energy storage and the rational use of energy. Fraunhofer ISE is involved in a range
of Fraunhofer alliances and is a member of the Fraunhofer group 'Material and Components'
as well as the Fraunhofer Systems Research Group for Electric Mobility. Cf.
http://www.ise.fraunhofer.de.

2 Founded in 1967 as subsidiary of the Commissariat & I'Energie Atomique et aux Energies
Alternatives (CEA) in Grenoble, CEA-LETI forms the core of the innovation Campus MINATEC
in Grenoble. LETI is an applied research centre in microelectronics, information technologies
and health. It acts as the interface between academic research and industrial application and
sees its core mission in the transfer of innovative technologies to industry. LETI strongly en-
gages in international networks and high-tech alliances and — among others — signed a coop-
eration agreement with the Fraunhofer-Gesellschaft in 2003. Cf. hitp://www.leti.fr/,
http://www.izm.fraunhofer.de/About/strat_allianzen/uni/cea_leti.jsp.

3 See the contribution of Tippmann and Buoncuore in chapter I1.9.

4 Cf. http://www.agence-nationale-recherche.fr/documents/uploaded/videos/PICF-octobre-2009/
SOLARBOND.pdf.
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plans, which resulted in the SolarBond project. By integrating SOITECS as a strategic
partner in this development, the consortium formed very close ties to industry and com-
mercialisation opportunities. The cooperative project started in 2009 and terminated in
2011.

Main objectives of the French-German cooperation

SolarBond's main objective is to develop high-efficiency multi-junction solar cells to be
used in terrestrial concentrator photovoltaic applications. As a broad objective, this project
aims to further develop the economic use of solar energy through reduced production
costs and increased efficiency rates, thus contributing to future sustainable and environ-
mentally friendly energy production and supply. Both participating partners envisage a
bundling of their specific competencies and technologies in order to develop innovative
technologies for the booming alternative energy market. In this respect, SolarBond offers
the opportunity to create new technological solutions based on the specific competencies
of both partners: while CEA-LETI supplies the material components based on its long-
standing background in micro-electronics, Fraunhofer ISE contributes its specific compe-
tencies in solar cell technology. Linking the expertise and infrastructure of both partners
working in different semiconductor device areas (microelectronic circuits and solar cells) is
the strength of this collaboration. The contribution of both partners is directed towards
market introduction and commercialisation, realised through the close involvement of in-
dustrial spin-offs. The project is organised along individual work packages to be per-
formed by each partner which are closely interlinked. Further, CEA-LETI and Fraunhofer
ISE consider this collaboration as a first step towards a future-oriented stable research
relationship to develop solar cells with outstanding performance and based on the most
advanced manufacturing technologies for semiconductors.

Fraunhofer ISE considers strategic collaboration with French partners as a promising
means to foster excellence in European research, since bilateral cooperation between two
partners with complementary competencies and infrastructure can pursue the aim of sci-
entific excellence in a very narrow sense (due to the targeted selection of partners). In this
respect, a cooperation between two partners may prove more efficient than cooperation in
projects launched by the European Commission (e.g. research framework programmes)
due to the European Commission's requirements that project consortium participants
should originate from at least three Member States. Preconditions for the French-German
scientific axis are favourable: both partner countries are highly industrialised and perform
research and development at a high level. Further, the solar market provides promising
development prospects. These preconditions are considered to be great opportunities for
the LETI-ISE cooperation to advance their research and application work for the benefit of

5 Cf. http://www.soitec.com.
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industry and users. However, in order to fully develop these future-oriented and strategic
partnerships within the European Research Area, continuity and long-term strategies for
bilateral research and development, independent of a single funding source, are indispen-
sable. Otherwise, the danger of knowledge losses may be considerable.

Measures taken to achieve the goals of the cooperation

Bundling specific competencies of both partners can be considered as the main measure
to achieve the cooperation's defined project goals. Both partners bring in their specific
know-how and aim to develop it further within the joint R&D project, while the integration
of industrial partners forms the link to commercialisation and the market. Nonetheless,
both partners wish to protect their individual know-how. So they agreed on a project struc-
ture that offers them the opportunity to exploit and further develop their specific know-how,
and at the same time contribute these very specific competencies to developing a new
and innovative solar cell technology together. The strong interlinkage between work pack-
ages is supported by regular exchange of samples and communication: both teams meet
twice a year to discuss project progress and additional weekly telephone conferences
promote continuous information exchange.

In order to take industrial applications into account from the beginning, the cooperation
between CEA-LETI and Fraunhofer ISE includes strong ties to industry. These companies
already benefited from SolarBond, but the new product is not yet ready for commercialisa-
tion. In the market segment of semiconductor devices it takes between five and ten years
to bring new innovative ideas from the initial development stage into mass production.
This also means that a 100% industrial financing is not possible, and that joint public-
private funds are necessary to promote complex technological developments. Often tech-
nological breakthroughs require large investments in infrastructure. It is a clear advantage
of the CEA-LETI and Fraunhofer ISE team that both partners can provide the necessary
equipment (worth approximately €50 million) to fulfil the SolarBond targets. This shows
how combining centres with excellent infrastructure opens up opportunities for complex
technological developments which are otherwise not possible. And it also shows how
Europe can compete with any of the large research and development centres in the world.
Innovation is always a combination of competencies, ideas and capabilities.

Specific challenges in bilateral applied research

Fraunhofer ISE did not perceive any cooperation-based obstacles besides the technologi-
cal challenges in the development process. It turned out that the goals of SolarBond are
highly challenging, but this was an additional motivation for both groups to work hard and
prove that the original concept is feasible. One reason for this successful collaboration
could be that the project organisation, including agreements on intellectual property rights
and patents, was already agreed upon during the first months of joint project work. Basi-
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cally, and as in other (national and international) cooperations, innovative developments
realised in partnership bundle complementary competencies of the partners, but all mem-
bers of the consortium are interested in not disclosing specific know-how that was often
developed over years. Thus, fixing rules concerning intellectual property — including
modes of patent application - is pertinent when acting in partnership. The SolarBond con-
sortium tackled this aspect in the starting phase of the project so that problems were
avoided in later phases.

The French-German cooperation in solar technology is considered very successful and
efficient. Both research partners are convinced of their joint approach and are confident
that the combination of their very specific backgrounds is an outstanding precondition for
SolarBond. Additionally, the early integration of industrial partners represents the 'bridge'
to commercialisation. Under these beneficial circumstances, the unclear future funding
situation is the only real difficulty at the moment. SolarBond's approved funding period
terminates soon, but the progress in the results obtained so far requires further (public)
funding in order to prepare the full commercialisation of the innovation. The company
SOITEC is already providing own resources to continue the development started in Solar-
Bond, but it is questionable if these resources will be sufficient to bring the technology to
market introduction level.

Success factors and learning effects

During the cooperation so far, Fraunhofer ISE benefited from a range of learning effects
and perceived success factors of bilateral research cooperation. Before co-operating in
the SolarBond project, neither partners received any funding for bilateral research and
development. Fraunhofer ISE learned that three basic factors are necessary for bilateral
research and development: besides the clear will and intention to collaborate, a suitable
research infrastructure is indispensable. Finally, beneficial framework conditions — particu-
larly an appropriate funding structure for innovative developments — is a clear precondition
for joint research. This can make bilateral projects unique. In the case of projects funded
by the European Commission, at least three research actors from different European Un-
ion Member States are required, and in addition, the probability of receiving follow-up
funding after the first research project is very low. So in the bilateral case, a stable frame-
work and funding mechanism for a certain period may prove extremely valuable and even
necessary to initiate and establish long-term strategic research collaborations. Further,
stability and continuity at the personal level are highly important since individual persons
act as key players, gather (implicit and explicit) knowledge related to the project structure
and participating partners, and are thus in a position to develop and advance strategic
research partnerships. However, the project is at the crossroads now: after being funded
for two years and having successfully developed promising solutions, the core question
for the research teams is now how to receive further funding in order to transfer achieved



Joint Programmes 117

results into marketable products. Both partners are willing to contribute to the goal of sta-
ble and long-term research cooperation and are interested in continuing their successful
cooperation. The success of the project is mirrored by the fact that SolarBond has been
recognised by the first French-German economy award 2011 in the area Innovation/New
Technology.

More generally, the Programme Inter Carnot Fraunhofer (PICF) is perceived very posi-
tively. Proposal preparation requirements were simplified, and the international review
process is considered important for project selection. However, the fact that only a small
share of projects is approved for funding could demotivate applicants. The chance of suc-
cess is rather low which could prevent potential Carnot and Fraunhofer partners from en-
gaging in a joint research project. Additionally — and as indicated above — launching long-
term stable partnerships requires public funding for a certain time period. Project out-
comes should of course be evaluated at different stages to ensure the efficient use of pub-
lic funds, but successful projects should be supported until the research results can be
commercialised, i.e. transferred to industrial exploitation. Research cooperations need a
certain time for start-up and development - if public funding is terminated too early, that is,
before industrial companies can push forward further developments, synergy effects of the
cooperation quickly vanish because research partners turn to alternative funding sources.
This not only contradicts the objective of generating long-term French-German excellent
research partnerships, but also leads to incomplete technological developments. In this
context, the question of how to handle successful projects is highly pertinent for CEA-LETI
and Fraunhofer ISE, but also for research programmes in general. CEA-LETI and Fraun-
hofer ISE are currently discussing opportunities for both teams; since institutional funding
alone is hardly sufficient to continue the project, new strategic options are necessary.

Summary and conclusions

The Programme Inter Carnot Fraunhofer (PICF) in support of French-German research
cooperation enabled CEA-LETI and Fraunhofer ISE to establish a fruitful and successful
bilateral collaboration in solar cell technology. R&D excellence in solar technology was
fostered by the strategic collaboration of the best research centres of the French-German
scientific axis. This may lead to sustainable and stable future-oriented research partner-
ships, in which joint researcher groups for instance could be envisaged. Fraunhofer ISE
and CEA-LETI aim to be jointly successful — an objective with very promising precondi-
tions, but stable framework conditions are needed to maintain the partnership and develop
new and innovative solar technologies with industry partners up to the product level. Inte-
grating industrial partners from the beginning supports this aim; both research partners
concluded contracts with industrial companies already in the starting phase of the project.
In this respect, French, German and also European industry will greatly benefit from the
achieved research results.



118 Joint Programmes

The bilateral research cooperation is considered to be very successful and efficient. To
sum up, this success is first and foremost the result of a good partnership structure and
beneficial framework conditions, but also the integration of pertinent aspects in research
partnerships. The due consideration of aspects such as knowledge and intellectual prop-
erty aspects and communication, for instance, reflects the large experience of both part-
ners in networking and cooperation.

However, as detailed above, new technological developments require longer time periods
than one funding period of two years. From the experience gained so far, it is recom-
mended that the participating parties — research institutes and funding authorities — should
agree on the general funding strategy. The public sector should clearly focus on initiating
partnerships and then successively cut back public funding; however, the point in time to
start reducing public funding should be defined in accordance with project progress. Main
criteria should be the point to transfer research findings to industrial application — this is,
however, specific to each project and cannot be determined in a general manner.
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i Exchange programmes, regional and institutional
cooperation

Promoting cooperation between French and German
universities by encouraging the mobility of young

researchers and integrated courses of study

Oftto Theodor lancu, French-German University (FGU), Saarbriicken, German

Role and function of the French-German University in the German and
French research landscape and the promotion of bilateral higher education
projects

The French-German University (FGU)! consists of a group of affiliated member universi-
ties from France and Germany. It has a decentralised campus, with the administration
located in Saarbriicken. The university is an international institution and was created in
1997 by an intergovernmental accord ("Weimar Agreement"2), which came into effect in
September 1999. This intergovernmental accord constitutes the legal basis for the FGU.
The university is equally funded by the two governments: in France (Ministére de I'Ensei-
gnement Supérieur et de la Recherche (MESR) and Ministére des Affaires Etrangéres et
Européennes (MAEE)) and in Germany (Bundesministerium fiir Bildung und Forschung
(BMBF), federal states (represented by the Kultusministerkonferenz and Auswaértiges
Amt)). Approximately 65 % of its financial resources are devoted to joint or integrated
courses of study, 20 % of the budget is spent on research activities and doctoral educa-
tion and the rest is spent on administration.

In the German and French research landscape, the FGU's priority is to promote university
and research collaboration between Germany and France in general and its member uni-
versities in particular. It endeavours to promote relationships and exchanges between
French and German higher education institutions, as well as to implement bilateral activi-
ties and projects in teaching, basic and further education, research and the education of
young researchers. Additionally, it promotes the building of networks between doctoral
students in both countries that could serve as cornerstones for future cooperation.

The FGU has 62 member universities and higher education institutes in France and 59
member institutions in Germany. Additionally, it cooperates with 15 partner institutions in
France and 15 partner institutions in Germany. It also cooperates with 12 partner universi-
ties from all over the world.

1 Further details: http://www.dfh-ufa.org/.

2 Details: http://www.dfh-ufa.org/ueber-die-dfh/weimarer-abkommen/.
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The FGU follows a bottom-up approach. Every year, usually at the end of April or begin-
ning of May, it publishes a call for programmes. A letter of intent for a French-German
cooperation programme must be sent to the FGU by both the German and French coop-
eration partners before 30 June. The deadline for the application is 31 October. Two kinds
of applications are possible: a new application and a request for a continuation of an al-
ready existing cooperation. The funding period of a new programme is one year for the
introductory phase (setting up the cooperation programme without any student exchange).
After one year, a new request for a full cooperation of the partner institutions is necessary.
The funding period for a full programme is four years. The request for continued funding
must be made every four years for a fully integrated French-German programme of
graduate or undergraduate studies. In the case of an integrated French-German post-
graduate programme, the period of funding is three years. The request for continued fund-
ing must be made every three years for an integrated French-German doctorate pro-
gramme.

To be admitted as a member of FGU, a university must offer at least one successfully
integrated French-German graduate or undergraduate programme of study or a post-
graduate programme that meet the eligibility criteria of the FGU. The applicant institutions
must ensure that the participants within the French-German cooperation programmes
have the necessary language skills. These language skills may be confirmed by obtaining
an appropriate certificate. Applicant universities must provide efficient supervision of the
participating students and offer appropriate integration possibilities (accommoda-
tion/dormitory rooms, cultural events). The Scientific Advisory Board and the Board of
Trustees review fulfilment of these criteria as part of their university evaluation procedure.
Membership is evaluated after five years and can be extended if the validity criteria are
fulfilled.3 Some binational programmes that are currently being funded by the FGU do not
yet meet the validity requirements. Therefore, they are welcome as a partner university of
FGU, with the prospect of becoming a member in the future. Universities or research insti-
tutions from other countries can become partner universities of the FGU if they are inte-
grated in the French-German cooperation programmes of the FGU, for instance, as a par-
ticipant in a trinational programme of studies or a doctoral programme.

The management of the FGU is rather complex (see Figure IlI-1). The governing bodies of
the FGU are the President and the Vice-President of the FGU, the University Council and
the Assembly of the member universities. The President and Vice-President, a German
representing the German universities and a Frenchman representing the French universi-
ties, are elected by the Assembly of member universities on the recommendation of the

3 For further information see: http://www.dfh-ufa.org/de/hochschulen/evaluation/ and
http://www.dfh-ufa.org/de/ueber-die-dfh/organe/die-versammlung-der-
mitgliedshochschulen/kriterien-fuer-die-mitgliedschaft/.
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University Council, which consists of 22 members. Both countries send an equal number
of members to the University Council and it is this Council which establishes the Univer-
sity's guidelines and strategy. The Assembly of member universities is made up of one
representative from each of the member universities. A team of French and German bilin-
gual employees work at the administration headquarters in Saarbriicken.

Figure llI-1:  Organisation of the FGU

Heads of the FGU

Presidentand <—— Election %

Vice-President

Assembly of
member
universities and
higher education
institutes

Binational higher
Administration education council <—— 4 Representatives |
(22 members)

Source: FGU, own presentation

In partnership with French and German institutions, the FGU is responsible for implement-
ing training courses, doctoral schools and bilateral research projects. There are 135 inte-
grated degree courses in France and Germany at both the undergraduate and graduate
levels in various scientific areas: architecture, law, economics/management, human and
social sciences, sciences/mathematics/information technology, and engineering science,
which at the moment result in two national diplomas (so-called double or dual diploma). It
is important to note that the FGU does not promote research activities as such, but in-
stead promotes bilateral co-operative projects and offers mobility grants to students, doc-
toral students and researchers.

The FGU offers programmes and grants to successful applicants, thus funding the best
scientists and academics, and pays particular attention to promoting doctoral research-
ers.4 Awards are granted by the FGU. Examples of graduate schools are: Multimedia,
Distributed and Pervasive Systems (field of informatics, University of Passau, INSA Lyon,
Universita di Milano), MyoGrad (field of medicine, Charité Berlin, Université Pierre et
Marie Curie — Paris 6), Soft Matter Science (field of physics, Universities of Freiburg,

4 To give an example, the Fraunhofer Institute for Industrial Mathematics ITWM and its French
partner Ecole des Mines were granted financial support for their binational graduate school.
See the contribution of Rosch/Altendorf in this respect.
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Strasbourg, Mulhouse), Individualitét, Verhalten und Neurobiologie (field of neuroscience,
Max Planck Institute, Université de Paris-Ouest Nanterre La Défense), and Rationalismus
und Empirismus in Frankreich und Deutschland (field of philosophy, TU Berlin, Université
Nanterre La Défense).

The FGU thus plays a very special role in the relationship between French and German
universities and is the key player in the development of university partnerships. It ensures
that as many disciplines and types of colleges as possible are taken into account and that
cooperation schemes between French and German universities are widely available on a
geographically balanced scale. Although the number of member universities varies from
region to region, both in France and Germany, almost every federal state and almost
every region in France have member institutions in the FGU.

The FGU is an international institution with a unique character in the higher education
landscape of both countries. Moreover, it is well equipped with financial means and exper-
tise. It is an important institution for its member institutes because it has considerable ex-
perience in French-German higher education and thus extensive know-how in designing
bilateral projects and ventures. Additionally, obtaining a grant from the FGU is a signal of
the high quality of projects and academic excellence. Approximately 97% of the students
at the bachelor, master or doctoral level who prepare their thesis in the partner universi-
ties finish their studies with a dual degree or dual Ph.D.

Main objectives of French-German university cooperation

As already mentioned, the FGU's priority is to promote university and research collabora-
tion between Germany and France. Despite the wide range of its activities, the main focus
is the support of young researchers and students. The number of students who have been
awarded a French and German degree has steadily increased since the foundation of the
FGU. So far, about 9,000 students have been awarded a binational master's or bachelor's
degree. Approximately 1,000 students successfully obtain such a dual degree per year.
Furthermore, about 20% of the financial resources of the FGU are spent on developing
bilateral doctoral education programmes and cooperative research projects. In addition,
French-German doctoral colleges and French-German doctoral studies (so-called co-
tutelles de thése) receive support. Currently, 350 doctoral theses are being prepared with
the support of the FGU.

The experiences of graduate students and graduate doctoral students show that obtaining
a double/dual diploma is perceived as very helpful for career entry and that the demand
for international graduates with experience in both countries is high in the labour market in
both countries. Thus, providing integrated courses of study helps to close a gap in the
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labour market in both countries. In a surveyd among FGU graduates, only 19% of the par-
ticipants did not recognise that the double diploma helped them to find a suitable profes-
sional position. Only 33% of the survey participants stated that the double diploma did not
influence their career and their chances of job advancement. About 66% of the graduates
are employed in an international company or in charge of an international project. More
than 84% of graduates would recommend an integrated French-German dual degree pro-
gramme to future students. 12.5% of the graduates from the FGU are currently involved in
doctorate programmes.

Measures taken to achieve the goal of French-German cooperation in
university education

The FGU promotes different measures to intensify cooperation between France and Ger-
many in university education and research. One of the fundamental tasks of the FGU is to
initiate, coordinate, implement and finance courses of study between French and German
partner universities. Thus, the FGU promotes bi-national courses of study in various disci-
plines. It helps to develop graduate courses of study, postgraduate courses of study and
trinational courses of study. Additionally, it encourages student mobility by providing mo-
bility grants.

The FGU has developed a set of criteria that need to be fulfilled by the universities that
offer binational courses of study leading to a double degree. The student must divide at-
tendance times equally between the two universities in order to acquire the requisite num-
ber of attendance certificates. Further, the course of study at the partner university has to
last at least 3 semesters for a bachelor's degree or 2 semesters for a master's degree.
Moreover, the FGU expects its partners to offer a joint course of study. Besides profes-
sional qualifications, the integrated courses should offer intensive training in technical
terminology (in French and German), the development of intercultural skills and the possi-
bility of gaining work experience abroad. After completing the course of study, the gradu-
ates are awarded a German and a French degree without any delay because the
achievements at the partner university have already been entirely recognised by the home
university. Additionally, the FGU supports students in finding internships and helps gradu-
ates to enter a professional career. In doing so, the FGU maintains close contacts to en-
terprises, provides links and information to online job markets and offers job application
training.

The FGU offers an "institutional roof" for the cooperation programmes between German
post-graduate colleges and French écoles doctorales. Both German and French universi-

5 For more details see:
http://www.dfh-ufa.org/uploads/media/DFH_Absolventenstudie_2011.pdf.
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ties can apply to the FGU for support for French-German graduate colleges with a de-
tailed and high-quality research programme. The FGU passes these applications on to the
relevant organisations and experts for quality assessment and evaluation. The FGU sup-
ports 8 research cooperations (out of 80 applications). The contribution of the FGU is to
award mobility grants during the residence period of the doctoral candidates in the partner
country. In addition, the FGU provides information about the options of the French-
German procedure for awarding doctorates (co-tutelles de thése). The special feature of a
French-German doctorate is the joint supervision and assessment by at least one French
and one German professor. This procedure also includes a significant period of research
at the partner university and the doctoral examination is taken in both languages before
an examination board consisting of a significant number of French and German examin-
ers.

Table Ill-1: Overview of facts and figures about the FGU

Title and focus of activities

¢ French-German University (FGU) (Université Franco-Allemande (UFA)/Deutsch-Franzdsische
Hochschule (DFH))

¢ Promotion of university and research collaboration between Germany and France
Launch

September 1999 (based on an intergovernmental accord of 1997; the so-called "Weimar Agree-
ment")

Volume

The FGU had an annual budget of €11 m in 2010 (in the years before, it received €10 m). Ap-
proximately €1.4 m was spent on research support, including French-German doctoral colleges,
co-tutelles de thése, French-German research partnerships and summer schools, as well as
intercultural dialogues.

Members

62 higher education institutes and universities from France

59 higher education institutes and universities from Germany
Partners

15 higher education institutes and universities from France

15 higher education institutes and universities from Germany

12 higher education institutes and universities from other countries
Characteristics

e to provide and develop different support measures to strengthen university cooperation be-
tween France and Germany

¢ to enable universities in France and Germany to jointly develop bilateral courses of study in
different disciplines and at different levels

o to support French-German networking between groups of researchers

¢ to enable universities in France and Germany to jointly develop bilateral doctoral colleges and
co-tutelles de these in different disciplines

o to support the mobility of (doctoral) students between the two countries
Funding authorities

Ministére de I'Enseignement Supérieur et de la Recherche (MESR)
Ministére des Affaires Etrangéres et Européennes (MAEE)
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Bundesministerium fiir Bildung und Forschung (BMBF)

Federal states of Germany (esp. Kultusministerkonferenz)

Auswirtiges Amt (Foreign Office)

Proposal preparation, application procedures and selection processes

o applications for the support of co-tutelles de thése may be submitted for evaluation twice a
year (it is essential to present a copy of the co-tutelle contract from both universities).

o applications are reviewed by the secretariat of the FGU and external scientific reviewers.

e French-German research partners can submit joint proposals to receive funding for their joint
activities (with a long-term perspective). Eligible for funding are research projects that are
jointly planned and that will be carried out in close cooperation.

¢ developing bilateral doctoral schools (colleges) is also eligible for funding (an emphasis on the
binational education of the doctoral students is essential), a joint proposal signed by both uni-
versities must be submitted.

¢ the proposal must be submitted by the director of the doctoral school with the agreement of the
university president (France) and by the director of the higher education institution (Germany).
The proposals are rigorously evaluated in a multi-step procedure (altogether four steps: first, a
formal evaluation, second, an administrative evaluation, third, a scientific evaluation and fourth,
the final decision). If necessary, on-site visits are conducted to check that the required quality
is being maintained.

Further aspects

The FGU looks for possibilities to extend its activities in promoting French-German research
cooperation in the future in a meaningful way. In doing so, it constantly develops new and tai-
lored tools to meet the requirements in both countries in a comprehensive manner. Application
procedures should be unbureaucratic, selection procedures should be transparent and the in-
struments should be effective and be applied within a narrow time frame, following a unique
German-French procedure.

Evaluations and evaluation procedures for the FGU programmes are developed bilater-
ally, with a focus on excellence. The FGU supports excellent projects and programmes
that are jointly evaluated by French and German scientists. It constantly tries to reduce
administrative barriers for researchers who would like to co-operate binationally. At the
same time, the joint review process ensures the selection of high quality research propos-
als and guarantees the promotion of high research standards in both countries. The selec-
tion procedure is rather strict and ensures a high success rate of supported projects. The
key decision-making body at the FGU is the higher education council, which meets three
times a year. It consists of 22 members (eleven from each country, cf. Figure Ill-1). It de-
cides on memberships of universities and higher education institutes, takes budget deci-
sions and has a say in the application of funds to certain projects and funding instruments.
The board is chaired by the President of the French-German University.

Specific challenges in bilateral cooperation

Altogether, the President of the FGU identified four different challenges to the support of
French-German higher education and research cooperation. These challenges result from
a lack of regard for French-German relationships in university strategies, difficulties in the
bilateral coordination of joint programmes, challenges at the level of the individual student
and, finally, a gap between the political will to promote French-German activities and the
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actual empowerment and endowment of research support organisations to take concrete
courses of action.

In 2010, a high-level French-German working group formulated recommendations aimed
at doubling the number of students, Ph.D. students and young researchers in accordance
with the objectives of the Agenda 2020 drawn up by the French-German Council of Minis-
ters. These recommendations include, among others, a regular and continuous increase
in public funding, developing a fund-raising concept in collaboration with the member uni-
versities, realising savings by simplifying the evaluation process, providing on-line lan-
guage courses, and providing chargeable services.

Firstly, from the viewpoint of the President of the FGU, one of the main challenges to the
binational university is to convince and gain members for an in-depth commitment to bilat-
eral higher education and research activities. This has needed and still needs consider-
able effort. The FGU needs the support of the member institutes in order to carry out its
activities. However, the French-German perspective is often missing at universities and
higher education institutes in France and Germany alike (except in the border regions
Upper and Middle Rhine as well as Saarland and Lorraine). It is often very difficult to con-
vince university presidents and directors of institutes and doctoral schools that French-
German projects and joint courses of study could be as fruitful as, or even better than,
cooperation activities with the United States or China, for example. French-German edu-
cation and research cooperation is often not an explicit goal in the strategies of universi-
ties and higher education institutes and strongly depends on key figures and project man-
agers. It therefore requires particular attention.

Secondly, different research support measures in both countries lead to difficulties in co-
ordinating joint programmes and doctoral schools. The German Research Foundation
(Deutsche Forschungsgemeinschaft, DFG) has developed special instruments to support
the group of young researchers/scientists. The graduate schools are well equipped with
financial resources and have a long-term perspective. The corresponding institution in
France, the Agence Nationale de la Recherche (ANR) has no corresponding instrument.
This gap is often a hampering factor for the FGU's work and in developing instruments.
The imbalance in funding instruments and scholarships often leads to an imbalance in the
number of French and German students supported. Further, the absence of a central,
coordinating unit at the MESR hampers the activities of the FGU, as in France the final
decision on international cooperations are taken by the MAEE (Ministry of European and
Foreign Affairs) in coordination with the MESR (Ministry of Higher Education and Re-
search).

Thirdly, the FGU defines the support of further doctoral students and their supervisors as
one of the most important challenges in their work. These challenges have to be tackled
at the organisational level as well as at the level of individual students, who often lack the
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necessary support from the directors of their higher education institutes and universities.
This is rather surprising, since bilateral studies lead to further job perspectives and a bet-
ter start in professional life and thus implicitly contribute to the reputation of universities
offering such opportunities. This may change in the near future as a result of the French
excellence initiative in higher education and research.

Finally, the FGU does not develop and promote research funding measures as such, be-
cause these instruments already exist in France and Germany with own evaluation
mechanisms. The FGU is a unique institution that exclusively exists in the French-German
context. A similar institution to promote education and research between France and other
countries or Germany and other countries does not exist and it reflects a strong political
will to promote French-German cooperation in a broad sense.6 However, these activities
require a certain funding stock to react to the (externally) given objectives. Experience
shows that it is often hard to implement the objectives reflecting the political aims with the
given financial means.

Success factors and learning effects

French and German research competencies complement each other very well. The
strengths of one country can supplement the research and innovation landscape in the
other country. This applies to the state of the research landscape in general, but holds
likewise for the level of the individual students and/or researchers. Especially doctoral
students have the opportunity to combine the strengths of the two different systems in
their research profile and research career.

A co-operative atmosphere characterised by trust exists between the member universities
and higher education institutes of the FGU. The repeated exchange of ideas and students,
as well as the joint development of bilateral courses of study help to build trust and en-
hance mutual understanding. It can be stated that French and German students feel com-
fortable in the partner country and many doctoral students would like to work in French-
German contexts after completing their Ph.D.

Preparation of a French-German Ph.D. is in many cases the key to working in interna-
tional business contexts and enables the students and doctoral students to work success-
fully in foreign countries, since they have developed broad intercultural competences dur-
ing their studies.

6 In order to promote French-German cooperation, the French-German Council of Ministers
developed the German-French Agenda 2020 in 2010. In this document both countries reaffirm
the importance of continuing to evolve bilateral cooperation for education, research and inno-
vation. For further details see: http://www.france-allemagne.fr/Die-Deutsch-Franzosische-
Agenda,5245.html.
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The foundation of the FGU was a very important step in developing bilateral courses of
study, French-German research partnerships and doctoral colleges. It can be stated that
such an academic education produces a highly qualified workforce that is needed by
many enterprises. Enterprises seem to appreciate the quality of a binational academic
programme. From the point of view of the FGU, it would be desirable if enterprises would
support the FGU more extensively in the future.

Summary and conclusions

The FGU provides different measures to strengthen cooperation between France and
Germany in university education and research. It is a unique international organisation
which is governed and financed equally by both countries. With regard to the scientific
landscape in both countries, the FGU offers many opportunities for bilateral cooperation
and education and thus enhances mutual understanding and builds intercultural compe-
tences among students and doctoral researchers. The latter are indeed increasingly deci-
sive in a globalised world, a fact which is appreciated by the public science sector and the
industrial sector alike.

Although the decision-making bodies of the FGU consist of French and German represen-
tatives alike, and thus have an intimate understanding of the research and political land-
scape in both countries, the FGU still faces the challenge of harmonising different systems
in order to pursue its goals. The role of the FGU is very important in promoting bilateral
education and research programmes and it is respected by politicians from both countries,
enterprises, researchers and students who worked and studied in the cooperation projects
initiated by the FGU.

Nevertheless, the growth strategy of the FGU in the next decade will require a concerted
action on the part of the FGU management, the management of German and French uni-
versities and research institutions, German and French industry and the German and
French ministries providing funding. Synergies between the German and French excel-
lence initiatives can lead to a significant increase of the role and recognition of the FGU as
a centre of excellence in the context of a common international strategy.

The task of schooling highly qualified young scientists to participate in the French-German
cooperation programmes would be best met by establishing a French-German graduate
school within the FGU. This calls for intensive collaboration with other funding organisa-
tions from Germany and France, together with the responsible ministries.

The FGU as a binational French-German scientific institution can offer its know-how and
expertise to open up excellent French-German cooperation programmes to other coun-
tries worldwide. In particular, highly ranked universities from all over the world are of par-
ticular interest as cooperation partners for the FGU. This requires a closely coordinated
science policy strategy in Germany and France in the future and for the 50" anniversary of
the French-German friendship treaty (Elysée Treaty signed on 22 January 1963).
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.2 Experiences from a regionally oriented support

agency: The Bavarian-French University Centre (BFHZ)

Axel Honsdorf, Bavarian-French University Centre (BFHZ), Munich, German

Role and function of the Bavarian-French University Centre in the German
research landscape

The BFHZ has a unique role in the research landscape of France and Germany. It is the
only organisation uniting a federal state (Bavaria) and France that exclusively focuses on
promoting scientific cooperation and student exchange regionally in Bavaria. The BFHZ
tries to promote the internationalisation of Bavarian and French students, researchers and
institutions.1

With respect to the role of the BFHZ in the German — but also French — research land-
scape, it has to be said that the BFHZ does not work in isolation. Maintaining close rela-
tionships to non-academic research institutions or other funding organisations as the
Agence Nationale de la Recherche (ANR) and the Deutsche Forschungsgemeinschaft
(DFQG) is crucial for working successfully, as well as collaboration with the German Fed-
eral Ministry of Education and Research BMBF, the French embassy and of course the
Bavarian Ministry for Science, Research and Art. Additionally, the BFHZ cooperates
closely with other research funding organisations which are relevant in the specific context
of its tasks for example the French-German University (DFH/UFA)2 or the Deutsch-
Franzésische Jugendwerk (DFJW/OFAJ). Being tightly cross-linked to other relevant insti-
tutions, the centre can offer advice on many issues. For example, many French institu-
tions need advice about how to deal with the different governance levels in Germany and
how to avoid difficult negotiation processes if competences overlap.

The BFHZ has three main tasks: firstly, to act as a consultant for students, researchers
and universities in Bavaria and France regarding bilateral cooperation. Secondly, to fund
mobility grants for students and researchers in the application or conceptual phase of a
joint research project. Thirdly, to promote French and Bavarian events related to enhanc-
ing university collaboration.

1 The Bavarian-French University Centre (BFHZ) is located in Munich. Founded in 1998 by the
two founding partners the Technical University Munich (TUM) and the Ludwig Maximilian Uni-
versity in Munich (LMU), the BFHZ extended its area of competence to become the regional
interface between all Bavarian universities and universities in France. The BFHZ is supported
by the Free State of Bavaria (Bayerisches Staatsministerium fiir Wissenschaft, Forschung und
Kunst), the French Ministry of Foreign Affairs (Ministére des Affaires Etrangéres et Européen-
nes) and the French Embassy in Germany.

2 Cf. the contribution of lancu in chapter II1.1.
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The latter is especially interesting from the perspective of collaboration and the research
landscape, since the universities differ greatly in their approach to international coopera-
tion and collaboration. And especially with respect to the "Grand Emprunt" programme in
France — also developed and implemented to spur cooperation — it is important for an in-
stitution like the BFHZ to support the universities. Although all Bavarian universities and
universities of applied sciences are eligible for support from the BFHZ, the Technische
Universitat Minchen TUM and the Ludwig-Maximilian-Universitét Miinchen LMU are the
institutions that were most successful with regard to the number of projects granted to
receive support from the BFHZ, followed by the University of Regensburg, the University
of Passau and the University of Erlangen-Nlrnberg. As regards French universities, uni-
versities from Paris were the most successful, followed by the universities of Toulouse,
Lyon and Nancy.

The close connections of the BFHZ to political, scientific and administrative organs are
mirrored in its organisational structure, which consists basically of a board of directors and
the main office (see Figure IlI-2).

Figure 1llI-2: Organisational structure of the BFHZ

Board of Directors
8 members electing a chairman and a
vice-chairman

Ludwig-Maximilians-Universitét Conférence des Présidents
Miinchen (2 members) d'Université (1 member)

Technische Universitét Miinchen Conférence des Grandes Ecoles
(2 members) (1 member)

Bay. Staatsministerium fiir Wissen- Ministere des Affaires étrangeres et
schaft, Forschung und Kunst européennes (1 member)
(1 member)

General Office

General Manager

Consultant/Attaché

The composition of the Board of Directors underlines the cooperative and bilateral charac-
ter of the whole organisation and highlights the close collaboration between scientific, po-
litical and administrative structures in Bavaria and France. The Board of Directors meets
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at least once a semester and takes important decisions. The Chairman (currently the
chairman Dr. Hannemor Keidel) represents the BFHZ officially. The General Office con-
sists of a team of professionals from France and Germany with a working or educational
background in both countries. The appreciation of cultural differences by the members of
the team, their ability to observe the RTDI (research, technological development, innova-
tion) policy in both countries as well as the hands-on work with researchers and students
allows them to assess developments in a rather broad way and rely on bottom-up and top-
down developments. The tasks of the General Office include financial and administrative
processes, consultancy tasks for students, researchers and universities, monitoring the
supported (research) projects and the organisation of events in the French-German con-
text. The daily business has been strengthened since autumn 2003 by the appointment of
an attaché for scientific and university cooperation (Atftaché de Coopération Scientifique et
Universitaire) of the French Foreign Ministry at the BFHZ. The attaché reports directly to
the French embassy, but his work place is located in the BFHZ. This created a unique
structure nation-wide, which leads to strong synergy effects.

To sum up: the BFHZ acts as a key contact in the cooperation of higher education and
research institutes from Bavaria and France. Furthermore, it became a model for other
centres that promote cooperation and internationalisation of the Bavarian research and
higher education landscape in other countries with great research and/or economic poten-
tial.

Main objectives of the BFHZ to support Bavarian-French higher education
research cooperation

Bavaria and France maintain close relations between research and higher education insti-
tutes. The BFHZ was originally established as a regional interface between the two Mu-
nich universities with French universities and the Grandes Ecoles. The Free State of Ba-
varia soon extended the administrative responsibility of the BFHZ to all Bavarian universi-
ties. In addition, the BFHZ served as a model for further university centres (with China,
India, South America, Eastern Europe as well as California) in the past years. In the
meantime, the university centres are a crucial instrument in Bavaria's internationalisation
strategy. With the BFHZ a service unit was created which is able to support these rela-
tionships through consulting competences and financial means.

The main objectives for the foundation of the BFHZ were and still are:

m to provide potentially interested students, researchers or institutions with specific infor-
mation about the partner country as well as potentially interesting cooperation partners,

m to support and accompany (new) cooperation projects (for example, development of
bilateral degree programmes, research projects, preparation of calls for research fund-
ing organisations). The BFHZ promotional policy focuses in particular on the knock-on/
start-up financing of promising projects,
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m Organisation of events in the French-German context (summer schools, b to b with
French and Bavarian clusters, etc.).

The BFHZ became a key institution in Bavarian-French collaboration. Consequently, the
already mentioned three groups of tasks are designed in such a way as to enhance and
strengthen the Bavarian-French cooperation in higher education and science. Educational
advertising and promotion of Bavarian-French cooperation starts in schools, but primarily
addresses students in higher education institutes as well as researchers and university
professors. Closely related to this is the organisation of events for students, clusters but
also meetings for potential collaboration partners such as research institutes and higher
education institutes and meetings with the directors and/or presidents of universities.
These events are either organised by the BFHZ alone or in cooperation with partners,
such as the Institut francais and the French general consulate in Munich or the French
embassy.

Another objective of the BFHZ's work is to support research in form of funding. The BFHZ
has an annual budget of about €223,000 (2013) plus third party funds, which are largely
spent on mobility grants for students, and research grants for teaching or research pro-
jects. Firstly, with regard to the mobility grants for students, the BFHZ launches two calls
per year (in April and November). Students from universities and universities of applied
sciences in Bavaria and students from universities and the Grandes Ecoles in France are
eligible for funding. The call is open to students from all disciplines. 55 French or Bavarian
students (2012) receive such grants per year. The success rate of applications is quite
high, approximately 1:4. The selection of students/proposals takes place according to the
quality of the project description, including the motivation, language skills and previously
obtained grades during the course of studies. Secondly, the BFHZ launches two calls per
year (April and November) for the research grants for researchers and university teachers.
There are two different types of grants in this category. First, grants that should primarily
support Bavarian-French research cooperations and cooperation projects in an initial
phase. And secondly, grants that should enable interested higher education institutions to
develop cooperation programmes at the level of the research institution as a whole, for
example, to develop collaborative degree programmes. The funding consists exclusively
in mobility grants. In 2012 altogether 43 proposals from various Bavarian and French
higher education institutes were evaluated, 38 received a funding. Furthermore the BFHZ
tries to give help to researchers by informing about additional funding systems for French-
German research projects.
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Table I1lI-2: Overview of facts and figures about the BFHZ

Title and focus of activities

¢ Bavarian-French University Centre (BFHZ)

e Promotion of university and research collaboration between Bavaria and France
Launch/Foundation

1998 by the Technische Universitéat Miinchen (TUM) and Ludwig-Maximilians-Universitét
Miinchen (LMU)

Annual budget volume

€223,000 (2013) plus third party funds

Members

All publicly approved higher education institutes and universities in France and Bavaria
Partners

Scientific institutes and funding organisations in the French-German context such as the French-
German University, Fraunhofer-Gesellschatft, the Institut frangais, DFG, ANR

Characteristics

¢ Information desk for students, researchers and universities

¢ Funding programmes

¢ Organisation of events in the French-German context

Funding authorities

TUM, LMU, the Bavarian State Ministry for Science, Research and Art and the French Foreign
Ministry

Proposal preparation, application procedures and selection processes

Research and teaching projects:

Two calls for applications per annum (April and November)

In view of the relatively small sums involved in the mobility grants (on average €3,000) the appli-
cation procedure is kept simple. The selection is made by the BFHZ Board of Directors.

Projects concerning student mobility:

Two calls for applications per annum (April and November)

Max. €2,500 for max. 10 months stay abroad. Students from French and Bavarian universities
are eligible to apply. Social criteria are not considered.

Further aspects

The calls for papers are coordinated with other funding organisations, for example, ERASMUS,

the French-German University, or Deutsch-Franzésisches Jugendwerk, so that funding from the
BFHZ always complements that of other organisations.

A future perspective for the BFHZ would be to increasingly promote technology transfer
and become more closely involved in the internationalisation of clusters and networks and
thus act as a catalyst for knowledge and technology transfer between universities and
companies. Since this is a hotly debated topic in both countries, the BFHZ could offer its
competences in this respect as well. The BFHZ has already organised and participated in
events organised by and together with certain politically supported clusters from Bavaria
and France. Together with the French embassy, Bavarian and French clusters and certain
ministries, the BFHZ organises in regular intervals so-called Bavarian-French forums for
innovation and competitiveness in selected key areas/sectors such as aeronautics, mate-
rial sciences, ICT, food and agriculture and green chemistry.
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Specific challenges in bilateral research and higher education cooperation

From the BFHZ's point of view but also of the funding authorities, the main challenge in
higher education and research collaboration is a lack of harmonised bilateral programmes
to appropriately fund cooperative research projects. Although the largest research funding
organisations in Germany and France signed a Memorandom of Understanding to issue
joint calls, it must be mentioned, from a bottom-up perspective, that this procedure does
not seem to have permeated the consciousness of the operating departments. Thus, from
the applicants' viewpoint, the bilateral application process still has room for improvement.

Additional challenges that arise from bilateral higher education and research cooperation
at the level of institutes/organisations are deeply rooted in the different governance struc-
tures in France and Germany. Especially existing multi-level governance structures in
Germany with regard to innovation policies are confusing for French organisations, re-
search and higher education institutes. The division of competences often seems blurred
and it is hard for potential cooperation partners to find the right contacts. This of course is
especially the case for the BFHZ, since the centre represents Bavarian higher education
institutes and thus has a distinct regional focus.

Furthermore, organisations and research institutions that are willing to cooperate often
lack detailed knowledge about the research and higher education landscape in the partner
country. Not correctly understanding the science system can lead to false expectations
and unnecessary friction in cooperative projects. The BFHZ sees its main task in counter-
acting and intervening, in the form of consultancy and specific support in terms of knowl-
edge flows.

This knowledge transfer usually takes place in preparatory talks with the relevant project
partners. As a second step, the BFHZ can fund an initial trip for a scientist from the part-
ner country. Furthermore, due to the close interlinkages with the universities, the centre
can react rapidly to innovative forms of cooperation which are not yet included in the exist-
ing promotional programmes. Examples of these are the double doctorate and co-
supervised final thesis programmes which the BFHZ already specifically supported from
1999 on, as the first institution in the French-German area, and which were later inte-
grated in the international promotional programmes on both the French and German side.
In the area of student mobility, the reports of students who have received grants about
their experiences, published on the centre web site, have proved very helpful for their fel-
low students in preparing for study stays abroad.3

3 Individual experience reports can be found at
http://www.bfhz.uni-muenchen.de/de/studieren/leben-in-frankreich/index.html.
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Complicated administrative structures make it very hard for potential cooperation partners
to identify the right contact and they also hamper collaboration potentials. Since the
French research landscape is currently in a transitional phase and many new programmes
are being launched by the ministry, this can hamper collaboration, due to increased uncer-
tainty, but also harbours great potential, since new, collaborative and innovative projects
at research and higher education institutes are being increasingly appreciated.

Lessons learnt and outlook

It can be said that, at the level of the individual researcher, French and German teams of
researchers often harmonise very well and complement each other in their activities. The
BFHZ has successfully offered support to binational teams of researchers:

Between 2009 and 2011, a total of 11 Bavarian-French projects were initiated with start-
up financing from the BFHZ which then successfully applied to the DFG/ANR for funds. In
addition, 25% of all successful PROCOPE#4 projects originated in Bavaria. Many previ-
ously received their first knock-on financing from the BFHZ.

With regard to initiating bilateral research project or bilateral cooperative project at an or-
ganisational level, such as developing a joint degree programme, the administrative hur-
dles are higher and many organisations lack the cultural and systemic understanding of
the research system of the partner country. This means that potentials remain untapped.

A solution to this dilemma could be that the internationalisation of universities should re-
ceive more attention and that service institutions could increasingly support the manage-
ment to avoid inefficiencies and misunderstanding resulting from the lack of knowledge.
Policy initiatives designed to promote closer French-German cooperation in the higher
education and research landscape could offer additional potentials and solutions to the
present problems.

4  PROCOPE is a bilateral research programme of the French Government and the German
Academic Exchange Service DAAD.
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Ways and means of cooperation along evolutionary
economics in the Upper Rhine: The BETA-ISI link

Emmanuel Muller™®, Jean-Alain Héraud®, Knut Koschatzky”
@Bureau d'Economie Théorique et Appliqueé (BETA), University of Strasbourg, France
®Fraunhofer Institute for Systems and Innovation Research IS, Karlsruhe, Gernan

Origins of the cooperation

BETA and ISI (their full names are the Bureau d'Economie Théorique et Appliquée and
the Fraunhofer-Institut fiir System- und Innovationsforschung ISI) are at first glance clearly
very different kinds of "animals". The first institution is French and, as an "UMR" (Unité
Mixte de Recherche), it belongs at the same time to a university (Université de Stras-
bourg, UdS) and to the CNRS (Centre National de la Recherche Scientifique, the largest
French national research organisation). The second institution is German and is part of
the Fraunhofer-Gesellschaft (i.e. it does not belong to a university, but to the leading
European applied research organisation). Nevertheless, despite these differences (and
maybe thanks to these differences) BETA and ISI| are much closer than most observers
would suspect.

In fact, and first of all, both institutions were officially founded - independently of each
other - in the same year (1972). Naturally, rational people would interpret this as a pure
coincidence. Nevertheless, almost forty years later, it seems clear that more than a ran-
dom effect can be detected here, since BETA and ISI are both active (and quite often in
conjunction) in the broader field of what could be described as "innovation policy" and
"evolutionary economics". Considering this field of activity, both institutions are clearly
among the oldest ones in Europe (and even in the world) in this field, bearing in mind that
the very first research institute devoted to innovation — SPRU (initially called the Science
Policy Research Unit) — was founded in 1966 at the initiative of the late Chris Freeman.
Moreover, in addition to this scientific and historical proximity, if the map of the 10 most
important players in Europe is regarded, there are only two dots on the map that are ex-
tremely close: Strasbourg and Karlsruhe.

Nevertheless, the story is not that simple, since even if separated by a distance of only
80km (which means approximately one hour door to door by car?) it took a long time be-
fore the first cooperations were started. Proximity (even in a situation of converging con-
ceptual, geographical and historical proximity) does not automatically imply fruitful rela-
tionships (as policy scientists, geographers and economists often repeat, whereas politi-
cians sometimes tend to forget this).

1 In order to respect political correctness, it must be mentioned that from main station to main
station the journey between Karlsruhe and Strasbourg takes less than 45 minutes with high-
speed trains.
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Content and fields of cooperation

In 2012, BETA and ISI celebrated their 40" anniversary. This must be stressed when con-
sidering the fact that the first so-called neo-Schumpeterian or evolutionary economics
papers started being published several decades ago.2 How can this school of thought be
described (if not summarised, since it is too complex and concentrated) in a few words?

Firstly, it must be stressed that in the literature devoted to innovation, the evolutionary or
neo-Schumpeterian school occupies a particular place. In fact, taken as a whole, this ap-
proach concentrates on the specific characteristics of the innovation phenomenon. In this
respect, the evolutionary or neo-Schumpeterian vision of innovation is quite different from
the neo-classical one. In the views initially developed by Schumpeter, the "process of
creative destruction” rules the historical evolution of capitalism. This process covers five
main types of innovations: (i) new consumption objects; (ii) new production and transport
methods, (iii) new markets, (iv) new sources of production materials, and (v) new market
position.3 In this respect, Schumpeter's vision of innovation goes beyond the narrow con-
ception adopted in the standard neo-classical approach, where innovation is reduced to a
simple new combination of production factors.

Secondly, it should be remembered that some implications (which could be seen as a
form of normative characterisation of the concept of innovation) derive from the neo-
Schumpeterian approach. We choose elaborate on three of them in the following. (i)
Firstly, evolutionary economics attribute a cumulative and interactive character to innova-
tion processes. The importance of accumulation and interaction appears especially by
analysing learning effects, for instance, in the form of "learning by doing" (Arrow 1962), of
"learning by using" (Rosenberg 1976) and of "learning by interacting” (Lundvall 1988).4 (ii)
Secondly, in the evolutionary approach, innovation reveals a specific character. The spe-
cifics of innovation abide by the principle of historical trajectories and paradigms (Dosi
1982) and integrate the conception of the tacit nature of acquired knowledge. This leads
to the idea of a programmed character of innovation in the behaviour of the firm (Clark
1986). (iii) Finally, innovation has an institutionalised character. The institutionalisation

2 Cf. among others Nelson and Winter (1974; 1975), Rosenberg (1976) etc.

3 Cf. Schumpeter (1935: 100): "Herstellung eines neuen, d.h. dem Konsumentenkreis noch
nicht vertrauten Gutes oder einer neuen Qualitdt eines Gutes, (...) Einflhrung einer neuen,
d.h. dem betreffenden Industriezweig noch nicht praktisch bekannten Produktionsmethode,
(...) ErschlieBung eines neuen Absatzmarktes, (...) Eroberung einer neuen Bezugsquelle von
Rohstoffen oder Halbfabrikaten, (...) Durchfiihrung einer Neuorganisation wie Schaffung einer
Monopolstellung (...) oder Durchbrechen eines Monopols".

4 These three types of learning effects are additionally linked to firms' absorptive capacities as
put forward by Cohen and Levinthal (1989): "Economists conventionally think of R&D as gen-
erating one product: new information. We suggest that R&D not only generates new informa-
tion, but also enhances the firm's ability to assimilate and exploit existing information” (Cohen
and Levinthal 1989: 569).
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features mainly the role played by the selection environment of innovation (Nelson and
Winter 1974; 1975) and the importance of R&D departments (Freeman 1982). In other
words, and from an evolutionary perspective, innovation can be defined as a non-
maximising, interactive, cumulative, specific and institutionalised process.

Contextual aspects and forms of cooperation

Proof and illustrations of the complementary character of the two organisations BETA and
ISI can be found in numerous joint (European) research projects as well as bilateral coop-
erations taking the form of (applied) research contracts for public authorities or academic
accomplishments (workshops, journal articles and Ph.D.s). The research link is a tremen-
dous illustration of how "things get happening" in a French-German scientific context in
terms of mutual influences and transformations, considering that each institution keeps its
own "culture", but that nevertheless something additional emerges (explicitly or implicitly)
to complement the existing capabilities, so that new routines can be identified.

BETA and Fraunhofer ISI are linked by at least two major perspectives: the evolutionary
economics research perspective and the exploratory cooperation perspective. During
many years of collaboration, many new forms of cooperation were explored and pursued,
to become success stories. Besides the mere cooperation in national or European pro-
jects, the supervision of Ph.D. theses or joint publications (to name only a few possibilities
of working together), one of the highlights in the history of both institutes was the collabo-
ration in the Laboratoire Européen Associé (LEA) "Knowledge, Science and Innovation
(KSI)". LEA is an instrument of the French Centre National de la Recherche (CNRS)
which promotes scientific cooperation between French and foreign research institutes in a
specific topic within a jointly organised virtual platform, as a "laboratory without walls".
This means that the institutes involved remain independent, but agree to cooperate and to
carry out joint activities within a four year perspective. CNRS funds a small part of travel-
ling, workshop organisation and publication costs for the French side, foreign partners
contribute their motivation and own resources. After four years of successful exchange
and research work, it will be possible to renew the agreement for another four years.

When the LEA KSI started operation in early 2004, it was not only a new form of strategic
research collaboration for the participating partners, but during the following years
emerged also as a new configuration in the German research system. Maybe not for the
first time, but as one of the rare occasions during that period two major research organisa-
tions with different objectives, the (application-oriented) Fraunhofer Society and the (ba-
sic-research-oriented) Max Planck Society collaborated on a contractual basis. Most in-
terestingly, this cooperation was the result of a catalytic process triggered by a French
university (the former Université Louis Pasteur) and a French CNRS institute, BETA.
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Although this innovative concept of working together was terminated after eight years, the
partners can look back on many successful activities. Research projects within two major
European networks of excellence, i.e. the PRIME and the DIME network, joint French-
German policy seminars, advances in systemic modelling, collaboration in the European
Manufacturing Innovation Survey, surveys on perceptions of the innovative and economic
environment of French and German SMEs, workshops for young researchers, and ex-
change of guest scientists are some of the elements which contributed to increasingly
closer ties between the institutes. But LEA also had impacts on future research. Without
this platform, recent activities like supporting research for the strategic development of
bilateral research alliances between Fraunhofer and Carnot Institutes or the development
of the evoREG initiative would not have been possible. The evoREG initiative is the result
of a joint deliberation of the Région Alsace (DREST: Direction Recherche, Enseignement
Supérieur et Transfert de Technologie) together with Fraunhofer ISI and BETA. More pre-
cisely, this reflection expresses the willingness of the regional authorities to strengthen the
governance capacity of the Upper Rhine Area in the field of innovation-based develop-
ment policies. This should be achieved by taking advantage of the complementary compe-
tencies of Fraunhofer ISI and BETA. evoREG is supported by the European Union in the
frame of the Upper Rhine INTERREG |V programme.

Both BETA and Fraunhofer ISI are devoted to innovation research from a systemic and
evolutionary perspective. LEA and evoREG are examples of applying this perspective to
new ways of exchange and collaboration. In this way, science performs best practice by
combining and merging research potentials and by exploiting the excellent knowledge
base which the Upper Rhine Region possesses on both banks of the Rhine River.

It is probably not completely by chance that two of the very first European research teams
to invest in the new field of innovation studies were located in the same area within the
Upper Rhine Valley. On both banks of the Rhine, from Karlsruhe to Strasbourg and Basel,
a core region of Europe has been a focus of cultural and technological revolutions for al-
most one millennium.5 In particular, that area was one of the core regions of the European
Renaissance. It is still a very innovative region as well as a strong scientific area. We have
observed, for instance, that the relative weight of the Tri-national Metropolitan Region
(TMR) Upper Rhine in European scientific production varies from 1.1% in mathematics to
2.6% in chemistry: This is the global national weight of important scientific nations like
Belgium, Austria or Denmark.6

5  Cf Héraud (2001).
6  Cf Héraud (2010).
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Future developments, research and further activities

The Upper Rhine Valley, after a complex history, is now divided into regions belonging to
three nation states. The challenge nowadays is to become a model territory for building up
Europe as a creativity-based economy and society. The specificity of this area, and
maybe its strength, is to be a polycentric metropolitan region. It is a good example of
multi-level governance as a form of political and social "construction" in the meaning of
Crespy et al. (2007). Linguistic and institutional variety, together with a very old common
culture: Will such circumstances turn out to be a winning recipe in the 21th century?

The next step in terms of extending and deepening the Fraunhofer ISI-BETA cooperation
consists in a French-German research chair which associates different public, academic
and private partners and capitalises on the work accomplished so far. This chair is ex-
pected to be devoted to innovation economics and regional policy and its launching took
place on 22 January 2013 to mark the occasion of the fiftieth anniversary of the Elysée
Treaty. In this respect, the hope of the authors is that many "small Europes" will support
the constitution of the big one.
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Introduction: French-German research cooperations of the Helmholtz
Association

The Helmholtz Association is Germany's largest research organisation with an annual
budget of more than 3.4 billion euro. Approximately 32,000 employees work in 18 scien-
tific-technical and biological-medical research centres belonging to the Helmholtz Associa-
tion. The organisation's mission is to pursue long-term research goals on behalf of the
state and society. Furthermore, one of the Association's key characteristics is to build and
operate unique, large-scale facilities and scientific infrastructures, while cooperating
closely with national and international partners.1

Established in 1964, the Deutsches Krebsforschungszentrum (DKFZ) is the largest bio-
medical research institute in Germany and a member of the Helmholtz Association.2 More
than 2,500 employees work in over 70 divisions and research groups. The DKFZ employs
more than 1,000 scientists who investigate the mechanisms of cancer. In doing so, the
DKFZ pursues the long-term goal to unravel causes and mechanisms underlying cancer
development and, based on these insights, to develop novel strategies for the diagnosis,
treatment, early detection, and prevention of cancer.3

1 Cf. http://www.helmholtz.de.
2 Cf. http://www.dkfz.de/de/index.html.

3  The centre is internationally renowned for its outstanding biomedical research based on an
excellent research infrastructure, efficient translational platforms and its expertise in transla-
tional approaches. Long-term collaborations and strategic partnerships with university medical
centres and industry have considerably strengthened applied cancer research at DKFZ. The
major activities are focussed in seven research programmes in the areas of cell and tumour
biology, functional genomics, cancer risk factors and prevention, tumour immunology, imaging
and radio-oncology, infection and cancer, and translational cancer research. The centre is in-
stitutionally funded by the German Federal Ministry of Education and Research (BMBF) (90%)
and the federal state of Baden-Wiirttemberg (10%) and it acquires additional third party fund-
ing. In this institutional setting, the authors are involved at different strategic and operational
levels in organising international cooperations of the Helmholtz Association and the DKFZ in
general, and French-German research cooperation in particular. Thus, the different strategic
and management perspectives are subsumed in this article.
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The research centres of the Helmholtz Association look back on 40 years of fruitful col-
laboration with French universities and non-university research institutes, which today
covers all six Helmholtz research fields, ranging from fundamental research in physics,
biotechnology, marine and polar research to health research. The research centres are
legally independent units that can act autonomously as regards their strategic partner-
ships. The Helmholtz Association is the umbrella organisation for all centres. Thus, be-
sides the initiatives that are driven by the Helmholtz research centres individually, the
Helmholtz Association as a whole views scientific collaboration with French research insti-
tutions as a crucial element of its contribution towards strengthening the European Re-
search Area. Many Helmholtz centres and their French partners collaborate within EU-
funded consortia within the European Strategy Forum on Research Infrastructures
(ESFRI) framework, a strategic instrument aimed at promoting European scientific integra-
tion and ensuring European competitiveness in key research areas. In addition, many of
these collaborative projects receive funding from the European Union and involve many
more European research partners.

Helmholtz research centres have a long-standing tradition, especially — but not exclusively
— in health research, cooperating with French institutions such as the Institut National de
la Recherche Agronomique INRA, the Institut Pasteur, the Institut National de la Santé et
de la Recherche Médicale INSERM and the Centre National de la Recherche Scientifique
(CNRS). In doing so, several French research organisations are prime counterparts, both
for European and international ventures, such as the European Organisation for Nuclear
Research CERN and the experimental fusion reactor "ITER" in Cadarache. A prominent
example is, for instance, the cooperation with the Centre National de la Recherche Scien-
tifique (CNRS), which goes back to the 1980s. It focuses — among others - on promoting
mobility and exchange between researchers.

Collaboration between the French and German aviation industry was enhanced by a dec-
ade-long partnership between the German Aerospace Centre (DLR), a member of the
Helmholtz Association, and the French Aerospace Lab (ONERA). Energy and climate
research are also strategic areas of collaboration between Helmholtz and the Commissar-
iat a I'Energie Atomique et aux Energies Alternatives (CEA).

A further model of a successful and long-term bilateral cooperation is the collaboration
between the DKFZ (German Cancer Research Centre - Deutsches Krebsforschungszen-
trum) and the French Institute for Health and Medical Research (/nstitut National de la
Santé et de la Recherche Médicale, INSERM4) in the field of tumour virology.

4 Founded in 1964, the French National Institute of Health and Medical Research (INSERM) is a
public scientific and technological institute which operates under the joint authority of the
French Ministry of Health and the French Ministry of Research. It is the only French public re-
search institute to focus entirely on human health. From the outset, the Institute forged close
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This French-German cooperation was initiated by Professor Jean Rommelaere, founder
and head of the joint INSERM-DKFZ research unitd on tumour viruses belonging to the
parvovirus family. This unit has been acting successfully as nucleus for many subsequent
French-German initiatives and projects at the DKFZ, thus promoting several cooperation
activities with French partners. This is illustrated in the period 2007 to 2011 by 17 co-
authored publications and three co-authored patents in the framework of a joint INSERM/
DKFZ unit, and 1 co-authored publication and 5 joint workshops in the framework of a
DKFZ/CGE (Cancéropdle du Grand-Est, see below) research programme.

1.

The joint INSERM/DKFZ unit, which is attached to the division "Tumor Virology" at
the DKFZ is integrated in the DKFZ research programme "Infection and Cancer".
The unit is jointly supported by the DKFZ and INSERM, and includes personnel from
both institutions (cf. Figure 11I-3). Initially established in 1993 for a limited term, it
was prolonged several times after international peer review. The scientific activities
of the unit focus on the treatment of cancer with oncolytic viruses belonging to the
parvovirus family. Based on new discoveries by this unit, a clinical trial for treating
glioma patients with parvovirus H-1PV has recently been started. The unit is cur-
rently jointly funded. The unit is hosted by DKFZ which provides the infrastructure
and funding for personnel and consumables in the order of €1.9 million. INSERM
contributed with an annual budget of €250,000 in the year 2010 to the joint funding.
In addition, it acquires substantial third party funding. This cooperation attracted
considerable public attention since it was chosen as a good-practice example of
French-German research cooperation. During the second Salon Européen de la Re-
cherche et de I'lnnovation, which was held in Paris from 8 to 10 June 2006, it was
mentioned as an "outstanding example of a close institutional link between French
and German research institutions”. Initially planned as a temporary foreign labora-
tory, the unit was extended repeatedly by INSERM after external evaluation until
2011, when Professor Jean Rommelaere, the head of the unit has reached retire-
ment age. To continue this successful long-term cooperation model, in July 2011 a
new research group headed by Prof. Henri-Jacques Delecluse was selected, which
started its work in 2012 focussing on the elucidation of disease mechanisms in ep-
stein barr virus infection, causative for 2% of all tumour diseases worldwide.

5

partnerships with other public and private research establishments as well as hospitals to fulfil
its missions. Further information is available here: http://english.inserm.fr.

Further information available here: http://www.dkfz.de/en/f010/index.php.
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Figure IlI-3: The joint INSERM-DKFZ research unit's staff

Source: DKFZ Heidelberg

2. A cooperation with the Cancéropble du Grand-Est (CGE)6 in order to develop a joint
research programme has been supported on the German side by the Federal Minis-
try for Education and Research (BMBF), the Helmholtz Association and DKFZ, and
at the French side by the Institut National du Cancer (INCA), the Ministere de la Re-
cherche et de I'Enseignement Supérieur (MESR), the Ligue Nationale contre le
Cancer, and regional authorities. The programme was signed in February 2006 in
the presence of the German and French research ministers and involves six de-
partments of the DKFZ and eight laboratories in eastern France (Strasbourg, Reims,

6  The Cancéropdle is an umbrella organisation for more than 150 research teams involved in
cancer research. Located in Strasbourg it maintains close contacts to other national and inter-
national research teams, especially in neighbouring countries. More information is available
here: http://www.canceropole-ge.org/cge/.
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and Besancon). Initially funded for a period of three years, the programme was con-
tinued for a second funding period from 2010 to 2011. The scientific programme has
been focusing on the mechanistic analysis, diagnosis, prevention and therapy of
human cancers associated with human papillomavirus. It also included the participa-
tion of the INSERM/DKFZ unit in the network "Herpes Viruses and Cancer" which is
partly funded by INSERM.

3.  Joint German-French Doctoral Programme in Applied Tumor Virology DKFZ (includ-
ing the INSERM/DKFZ unit) and Cancéropdle du Grand-Est with funding from the
Université franco-allemande (FGU).7

Due to excellent research results which emerged from the French-German coopera-
tion in cancer research, the Helmholtz Association in general and the DKFZ in par-
ticular considered founding a Helmholtz/DKFZ unit in France. The presence in
France should spur the development of joint technology platforms, further (cancer)
research programmes, and the exchange of personnel.

4. In October 2011, two units co-funded by the Helmholtz association and by INSERM
were established in France. One of them, the unit headed by Julien Marie in Lyon, is
closely linked to the DKFZ due to its interest in gaining insight in tumor growth factor
beta — mediated immunoprotection of tumour cells.

Main objectives of the French-German cooperation and measures taken to
achieve the goals of the cooperation

DKFZ as member of the Helmholtz Association contributes to the "Joint Initiative for Re-
search and Innovation"8, which was designed by the federal government of Germany and
the federal states (Ldnder). The Initiative shall promote amongst other goals the interna-
tional competitiveness of German research organisations (such as the Helmholtz Associa-
tion) by pursuing a number of strategic goals and by advancing the utilisation of existing
potentials. In return, the funding partners in the Initiative assure these organisations cer-
tain annual budget increases and financial planning security. One of the research policy
goals set by the Initiative is to develop and implement new international cooperations to
improve international positioning of German research. It is thus of major importance for
the Helmholtz Association to encourage international cooperation. Strengthening French-
German cooperation simultaneously contributes to this strategic aim of the Helmholtz As-
sociation in pursuing research policy goals set by the federal government.

The motivation for developing a joint cancer research unit was to promote scientific ex-
change between dedicated institutions in both countries, primarily based on joint research
objectives and interests. The institutionalisation of partnerships facilitates the exchange of
doctoral students and scientific personnel in order to promote the joint use of laboratories

7 Cf. also lancu's contribution on the activities of the FGU (chapter I11.1).

8  Further details can be accessed at: http://www.bmbf.de/en/3215.php.
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and research platforms and facilitates the joint application for third party funding. The de-
velopment of this joint research unit was mainly driven by the founder and head of the
unit, Professor Jean Rommelaere, and it served as a node for developing further research
cooperations in France.

With the retirement of Professor Rommelaere, the French-German cooperation will lose
its spearhead. For this reason, and as already recommended in the Agence d'Evaluation
de la Recherche et de I'Enseignement Supérieur (AERES) evaluation® of INSERM in
2008, the unit started to develop a strategic plan for the future in different respects: firstly
in order to achieve the research goals and, secondly, to continue and preserve the
French-German cooperation in the future.

In addition to the strategic goals mentioned above, concrete research goals of course
have priority during the planning phase of research cooperation. Research goals are for-
mulated and publications and/or patents are envisaged. Fulfilling these goals is as impor-
tant as fulfilling the strategic aims in the cooperation. The former is the underlying key
driver for (bilateral) research cooperation.

Specific challenges in bilateral research

Bilateral cooperation bears witness to the fact that cultural differences are quite pro-
nounced between Germany and France. Thus, an intercultural background of the key sci-
entists proved and still proves to be favourable, as well as linguistic competences. Since
the key person and driver behind the French-German cancer research unit, Jean Romme-
laere, is Belgian, his cultural background is closer to the French mentality and habits. This
proved to be beneficial for the bilateral cooperation. The unit itself is operated similarly to
other international research units in the field, with English as main language. lts particular
added value comes by its close relation to partner scientists in France.

Additionally, personal contacts and the presence in networks are very important for devel-
oping and maintaining bilateral cooperation. Also under this aspect, the retirement of key
actors can threaten already existing cooperations, since these persons enhance coopera-
tive efforts, not only through their presence, experience and knowledge, but also through
informal contacts, communicative skills and know-how (tacit knowledge). Experience of
how to work and whom to contact is crucial in every cooperation and should be highly
evaluated and appreciated. Consequently, with Henri-Jacques Delecluse a suitable suc-
cessor has been found, who is well experienced in the French science system and who
will avoid distortions in the networks.

9  The evaluation team consisted of French and German evaluators and researchers from both
countries were deeply involved in the preparation. It can be downloaded from the webpage of
AERES. The name of the document is: AER_INSERM_004[1].pdf.
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A specific challenge in bilateral, French-German cooperation — as experienced by
INSERM and DKFZ — is to mobilise funding for a joint project once an organisational and
a research concept for a joint venture have been developed. INSERM itself is hosting re-
search units and, in addition, acts as a research funding body itself and thus is in the posi-
tion to decide and act more independently. In contrast, the Helmholtz centres as members
of the Helmholtz Association see their primary task in performing research supported by
its funding partners — the Federal Ministry for Education and Research (BMBF), the fed-
eral states, and numerous third party funding bodies, or project management agencies.
Since the Helmholtz Association as a whole receives about 70% of its budget through
public institutional funding (thereof 90% federal government and 10% regional state gov-
ernments), it has to acquire the remaining 30% through external research grants. As there
are no dedicated programmes for bilateral French-German projects available from funding
organisations, funding for the joint initiatives described above had always been negotiated
individually between different potential funding partners, a process which was at least in
part complex and difficult. Equally, the approval process between the different funding
partners in both countries has been very time-consuming and challenging. Funding often
depends on securing funding agreement from one or several funding agencies in the other
country. Coordinated action is very difficult, even if international, neutral peer reviews
judge the joint bilateral proposal to be of excellent quality. Research funding organisations
will only positively approve a proposal or prolong funding for a second funding period, if it
is evaluated as excellent. The lack of funding organisations explicitly concentrating on
funding bilateral cooperations, and the limited number of funding organisations that are
willing and able to support bilateral research severely restrict bilateral cooperation. Finding
individual solutions is rather time-consuming and demands perseverance and diplomatic
skills. Many motivated researchers are put off from the idea of bilateral cooperation due to
the administrative efforts involved, the difficulties in finding adequate funding sources and
thus lower success rates.

A further challenge concerns the design of the cooperation contract, which lists the coop-
eration partners and additionally includes projects, harmonised research goals, the distri-
bution of (financial) means and personnel, the timeframe and details of IPRs (intellectual
property rights). Differences regarding patent applications are regulated in the cooperation
contract in a general way and are subject to negotiation in specific cases.

Success factors and learning effects

The DKFZ — INSERM research unit is, in our opinion, a very good example of a success-
ful, bilateral research cooperation, since it has served as a nucleus for a considerable
number of further joint research proposals, co-operative projects, exchange of personnel
and education programmes for researchers. Besides the achievement of super-ordinate
research policy goals, the main factor of success was that the jointly defined research
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goals were largely met as reflected by research publications and patent applications.
Consequently, the evaluation of the joint research unit was very positive. The evaluation
team stated that the "Unit performs a very good research". Furthermore, they particularly
appreciated "the fundamental projects developed on parvovirus (PV) biology, notably on
aspects related to their tumour-specific cytotoxic effects and the development of novel
synthetic targets for cancer therapy". In addition, "the in vivo studies concerning the PVs
anti-tumoural effects, in combination or not with chemotherapy, were also considered as
very important in view of clinical applications". The committee also appreciated the "num-
ber and quality of patent applications and considered that the Unit holds a unique world-
wide position with regard to the development of PVs as anticancer agents".

Experiences in the cooperation between the DKFZ and INSERM point out the great impor-
tance of personal contacts in developing new co-operative projects. This applies espe-
cially to networks between scientists, but also for the management levels of institutes and
scientific organisations as a whole. Ideas on how to improve existing cooperations and
design new ones are often developed in informal meetings between top representatives of
both institutions. Approaches to such meetings seem to be substantially dependent on the
individual national cultures of the partners. Instead of having informal meetings during or
between conferences and workshops, partners from France dedicate significantly more
time and resources to official encounters. Culturally determined, this can be perceived as
rather formal by German partners.

As already mentioned, an outstanding success factor of this bilateral cooperation is the
personality of the founder of the joint research unit, and also the appreciation of the perti-
nent role of such a key person. In this respect, a major success factor in the design of
French-German research cooperation is the timely search for successors and their intro-
duction to the relevant networks. To become and stay a member of the relevant networks
in both countries seems to be a key success factor, especially in research cooperation
with France. Cooperation experience showed that being an established member in the
relevant networks has a snowball effect for other, potentially interesting research partners.

Summary and conclusions

The general picture resulting from the French-German cooperation in the Helmholtz Asso-
ciation in general, and from the DKFZ in particular is very positive. Successful experi-
ences in the past have a long-lasting impact and have resulted in joint research units be-
ing set up with several French partners. International and bilateral cooperation activities
fulfil research goals at the micro-level of the institute and likewise research policy goals at
the level of the Helmholtz Association. Based on these positive experiences in the past,
the Helmholtz Association and INSERM have recently set-up two new joint research labo-
ratories in France in order to strengthen and extend joint research activities and thus pro-
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mote interaction between their researchers in the future, especially in life sciences and
health.

Reflecting on the outcomes and especially the success factors of this French-German
cooperation clearly show that institutional gaps and hampering factors can distort bilateral
cooperation. Initiating international cooperation is a very fragile process that requires
strong personalities with large experience and the clear will and assertiveness (and the
creativity) to overcome the potential obstacles and thus enable transnational activities.
There is much scope for action to improve bilateral French-German research cooperation.
Firstly, from the perspective of researchers and the Helmholtz Association, it is necessary
to develop bilateral funding programmes to promote bilateral research ventures. Secondly,
administrative barriers need to be torn down so that bilateral research projects become
more attractive for researchers or teams of researchers. If administrative barriers are high,
or even comparatively high compared to other joint research options (cooperation with
national partners or cooperation in framework programmes or others), scientists will avoid
co-operating in bilateral research consortia and instead choose other, less time-
consuming opportunities. And finally, the political goals need to be mirrored in the devel-
opment of adequate instruments to promote bilateral research otherwise the researchers
will look for less complex opportunities for cooperation. Since general framework condi-
tions, and in particular funding opportunities, are fundamental, the funding authorities
have to develop a certain sensitivity for these issues. However, as shown in the INSERM-
DKFZ case, research findings and also an international reputation strongly argue in favour
of such co-operative efforts that not only advance French-German research, but (can) act
as important scientific drivers at the European level.
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L5 Experiences of cooperation between Lorraine and the
Saarland: The case of a cross-border business

incubator

Laurent Damiani, Interfaces' Consultant and Director of Eurodev Center, Forbach,
France

Introduction: The Eurodev Center, a business incubator in the Eurodistrict
SaarMoselle

Founded in 2008, the Eurodev Center? belongs to the Forbach Urban Community (cf. Fig-
ure IlI-4) and is managed by the French consulting firm Interfaces,2 which is currently in
charge of 16 business incubators (in France) for newly created enterprises and local busi-
ness projects on behalf of municipal and regional authorities. Interfaces assists at different
levels and in various topics of economic and business development related to regional or
urban planning, for public authorities and their business and economic policies: economic
development strategies, regional economic network analysis, urban and regional market-
ing, feasibility studies for business park projects, industrial land redeployment, temporary
or permanent publicly supported corporate buildings such as incubators, business and
economic programme evaluations and audits. It is part of the strategy of Interfaces to par-
ticipate in public tenders for the management of business incubators. After Interfaces is
successful in winning the tender, the consulting firm will then manage these incubators for
the defined period of time.

The Eurodev Center in Forbach is a Délégation de Service Public3 between Interfaces
and the Forbach Urban Community (Communauté d'Agglomération Forbach Porte de
France). The duration of the contract or project is envisaged to last for eight years and
Interfaces has to ensure that the utilisation rate of the business incubator reaches a cer-
tain minimum level. The Eurodev Center pursues the following key goals, that are some-
what broader than that from other classic incubator centres existing on the Lorraine area:
it is dedicated to accommodation, creation and accompaniment of companies linked with
high technology business or services with high added-value, in order to reinforce the eco-
nomic potential and to create new jobs on both sides of the French-German border. It ap-
plies a sustainable development approach and guides entrepreneurs starting new busi-
nesses through the various steps in the development of their project. This includes as-

1 ltis situated in the Saarbriicken-Forbach 'Eurozone' and the Eurodistrict SaarMoselle, respec-
tively. For further information see: http://www.gruenderzentrum-forbach.com/.

2 Cf. http://www.interfaces-fr.com and http://www.pepinieres-interfaces.eu/.

3 The Délégation de Service Public (abbreviated DSP) is a concept under French law. It is a set
of contracts according to which a legal person of public law entrusts the management of a
public service to a public or private entity whose remuneration is substantially related to the in-
come resulting from the operation of the service.
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sessing the business project and the conditions for success, information on available pub-
lic and private aid, assistance in drawing up the business plan, regular follow-up of the
activities of resident businesses, plus establishing relationships with the local and cross-
border economy. Thus, it has a clear orientation towards regional development issues on
both sides of the border.

Figure 1lI-4: Location Forbach
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The incubator has been in existence now for more than four years. It has an annual
budget of about €250,000. €130,000 of the budget is financed by the Forbach Urban
Community the rest must be earned by Interfaces through rent from the enterprises, etc.
Furthermore, it is important to note that the Eurodev Center belongs administratively and
geographically to France. However, it addresses German and French enterprises alike. All
services are offered bilingually. Enterprises can rent office and workshop space for a
maximum of 48 months. By the end of the year 2011, the Eurodev Center hosts 15 enter-
prises (most of them belong to medium- to high-tech industries or the knowledge-intensive
service sector) and three competence centres, with roughly one third originating from
Germany.

Table I1I-3: The Eurodev Center in brief

Title and thematic focus of the business incubator

¢ provision of accommodation and services for business start-up projects or businesses less
than five years old which are related to innovative activities or to high value-added services

e guiding entrepreneurs starting new businesses through the various steps in the development
of their project

¢ a cross-border focus in the range of activities
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Duration of the project

2008-2016

Volume of public funding

About €130,000 a year (during eight years) by the Forbach Urban Community

Subsidy of the Regional Council of Lorraine (depending on annual achieved objectives)
Partners

The Forbach Urban Community

Regional Council of Lorraine

Official Lorraine's Network of Incubators (Réseau Lorrain des Pépinieres d'Entreprises)
Funding authorities

The Forbach Urban Community

Regional Council of Lorraine

and resources earned by Interfaces from the residents in form of rent or payments for other ser-
vices

Proposal preparation and selection process
e Publication of a call for tender by the Forbach Urban Community

e Interfaces submitted a proposal for the management of the business incubator to the Forbach
Urban Community

e The Eurodev Center is situated in the Saarbriicken-Forbach 'Eurozone'4 and the Eurodistrict
SaarMoselle, respectively. The Saarbriicken-Forbach 'Eurozone' was founded in 1999 within
the Interreg Il programme, with the goal of joint cross-border business development, for ex-
ample, through harmonising tax conditions for enterprises in the whole district. However, the
German part (Saarbricken) and the French part (Forbach) are today managed separately.

Main objectives of the Eurodev Center

Besides the core objective of the Eurodev Center already mentioned above (support of
business start-up projects, guidance for entrepreneurs starting new businesses, assess-
ment of business projects and assistance in drawing up the business plans), the center
aims to develop cross-border cooperations by establishing a regional business network
and raising awareness of the attractiveness of the region of Forbach (both in Germany
and France). The latter task seems to be very important since the cross-border region has
many possibilities and, taking the French and German part together, more than one mil-
lion inhabitants (700,000 in the region of Saarbriicken and 300,000 in the region of
Lorraine). The bilateral operation is a key asset of the Eurodev Center, since many of the
start-up enterprises in the Eurodev Center operate their businesses in France as well as
in Germany, have cross-border projects and their customers come from both countries.

In addition to the core objectives of operating the business incubator, the Eurodev Center
tries to raise awareness for bilingual projects and the importance of cross-border opera-
tions, and consequently supports the expansion of the enterprises' business activities to
the neighbouring country (France or Germany). This has a twofold potential: firstly, it sup-

4 For further information see: http://www.eurozone-saarbruecken-forbach.org/.
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ports the internationalisation of SMEs already installed in the business incubator and
helps them to explore foreign (German) market potentials and, secondly, it attracts further
(foreign) SMEs to the region.

Although the operations of the business incubator are oriented towards the Saarbriicken-
Forbach 'Eurozone', it promotes the location Forbach first and foremost and definitely
more than Saarbricken. Saarbriicken has its own business incubator; both incubators
cooperate in order to promote the Eurodistrict and the Eurozone. This cooperation offers
many opportunities for their enterprises: cross-border activities are facilitated as well as
cross-border market potential and cross-border learning.

Measures taken to achieve the goals of bilateral cooperation

Both German and French partners try to promote the Saarbriicken-Forbach 'Eurozone’
and the Eurodistrict SaarMoselle.5 An example of a successful cross-border activity was
the joint attendance of the Hanover Trade Show 2011 with a joint stand for the region
SaarMoselle. It is easier to develop strengths together, although it is still difficult to con-
vince other people and to attract them to the region. Thus cross-border marketing of the
region SaarMoselle is of high importance and can be conducted by attending trade fairs in
both countries to present the cross-border region in a comprehensive way and to attract
enterprises.

A further measure to promote bilateral cooperation is to attract young German start-up
enterprises to the Eurodev Center in order to promote cross-border activities. Joint
French-German public relations activities enhance the understanding of common goals
and solutions on both sides of the border.

A good-practice example was the organisation of a French-German conference in May
2011 addressing the topic of "Innovation" with contributions in both languages and 120
participants, with the ultimate goal of bringing together enterprises and doctoral students
from both countries.

Language skills are crucial for working in foreign business environments. Attracting atten-
tion for language capabilities, especially among young people is crucial for the future suc-
cess of French-German cooperations in the industrial sector.

Finally, the promotion of cross-border investments will help to ensure long-term associa-
tions in both France and Germany. Already 70% of the domestic SMEs in the region of
east Moselle have German capital, a fact which underlines the importance of cross-border
cooperation.

5 For further information see: http://www.saarmoselle.org/.
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Specific challenges in bilateral applied research

Experience in French-German incubation activities realised so far points to three key chal-
lenges. The first one refers to the different framework conditions for innovation in France
and in Germany, particularly in innovation funding. Different structures affect cross-border
innovation activities, knowledge and technology transfer. Secondly, cross-border activities
have to cope with communication specificities and cultural differences. Language barriers
still exist and are hard to overcome. Thirdly, the process of conducting innovative activities
and implementing innovation differs on both sides of the border. Innovation seems to be
much more pragmatic in Germany than in France, and German enterprises have more
practical experience in innovation. Further, research and innovation, i.e. the exploitation
and application of research results, are more closely linked in Germany than in France.

Consequently, cross-border business support has to be familiar with the general and in-
novation-specific framework conditions, as well as innovation mentality and practice in
both countries. This guarantees high quality advice and support and contributes towards
achieving synergy effects through bilateral cooperation. Familiarity with the respective
innovation backgrounds can be an important leverage effect in cross-border innovation
activities that not only promotes the competitiveness of participating companies, but also
their home regions.

At the operative level, bilateral projects have to respond to complex application proce-
dures, with both partners being forced to fulfil the respective national rules.

Political support often ends with lip service to bilateral cooperation and developing more
concrete measures is neglected. Further, operating in a cross-border communal setting
with many local authorities involved has to tackle an often unclear distribution of compe-
tences among the different local authorities — both within and also between the contribut-
ing countries. A driving force behind these difficulties is the budget cuts of local authorities
in France and Germany that make it necessary to bundle (financial) resources at the
communal level in order to provide a certain "critical mass" of business support.

Success factors and learning effects

The cooperation between the French and German business incubators enabled cross-
border learning and enhanced the understanding of how to operate successfully in a for-
eign market (either in Germany or France). Additionally, it spurred the development of a
cross-border entrepreneurial spirit. A factor supporting these developments is the mental-
ity on both sides of the border which is open for bilateral cooperations and willing to en-
gage in cross-border cooperations, as well as their mutual support. Already various suc-
cessful examples of joint cross-border cultural activities exist in the Eurodistrict Saar-
Moselle, which broadens the mind for cross-border cooperations. However, the Eurodis-
trict still has unutilised potentials with regard to joint business activities.
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Summary and conclusions

Although cross-border initiatives were already strengthened, the Eurodev Center hopes
that networking and cooperative projects will intensify further in the future. The corner-
stone for further fruitful cooperation between different regional actors is laid and joint pro-
jects and routines have been established (e.g. joint attendance of trade fairs, contact to
further actors on both sides of the border).

The specific experiences from the Eurodev Center show how collaborative structures be-
tween a French and a German region can emerge in a very innovative environment in-
volving many different business start-up projects, their innovative activities and entrepre-
neurs starting new businesses. It offers these young enterprises the opportunity to de-
velop their business ideas in a cross-border setting and indirectly supports the develop-
ment of internationalisation activities, if applicable. However, building such inter-regional
bilateral structures is highly demanding and requires constant efforts to implement a truly
bilateral incubator, well developed language skills, and a good understanding of cultural
and mindset similarities and differences across the border. Without these pre-conditions,
bilateral cooperation is difficult to realise in such a setting.
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A French-German research institute as an example for
long-term bilateral scientific cooperation

Magdalena Kaufmann-Spachtholz, Christian de Villemagne, Wolfgang Férster,
Hilmar Peter
ISL French-German Research Institute of Saint-Louis, Saint-Louis, France

French-German cooperation in defence and security research: the
transnational research institute ISL

The French-German Institute of Saint Louis (ISL)1 is a binational research institute which
was founded more than fifty years ago in Saint Louis, a town of more than 20,000 inhabi-
tants in the south of Alsace, located in the 'Trinational Eurodistrict of Basle'. As the "high-
est form" of bilateral cooperation, a transborder research institute incorporates the great
advantage of merging competencies and opportunities of the participating countries, but at
the same time faces the challenges of integrating partner countries' priorities, research
lines and legal procedures. ISL's peculiarities in this area are best highlighted by a short
reference to the following three events which took place at the beginning of 2011:

m An external scientific evaluation (with professors and institute directors from both na-
tions) took place in February drawing on the best practices of the German and French
Ministries for Research.

m The Materials Institute Carnot Alsace (MICA),2 which ISL co-founded with other re-
gional laboratories, was officially labelled by the French Ministry for Higher Education
and Research in April (see also below).

m The ISL has been entrusted by its Steering Board (SB) to revisit vision, mission and
scientific strategies on the time horizon up to 2020. This requires multiple conver-
gences at different levels between the two nations.

ISL's roots date back to the post-war period when the German Air Force Technical Acad-
emy research institute — under the direction of Professor Schardin — was relocated from
Berlin to Biberach an der Riss in Baden-Wirttemberg, and then to Saint-Louis to conduct
research for the French Government. With the establishment of the German Federal
Armed Forces (Bundeswehr) in the 1950s, the proposition to conduct research on a
French-German bi-national basis in Saint-Louis was accepted and led to an intergovern-
mental agreement between both countries. This was concluded on 31 March 1958, the
formal date of ISL's foundation. However, since profound research and development work
had been conducted before then, the institute was able to found its activities on a solid
scientific and technological basis. Thus, German scientists working under French direction

1 Cf. http://www.isl.eu.

2 Cf. http://www.instituts-carnot.eu/fr/mica.
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during the post-war period formed the core of today's ISL (cf. also Table IlI-4 for an over-
view).

The treaty in which both nations agreed to jointly operate an institute for research, scien-
tific studies and basic technology in the field of defence technologies requires parity
among the two countries on funding as well as on management topics. The institute is
supervised by a steering board (SB) composed of three national representatives who are
appointed by their respective governments. The SB is assisted by a Research Advisory
Board (RAB) which has nine members nominated by each government. The RAB is in
charge of proposing and harmonizing mutual orientations, and of evaluating the annual
scientific objectives according to governmental needs. The institute is managed jointly by
a German and a French director. The specific French-German character of ISL is also
mirrored in an individual legislative framework, including ISL specific rules for the staff
department, and particular financial and labour legislations. Furthermore, ISL's administra-
tive board issues specific resolutions.

The classical research areas of ISL include: development of laser sources, acoustics,
detonics, power electronics, optronics and sensors, protection and environment of sol-
diers, aerodynamics and flight mechanics, ballistics, laser-matter interaction, high-power
microwaves, and energetic materials. ISL has a yearly budget of about €48 million, of
which about 5% originate from third party contracts. Following the mission and aims of
ISL's work and providing the opportunity to maintain independent capacities for national
interests in Defence and Security matters, the high share of public funding becomes obvi-
ous. However, increasing external funding is one of the institute's current strategic goals
as in many other research institutes in Europe. So it can be expected that in future, ISL's
research will be oriented more towards the acquisition of third party funds besides the
basic funding provided by the German and French Ministries of Defence, and that re-
search will be oriented more on market implementation and industrial demand in order to
strengthen ties with industry. This development follows the general trend of the industrial
application of research results.

ISL has a strong multidisciplinary orientation with a considerable emphasis on fundamen-
tal research. A little less than 20% of the research activities can be looked at as innovative
research. Innovative research is a "terminus technicus" and describes those particular
areas of research which can be carried out at institutes on their own initiative and respon-
sibility to prepare for the future. About 45% are part of planned research on general basic
funding, and 35% are very close to application and are based on contracts negotiated with
public customers (including Defence Ministries) and private customers. Due to this
pluridisciplinarity and its competences, the ISL is very flexible and reactive.

In summary, funded for the development of new technologies to ensure current and future
defence capabilities, ISL offers — as part of a network of partnerships with other European
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research institutes and universities, various Defence agencies as well as industrial part-
ners — its scientific and technological competence to the Ministries of Defence and other
customers. The outcome of its research is expected to be transferred to industry before
the Technology Readiness Level (TRL) reaches the development level. The scientific
work of ISL is based on bi-nationally harmonised and approved medium-term planning as
well as more detailed annual planning. This planning is based on the national R&T (Re-
search and Technology) strategy, which is discussed with the Research Advisory Board in
two annual meetings and approved by the ISL steering board. A considerable part of the
ISL activities are devoted to fundamental research where the institute's presence in the
scientific community and publications in peer reviewed journals is expected.

Every year ISL offers places for practical training (about 40 per year) for students from
France and Germany and other European countries. ISL has about 20 doctoral students
(with increasing tendency) on its payroll per year and hosts several young scientists fi-
nanced by other entities (Région, CNRS, Direction Générale de I'Armement DGA). The
co-direction of Ph.D. theses enables ISL to initiate and intensify fruitful cooperation with
other laboratories and universities. It represents a win-win-situation for all participants,
basically through knowledge exchange processes and the opportunity to integrate diverse
competences and resources. ISL further encourages its scientific staff to obtain postdoc-
toral lecture qualifications in order to foster networking with French and German academia
especially in fields of dual use (defence and civil) applications. The continuous contact
with young motivated people and the analysis of fresh ideas are regarded to be of great
importance. ISL succeeded in increasing the number of habilitations considerably during
the last few years.

Table IlI-4: The French-German research institute ISL in brief

Thematic focus of the bi-national institute

Research fields: acoustics, detonics, development of laser sources, high-power electronics, op-
tronics and sensors, protection and environment of soldiers, aerodynamics and flight mechanics,
ballistics, laser-matter interaction, high-power microwaves.

Foundation of the institute

ISL was formally founded following a bi-national agreement that was signed on 31 March 1958
and afterwards ratified by both national parliaments. This agreement came into force on 22 June
1959. So officially, the French-German institute started its research activities in 1959, but was
able to draw on a solid scientific base.

ISL is a homogenous bi-national institute with its own legal personality and own legislation con-
cerning its operations (e.g. employment law, payments, security aspects).

Organisation

o Steering Board (SB) headed by the French Defence Procurement Agency (Direction Générale
de I'Armement, DGA) and the German Federal Ministry of Defence (Bundesministerium der
Verteidigung, BMVQ).

e Research Advisory Board (RAB, assistance to Steering Board)

e Internal structure: ISL is jointly led by a French and a German director, assisted by a manager
for corporate affairs, a manager for strategic aspects of research, and a manager for opera-
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tional aspects of research. Research activities are organised in four divisions: (i) Perforation,
Protection, Detonics, (ii) Aerodynamics, Flight Mechanics, Munitronics, (iii) Optronics, Lasers,
Sensors, and (iv) Electromagnetic Launchers, Pulsed Power Technology Acoustics.

Research budget
About €48 m annually (including third party funding).
Employees

About 360 people, including approximately 170 scientists. The latter include permanent staff
(fixed-term contracts) as well as doctoral students and post-docs with fixed-term contracts.

Mission statement

¢ Original mission: Scientific studies, basic and applied research with regard to defence related
technologies, enlarged by experimental trials; know-how transfer to the armaments industry as
a basis for developing and procuring modern equipment for the armed forces.

¢ In addition to its original mission, ISL has reinforced its activities on problems of civil security
(Homeland Security) and countermeasures against terrorism encountered both at home and
during military operations in particular.

e The supply of a large military research infrastructure, including the test site Mulhouse for its
own research and also as a testing ground for scientific partners.

Research partners

Aside from the basic research subsidised by the French and German Ministries of Defence, ISL's
research activities are embedded in separate subjects related contracts awarded by the German
or French Governments, European contracts and third party research contracts. Main partners
are the German Federal Office of Defence Technology and Procurement (Bundesamt fiir Wehr-
technik und Beschaffung, BWB), military science offices (Wehrwissenschaftliche Dienststellen),
the French Defence Procurement Agency (Direction Générale de I'Armement, DGA), the French
National Centre for Space Research (Centre National d'Etudes Spatiales, CNES), and the
French National Centre of Scientific Research (Centre National de Recherche Scientifique,
CNRS). "Third party" partners are European armament manufacturers, the European Defence
Agency (EDA), universities, the European Space Agency and other actors. Recently, ISL and a
network of further Alsatian research partners were awarded the "Carnot" label. ISL has a broad
range of scientific partners in France, Germany and internationally.

Funding authorities and scientific programmes

Main funding bodies are the French and German governments who elaborate joint research
programmes. Besides these harmonised research lines, both governments define individual
research programmes to be performed at ISL.

Basic documents: technological concepts of the French Defence Procurement Agency (Direction
Générale de 'Armement, DGA) and the German Federal Ministry of Defence (Bundesministe-
rium der Verteidigung, BMVQ)

Furthermore, ISL engages in European research programmes, in industrial contracts or in re-
search contracts on behalf of other research organisations.

Main missions and activities of defence research and the French-German
perspective

ISL's main mission is in the research, design and development of technological demon-
strators as well as the provision of expertise in order to meet the requirements of the
French and German Ministries of Defence (MoD) and to prepare tomorrow's defence.
Main clients are the French and German MoD's, but also their Home Offices, the Euro-
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pean Defence Agency and further clients that request products and services in defence,
security and civil applications.3

ISL's research foci are embedded in the R&T concepts of the German Federal Ministry of
Defence (BMVQ) and the French Defence Procurement Agency (Direction Générale de
I'Armement DGA) in the Defence Ministry. The priorities presented in these documents
lead ISL's core competences in multidisciplinary areas such as in improvised explosive
devices, nanomaterials, lightweight medium calibre weapons or guided supersonic projec-
tiles. Besides military purposes, ISL's competencies and activities are also used in civil
functions ("dual use").

In order to respond to the requirements of both national Governments and their Defence
Ministries, France and Germany signed a Cooperation Agreement on Research and
Technology in the field of defence in October 1986. During the following four years, 15
technical arrangements (TAs) were signed. These technical arrangements concern re-
search projects made in cooperation and run for a period of two or three years. Their
budget varies between some hundred thousand and some million euro. Topics range from
electrical systems to propellants and laser systems. As a consequence, the research and
technology coordinators were decided in 1991 to create a common French-German secre-
tariat (SFA) and to locate it at the French-German Research Institute of Saint-Louis (ISL).
SFA has been directly attached to the ISL administration and receives directives from the
French-German Steering Committee for Research and Technology or from its national
coordinators. To give an example, ISL is a partner of the technical arrangement "High
Performance Igniters for LOVA4 Gun Propellants". This technical arrangement between
Germany, France and Sweden started in November 2010 for a period of 39 months. The
objective of the cooperation is to demonstrate the feasibility of producing high perform-
ance igniters suitable for use with the next generation LOVA gun propellants.

With respect to knowledge dissemination, ISL holds its role as the French-German turnta-
ble. This bridging function manifests itself in various activities and measures. Every year
ISL presents its research results in a series of five symposia, organised according to the
research areas, to governmental customers, national experts, cooperation partners, aca-
demia, and industry. About 2/3 of the presentations are by ISL, while the rest is reserved
for external contributions in order to foster a French German information exchange. Be-
sides these regular meetings, centred on ISL results of the previous year, a number of
international thematically well defined workshops and some more general symposia are
also held.

3 Cf. http://www.isl.eu/index.php/en/aboutusanglais.

4 Low vulnerability ammunition.
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Networking and joint research activities

Joint research in defence and security is firmly based on national and international coop-
eration, and ISL has many activities in this area. ISL has cooperation agreements at dif-
ferent levels with universities or research institutes, e.g. institutes of the Fraunhofer-
Gesellschaft such as the Fraunhofer Institute for Chemical Technology ICT or the Fraun-
hofer Institute of Optronics, System Technologies and Image Exploitation (IOSB). Fur-
thermore, since 2009 ISL has hosted the mixed research unit (Unité Mixte de Recherche,
UMR) NS3E between ISL and CNRS which is successfully working in the field of
nanoscience and nanotechnology. Its research lines are in:

m Continuous nano crystallisation of organic materials
m Reactivity of nanothermites

m Top-down and bottom up synthesis by detonation of nano carbonaceous and nano
ceramic materials

m Study of energetic materials in form of ultra traces.

Another example is the participation of the materials specialists of ISL in the Carnot Insti-
tute MICA (Materials Institute Carnot Alsace) mentioned above. MICA is a network of
eight research laboratories — which includes the Universities of Strasbourg (Université de
Strasbourg) and Upper Alsace (Université de Haute Alsace) — and seven regional centres
for innovation and technology transfer (CRITT-CTI, Centres Régionaux d'Innovation et
Transfert de Technologie — Centres Techniques Industriels) that was awarded the Carnot
label in April 2011. MICA's research focus is on functional materials, and has the following
domains: health, aeronautic and space, cars and trains, energy, bio-resources and envi-
ronment, construction, chemistry, optic, photonic and plasmonic. The joint activities of the
participating partners are embedded in collaborative structures in the Alsatian material
and nanoscience network (Péle Matériaux et Nanosciences Alsace).

In addition to its involvement in French and German networks, ISL operates in interna-
tional networks in very different domains such as energetic materials, lasers, aerodynam-
ics and electrical engineering, very often also taking a multidisciplinary approach. One of
the objectives of international cooperation is to obtain synergy effects, to establish strate-
gic cooperation and to best use innovating potentials. ISL therefore counterchecks with its
partners such as the French aerospace lab ONERA (Office National d'Etudes et Recher-
ches Aérospatiales), CEA (Commissariat a I'Energie Atomique et aux Energies Alterna-
tives), the Fraunhofer-Gesellschaft and its institutes (particularly the Fraunhofer Institute
for Chemical Technology ICT, the Fraunhofer Institute for High-Speed Dynamics, Ernst-
Mach-Institut EMI, the Fraunhofer Institute for Applied Solid State Physics IAF, the Fraun-
hofer Institute for Technological Trend Analysis INT), the German National Research Cen-
tre for Aeronautics and Space DLR, etc.



Exchange programmes, regional and institutional cooperation 165

Past experience has also shown that in very specific domains bottom-up initiatives for
European cooperation are more successful than top-down regulations. Very often the
French-German tandem serves as a nucleus for broader European initiatives. One good
example is the creation of the European Pulse Power Laboratory (EPPL), coordinated by
ISL. The purpose of EPPL is to provide support for the research and coordination of scien-
tific activities in the field of pulsed power and electric components. The consortium con-
sists of research laboratories with complementary competences in the domain of Pulsed
Power Technology and applications, such as the University of Applied Sciences of Gel-
senkirchen, the University of Pisa and its Dipartimento di Systemi Elettrici e Automazione,
the Swedish Defence Research Agency FOI, the Royal Military Academy, Brussels, and
the Semiconductor Physics Institute Vilnius Gediminas Technical University. ISL is also a
member of EUROTECH and the French National Working Group for Security (GTN) and
submits tenders to calls by the French National Research Agency (ANR) and the German
National Security Research Programme NaSiFPrg. In this context, ISL hosts and organ-
izes international workshops for EDA Expert Meetings topics such as "Force Protection”,
"Laser and Optronics", as well as very specific scientific workshops as for example work-
shops on "High-Power Microwave Applications in defence and Security" and "Active Imag-

ing".

Specific synergies of French-German defence research

There are various synergies that can be used for bilateral French-German research.
These consist basically of (i) different actors in the French and German research and
higher education landscapes, (ii) different approaches in research, and (iii) internationali-
sation processes in research. The first aspect refers to a differentiated structure in higher
education in France, comprising the university sector and Grandes Ecoles that issue dif-
ferent qualifications. The German Exzellenzinitiative can partly be listed in this context
since it supports the vision of excellence in higher education and science in Germany.
Concerning the second point, doctoral theses and habilitations are carried out differently
on both sides of the Rhine. Equally, the French tradition of concours (professional compe-
titions) is hardly known in Germany, providing French applicants with specific competen-
cies when striving for professional positions. Generally, the German research approach is
perceived as rather pragmatic while the French way can be described as more theory-
based. So combining the two is a great opportunity for ISL. Finally, research — as other
fields — has been subject to internationalisation processes during the last few years. In the
French/German case, this has resulted in a certain convergence with respect to the seg-
ment of applied research — more precisely the initiation of the Carnot label.

Research internationalisation is strongly linked to the bundling of resources, means and
competencies across national borders. ISL and its long-term transborder research tradi-
tion is thus well prepared for international research activities: ISL not only refers to French
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and German employees, working modes and educational backgrounds, but also fosters
cooperation between further countries, as detailed above. The institute provides research
and workplaces for international researchers and engineers and also supports their own
staff in working in research institutions abroad. These research stays are generally con-
ceived for one year.

Concerning intellectual property rights, the ISL treaty stipulates that the results of ISL re-
search can be used free of charge for the national use by the French and German arma-
ment departments in both Ministries for Defence (the German Bundesamt fiir Wehrtechnik
und Beschaffung BWB, and the French Direction Générale de I'Armement, DGA), as de-
fined in the 1958 Convention on the French-German institute. Intellectual properties are
safeguarded for the two nations by a number of patents per year. These are filed in
France and Germany or at the European Patent Office, depending on the invention. ISL's
patent strategy may equally refer to a successive approach, i.e. applying for a patent in
France or Germany and — in a second step — on the European scale.

Through its activities and involvements on two national research markets, ISL has pro-
found competencies in acquiring research funds from the German, French and European
research markets and funds. More precisely, ISL has in-depth experience in filing applica-
tions at the Agence Nationale de la Recherche (ANR), the Bundesministerium fiir Bildung
und Forschung (BMBF), as well as at different bodies at the European Commission.

Challenges, success factors and learning effects of a bi-national research
institute

First of all, the institute hosts technical and scientific experts from both participating coun-
tries — as well as research staff from further countries — and can therefore rely on a solid
base of qualifications that extends the qualification base of both national contexts. This
refers not only to different education and qualification structures in France and in Ger-
many, but also to different processes and modes of professional engagement (i.e. con-
cours). This bi- and multidisciplinary aspect further leads to a high degree of openness on
the level of the institute (i.e. administration aspects such as specific rules and legal bases)
and of the collaborators. Naturally, the opportunity to rely on two funding bodies strongly
enhances the financial capacities to perform research — an aspect that is extremely impor-
tant in the defence and security domain.

Secondly, the bi-national character of the (main) funding agencies leads to a high degree
of coordination and concertation of both Government ministries. ISL can thus be consid-
ered as a mediator of French and German interests in defence and security questions and
(indirectly) supports strategic harmonisation of research plans.

Thirdly, this bi-national structure of funds leads to a high degree of flexibility of the institute
since it must respond to the specific demands of both ministries. This flexibility is in-
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creased through further collaborations and engagements in networks, but also through the
increasing acquisition of third party funding. The strategy process of an institute with mul-
tidisciplinary properties and a strong part of fundamental research and application ori-
ented work is not an easy task. Guidelines for this process are:

m Needs expressed by both nations according to basic funding

m Harmonisation of French and German Research and Technology Strategy

m Analysis of Hightech Strategy in Germany (Civil market)

m Participation at 7" Framework Programme of the European Commission

m Positioning within the scientific community by quality in science.

The binationality is not an important factor in this process, the guidelines shown in the non
exhaustive list above are more critical.

Summary and conclusions

Founded under very specific context conditions — the engagement of leading German sci-
entists and researchers to perform research for the French Government in the post-war
period — ISL developed into a very specific organisation in the French-German context. Its
activities are based on individual contracts and legal agreements, and its strategic and
operative work can be considered as fully intercultural. This structure enables ISL to ac-
cess resources and competencies from both sides of the Rhine which can be considered
as an outstanding opportunity and advantage not only in the bilateral, but also in the
European context. Formally, French bodies perceive ISL as French and German bodies
as a German research institute. Both governments harmonise their research programmes,
and additionally ISL reserves a certain share of its research capacities for answering sci-
entific demand of either the French or the German funding bodies. The scientific board
consists in equal parts of French and German representatives who develop the common
research spectrum. Research results belong both to French and German funding bodies.
Summarising, both national governments fund ISL's research activities, thus determine
research directions and apply research results. In addition to these common lines, re-
search contracts determine individual research demands of one participating government.

From a cultural point of view, the mixed French-German (and international) teams of re-
searchers at ISL benefit from this bi- and multi-cultural working atmosphere, the accumu-
lation of competencies and expertise. When visiting ISL, the diverse cultures and educa-
tional backgrounds become apparent. From a technological perspective, ISL broadened
its initial mission in defence research to homeland security aspects by following the dual
use approach.
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Good practices of bilateral programmes

Volker Tippmann, Fraunhofer Headquarters, Munich, German

This volume focused on cooperations in research beyond national borders, to be precise
between France and Germany. Although we are not at all able to give an exhaustive pic-
ture of French-German research collaboration, the range of contributions covers diverse
models and approaches in research collaboration. While the first section refers to frame-
work conditions of bilateral collaboration, the second one focuses on joint programmes in
different technological fields. This picture on joint programmes is complemented by project
examples for each programme. The range of cooperation examples is enriched by a view
on joint exchange programmes and a final outlook on further forms of regional and/or insti-
tutional cooperation.

Internationalisation in research belongs to the strategic priorities of most countries; it is
however more than "crossing the borders" and realising research projects with foreign
partners. Instead, internationalisation must be conceived as a long-term strategy in order
to enhance scientific excellence, to bundle resources and to answer to the broad chal-
lenges of today's world. With the collection of articles from diverse actors who are actively
engaged in bilateral collaboration, this book tries to offer some good practices and lessons
learned in order to offer some hands-on experience to the various actors in bilateral coop-
erations, whatever their specific interests and functions may be. Funding bodies for in-
stance can extract favourable framework conditions for designing and implementing bi- or
multilateral research programmes, participating researchers can gain insights into precon-
ditions and aspects to be considered on the working level, and policy makers finally can
investigate the conclusions on the meta-level in a more general way.

The articles in this book are examples of a broad range of today's activities in bilateral
French-German research cooperation:

Programmes for the exchange of individual researchers

opening of national research programmes

joint research programmes

joint research groups (long-term cooperation; strategic alliances)

and a joint institute.

While there has been quite some activity in the area of open calls and joint programming
(especially over the last couple of years since the Agence Nationale de la Recherche was
founded), joint research groups and joint institutes remain rather exceptional, if not
unique, in the French-German context. Hence, while the contributions concerning the lat-
ter two stand for themselves, the pre-structured articles about the different bilateral pro-
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grammes allow to take a closer look at the different approaches. Aiming to identify a set of
good practices, from the editors' point of view a comparative examination of the different
bilateral programmes seems a constructive conclusion of this book.

This examination will focus above all on the lessons learned and success factors outlined
in the articles in order to derive a set of good practices based on the year-long experience
of the authors. As mentioned in the introduction of this book, the goal is not to be exhaus-
tive but to start a discussion on how to conceive instruments for bilateral cooperation and
to learn from the experience of other experts in this domain.

At the same time a closer look at the challenges and problems that have not been solved
yet and the respective solutions proposed will give valuable input for the future develop-
ment of bilateral programmes and other instruments for the promotion of strategic collabo-
rations.

The following examination discusses the following programmes: DFG-ANR, BMWi-ANR,
BMBF-ANR (Fraunhofer-Carnot open call (P2IC) and Fraunhofer-Carnot joint programme
(PICF)), and the programmes of the French German University (FGU), following the struc-
ture of the respective articles. Information concerning the main elements of the articles
(objectives, key figures of the programme, measures and programme processes, major
challenges, success factors and learning effects) is aggregated in Table V-1 to Table V-5
in order to give an easy overview of the different programmes and thus allow an analysis
of similarities and differences in their approach.

Objectives

There are basically two categories of objectives for all of the programmes:

m scientific objectives and
m objectives concerning the administrative management of the programme.

On the scientific side, all programmes share the goals of bundling resources and transfer-
ring knowledge. The French-German University represents a case apart since it mainly
focuses on cooperation in education and additionally disposes of a few instruments to
promote scientific cooperation. Nevertheless, the objectives aim in the same direction.
The ANR-BMBF PICF Programme defines in addition to the purely scientific objectives
strategic objectives targeting a significant market impact of the project results and the de-
velopment of long-term strategic partnerships between Carnot and Fraunhofer Institutes.
The ANR-BMWi cooperation puts an additional emphasis on the cooperation between
science and industry.

Concerning the administrative implementation of the programmes the main goal is of
course to shape appropriate framework conditions for an efficient execution of the pro-
jects. Two approaches can be differentiated.
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m Open calls: existing calls of the partners are opened for bilateral or international coop-
eration (ANR-DFG, ANR-BMWi, ANR-BMBF (P2IC))

m Joint calls: a new call is commonly designed and set-up (ANR-DFG (humanities), ANR-
BMBF (PICF), FGU)

These different approaches lead to different processes, different procedures, and thus to

different results and different lessons learned.

Table IV-1: Objectives of analysed bilateral programmes

ANR-DFG ANR-BMWi ANR-BMBF ANR-BMBF FGU
(P2IC) (PICF)
Objectives

e Bundling of e Bundling of ¢ Bundling of e Development | e Supporting
resources, resources, resources, of long-term programmes
knowledge knowledge knowledge strategic for dual de-
transfer transfer transfer partnerships grees (Bache-

e Shaping of e Shaping of | e Shaping of (virtual or lor, Master,
appropriate appropriate appropriate joint labora- Ph.D.)
framework framework framework tories) « Joint call for
conditions conditions conditions e Shaping of (mobility) pro-

e Joint call for e Open calls e Open call for | appropriate grammes
basic research | for applied applied re- framework
in humanities, research on search conditions
since 2012 hydrogen e Science- e Joint call for
e_llso in other and fuel cells science co- applied re-
fields (open * Science- operation search
call o industry co- | o |gentification | ¢ Science-

e Issue specific operation of comple- science co-
calls jointly mentary operation

e Science- partners (industry par-
science coop- ticipation
eration possible)

o Satisfy de-
mand of re-
searchers

Key figures

This section compares the key figures of the different programmes and calls. It reveals

differences with regard to duration, total volume, volume per year, volume per project and

number of projects.

Interestingly, regarding the duration of the different programmes, all of them (except FGU)
started shortly after the creation of the ANR in 2006. The ANR has clearly played a signifi-
cant role in the augmentation of cooperation activities between Germany and France dur-

ing the last 7 years.




172 Conclusions

Actually, concerning the other criteria (volume, number of projects) none of the pro-
grammes is similar to another one. This might be partly explained by the diverse objec-
tives, but as seen above, the differences are not that large.

A more plausible explanation lies in the fact that all of these programmes are quite recent
and although on the French side the ANR is in all cases (except FGU) the main actor, on
the German side different ministries and funding agencies are partnering with the ANR.
Since these various actors all have a different set of rules and regulations concerning the
administrative execution of their programmes as well as differing objectives in the varying
fields of activities (social sciences, energy, strategy building, etc.), different approaches to
set up bilateral cooperation have been chosen.

Table IV-2: Key figures of analysed bilateral programmes

ANR-DFG ANR-BMWi ANR-BMBF ANR-BMBF FGU
(P2IC) (PICF)
Duration
2007 - ongoing 2005 — 2008 2007-2010 2008-2015 1999 —
ongoing
Volume per year/total volume
e Funding per e Funding per ¢ VVolume per e Volume per e Volume per
year/call: year/call: year/call: year/call: year:
No fixed volume No fixed volume No fixed volume €10 m Approx.
per year; all per year; all per year; all €8.5m
jointly selected jointly selected jointly selected
projects are projects are projects are
funded. Approx. funded. funded.
€10 m per year.
¢ Total funding e Total amount e Total volume e Total volume | o Total vol-
2007-2013: 2005-2008: 2007-2010: 2008-2015: ume 1999-
€51.7m Approx. €10 m €6 m (€3 m €30 m 2013:
(ANR €22.5 m; (50:50) each) (50:50) Approx.
DFG €29.2 m) €100 m
Number of projects/average project size
¢ 105 projects ¢ 4 projects ¢ 5 projects ® 26 projects e > 300
(Jan. 2013)
e J€0.5m e J€25m e J€1.1m e J€1.1m

Measures and programme procedures

Common to all programmes is an official agreement about the joint initiative which sets
the framework for the envisioned calls. In all of the programmes certain adaptations to
national processes and regulations had to be made, although the degree of adaption dif-
fers significantly especially between open calls and joint programmes. This becomes very
clear when looking at the procedures applied concerning the financing of the
call/programme, the issuing of the call, the proposal submission, the selection and the
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monitoring and evaluation. The only case where all of these processes are organised in a
jointly manner is the FGU. FGU being a French-German legal entity is able to integrate
the entire process and finance it with one dedicated budget.

The ANR-BMBF programme PICF is applying joint procedures for the entire process of
their joint programme, its funding comes from different "pots". Fraunhofer who set up and
managed PICF on the German side does not have a rigid set of rules concerning pro-
gramme procedures and is thus very flexible in adapting to new or other rules or proce-
dures. Indeed, the PICF programme followed to a very large extend ANR rules and regu-
lations. In the other calls or programmes there is a great deal of separate or mixed (part of
the process is done separately, part of it conjointly) approaches. This might be due to the
fact that more rigid regulation systems are used by the respective organisations.

Table IV-3: Measures and procedures of analysed bilateral programmes

ANR-DFG ANR-BMWi ANR-BMBF ANR-BMBF FGU
(P2IC) (PICF)
Measures
e MoU* e MoU* e Coordinating | ¢ MoU* e Weimar
e Coordinating | e Coordinating and adapting | ¢ Set-up of a Agreement
and adapting and adapting national joint process | e Set-up of a
national proc- national processes with one set joint process
esses and processes and regula- of regula- with one set
regulations and regula- tions tions of regulations
« Stable frame- tions  Monitoring of | ¢ Monitoring of | e Stable
work through ¢ Stable projects projects framework
multi-annual framework ¢ Support for through multi-
calls through legal ques- annual calls
e Prolongation multi-annual tions, coop- | e Prolongation
of projects calls eration and of projects
possible strategic de- possible
velopment
o Marketing
activities
(fairs etc.)
Programme procedures
Financing | separate separate separate separate joint
Call joint and sepa- separate separate joint joint
rate
Proposal case by case separate separate joint joint
(separate/
joint)
Selection Mixed (one step | mixed separate joint joint
separately; one
step jointly)/one
joint and one
separate step
Monitoring/ | separate separate joint joint joint
Evaluation

* Memorandum of Understanding
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Major challenges

Concerning the major challenges and important problems encountered during the set up
and the execution of the programmes and calls, the different contributions, with the excep-
tion of the one by FGU, draw a similar picture:

m Different procedures throughout the entire process,
m diverging scheduling of the programme execution and
m different priorities and objectives

have been problems in all of the examined initiatives. While most of these challenges
concern administrative processes, it is interesting that also regarding the scientific objec-
tives (basic vs. applied research) and the IP policies (strong vs. light protection of intellec-
tual property) seem to be divergent.

Furthermore, it is interesting that although these challenges were known even before the
start of the programmes and measures were taken to resolve respective problems (s.
paragraph above), none of the initiatives claims to be really successful in this respect. The
complexity of harmonizing different administrative approaches seems to cause problems
that only partly have been overcome so far in these bilateral collaborations.

Rather than talking about a clearly defined programme or call one has to look at these
initiatives as a continuum of coordination and integration processes that seem still away
from a steady, well-functioning state.

Table IV-4: Major challenges of analysed bilateral programmes

ANR-DFG ANR-BMWi ANR-BMBF ANR-BMBF FGU
(P2IC) (PICF)
Challenges
¢ Different pro- | e Diverging ¢ Different ¢ Different e Convincing
cedures over priorities in procedures procedures universities of
the entire energy re- over the en- over the en- the benefit of
process search tire process tire process German-
Different call Different « Different French coop-
procedures objectives objectives gger]rtlggt'(tl'rc])n
: basic vs. basic vs. i
Different ; lied re- ; lied re- with USA,
application pp pp China, etc.)
procedure search) search) T
Different Diverging « Diverging Different fund-
schedules schedules schedules ing instru-
, ments lead to
Diverging Different an imbalance
strategies results from of French and
concerning the selection German stu-
IPs processes dents sup-
on each side ported
¢ Limited funds
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Success factors and learning effects

The different articles show that the establishment of stable common framework conditions
is the key to the success of a bilateral programme. Only the FGU states that their "institu-
tional roof" facilitates the management of joint programmes and that coordination prob-
lems are mainly perceived outside of the institution.

Other important points mentioned by several authors are the necessity of organisational
learning and the motivation to overcome the obstacles and challenges. The experiences
show that it is not easy to set up a bilateral programme and a major success factor is the
motivation, the openness and the ability to learn and to adapt. Strict handling of rules and
regulations hinders the coordination of processes; a certain flexibility is required when
endeavouring the constitution of a bilateral programme.

Once a stable and efficient framework is set up by the funding partners, researchers on
the project level seem to have much fewer difficulties to coordinate their activities.

Table IV-5: Success factors and learning effects of analysed bilateral programmes

gramme and
the projects
¢ A joint pro-
gramme is a
constant
learning
process

ANR-DFG ANR-BMWi ANR-BMBF ANR-BMBF FGU
(P2IC) (PICF)
Success factors and learning effects
e Only one e Stable e Nocall-no | e MoU abouta | e The "institu-
partner from framework cooperation joint ap- tional roof" of-
German point conditions e Coordination proach is a fered by the
of view (ANR) | Cooperation of framework key to suc- FGU facili-
e Organisational | needs time conditions is cess tates the .
: ; At managemen
Iegrmng by  Employment very impor- ¢ Motivation of of thegoint
doing of foreign tant for the actors to J
experts success of overcome programmes
the pro- challenges ¢ Coordination
gramme and and obsta- problems are
the projects cles is crucial mainly per-

o Joint frame- ceived out-
work condi- side of FGU
tions are
very impor-
tant for the
success of
the pro-
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Final remarks

Since the creation of the ANR in 2006 a variety of new bilateral initiatives supporting
French-German research has been established. While these initiatives pursue the same
goal of setting up a stable framework for the collaborating projects the approaches differ
depending on the scientific and/or strategic objectives, the thematic field and the flexibility
to change and adapt rules and regulations. The last point plays herein the most important
role: the more flexible the participating organisations are able to adapt their procedures,
the higher is the possibility to attain a truly joint approach and thus seamless administra-
tive procedures that simplify the execution of the programme and the projects.

As these German-French initiatives are rather recent activities, so their character can be
considered as explorative. The complexity of coordinating and integrating different na-
tional approaches does not allow yet for one solution or one set of solutions. "Organisa-
tional learning by doing" as stated by DFG is the imperative for the moment.

In this respect, we hope that future French-German — as well as international — coopera-
tion in research can benefit from the experiences collected in this volume. We also hope
that the contributions in this book emphasised that bilateral research and innovation pro-
jects are ‘different’ when compared to national ones, but that these differences can be
turned into large opportunities. An important precondition for achieving synergies is to
make these differences explicit and to discuss them openly.

This book is published in the year of the 50" anniversary of the Elysée Treaty between
France and Germany and it shows only in part the richness and diversity of French-
German cooperation in research over the past 50 years. The many achievements that
have been made, especially in the last ten to fifteen years, give reason to celebrate.

At the same time this anniversary is also an occasion to look into the future and to think
about the shaping of the future. What will be the big questions of the next 50 years? How
will German and French researchers work together in the future? What are the challenges
that they will address together? Will they cooperate through exchange programmes, re-
search projects or will there be more institutionalised cooperations like the DFKZ-INSERM
cooperation or even the Institute St. Louis? What will be the policies and what are the
strategies to implement these policies in an efficient way?

These and many other questions still need to be answered in the future. The editors hope
that this book gives an impulse to enter into open discussions about the existing instru-
ments, to eventually improve them and to build a pertinent strategy based on the rich and
various experiences made so far. This book is an invitation to all actors, researchers,
funding bodies, ministries and politicians to enter into this discussion.
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Table VI-1: National and regional gross expenditures on research and development
(GERD) in 2009: absolute figures and R&D intensity (share of regional gross
domestic product GDP in %)

Regions GERD (€m) 2009 R&D intensity 2009 (% GDP)
Baden-Wirttemberg 16,338.37 4.83
Bayern 13,018.03 3.10
Berlin 3,335.33 3.67
Brandenburg 744.33 1.39
Bremen 658.28 2.49
Hamburg 1,924.82 2.30
Hessen 6,503.01 3.05
Mecklenburg-Vorpommern 615.97 1.76
Niedersachsen 5,5625.49 2.71
Nordrhein-Westfalen 10,622.70 2.05
Rheinland-Pfalz 2,149.36 2.13
Saarland 357.71 1.27
Sachsen 2,475.29 2.69
Sachsen-Anhalt 662.28 1.33
Schleswig-Holstein 919.40 1.26
Thuringen 982.32 2.06
lle de France 16,898.29 3.01
Champagne-Ardenne 270.83 0.81
Picardie 529.33 1.24
Haute-Normandie 677.61 1.47
Centre (FR) 1,040.30 1.65
Basse-Normandie 374.26 1.12
Bourgogne 420.87 1.03
Nord - Pas-de-Calais 782.67 0.81
Lorraine 701.89 1.30
Alsace 851.17 1.67
Franche-Comté 799.01 2.93
Pays de la Loire 1,135.00 1.23
Bretagne 1,454.18 1.87
Poitou-Charentes 372.96 0.90
Aquitaine 1,292.08 1.54
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Regions GERD (€m) 2009 R&D intensity 2009 (% GDP)
Midi-Pyrénées 3,307.21 4.38
Limousin 161.92 0.96
Rhoéne-Alpes 5,053.70 2.78
Auvergne 650.11 2.05
Languedoc-Roussillon 1,685.97 2.76
Provence-Alpes-Cote d'Azur 2,755.33 2.05

Corse 22.49 0.30
Germany 67,014.88 2.82

France 42,685.37 2.26

Data source: Eurostat

Table VI-2: Total R&D personnel and percentage of total employment (in full time equiva-

lents), 2009

Regions R&D personnel 2009 Share of total

(full time equivalent) employment

(%)

Baden-Wirttemberg 118,917 2.21
Bayern 104,366 1.65
Berlin 28,402 1.83
Brandenburg 7,271 0.59
Bremen 5,213 1.83
Hamburg 12,874 1.46
Hessen 45,926 1.58
Mecklenburg-Vorpommern 5,192 0.67
Niedersachsen 39,634 1.09
Nordrhein-Westfalen 85,314 1.06
Rheinland-Pfalz 17,547 0.92
Saarland 3,265 0.72
Sachsen 24,168 1.25
Sachsen-Anhalt 6,912 0.64
Schleswig-Holstein 8,752 0.66
Thuringen 10,269 0.95
fle de France 143,669 2.73
Champagne-Ardenne 2,814 0.51
Picardie 5,303 0.7
Haute-Normandie 6,306 0.86
Centre (FR) 10,734 1.01
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Regions R&D personnel 2009 Share of total

(full time equivalent) employment

(%)

Basse-Normandie 4,624 0.76
Bourgogne 4,788 0.71
Nord - Pas-de-Calais 9,764 0.66
Lorraine 7,806 0.85
Alsace 9,165 1.14
Franche-Comté 7,321 1.54
Pays de la Loire 13,067 0.89
Bretagne 16,118 1.23
Poitou-Charentes 4,168 0.59
Aquitaine 13,308 1.02
Midi-Pyrénées 27,273 2.26
Limousin 2,033 0.65
Rhéne-Alpes 46,423 1.81
Auvergne 7,325 1.33
Languedoc-Roussillon 14,190 1.54
Provence-Alpes-Cote d'Azur 26,146 1.36
Corse 352 0.38
Germany 534,565 1.39
France 390,374 1.52

Data source: Eurostat

Table VI-3: Employment in high and medium high-technology manufacturing and in
knowledge-intensive services in 2009 (thousand persons and percentage of

total employment)

Regions High and medium | High and medium | Total knowledge- | Total knowledge-
high-technology high-technology | intensive services | intensive services
manufacturing manufacturing (1,000 persons) (% of total em-
(1,000 persons) (% of total em- ployment)

ployment)

Baden-

Wiirttemberg 884 16.7 1,964 37.2

Bayern 806 13.0 2,333 37.5

Berlin 77 5.0 855 55.4

Brandenburg 68 5.6 502 41.2

Bremen 114 40.3

Hamburg 61 6.9 412 47.0

Hessen 284 9.9 1,251 43.8
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Regions High and medium | High and medium | Total knowledge- | Total knowledge-
high-technology high-technology | intensive services | intensive services
manufacturing manufacturing (1,000 persons) (% of total em-
(1,000 persons) (% of total em- ployment)

ployment)

Mecklenburg- 27 35 290 37.5

Vorpommern

Niedersachsen 354 9.8 1,371 37.9

Nordrhein-

Westfalen 743 9.3 3,114 39.0

Rheinland- 197 10.4 723 38.2

Pfalz

Saarland 29 6.5 192 42.6

Sachsen 155 8.1 730 38.2

Sachsen-

Anhalt 44 4.1 430 40.0

Schleswig- 89 6.9 485 375

Holstein

Thiringen 85 8.0 382 35.6

fle de France 224 4.3 2,769 53.3

Champagne- 20 3.7 194 36.3

Ardenne

Picardie 49 6.5 287 38.3

Haute- 67 9.3 277 38.3

Normandie

Centre (FR) 81 7.6 438 41.6

Basse- 37 6.0 238 39.1

Normandie

Bourgogne 28 4.2 285 42.6

Nord - Pas-de- 71 47 676 454

Calais

Lorraine 62 6.7 377 40.6

Alsace 87 10.7 306 37.6

Franche- 45 9.4 189 39.1

Comté

Pays de la 72 4.9 576 39.2

Loire

Bretagne 43 3.2 553 42.0

Poitou-

Charentes 38 5.4 242 34.2

Aquitaine 49 3.8 523 40.6

Midi-Pyrénées 46 3.8 525 43.8

Limousin 7 2.4 128 43.6
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Regions High and medium | High and medium | Total knowledge- | Total knowledge-
high-technology high-technology | intensive services | intensive services
manufacturing manufacturing (1,000 persons) (% of total em-
(1,000 persons) (% of total em- ployment)

ployment)

Rhéne-Alpes 149 5.9 1,037 40.7

Auvergne 19 3.6 241 44.7

Languedoc- 13 15 416 45.3

Roussillon

Provence-

Alpes-Céte 64 3.3 822 42.6

d'Azur

Corse 22 25.0

Germany 3,917 10.2 15,149 39.5

France 1,271 5.0 11,123 43.5

Data source: Eurostat

Table VI-4: Total and high-technology patent applications at the European Patent Office
(EPO) 2007 (absolute figures and per million inhabitants)

Patent applications to the EPO,

High-tech patent applications to the

2007 EPO, 2007
Regions
Number Per million of Number Per million of in-
inhabitants habitants
Baden-
Wiirttemberg 5,988.42 557.646 625.26 58.225
Bayern 5,760.18 461.085 1,167.65 93.467
Berlin 734.19 215.682 198 58.166
Brandenburg 306.79 120.415 66.63 26.152
Bremen 58.25 87.729 11.3 17.019
Hamburg 348.03 198.4 67.24 38.331
Hessen 1,977.03 325.418 217.12 35.738
Mecklenburg- 101.60 59.985 21.92 12.942
Vorpommern
Niedersachsen 1,374.08 172.133 188.54 23.619
Nordrhein- 4,359.38 241.802 368.81 20.457
Westfalen
Rheinland- 1,199.03 295.848 78.51 19.372
Pfalz
Saarland 155.70 149.257 13.62 13.056
Sachsen 453.31 106.667 87.49 20.587
Sachsen-
Anhalt 120.99 49.55 16.14 6.61
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Patent applications to the EPO,

High-tech patent applications to the

2007 EPO, 2007
Regions
Number Per million of Number Per million of in-
u inhabitants u habitants
Schleswig- 429.29 151.465 42.06 14.84
Holstein
Thiiringen 264.02 114.238 38.21 16.533
fle de France 3,087.37 266.179 765.75 66.019
Champagne- 64.67 48.28
Ardenne
Picardie 155.96 82.069 6.88 3.62
Haute- 217.34 119.633 35.58 19.585
Normandie
Centre (FR) 228.90 90.585 29.87 11.821
Basse- 100.68 68.891 23.17 15.854
Normandie
Bourgogne 118.30 72.404 10.42 6.377
Nord - Pas-de- 155.81 38.743 207 5.147
Calais
Lorraine 160.34 68.525 7 2.992
Alsace 345.46 189.06 35.54 19.45
Franche-Comté 136.52 117.825 2.95 2.546
Pays de la 251.61 72.248 28.77 8.261
Loire
Bretagne 388.46 124.495 221.38 70.949
Poitou- 70.18 40.338 59 3.391
Charentes
Aquitaine 189.79 60.234 29.72 9.432
Midi-Pyrénées 339.11 120.669 140.75 50.085
Limousin 27.44 37.232 7.48 10.149
Rhéne-Alpes 1,563.36 257.727 301.42 49.69
Auvergne 159.40 119.022 10.3 7.691
Languedoc- 141.94 55.426 19.55 7.634
Roussillon
Provence-
Alpes-Cote 552.43 113.575 226.11 46.486
d'Azur
Corse 0.90 3.008
Germany 23,797.31 289.101 3,231.45 39.257
France 8,500.23 133.557 1,943.05 30.529

Data source: Eurostat
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France and Germany are important trading and policy partners but also have intense relation-

ships on research cooperation in diverse areas. German and French research organisations have
accumulated a large repository of knowledge and experience in bilateral research cooperation
during the past few years and decades. This book analyses a variety of French-German research
cooperations ranging from basic to applied research and from project cooperation to a joint
French-German institute. Using a comparative approach, the analyses carried out in the book aim
to identify the specific experiences gained from selected examples of French-German research
cooperations in a systematic manner. The authors show learning effects from French-German
research cooperations that may support future binational as well as international activities.
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