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Evaluation of EU Funding of Research in the Fields of 
Nuclear Fusion and Aeronautics/Aerospace 

Report for the Budget Committee of the European Parliament 
Andrea Renda, Alice Felci and Donatas Mykolaitis* 

EXECUTIVE SUMMARY 

Nuclear fusion and aeronautics/aerospace – key fields for Europe’s competitiveness and 
sustainable development – have been the subject of a significant number of policy 
initiatives at EU level over the past few years. The two fields are also important 
headings in the Community research budget, together accounting for approximately 
15% of budget allocations.  
This report analyses the main initiatives undertaken in funding research in these two 
selected fields, with the aim to provide an interim evaluation of the projects funded in 
the budget years 2006, 2007 and 2008. Our main findings are enumerated below: 
• Both areas – but in particular, the energy field – are affected by the conflicting 

mandates of DG TREN and DG RTD in the funding, management and 
implementation of research programmes. 

• In general, the structure of FP7 only partially addressed the problems that emerged 
in FP6, although the new framework programme appears potentially more 
conducive to SME involvement and the funding of valuable and efficient research 
schemes. 

• In the energy field, nuclear fusion has been allocated the lion’s share of the budget: 
fusion research is set to receive an increase in funding from roughly €200 million 
per year over the years 1995-2006 to €600 million per year at the end of the FP7. 

• Within nuclear fusion, funding of the ITER project accounts for a significant share 
of overall funding (approximately 60%), due to the significant budget increase in 
this field between 2007 and 2008.  

• This allocation of funding leaves an insufficient margin for funding research on 
alternative energy sources (storage of energy, photovoltaic, poly-generation, 
concentrated solar power, etc.), which might lead to desirable outcomes in terms of 
viability, risk exposure and time-to-market. In this respect, excessive focus on ITER 
might jeopardise the attainment of important EU goals such as the development of a 
sustainable ‘energy mix’, the reduction of Europe’s energy dependency and more 
generally the achievement of the 2020 goals rooted in the recently adopted ‘SET 
plan’. The lack of funding for valuable alternative energy sources is further 

                                                 
* The authors wish to thank all the experts and stakeholders consulted for their valuable contribution to 
this report and Sarah Cheliout and Mathias Roth for their French and German translations of the 
Executive Summary. 
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supported by evidence that the share of global R&D funding allocated to energy and 
Euratom has constantly declined from 66% in 1983 to 10.5% under FP7. 

• As regards the architecture of the ITER project, it is difficult at this stage to predict 
the ‘value for money’ of the initiative, as the technology is not expected to become 
economically viable for at least another 30-40 years. At this stage, it bears observing 
that organisational and management arrangements appear insufficient to tackle the 
extreme riskiness of the project. Given that the EU bears by far the most significant 
share of costs (45% versus 9.1% for each of the other six partners), such risks would 
fall mostly on the EU budget, whereas the benefits of successful completion of 
ITER would be reaped worldwide. Also, if Europe fails to invest sufficiently in 
human capital, the expected competitive advantage due to the location of the reactor 
in Europe may not fully materialise.  

• In the aeronautics/aerospace field, the management and organisation of projects 
launched in 2006 and 2007 appear to be more consistent and more geared towards 
achieving important EU goals for the medium term (2020). The launch of the Clean 
Sky JTI appears relevant, useful, efficient and effective, especially if the governance 
structure and associated financial risks are closely monitored in the years to come. 
Clean Sky will also be an important source of funding and involvement for SMEs. 
Particularly important in this field is the coordination of all policy actions, made 
easier by the homogeneity of the policy objectives in this field. 

• A different set of considerations should be put forward as regards the Galileo 
project, launched in 2006, which started with encouraging prospects, but ended up 
with numerous implementation problems; as a result, the benefit/cost ratio for 
Galileo was initially estimated at 4:6, but commitment for the EU budget has 
literally tripled since then, and there is little prospect that the situation will improve 
over time. As a result, constant monitoring and follow-up evaluations will be needed 
in order to keep financial risks under control.  

• It is important to mention that there seems to be no effective mechanism in place to 
prevent problems like the ones that have emerged in Galileo from also emerging in 
other projects. This applies most importantly to large projects such as SESAR.  

We can summarise our final recommendations as follows: 
• Need to pay increased attention to other sources of energy, in order to help Europe 

achieve a sustainable energy mix in the coming decades. Currently, most of the 
funds are allocated to nuclear fusion, and many other potentially valuable clean 
energy sources are significantly under-researched. 

• Increased attention and budget spending for ancillary initiatives to core nuclear 
fusion research, in particular as regards investment in human capital and actions 
aimed at addressing the risk of skills shortage in the coming years (e.g. grants to 
researchers in the nuclear fusion field) and the consequent loss of leadership for 
Europe. 

• Prioritisation of investment in developing the ITER DEMO, in order to avoid that 
current and future investments remain ‘sunk’ before the ITER organisation has 
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actually managed to show the technological and commercial viability of the 
technology to be developed. 

• Development of contractual arrangements that reduce the risk of failure to perform 
and the reallocation of risks and costs over time; this is particularly important for the 
ITER project, which will lead to assembling as many as 10,000 components, to be 
built by different firms in different countries, and according to different building 
codes and different procurement rules. 

In aeronautics and aerospace, we found less reason to be concerned about the selection 
of projects, which appear relevant and useful, and considerably better coordinated with 
EU policy goals. At the same time, however, we found a significant margin for 
improvement of contractual practices.  

• Fairly relevant projects. Project funding in the aeronautics/aerospace field appears 
more balanced and coherent in light of existing policy goals, compared to practices 
in the energy field.  

• Need to proceed with Joint Technology Initiatives (JTIs), but with more safeguards. 
The adoption of JTIs is a desirable initiative, although it may create significant 
implementation problems, especially as regards the allocation of financial risks and 
demand risks during the implementation phase. In particular, the type of public-
private-partnership scheme selected appears essential, as demonstrated by the Clean 
Sky project.  

• Implementation risks. It seems that the Commission does not have suitable 
alternatives to substitute JTIs if risk allocation problems are experienced (i.e. as in 
Galileo). Therefore, some future problems could appear in the short run, as the mid-
term Commission evaluation is scheduled only in 2009. 

• Need to monitor costs closely. As the funding related to the Galileo project had to be 
tripled due to problems emerging during the execution of the contract, close 
monitoring is needed to avoid further financial risks in the future, both for Galileo 
and other projects such as SESAR. 

Recommended actions thus include improving risk management practices in launching 
and implementing large research projects, adding stringent requirements and achieving 
a more balanced risk allocation when negotiating public-private-partnerships for 
research, and more generally improving the systems of sanctions and liability for breach 
of contractual agreements.  
The table below shows a summary of our evaluation exercise, where actions are 
evaluated in terms of relevance, effectiveness, efficiency and usefulness. Our summary 
table assigns scores from 0 (minimum) to 4 (maximum). As shown, we consider that the 
initiatives undertaken exhibit some significant margin for improvement – in particular, 
in the effectiveness and efficiency dimension, which score rather low in our evaluation.  
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Summary table: Evaluation of EU funding of research in nuclear fusion and 
aeronautics, 2006-2008 

Research field Relevance Effectiveness Efficiency Usefulness 

◕ ◑ ◑ ◕ Nuclear fusion 
• Potentially very 

relevant 
• ITER would solve 

perceived problems 
(waste and 
proliferation) 

• High opportunity 
cost 

• Need to prioritise 
DEMO development 

• Projects funded 
address real needs, 
e.g. in terms of 
energy mix 

• Provides Europe 
with potential lead 
time 

• Need to invest in 
human capital to 
avoid skills shortage 

• Uncertainty as 
regards technological 
and commercial 
viability of ITER 

• Need for clearer 
contractual 
safeguards 

• Costs are very high, 
benefits uncertain 

• Europe’s competitive 
advantage would 
materialise only if 
investments in 
DEMO occur early 
enough 

• Contractual 
arrangements 
currently incomplete, 
increased contract 
risk 

• Need to define 
building codes and 
streamline 
procurement rules to 
avoid cost increases 
over time 

• Potentially very 
useful, as funded 
projects meet 
important needs for 
EU energy policy 

• Need to ensure that 
Europe achieves a 
competitive 
advantage and a 
‘lead time’ by 
prioritising 
investments in 
DEMO 

• Still uncertain 
whether technologies 
will be eventually 
viable, also from a 
commercial 
viewpoint 

● ◔ ◔ ◕ Aeronautics 
• Actions respond to 

needs and objectives 
• Galileo is very 

relevant and 
appropriate for 
Europe 

• Uncertain whether 
the actions 
undertaken will 
contribute to the 
achievement of the 
very important goals 
set at EU level 

• Lack of certainty as 
regards the final 
outcome of key 
projects 

• Lack of adequate 
safeguards for 
ensuring private 
parties’ incentive to 
perform 

• Same objectives 
could have been 
reached at much 
lower cost with 
better negotiation at 
the outset 

• Need for risk 
management plans 
and more balanced 
risk allocation when 
negotiating contracts 

• Need for more 
careful and ad hoc 
drafting of contracts 
for PPP in large 
research projects 

• Actions correspond 
to needs 

• The potentially very 
high usefulness of 
actions undertaken is 
jeopardised by 
inefficient and 
incomplete project 
management 
practices 

Legend: ○ = very low; ◔ = low; ◑ = medium; ◕ = high; ● = very high 
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Évaluation du financement des projets de recherche 
dans les domaines de la fission nucléaire et de 

l’aéronautique  
Andrea Renda, Alice Felci and Donatas Mykolaitis∗ 

NOTES DE SYNTHÈSE 

Les secteurs de la fission nucléaire et de l’aéronautique et aérospatial constituent des 
éléments vitaux de la compétitivité et du développement durable Européen. Durant les 
dernières années ils ont fait l’objet de nombreuses initiatives politiques européennes. 
Ces deux secteurs représentent d’autre part des chapitres importants au sein du budget 
Communautaire alloué à la recherche, en y étant équivalent à hauteur de 15%. 
Ce rapport a pour but d’analyser les principales initiatives relatives au financement de 
ces deux secteurs, dans la perspective de fournir une évaluation intermédiaire des 
projets financés en 2006, 2007 et 2008. Nos principaux résultats sont les suivants : 
• L’exercice simultané des mandats des DG TREN et DG RTD, régulateurs de la 

gestion des financements et de l’implantation des projets de recherche, ont un effet 
perturbateur sur les deux secteurs, et plus particulièrement sur celui lié aux 
politiques énergétiques. 

• De manière générale, la structure du 7ePC n’a que partiellement reflété les 
problèmes apparus dans le cadre du 6ePC. Cependant ce nouveau programme 
semble potentiellement encourager l’implication des PME ainsi que la mise en place 
de schémas de financement appréciables et efficaces. 

• Dans le domaine du secteur de l’énergie, la fission nucléaire s’est vue attribuer la 
part du lion du budget. En effet, si durant la période allant de 1996 à 2006, environ 
200 million d’euros par an ont été affecté à la recherche axée sur la fission nucléaire, 
ce montant s’élèverait à 600 millions d’euros par an à la fin du 7ePC. 

• Au sein même du domaine de la fission nucléaire, la part du financement des projets 
ITER est significative par rapport au total des financements (environ 60%). Cette 
prédominance est le resultat de l’augmentation importante du budget pour ce type de 
projet entre 2007 et 2008.  

• Le schéma actuel d’allocation du budget laisse peu de place à un financement 
orienté vers les sources d’énergies alternatives (stockage d’énergie, énergie solaire 
photovoltaïque, polygénération, technologie solaire à concentration, etc.) qui 
pourraient apporter des résultats préférables en termes de viabilité, de niveau de 
risque et de délai de mise sur le marché. Un intérêt excessif vis-à-vis des projets 
ITER pourrait compromettre la réalisation d’objectifs fixés par l’UE, tels que le 

                                                 
∗ Les auteurs veulent remercier les experts et dépositaires qui ont été consulté pour ce rapport pour leur 
excellente contribution et Sarah Cheliout et Mathias Roth pour leurs traductions des notes de synthèse en 
français et allemand. 
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développement et l’association de plusieurs énergies renouvelables, la réduction de 
la dépendance énergétique européenne, ainsi que de manière plus large la réalisation 
concrète des buts fixés pour 2020 dans le cadre du plan ‘SET’. Le constat relatif au 
manque de financement octroyé aux projets axés sur les énergies renouvelables 
alternatives est confirmé par le déclin de la part du financement allouée à l’Euratom 
et au secteur de l’énergie au sein du budget global de la recherche et du 
développement (R&D) : cette part est descendue de 66% en 1983 à 10.5% dans le 
programme 7ePC actuel. 

• En ce qui concerne plus particulièrement la structure même du projet ITER, il est 
difficile à l’heure actuelle de pronostiquer la valeur réelle de l’investissement de 
cette initiative, étant donné qu’il est attendu que ce type de technologie ne soit 
économiquement viable qu’a partir de 30 à 40 ans. Nous notons que les dispositions 
de gestion et d’organisation actuelles paraissent insuffisantes pour pouvoir endiguer 
le caractère risqué de ce type de projet. En effet, étant donné que l’UE prend en 
charge de loin la part la plus importante des coûts (environ 45% contre 9.1% pris 
par ses six autres partenaires), l’ensemble de ces risques se répercuteraient sur le 
budget de l’UE ; tandis que les bénéfices tirés de la réalisation du projet ITER 
seraient redistribués au niveau mondial. De surcroît, dans l’hypothèse où l’UE ne 
parviendrait pas à investir suffisamment en capital humain, les avantages 
compétitifs attendus générés par la présence d’un réacteur sur le sol européen 
pourraient ne pas se concrétiser. 

• Dans le domaine du secteur de l’aéronautique et de l’aérospatial, la gestion et 
l’organisation de projets lancés en 2006 et 2007, semblent plus efficaces et enclins à 
permettre la réalisation des objectifs fixés dans le long terme (2020). Le lancement 
du projet ‘Clean Sky JTI’ se révèle être pertinent, utile, efficace et performant, 
particulièrement si la structure actuelle de gouvernance ainsi que les risques 
financiers qui lui sont associés restent scrupuleusement contrôlés dans les années à 
venir. ‘Clean Sky’ devrait également devenir une importante source de financement 
et de participation des PME. Il est à noter que la coordination de l’ensemble des 
actions politiques, facilitée par l’homogénéisation des objectifs fixés par les 
politiques au sein de ce secteur, est particulièrement importante. 

• Une autre série de considérations apparaît dans le cadre du projet Galileo lancé en 
2006 : malgré un début aux perspectives encourageantes, il résulta cependant en de 
nombreux problèmes liés à son implémentation. En effet si son ratio bénéfice/coût 
était initialement estimé à 4 :6, la part du crédit supporté par le budget de l’UE a 
triplé depuis. En outre, les perspectives futures ne se révèlent pas particulièrement 
optimistes. En conséquence, un contrôle constant ainsi que des évaluations 
régulières seront requises afin de garder sous contrôle l’évolution des risques 
financiers liés au projet. 

• Il est important de remarquer qu’aucun mécanisme effectif ne semble avoir été mis 
en place dans le cadre de nouveaux projets (tels que SESAR par exemple), afin de 
prévenir d’éventuels futurs problèmes comparables à ceux apparus lors du projet 
Galileo.  

Nos recommandations peuvent être résumées ci-dessous de la manière suivante: 
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• Un besoin d’attention plus importante vis-à-vis des autres sources d’énergies, et ce 
dans le but de permettre à l’Europe d’atteindre le déploiement d’une association 
durable entre plusieurs sources d’énergies dans les prochaines décennies à venir. A 
l’heure actuelle, la plupart des fonds sont alloués presque exclusivement à la fission 
nucléaire, alors que de nombreuses autres sources d’énergies propres ne font l’objet 
que de peu de recherche. 

• Une attention accrue ainsi qu’une redéfinition positive de l’allocation budgétaire 
autour d’initiatives supplémentaires et complémentaires à celles axées autour de la 
recherche en fission nucléaire, notamment de soutien a n l’investissement en capital 
humain, d’initiatives permettant de remédier non seulement au risque de pénurie en 
main d’œuvre qualifiée (par exemple via l’octroi de bourses) mais également à la 
perte progressive du leadership européen, sont souhaitées. 

• Rendre prioritaire l’investissement et le développement du projet ITER DEMO, afin 
d’éviter que les fonds actuels et futurs investis ne soient traduits par des coûts 
irrécupérables avant que la viabilité technologique et commerciale du projet ne soit 
prouvée et développée. 

• Le développement de dispositions contractuelles, permettant de diminuer le risque 
de défaut d’exécution et par ce biais une réallocation des risques et des coûts 
supplémentaires endossés. Ceci est tout particulièrement important dans le cadre du 
projet ITER car ce dernier implique la construction de plus de 10,000 composants, 
réalisée par plusieurs pays, employant chacun des codes de construction nationaux 
et des règles d’acquisition différentes. 

Dans le secteur de l’aéronautique et de l’aérospatial, le mode de sélection des projets 
nous paraît moins préoccupant, et ce du fait de leur relative pertinence et utilité ainsi 
que leur réelle coordination à l’ensemble des objectifs fixés par les politiques de l’UE. 
Cependant nous estimons qu’il existe une marge de manœuvre non négligeable qui 
permettrait l’amélioration des pratiques contractuelles. 
• Des projets pertinent. Le mode de financement de projets liés au secteur de 

l’aéronautique et de l’aérospatial semble plus équilibré et cohérent à la lumière des 
buts fixés par les politiques existantes, par rapport à celui observé dans le secteur de 
l’énergie. 

• Le besoin de recourir aux « Joint Technology Initiatives »(JTI), mais en disposant 
de garanties. L’adoption de ‘JTI’ constitue une initiative souhaitable, malgré la 
possibilité d’émergence de potentiels problèmes d’implémentation, tels que 
l’allocation des risques financiers et risques du marché durant la phase 
d’implémentation. En particulier, le schéma de partenariat entre initiative privée et 
publique apparaît essentielle, comme il l’a été illustré par le projet Clean Sky. 

• Des risques d’implémentation. La Commission ne semble pas disposer 
d’alternatives adéquates pouvant se substituer aux projets ‘JTI’ dans l’hypothèse où 
des problèmes d’allocation du risques seraient rencontrés (comme ce fut le cas dans 
le cadre du projet Galileo par exemple). En conséquence, de nouveaux problèmes 
pourraient apparaître dans le court terme, étant donné que la procédure d’évaluation 
à moyen terme réalisée par la Commission n’a été planifiée que pour l’horizon 2009. 
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• Le besoin de contrôler les coûts de manière attentive. Suite au triplement du 
financement du crédit alloué au projet Galileo, introduit en réponse aux problèmes 
apparus durant l’exécution du contrat, une surveillance étroite est requise afin 
d’éviter l’apparition de nouveaux problèmes financiers, non seulement dans le cadre 
de Galileo mais aussi pour d’autres projets tels que SESAR. 

Les actions recommandées incluent ainsi une amélioration des pratiques de gestion du 
risque lors du lancement de grands projets de recherche, en y ajoutant plus de 
dispositions ‘fixes’ et en réalisant une allocation des risques plus équilibrée lors de la 
négociation des partenariats public/privé. De plus il est recommandé d’améliorer les 
systèmes de sanctions et de responsabilité lors de la violation des dispositions d’un 
contrat.  
Le tableau ci-dessous synthétise les grands résultats issus de notre évaluation: chaque 
action y est évaluée en considérant son degré de pertinence, d’efficacité, d’efficience et 
d’utilité. Ce tableau récapitulatif attribue un chiffre, allant de 0 (minimum) à 4 
(maximum). Comme le démontre les résultats du tableau, l’ensemble des initiatives 
présentent une réelle marge d’amélioration ; plus particulièrement du point de vue de 
leur degré d’efficacité et d’efficience, deux dimensions présentant des valeurs 
relativement basses d’après nos évaluations. 
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Tableau récapitulatif: évaluation des projets de recherche dans les domaines de la 
fission nucléaire et de l’aéronautique, 2006-2008 

Domaine de 
recherche Pertinence Efficacité Efficience Utilité 

◕ ◑ ◑ ◕ Fission 
nucléaire • Potentiellement très 

pertinent 
• L’ITER permettrait 

de solutionner les 
problèmes rencontrés 
(déchets et 
prolifération) 

• Important coûts 
d’opportunité 

• Besoin de rendre 
prioritaire les 
développements 
autour du projet 
DEMO 

• Les projets financés 
répondent à de réels 
besoins, par exemple 
en termes 
d’association de 
sources d’énergies  

• Fournit l’Europe en 
disposant de 
l’avantage de ‘temps 
de leader’  

• Besoin 
d’investissement en 
capital humain afin 
d’éviter les pénuries 
de main d’œuvre  

• Incertitude vis-à-vis 
de la viabilité 
technologique et 
commerciale du 
projet ITER  

• Besoin de garanties 
contractuelles plus 
claires  

• Les coûts sont très 
élevés, les bénéfices 
incertains  

• L’avantage 
comparative 
européen ne peut se 
matérialise que si les 
investissements 
relatifs au DEMO 
s’opèrent assez tôt  

• Les dispositions 
contractuelles, 
actuellement 
incomplètes, 
augmentent les 
risques du contrat  

• Besoin de rationaliser 
les codes de 
construction et de 
réorganiser les règles 
relatives à 
l’acquisition afin 
d’éviter une 
augmentation des 
coûts dans le temps  

• Potentiellement très 
utile, étant donné 
que les projets 
financés satisfont les 
besoins importants 
de la politique 
d’énergie de l’EU  

• Besoin d’assurer que 
l’Europe atteint un 
avantage comparatif 
et un ‘temps de 
leader’ en rendant 
prioritaire les 
investissements 
réalisés dans MEDO  

• Il est toujours 
relativement 
incertain si les 
technologies seront 
éventuellement 
viables, aussi vis-à-
vis d’un point de vue 
commercial.  

● ◔ ◔ ◕ Aeronautique 
• Les actions prises 

répondent aux 
besoins et aux 
objectifs; 

• Galileo est 
particulièrement 
pertinent et 
approprié pour 
l’Europe.  

• Il n’est pas 
entièrement clair que 
les actions 
entreprises 
contribueront à la 
réalisation des 
grands buts fixes au 
niveau de l’UE.  

• Manque de certitude 
vis-à-vis des résultats 
issus de la réalisation 
de projets clé ;  

• Manqué de garanties 
adéquates afin 
d’assurer la 
réalisation 
d’initiatives privées.  

• Les mêmes objectifs 
auraient pu être 
atteints à un coût 
plus bas avec une 
meilleure 
négociation au 
départ.  

• Besoin de gestion du 
risqué et une 
allocation des risques 
plus équilibrée lors 
de la négociation des 
contrats.  

• Besoin de plan de 
projets 
précautionneux et  ad 
hoc  pour PPP dans le 
cadre de large projet 
de recherche. 

• Les actions réalisées 
correspondent aux 
besoins  

• L’utilité potentielle  
des actions est 
particulièrement 
importante, mais 
peut être 
compromise par 
l’inefficacité de 
pratiques de gestion 
des projets 
incomplètes.   

Légende: ○ = très faible; ◔ = faible; ◑ = moyen; ◕ = élevée; ● = très élevée 
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Evaluierung der Forschungsfinanzierung in den 
Bereichen Kernfusion und Luft- und Raumfahrt 

Andrea Renda, Alice Felci und Donatas Mykolaitis∗ 

Kurzfassung 

Kernfusion und Luft- und Raumfahrt sind Schlüsselbereiche für die 
Wettbewerbsfähigkeit und nachhaltige Entwicklung Europas. Während der vergangenen 
Jahre waren sie Ziel einer bedeutenden Anzahl politischer Initiativen auf EU-Ebene. Die 
beiden Bereiche sind zudem wichtige Titel im Forschungsetat der Gemeinschaft, die 
zusammen ungefähr 15 % der Haushaltsmittel ausmachen. 

Dieser Bericht analysiert die maßgeblichen Initiativen, die im Rahmen der 
Forschungsfinanzierung in diesen beiden ausgewählten Bereichen durchgeführt worden 
sind, um eine vorläufige Evaluierung der in 2006, 2007 und 2008 finanzierten Projekte 
vorzunehmen. Die wichtigsten Ergebnisse unseres Berichtes sind wie folgt: 

 Beide Bereiche, aber insbesondere der Energiebereich, sind von widersprüchlichen 
Kompetenzen von DG TREN und DG RTD hinsichtlich Finanzierung, 
Management und Durchführung der Forschungsprogramme betroffen; 

 Im Allgemeinen spiegelte die Struktur des FRP7 nur teilweise die im FRP6 
aufgetretenen Probleme wider, auch wenn das neue Rahmenprogramm potentiell 
besser zugänglich für die Beteiligung von KMUs und die Finanzierung von 
wertvollen und effizienten Forschungsvorhaben zu sein scheint. 

 Im Energiebereich wurde der Löwenanteil des Haushaltes der Kernfusion 
zugewiesen: die Fusionsforschung wird eine Aufstockung der Fördermittel von 
ungefähr €200 Millionen pro Jahr im Zeitraum 1995 – 2006 auf €600 Millionen 
pro Jahr am Ende des FRP7 erfahren. 

 Die Förderung des ITER-Projektes stellt einen sehr bedeutsamen Anteil der 
Gesamtförderung innerhalb des Bereiches der Kernfusion dar (ungefähr 60%). 
Dieser Anteil geht auf die beträchtliche Aufstockung des Etats zwischen 2007 und 
2008 zurück. 

 Diese Zuweisung der Fördermittel lässt nur geringen Spielraum für die Förderung 
der Erforschung alternativer Energiequellen (Energiespeicherung, photovoltaische, 
poly-generationale und konzentrierte Solarenergie, usw.), die zu günstigeren 
Ergebnissen hinsichtlich Durchführbarkeit, Risikoniveau und 
Produkteinführungszeit führen könnten. In dieser Hinsicht könnte die übermäßige 
Konzentration auf ITER das Erreichen wichtiger EU-Ziele gefährden, wie 
beispielsweise die Entwicklung eines nachhaltigen Energie-Mixes, die 

                                                 
∗ Die Autoren möchten allen konsultierten Experten und Beteiligten für ihre wertvollen Beiträge danken, 
ebenso wie Sarah Cheliout und Mathias Roth für die Übsersetzung der Kurzfassung dieses Berichtes ins 
Französische und Deutsche 
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Reduzierung der Energieabhängigkeit Europas und ganz allgemein die Erfüllung 
der im kürzlich verabschiedeten SET-Plan verankerten 2020-Ziele. Der Mangel an 
Förderung für wichtige alternative Energiequellen wird des Weiteren dadurch 
belegt, dass der an den Energiebereich und Euratom zugewiesene Anteil der 
Gesamtfördermittel für Forschung und Entwicklung von 66% im Jahre 1983 auf 
10,5% im Rahmen des FRP7 konstant zurückgegangen ist. 

 Was die Architektur des ITER-Projektes im Besonderen angeht, ist es zum 
gegenwärtigen Zeitpunkt schwierig, das Preis-Leistungs-Verhältnis der Initiative 
zu prognostizieren, da die Technologie erwartungsgemäß frühestens in 30 – 40 
Jahren wirtschaftlich rentabel sein wird. Es kann zum gegenwärtigen Zeitpunkt 
beobachtet werden, dass die Regelungen hinsichtlich Organisation und 
Management unzureichend erscheinen, um das extrem hohe Risiko des Projektes 
wirksam zu bewältigen. In Anbetracht der Tatsache, dass die EU den bei weitem 
bedeutendsten Anteil der Kosten trägt (45% gegenüber 9,1% für jeden der anderen 
sechs Partner), würden derartige Risiken hauptsächlich den EU-Haushalt belasten, 
wohingegen der Nutzen der erfolgreichen Durchführung des ITER-Projektes 
weltweit verfügbar wäre. Für den Fall, dass Europa nicht hinreichend in 
Humankapital investiert, würde der von der Ansiedlung des Reaktors in Europa 
erwartete Wettbewerbsvorteil zudem nicht eintreten. 

 Im Bereich Luft- und Raumfahrt scheint das Management und die Organisation der 
in den Jahren 2006 und 2007 begonnenen Projekte stärker konsistent zu sein und 
stärker auf die Erfüllung wichtiger mittelfristiger EU-Ziele abzuzielen (2020). Der 
Start der „Clean Sky JTI“ scheint relevant, nützlich, effizient und effektiv zu sein, 
insbesondere, wenn die Steuerungsstruktur und die damit verbundenen finanziellen 
Risiken in den kommenden Jahren strikt überwacht werden. „Clean Sky“ wird 
auch eine wichtige Quelle für die Finanzierung und Einbindung von KMUs sein. 
Die Koordination aller Politikmaßnahmen ist in diesem Bereich von besonderer 
Bedeutung, die durch die Homogenität der Politikziele erleichtert wird. 

 Eine Reihe anderer Gesichtspunkte sollte bezüglich des im Jahre 2006 begonnenen 
Galileo-Projektes genannt werden, das mit ermutigenden Aussichten begonnen 
wurde, sich dann aber in zahlreichen Umsetzungsproblemen verfing. Während das 
Kosten-Nutzen-Verhältnis für Galileo anfangs auf 4,6 geschätzt worden war, haben 
sich die Verbindlichkeiten für den EU-Etat seitdem im Endergebnis buchstäblich 
verdreifacht und es bestehen geringe Aussichten, dass sich die Situation mit der 
Zeit verbessern wird. Aus diesem Grunde werden eine konstante Überwachung 
und Nachfolgeevaluierungen notwendig sein, um die finanziellen Risiken unter 
Kontrolle zu halten. 

 Es ist wichtig zu erwähnen, dass anscheinend kein effektiver Mechanismus 
eingerichtet worden ist, um Probleme die im Zusammenhang mit Galileo 
aufgetreten sind, im Rahmen von anderen Projekten zu vermeiden. Dies betrifft 
besonders große Projekte wie zum Beispiel „SESAR“. 

Unsere abschließenden Handlungsempfehlungen können wie folgt zusammengefasst 
werden: 
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 Notwendigkeit einer erhöhten Aufmerksamkeit für andere Energiequellen, um 
Europa beim Erreichen eines nachhaltigen Energie-Mixes in den kommenden 
Jahrzenten zu unterstützen. Derzeit werden die meisten Fördermittel der 
Kernfusion zugewiesen und viele andere, möglicherweise nützliche und saubere 
Energiequellen bleiben in bedeutendem Maße unzureichend erforscht. 

 Erhöhte Aufmerksamkeit und Haushaltsmittel für ergänzende Initiativen zusätzlich 
zum Kernbereich der Fusionsforschung, insbesondere hinsichtlich Investitionen in 
Humankapital und Maßnahmen zur Behebung des Risikos eines 
Fachkräftemangels in den kommenden Jahren (beispielsweise durch 
Forschungsbeihilfen an Forscher im Bereich der Kernfusion) und des daraus 
resultierenden Verlustes einer europäischen Spitzenposition; 

 Vorrangige Behandlung für Investitionen zur Entwicklung von ITER DEMO, um 
zu vermeiden, dass derzeitige und zukünftige Investitionen nicht zum Tragen 
kommen, bevor die ITER-Organisation es tatsächlich bewerkstelligt hat, die 
technologische und kommerzielle Durchführbarkeit der zu entwickelnden 
Technologie zu demonstrieren. 

 Entwicklung von vertraglichen Modalitäten, die das Risiko einer Nichterbringung 
der vereinbarten Leistung reduzieren sowie eine Neuverteilung der Risiken und 
Kosten im Projektverlauf erreichen. Dies ist für das ITER-Projekt von besonderer 
Bedeutung, bei dem eine Montage von über 10.000 Einzelteilen notwendig ist, die 
von verschiedenen Firmen in verschiedenen Ländern und gemäß verschiedenen 
Bauvorschriften und Beschaffungsrichtlinien gebaut werden. 

Im Bereich der Luft- und Raumfahrt haben wir weniger Anlass gefunden, um über die 
Auswahl der Projekte beunruhigt zu sein, die durchweg relevant, nützlich und sehr viel 
besser mit EU-Politikzielen abgestimmt zu sein scheinen. Gleichzeitig haben wir jedoch 
erhebliches Verbesserungspotential bezüglich spezifischer Vertragspraktiken 
ausgemacht. 

 Überwiegend relevante Projekte. Die Projektfinanzierung im Bereich Luft- und 
Raumfahrt scheint besser ausgeglichen und kohärenter in Anbetracht bestehender 
Politikziele im Vergleich zum derzeitigen Stand im Energiebereich. 

 Notwendigkeit, mit „JTIs“ fortzufahren, allerdings unter stärkeren 
Sicherheitsvorkehrungen. Die Einführung von „JTIs“ ist eine wünschenswerte 
Initiative, obwohl sie bedeutende Umsetzungsprobleme nach sich ziehen kann, 
besonders hinsichtlich der Aufteilung von finanziellen Risiken und 
Nachfragerisiken während der Umsetzungsphase. Wie das Clean Sky-Projekt zeigt, 
scheint insbesondere die Art des gewählten public-private-partnership Modells 
entscheidend zu sein. 

 Umsetzungsrisiken. Es scheint, dass die Kommission über keine geeigneten 
Alternativen verfügt, um im Falle auftretender Probleme bei der Risikozuteilung 
JTIs zu ersetzen (wie im Fall Galileo). Daher könnten kurzfristig einige weitere 
Probleme auftreten, insbesondere da die mittelfristige Evaluierung der 
Kommission erst für das Jahr 2009 vorgesehen ist. 
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 Notwendigkeit, Kosten strikt zu überwachen. Da die Finanzmittel in Verbindung 
mit dem Galileo-Projekt aufgrund der bei der Vertragsabwicklung aufgetretenen 
Probleme verdreifacht werden mussten, ist eine umfassende Überwachung 
notwendig, um in Zukunft weitere finanzielle Risiken sowohl für Galileo, als auch 
für andere Projekte wie SESAR zu vermeiden. 

Die Handlungsempfehlungen umfassen daher die Verbesserung der 
Managementverfahren beim Beginn und der Umsetzung großer Forschungsprojekte, das 
Hinzufügen strengerer Anforderungen und das Erreichen von ausgewogeneren 
Risikozuteilungen bei der Verhandlung von public-private-partnerships zu 
Forschungszwecken, sowie die allgemeine Verbesserung des Systems von Sanktionen 
und Haftung beim Bruch vertraglicher Vereinbarungen. 

Die folgende Tabelle gibt einen Überblick über unsere Evaluierungsmaßnahmen, in der 
einzelne Maßnahmen hinsichtlich ihrer Relevanz, Effektivität, Effizienz und 
Nützlichkeit evaluiert werden. In der Übersichtstabelle sind Werte von 0 (Minimum) bis 
4 (Maximum) ausgewiesen. Wie die Tabelle zeigt, gehen wir davon aus, dass die 
vorgenommenen Initiativen beträchtliches Verbesserungspotential, insbesondere 
hinsichtlich der Dimensionen Effektivität und Effizienz aufweisen, die in unserer 
Evaluierung nur einen geringen Wert erreichen. 
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Übersichtstabelle: Evaluierung der Forschungsfinanzierung im Bereich Kernfusion und 
Luft- und Raumfahrt, 2006-2008 

Forschungs
bereich Relevanz Effektivität Effizienz Nützlichkeit 

◕ ◑ ◑ ◕ Kernfusion 
• Potentiell sehr 

relevant 
• ITER würde die 

erkannten Probleme 
lösen (Abfälle und 
Verbreitung) 

• Hohe 
Opportunitätskosten 

• Vorrangige 
Entwicklung von 
DEMO notwendig 

•  Finanzierte Projekte 
zielen auf tatsächliche 
Erfordernisse ab, z.B. 
hinsichtlich Energie-
Mix 

• Verleiht Europa 
möglicherweise 
zeitlichen Vorsprung 

• Investitionen in 
Humankapital nötig, 
um Fachkräftemange 
zu vermeiden 

• Ungewisstheit 
hinsichtlich 
technologischer und 
kommerzieller 
Durchführbarkeit von 
ITER 

• Klarere vertragliche 
Sicherheitsvorkehrung
en nötig 

• Sehr hohe Kosten, 
ungewisser Nutzen 

• Wettbewerbsvorteile für 
Europa nur bei 
rechtzeitigen 
Investitionen in DEMO  

• Vertragsmodalitäten 
sind derzeit 
unvollständig, erhöhtes 
Vertragsrisiko 

• Notwendigkeit, 
Bauvorschriften zu 
definieren und 
Beschaffungsrichtlinien 
zu vereinheitlichen, um 
Kostenanstieg in der 
Durchführung zu 
vermeiden  

• Potentiell extrem 
nützlich, da die 
finanzierten Projekte 
wichtige 
Erfordernisse der EU 
Energiepolitik 
erfüllen 

• Notwendigkeit 
sicherzustellen, dass 
Europa einen 
Wettbewerbsvorteil 
und zeitlichen 
Vorsprung erhält 
durch vorrangige 
Investitionen in 
DEMO 

• Noch ungewiss, ob 
die Technologien 
letztendlich 
durchführbar sind, 
auch vom 
kommerziellen 
Standpunkt 

● ◔ ◔ ◕ Luft- und 
Raumfahrt • Maßnahmen 

entsprechen 
Erfordernissen und 
Zielen 

• Galileo ist sehr 
relevant und 
angemessen für 
Europa  

•  Nicht völlig klar, ob 
die unternommenen 
Maßnahmen zum 
Erreichen sehr 
wichtiger Ziele auf der 
EU-Ebene beitragen. 

• Mangelnde Gewissheit 
hinsichtlich des 
Endergebnisses einiger 
Schlüsselprojekte 

• Mangel an 
angemessenen 
Sicherheitsvorkehrung
en und Anreizen, um 
die 
Leistungserbringung 
privater Akteure 
sicherzustellen. 

• Die Ziele hätten durch 
bessere 
Verhandlungsführung in 
der Planungsphase mit 
viel geringeren Kosten 
erreicht werden können. 

• Risikomanagementpläne 
und besser 
ausgeglichene 
Risikoverteilung 
notwendig bei 
Vertragsaushandlung. 

• Sorgfältigere und ad hoc 
Ausarbeitung von 
Verträgen für PPP in 
großen 
Forschungsprojekten 
nötig 

•  Maßnahmen 
entsprechen den 
Erfordernissen 

• Die potentiell sehr 
hohe Nützlichkeit der 
unternommenen 
Maßnahmen wird 
durch ineffiziente und 
unvollständige 
Praktiken im 
Projektmanagement 
gefährdet. 

Schlüssel: ○ = sehr gering; ◔ = gering; ◑ = mittel; ◕ = hoch; ● = sehr hoch 
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Evaluation of EU Funding of Research in the Fields 
of Nuclear Fusion and Aeronautics/Aerospace 

Report for the Budget Committee of the European Parliament 
Andrea Renda, Alice Felci and Donatas Mykolaitis 

1. Introduction 

The EU research policy set as its priority goal to help Europe become the most dynamic 
and competitive knowledge-based economy in the world by 2010. As confirmed by the 
Commission in 2005, research, and on a broader basis, knowledge (from research, 
education and innovation) is an important element in achieving the objectives of the 
reinvigorated Lisbon Strategy, which includes the target of investing 3% of GDP in 
research and development, as set by the Barcelona Council in 2002.1 The creation of the 
European Research Area (ERA), which is the overall objective of the European 
Research Policy, is at the centre of the knowledge-based economy and society.2 The aim 
of ERA is to overcome the fragmentation of efforts and to promote complementarities 
and synergies towards the generation of knowledge. Within the context of the new 
momentum for prosperity and enhanced competitiveness, stability and security, in the 
past few years the Commission advanced towards conceiving and implementing policy 
initiatives towards ERA, including preparatory work for a Green Paper on the European 
Research Area (adopted in April 2007);3 making the last commitments under the Sixth 
Framework Programme (FP6); and ensuring the successful launch of the Seventh 
Framework Programme (FP7).  
However, merely increasing spending in R&D does not guarantee that Europe will 
actually hit the ambitious Lisbon targets. As it is already clear that the 3% of GDP will 
not be met by 2010, an important issue is whether the current funding of research 
actually creates real ‘value for money’, and contributes significantly to prosperity and 
the advancement of knowledge in Europe and worldwide, at the same time meeting the 
concrete needs of EU citizens and businesses. Accordingly, budgeting for results and 
constantly monitoring of Community budget spending is a key milestone on the way 
towards efficient and welfare-enhancing outcomes. This is particularly true for long-
term programmes and other actions that absorb a significant share of the Community 
research budget: two very important and often interrelated areas in this respect are 
certainly energy and transport.  

                                                 
1 Barcelona European Council of 15-16 March 2002, Presidency Conclusions (SN 100/1/02 REV 1), 
paragraph 47, and Communication from the Commission to the Council, the European Parliament, the 
European Economic and Social committee and the Committee of the Regions - “i2010 – A European 
Information Society for growth and employment”, COM(2005) 229 final, section 3. 
2 EU Budget 2006 – Financial Report prepared by DG Budget (can be found at 
http://ec.europa.eu/budget/library/publications/fin_reports/fin_report_06_en.pdf, (last visited on 28 
November 2007). 
3 COM(2007) 161 final. 
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This study provides an interim evaluation of the relevance, effectiveness, efficiency and 
usefulness of Community budget spending in 2006 in the two abovementioned areas, 
with a specific focus on the fields of nuclear fusion and aeronautic/aerospace. We also 
provide an assessment of the progress in 2007 and 2008, in order to provide suggestions 
for the operations being carried out under the current Financial Perspective while 
evaluating the programmes in place under the previous one. Specific case studies 
selected for more detailed evaluation are the ITER joint technology initiative (in the 
field of nuclear fusion) and the Galileo project (in the field of aeronautics/aerospace). 
The interim nature of our evaluation exercise is mostly due to the long duration of the 
projects and programmes analysed. As a matter of fact, it is very difficult, and often 
impossible, to provide an ex post judgment on projects that have just been launched and 
not yet produced real deliverable results. Projects like ITER, Clean Sky, SESAR and 
Galileo are expected to deliver results over a much longer time span than the one we 
observed (Galileo in 2013, ITER from 2016 onwards, etc.). Accordingly, our exercise 
should be read as an evaluation of whether the research projects funded in the selected 
fields are likely to achieve results that are relevant and useful, in an effective and 
efficient way. This also led us to focus on two main issues: (i) whether the budget 
allocation matches current policy goals set at EU level and/or needs emerged in the 
international debate; and (ii) whether governance arrangements in complex, long-term, 
multi-partner projects are likely to prove sufficient to tackle contingencies and risks that 
may emerge during the implementation of the projects. Our main results are thus to be 
taken in many cases as “early warnings”, rather than definitive judgments.  

1.1 Overview of budget allocation in the selected areas, 2006-2008 

The fields of energy and transport – and especially the sub-areas of nuclear fusion and 
aeronautics/aerospace – represent a significant share of Community budget spending for 
research. In this section, we show the allocation of budgetary appropriations in years 
2006, 2007 and 2008, and their relative share in the general research budgetary 
appropriations. It is important to note that all figures are given in terms of budget 
commitments, and do not take into account payment lines. We also analyse data from 
the general budgets of the European Union for financial years 20064 and 2007,5 as well 
as the General budget of 2008.6 Finally, we illustrate the structure and extent of the 
funding under the new 7th Framework Programme (hereinafter FP7). 
At the outset it should be noted that the funding for energy and transport is allocated 
under two different headings in the General budget.  

                                                 
4 Official Journal of 15 March 2006, L78. 
5 Official Journal of 16 March 2007, L77. 
6 As adopted by the European Parliament on 13 December 2007 and published in the Official Journal L 
71, 14.3.2008, pp. 1–1180. 
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• Commitments in Chapter 06 06 (Research related to energy and transport)7 are 
meant for generating more industry-oriented research, and are led by DG Energy 
and Transport (TREN).  

• Conversely, Title 08 (Research) commitments finance basic research in energy 
and transport and are consequently managed by DG Research (RTD). While in 
the 2006 financial and research frameworks, energy and transport were not 
rigidly divided in respective chapters in Title 08,8 in 2007 and 2008 they have 
been assigned separate chapters. 

As shown in Table 1, the amount of funding available has risen significantly from 2006 
to 2008. Funding in the field of transport under the new Financial framework and 7th 
Framework programme has more than doubled compared to 2006, and sustained 
gradual increase in 2007. In the same time span, expenditure for nuclear fusion has 
increased by 13% and 31%, respectively. Whether this increased funding can be 
expected to bring value for money, is the main subject of this study.  
 

Table 1. Funding of transport and nuclear fusion, 2006-2008 (euros) 

 2006 2007 2008 

Transport (including aeronautics)  223,576,000 
(RTD)+ 

46,800,000 
(TREN)  = 

270,376,000 

339,999,000 
(RTD) + 

234,424,000 
(TREN) =  

574,423,000 

348,922,000 
(RTD) + 

246,667,000 
(TREN) =  

595,589,000 

Nuclear fusion 189,445,000 213,881,000 280,250,000 
 
It is important to note that these appropriations in the General budget represent the 
funds being spent under Community Framework Programmes, namely – FP6 in 2006 
and FP7 in 2007 and 2008. Therefore, analysis of FP6 and FP7 forms the main focus of 
the present study. 
The new Financial Perspective for 2007-2013 brought about important changes in the 
financing of research, by introducing FP7. As already mentioned, the double 
competence (DG TREN and DG RTD) in managing research projects has remained. 
However, the whole funding for collaborative research in 2007 and 2008 is allocated 
under Title 8 (“Research”), which entailed a substantial simplification. The figure below 
shows the amount of funding made available for the entire period of FP7 (in € millions), 
divided by the main pillars of FP7.  

                                                 
7 Chapter 06 06 retains its place under the budgets of 2006, 2007 and 2008. 
8 Aeronautics (Chapter 08 04), Sustainable development, global change and ecosystems (Chapter 08 06), 
which included both funding for energy and transport (Sustainable energy systems, Sustainable surface 
transport and Global change and ecosystems). Chapter 08 06 funding is left out in the following 
calculations, because the main focus of the study lies within aeronautics and aerospace. 
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Figure 1. Allocation of funding in FP7, by theme (€ million) 

 
Source: European Commission. 

 
For the purposes of this study, the most important headings are Cooperation and 
Euratom (together with the share of financing for nuclear activities held by the Joint 
Research Centre). Funding under the Cooperation heading is further subdivided into ten 
main themes. Transport (including Aeronautics), Space and Energy are assigned to 
different themes given their importance in collaborative research at Europe-wide level 
(Figure 2). Under the heading “Cooperation”, funding of energy research aims at the 
development of hydrogen and fuel cells, renewable electricity generation, renewable 
fuel production, renewables for heating and cooling, CO2 capture and storage 
technologies for zero emission power generation, clean coal technologies, smart energy 
networks, energy efficiency and savings and knowledge for energy policy-making. On 
the other hand, research on nuclear fusion is funded within the Euratom chapter 
(together with nuclear fission and radiation protection). To this end, JRC performs 
research on safety of power plants and nuclear waste, nuclear safeguards and non-
proliferation control techniques. 
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Figure 2. Budget allocation in FP7 – by research area (€ million) 

Source: European Commission. 

The exact proportions of Transport (including aeronautics)9 and Nuclear fusion funding 
for 2007 and 2008 under FP7 are reflected in Figures 3 and 4 below.10  

                                                 
9 The figures illustrated account for collaborative research. Industrial research is assigned €234,424,000 
in 2007 and €246,667,000 in 2008 (Chapter 06 06 in the General budget). 
10 While drawing these proportions, we excluded the headings on nuclear fission and radiation protection 
in the Euratom budget. 
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Figure 3. 2007 budget allocation 

 
The Commission is planning to conduct a mid-term review of FP7. This mid-term 
review should identify and analyse problems that have emerged, the use of instruments 
and other relevant issues. 
Turning to the budgetary process, it should be noted that the adoption of the General 
budget for 2008 was subject to extensive discussion and complex political decisions, 
leading to a significant reallocation of the multi-annual financial framework for 2007-
2013. One of the most controversial issues (resources to be allocated to the Galileo 
programme) has been chosen as a case study for this report. On 13 December 2007, the 
European Parliament adopted the General budget for 2008. For the purposes of this 
study, the most important developments will be seen in Annex 2 of the General budget 
2008. They would be outlined and discussed in greater detail in Section 3.3 below, 
which contains the case study on Galileo. 
The current budget allocation to the two selected areas for 2008 is shown below, in 
Figure 4. 
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Figure 4. 2008 budget allocation 

 

1.2 Choice of instruments 

A first, general set of comments on the way in which funds have been allocated between 
2006 and 2008 is related to the choice of instruments. A useful reference in this respect 
is the so-called ‘Marimon report’,11 drafted by a High-Level Group of Experts 
appointed for the specific purpose of evaluating the effectiveness of new instruments 
adopted in FP6 – i.e. integrated projects (IPs) and networks of excellence (NoEs). The 
Report was completed in 2004, and issued very useful suggestions on how to streamline 
the allocation of funding and solve organisational problems in the FP6. Another useful 
source is the “Monitoring” reports on the implementation of indirect research activities 
under FP6 of both the European Community and of Euratom, published by the 
European Commission, DG RTD.12 The main findings of these evaluation exercises 
were that:  
• New instruments such as IPs and NoEs have proven to be powerful means to foster 

transnational collaborative research in the European Research Area (ERA), and 
should be maintained in FP7.  

                                                 
11 Can be found on http://cordis.europa.eu/documents/documentlibrary/ADS0006763EN.pdf (last visited 
on 28 November 2007). 
12 E.g., Monitoring 2005 (Implementation of indirect research activities of the sixth framework 
Programmes of the European Community (EC) and of the European Atomic energy community 
(Euratom). Other Monitoring documents are available at 
http://ec.europa.eu/research/reports/index_en.html (last visited on 28 November 2007). 
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o NoEs have been heavily criticised for lack of clarity and for the rather 
obscure concept of ‘durable integration’, which required a commitment 
to cooperation between NoE partners even beyond the length of the 
project, and ultimately led to difficulties in evaluation, significant 
challenges in motivating the industry, and sometimes substantial 
complexity in the allocation of funding.  

o IPs have gained general approval, but shared – to some extent – the same 
problems of NoEs in terms of complexity in consortia-building, proposal 
submission, proposal evaluation and contract negotiation. Instruments 
such as Specific Targeted Research Projects (STREPs) and small 
consortium IPs seem to be more geared to stimulate risk-taking, and 
participation of SMEs; accordingly, the Marimon report advocated “a 
substantial increase in the total share of the budget finally allocated to 
STREPs in future calls of FP6 and in the future FP7”. 

• Better classification and communication. Instruments should be clearly classified 
according to the goals to which they are expected to contribute; at the same time, 
guidelines should be established and communication to potential participants 
improved. 

• No ‘one-size-fits-all’ instrument. The concept of ‘one size fits all’ instruments is 
hardly applicable to the ERA. Critical mass changes according to the specific areas 
of research and the instrument chosen to achieve the promised results.  

• Insufficient SME involvement. The involvement of SMEs in FP6, and in particular in 
IPs and NoEs, was found to be insufficient. If anything, SMEs preferred smaller 
instruments such as STREPS. But overall, the target of allocating to SMEs at least 
15% of the funding available was not met in FP6.13 Less than 5% of funding in 
NoEs was allocated to SMEs14. 

• Better coordination. The Marimon report found that the portfolio of instruments for 
collaborative research “should be designed and developed to enhance co-ordination 
and collaboration with other forms of public and private funding across the 
European Union”. 

• Two-step evaluation. To improve the efficiency and reduce the costs for 
participants, a well conceived two-step evaluation procedure should be introduced. 

• Simplification and flexibility. There is a general agreement that instruments and 
rules in FP6 were too complex and burdensome. For this reason, a significant 
simplification was introduced in FP7, also to allow for more efficiency and 
flexibility in implementing participation instruments. 

                                                 
13 See Monitoring 2005 Report, at 18.  
14 See also http://www.epristart.org/epristart/Matrial/SME-IST-policy_Briefing_V1.0.pdf  and 
ftp://ftp.cordis.lu/pub/sme/docs/FP-SME_Impact_Final.pdf for an in-depth analysis of SME participation 
in previous framework programmes, including FP6 and for suggestions for FP7 (both last visited on 28 
November 2007).  
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• Transition between FP6 and FP7, An impact study of the new actions launched 
under FP6 should be undertaken by the Commission, in view of any potential 
reorientation of the dedicated “People” programme foreseen by FP7. At the same, 
careful scrutiny of the impact of FP7 on the ongoing implementation of FP6 had to 
be ensured; both the Marimon Report and the Commission Monitoring report for 
2005 expressed concerns for internal mobility of personnel, especially within DG 
RTD, which also led to the displacement of valuable expertise, which could have 
ensured the continuity between the two programmes.  

• New agency. The role of the future executive agency under FP7 should be carefully 
addressed by the Commission. 

The FP7 incorporated some of these suggestions, by adopting a new structure (four 
main themes) and significantly increasing the funding available. As regards the 
instruments available, FP7 replaced Integrated Projects and Specific Targeted Research 
Projects (STREPs) with small-scale and large-scale “Collaborative Research Projects”, 
respectively. Against this background, NoEs were maintained as an instrument, 
although they have been restricted in terms of the share of funding allocated.15 As a 
matter of fact, in the first FP7 calls the number of NoEs has been substantially reduced, 
with only 17 networks funded, as compared to 101 in FP6. NoEs participants expressed 
the view that with an average funding of €7 million, existing NoEs are able to survive 
for approximately 3-5 years. Although the Commission normally considers the funding 
of NoEs as a start-up investment for the establishment of research networks, the long-
term survival of NoEs also represents a burden and a budgetary commitment for the EU.  
On the one hand, if funding of existing NoEs is reduced, this may lead to costs such as, 
for example, the impossibility to recover “sunk” initial investments (in case existing 
NoEs are terminated). On the other hand, if the instrument proves ineffective, 
continuation in the longer run would hardly be advisable. 
As illustrated by the Commission in the ex ante impact assessment of FP7, the new 
framework programme should lead to enhanced participation of SMEs (especially under 
the Cooperation heading). Moreover, according to the foreseen allocation of the funds, 
FP7 would be more directed to establishing cooperation between European research 
institutions and market players. In this respect, FP7 significantly reduced barriers to 
participation and simplified many of its procedures.  
In summary, we note that some of the problems emerged during the implementation of 
FP6 should be solved by FP7, although others seem to have been insufficiently 
addressed. 

                                                 
15 Such situation gives rise to considerable turmoil among NoEs participants. Expression of opinion by 
the participants of NoEs: http://www.euractiv.com/en/science/eu-research-networks-threatened-lack-
funding/article-168664. Also see Opinion paper of NoEs participants - 
http://www.supportresearchnoes.eu/files/Opinion_Paper_2007-10-05_3.pdf (both last visited on 28 
November 2007). 
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1.3 Note on methodology 

Evaluating research programmes and related actions funded by the Community budget 
for the period 2006-2008 is, of course, both a stock-taking and a forward-looking 
exercise, as many of the programmes at hand entail multi-annual research work-plans, 
and their deliverables and outcomes are hardly visible at the time this report is being 
drafted. The purpose of interim evaluations such as the present one, thus, is to assess 
whether the budget allocation to new and existing projects in the selected areas 
responded to emerging problems highlighted in previous years, reacted to feedback 
from the industry, and can be considered as suitable in light of the long-term goals set 
by the EU R&D agenda and parallel policy strategies such as the Lisbon and i2010 
strategies, and long-run objectives in the fields of energy and transport; and whether any 
change under the current Financial Perspective would improve the value for money of 
Community budget spending in the selected areas.   
In this respect, we evaluate Community budget spending in the 2006-2008 period 
according to the following four dimensions: 
• the relevance dimension measures the extent to which the objectives of public 

intervention appear appropriate with respect to the funds allocated, the needs 
perceived and the specific problems the intervention was meant to solve; 

• the effectiveness dimension is the extent to which the effects of a given programme 
have contributed (or are likely to contribute) to the achievement of the specific 
objectives of the intervention;  

• the efficiency dimension is to be interpreted as “cost-effectiveness”, i.e. how 
economically have the various inputs been (or are likely to be) converted into outputs 
and results; and whether the expected effects are likely to be obtained at a reasonable 
cost; 

• finally, accounting for the usefulness dimension means assessing whether the 
expected impacts of funded projects correspond to the needs and problems identified 
at the outset. 

Each of the four dimensions are scored in our report on a scale from 0 (minimum) to 4 
(maximum). These scores are then used to build our summary tables at the end of each 
chapter and in the conclusions (Section 4).  
The Study was carried out in the period September 2007-January 2008 through different 
research methods, which include:  

(i) desk work, such as the consultation of relevant reports and official budget 
documents by the European Parliament, the Council and the European 
Commission; the ex post evaluations carried out on individual FP6 projects and 
the ex ante impact assessment of the FP7 project; the work programme of key 
projects such as ITER and Galileo, and their expected list of deliverables over 
time;  

(ii) consultation of experts, such as key officials in DG Research and DG TREN, 
mostly through face-to-face interviews and questionnaires;  
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(iii) interviews with relevant stakeholders from EU institutions, industries 
representatives and the academics involved in energy and transport fields, and 
most notably in nuclear fusion and aeronautics/space.  

The results of these activities were then combined into a common framework for 
evaluation of available data and information on the relevance, effectiveness, efficiency 
and usefulness of the funding provided in 2006 within the Community budget. 

1.4 Structure of the Study 

This Study is structured as follows. Section 2 below provides a description of the main 
objectives, perceived needs and expectations in the funding of research in the field of 
nuclear fusion, and illustrates the actual budget allocated to specific programmes and 
individual projects. For this purpose, an overview of the outcome of FP6 in this field is 
coupled with an assessment of the extent to which emerging problems have been solved 
in the FP7 budget allocation. A case study on the ITER project – representing 
approximately 60% of all spending in the nuclear energy field – is provided, with more 
in-depth comments on the extent to which the current funding and work-plan match the 
needs of EU research in the field of nuclear fusion and, more generally, energy research 
in Europe. This Section also illustrates the progress observed in the funding of 
programmes in this field in 2007, and the prospects for 2008. Finally, we provide 
recommendations on future actions that would improve the relevance, effectiveness, 
efficiency and usefulness of Community funding in this policy area.  
Likewise, Section 3 provides a description of the main objectives, perceived needs and 
expectations in the funding of research in the field of aeronautics/aerospace, and 
illustrates the actual budget allocated to specific areas and individual projects. An 
overview of the outcome of FP6 in this field is thus coupled with an assessment of the 
extent to which emerging problems have been solved in the FP7 budget allocation. A 
case study of the Galileo public-private partnership is provided, with more in-depth 
comments on the extent to which the current funding and work-plan match the needs of 
EU research in the field of aeronautics/space. This Section also illustrates the progress 
observed in the funding of programmes in this field in 2007, and the prospects for 2008. 
Finally, we recommend future actions that would improve the relevance, effectiveness, 
efficiency and usefulness of Community funding in this policy area. 
Finally, Section 4 summarises our main findings and provides policy suggestions. 
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2. Funding of research: Energy and nuclear fusion 

2.1 Energy research in Europe: Challenges and key features 

The peculiar features of the energy field make efficient research funding particularly 
important, and a natural complement to policy. Without sufficient input from public and 
private research, any policy would fall short of realising a more sustainable and efficient 
energy policy for Europe. Accordingly, the evaluation of actions in this field – and, in 
particular, the relevance and usefulness of initiatives adopted – should take utmost 
account of the current challenges faced by Europe in the global context, and assess 
whether the actions undertaken mirror the need for alternative energy sources, an 
efficient and sustainable ‘energy mix’, and reasonable time-to-market of deployed 
technologies. 
In this respect, EU energy policy aims explicitly at: 

• Reducing energy shortages or insecurity. Key challenges in the energy field are 
meeting the global energy demand, predicted to increase from 50% to 70% by 2030 
over the next years; and the finite nature of conventional oil and natural gas 
reserves. Oil price increases and volatility dampen macroeconomic growth by 
raising inflation and unemployment and depressing the value of financial and other 
assets, producing losses which have been estimated to be in the order of 0.5% of 
GDP for each 10% oil price increase – and the oil price has risen 50% in the last 
year alone.16  

• Ensuring a smooth transition towards new patterns of energy consumption, 
production and transmission. It is expected that power consumption in the EU will 
increase by some 33% by 2030, due to increasing living standards in the EU.17 To 
meet the demand of developed and developing countries, the world’s energy supply 
will probably have to at least double over the next 50 years. In this sense, energy 
research also overlaps with transport research (see below, section 3), as it aims at 
fulfilling the EU strategic target to replace 20% of its road transport fuels by 
alternative fuels (biofuels, natural gas and hydrogen) by 2020.  

• Tackling climate change. Over 90% of EU CO2 emissions causing climate change 
are attributable to energy. The need for research to abate emissions has been 
recently underlined by the Commission in the 2007 “SET-Plan”, which sets the goal 
of reducing greenhouse gas emissions by 20% and securing a 20% share of 

                                                 
16 See Shimon Awerbuch and Raphael Sauter (2005), Exploiting the Oil-GDP Effect to Support 
Renewables Deployment, SPRU Electronic Working Paper Series 129, University of Sussex, SPRU - 
Science and Technology Policy Research. 
17 As mentioned above, global energy demand is predicted to increase by 50% to 70% by 2030. The lower 
figure for Europe is due to the fact that energy demand in other regions – especially in China and India, 
but also in less developed countries – is projected to increase even more. See, i.a., the Outlook for Global 
Energy Demand of the Japanese Agency for Natural Resources and Energy, at 
http://www.enecho.meti.go.jp/english/energy/world/outlook.html (last visit: 27 January 2008).  
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renewable energy sources in the EU energy mix, together with a plan to reduce EU 
global primary energy use by 20% before 2020.18  

• Improving security, reducing dependency. Energy research is one of the pillars of 
the EU policy commitments to improving energy security and reducing dependency 
on imported energy supplies, to the enhanced competitiveness of European industry 
(Lisbon agenda), the global need to reduce CO2 emissions (Kyoto), as set out in the 
Göteborg agenda and sustainable development objectives, to increase energy 
efficiency and the share of renewable energies in the final energy consumption of 
the EU-25 (COM(2004)366). As regards dependency, Europe was found to depend 
to a great extent on imports: absent action, including the funding of key research 
initiatives, dependency on energy imports is expected to increase from 50% to 70% 
by 2030. Research on sustainable energy – with a budget of €124 million for 2006 – 
supports the development of the range of technologies necessary to provide Europe 
with clean, reliable and affordable technology. Some 43 projects were launched in 
the last year of FP6 in the areas of Conversion, Transport and Renewable Energy 
Sources. This priority also supports the development of the European Area of 
Energy Research necessary for a true Europe of energy.19 

• Improving the ‘energy mix’. Diversification of energy sources and technologies is 
essential: no single energy option is capable of meeting all the challenges Europe 
faces. One-third of the EU electricity is currently generated by nuclear power, the 
only base load carbon-free energy source available in the EU. Such technology is 
considered to be crucial for Europe, although still lacking sufficient guarantees in 

                                                 
18 Primary energy includes oil, coal, gas, nuclear and hydro-electricity. Sometimes combustibles are also 
included. 
19 It is worth noting that projects in that area are also funded outside the Framework Programme under the 
research programme of the Research Fund for Coal and Steel (RFCS). The RFCS was set up in February 
2003 and supports research and pilot projects, supplementing the Framework Programme. It builds on the 
success of the research programmes of the European Coal and Steel Community (ECSC) and on the 
assets left (€1,600 million) at the expiry of the ECSC Treaty in 2002. The budget of the Fund is generated 
by the yearly interests produced by these assets, which typically amount to about €60 million/year, of 
which 27.2% and 72.8% are respectively allocated to coal and steel. This is approximately equivalent to a 
€300 million five-year activity of the Framework Programme. Examples of on-going projects include:  
• ULCOS, aimed at finding innovative and breakthrough solutions for reducing the steel industry's 

CO2 emissions in a post-Kyoto era, with the ultimate objective of building a pilot plant for producing 
steel at much reduced CO2 emission levels. The project involves 47 partners across Europe. It has 
been broken down into two major components, with funding of about €9.6 million from the RFCS 
and €20 million from the 6th Research Framework Programme contributing to an overall project 
budget of around €50 million.  

• COMTES 700, a project for Clean Coal Technologies which aims to improve by 50% the overall 
efficiency of coal-fired power plants over and above levels currently possible, thus achieving 
significant progress in sustainable coal usage. The research consortium is composed of a group of 
major European power producers and other players in the field of power generation. The total budget 
amounts to €15.2 million, 57% from power producers, 3% from equipment suppliers and 40% (€6 
million) from the RFCS.  

For a complete list of projects financed between 2004 and 2007, see http://europa.eu/rapid/ 
pressReleasesAction.do?reference=IP/07/1041&type=HTML&aged=0&language=EN&guiLanguage=fr. 



28 | CEPS EVALUATION REPORT FOR THE EP BUDGET COMMITTEE  

 

terms of security and waste management. In this respect, fusion research is expected 
to provide an environmentally friendly and sustainable energy option in the long 
run. EU research activities currently focus on the ITER project (see below, Section 
2.2.1). 

• Contributing to growth and employment. Research on energy technologies should 
help to de-couple future economic growth from rising energy demand, as well as 
from the issues of security of supply, environmental impact (especially greenhouse 
gas emissions), waste management and radio-protection. The EU power generation 
industry and its equipment manufacturers currently account for about 50% of global 
world sales estimated to be worth €100 billion per year. Energy research helps to 
reduce energy costs and generates technical innovations: both effects have the 
potential to boost Europe’s industrial competitiveness. Currently, Europe holds a 
leading position in the production of some renewable energies – for example, 
Europe accounts for almost three-quarters of all international wind turbine exports; 
and has also a great potential in the production of equipment for nuclear, clean coal 
and gas power plants, as well as in the renewable energy sector, in particular for 
what concerns matching the demand of developing countries that need to build new 
energy infrastructures to sustain their growth. In addition, the EU leadership in the 
field of nuclear fusion strengthens European competitiveness in related technologies 
(e.g. superconducting magnets). Further significant benefits to industry are expected 
since ITER will be located in Europe (e.g. employment and production of relevant 
component parts). 

In order to realise this potential, it is necessary to achieve two overarching goals:  

• in the short term, Europe needs to lower the cost of clean energy, putting industry at 
the forefront of the rapidly growing low-carbon technology sector;  

• in the longer term, new generations of technologies have to be developed through 
breakthroughs in research, with the greater ambition of reducing European 
greenhouse gas emissions by 60-80% by 2050. 

2.1.1 A declining share of R&D 

As reported in the 2007 SET plan, current trends and their projections into the future 
show that the European energy policy objectives are far from being realised.20 This is 
reportedly dependent on the availability of resources, the absence of carbon constraints 
and the commercial imperatives of market forces, which ultimately left the EU 
dependent on fossil fuels, at the same time limiting the interest for innovation and 
investment in new technologies. Against this background, in the EU both public and 
private research declined substantially since peaking in the 1980s in response to energy 
price shocks. This applies most notably to Framework Programmes for research (FPs) at 
EU level. Table 2 below shows the financial allocation for Energy and Euratom in the 

                                                 
20 Communication from the Commission to the Council, the European Parliament, the European 
Economic and Social Committee and the Committee of the Regions, A European Strategic Energy 
Technology Plan (SET-PLAN), COM(2007) 723 final, Section 1. 
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various FPs. While the absolute value for R&D expenditure has significantly increased 
from 1983, with a remarkable increase in FP7, the percentage of funding for Energy and 
Euratom has decreased from 66% in 1983 to 10.5% under FP7. 

 
Table 2. Comparison of energy funding in FPs 

Framework  
Programme 

Total R&D  
(billion euros) 

Energy and Euratom  
(as % of total) 

FP1: 1983-1986 3.8 66 
FP2: 1987-1990 5.4 50 
FP3: 1991-1994 6.6 23 
FP4: 1995-1998 3.2 22 
FP5: 1999-2002 14.9 18 
FP6: 2003-2006 17.5 11.6 
FP7: 2007-2013 73.2 10.5 

 
Compared with this declining share of R&D, the need for research has become even 
stronger in the past years. This is mostly due to the peculiarities of the energy ‘value 
chain’, characterised by long lead times (often decades) and an often very substantial 
scale of investment needed. In addition, as recently reported, problems occur since: (i) 
new technologies are generally more expensive than those they replace while not 
(immediately) providing a better energy service; (ii) the immediate benefits tend to 
accrue to society rather than the buyers; (iii) some technologies face social acceptance 
issues and often require additional up-front integration costs to fit into the existing 
energy system; and (iv) legal and administrative barriers complete this innovation-
averse framework.  
All these challenges suggest that member states alone would face several difficulties in 
keeping the pace of competition in global markets, whereas in other geographic areas, 
including the US and the ‘Asian tigers’, investment in research is significantly 
increasing. As an illustration of the scale of the problem, in 2006 the ‘Stern Report’21

 

estimated that the “cost of action” could reach approximately 1% of global GDP per 
year; whereas inaction could result in losing 5-20% of global GDP annually.22 

                                                 
21 The Stern Review on the Economics of Climate Change was released on 30 October 2006 by economist 
Nicholas Stern for the British government. The report discusses the effect of climate change and global 
warming on the world economy. Its main conclusions are that 1% of GDP per annum should be invested 
in order to avoid the worst effects of climate change; failure to do so could risk global GDP being up to 
20% lower than it otherwise might be. Stern’s report provides prescriptions including environmental taxes 
to minimise the economic and social disruptions (available at http://www.hm-treasury.gov.uk/). 
22 Communication from the Commission to the Council, the European Parliament, the European 
Economic and Social Committee and the Committee of the Regions, A European Strategy Energy 
Technology Plan (SET-Plan) “Towards a low carbon future”. 
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2.1.2 Organisational issues 

The funding and implementation of energy research is under the joint responsibility of 
DG Research (RTD) and DG Transport and Energy (TREN) of the European 
Commission. DG TREN is involved in fundamental and applied research but also in 
policy-oriented preparatory studies, and is responsible for coordinating nuclear policy, 
nuclear safeguards and radiation protection inspections. Both the Intelligent Energy 
Europe, an Executive Agency in charge of implementing the financial aid programmes 
in the energy sector, and Euratom, which monitors imports of nuclear material, report to 
DG TREN.  
On the other hand, DG RTD23 and DG TREN play a different role as regards the 
funding of short-, medium- and long-term research. On the one hand, DG RTD is in 
charge of medium- to long-term (‘fundamental’) research; while DG TREN is more 
oriented towards short- and medium-term (‘applied’) research:  
• In the short to medium term, the main goal of DG TREN is to pave the way for the 

introduction of innovative, efficient and cost-effective technologies in the market as 
quickly as possible, through demonstration and other research actions, thus 
supporting the future development and implementation of the EU Directives on 
electricity from renewable energy sources and on the energy performance of 
buildings, as well as the proposed Directives on cogeneration (CHP) and the 
establishment of regulatory and fiscal measures for the promotion of liquid 
biofuels.24 The new technology research addresses three main research areas, i.e. 
Clean energy, including cost-effective supply of renewable energies; and large-scale 
integration of renewable energy sources into energy supplies; energy savings and 
energy efficiency, including eco-buildings and polygeneration; and alternative motor 
fuels. The main risks faced in these projects are market and financial risks, more 
than technological risks.  

• In medium- to long-term research, the main objective of DG RTD is to develop new 
and renewable energy sources, and new carriers such as hydrogen which are both 
affordable and clean and which can be well integrated into a future sustainable 
energy supply both for stationary and transport applications. Research activities in 
this field not only address the technological aspects, but also incorporate in a 
multidisciplinary approach the socio-economic research necessary to overcome the 
non-technical obstacles for the penetration into markets of the technologies 
concerned. The five main research areas included in medium-long term research are: 
(i) Fuel cells, including their applications; (ii) New technologies for energy carriers/ 
transport and storage, in particular hydrogen; (iii) New and advanced concepts in 

                                                 
23 Directorates K and J for Euratom. 
24 In order to receive funding, a research proposal should either deliver results in terms of, e.g., 
accelerating the market penetration of innovative energy technologies; entail integrated demonstration 
actions, including pre-normative research, energy technology integration, dissemination and technology 
transfer activities; lead to cost savings; or provide input for the future development of energy policy and 
legislation, including the improvement of existing regulatory measures, whilst serving EU research and 
related policies. 
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renewable energy technologies; (iv) Capture and sequestration of CO2, associated 
with cleaner fossil fuel plants; and (v) Socio-economic tools and concepts for 
energy strategy. 

We elaborate on the dual governance of research in the energy field, highlighting some 
of the consequences that emerged as a result of often conflicting sets of goals/priorities 
in section 2.3.1 (Conclusions).  

2.1.3 Funding choices in FP6 

Funding for energy under the FP6 took place under different thematic priorities, with 
only one direct programme for Sustainable energy systems, for a total funding of €890 
million. Overall, 203 projects were selected for funding. 
In the non-nuclear energy field (i.e., the “Sustainable Energy Programme”), DG 
TREN25 managed 50% of the FP6 budget (approximately €446 million) and was mostly 
in charge of projects with a focus on renewable energies, energy efficiency and 
alternative fuels including hydrogen and biofuels. Activities included new initiatives 
such as CONCERTO (to support integrated strategies for urban energy concepts 
including renewables and energy efficiency); and CIVITAS (for clean urban transport 
strategies), which cross-cuts with the transport area. Against this background, DG RTD 
managed 115 projects in fields such as Fuel cells and their applications, New 
technologies for energy carriers – Hydrogen, New technologies for energy carriers – 
Electricity, New and advanced concepts in renewable energy technologies – Biomass, 
New and advanced concepts in renewable energy technologies – photovoltaic, capture 
and sequestration of CO2, etc.26 

2.1.3.1 Euratom FP6 

In 2006, €55 million of FP6 funding were committed to actions in the areas of 
radioactive waste management, radiation protection and other activities in the field of 
nuclear science and technology, training and infrastructures. The Euratom FP6 
comprised two distinct sets of initiatives: (i) ‘direct’ actions – carried out by the Joint 
Research Centre (JRC); and (ii) ‘indirect’ actions, which were the major mechanism for 
Community research, technological development and training (RTDT). Of the €1,230 
million allocated to the nuclear energy actions in the Euratom framework in the period 
2002-2006, €890 million were allocated to indirect actions (DG RTD), €290 million to 
direct actions (JRC) and €50 million to “Other activities” (in the field of nuclear 
technologies and safety).27  

                                                 
25 The full list of these projects can be found on ftp://ftp.cordis.europa.eu/pub/sustdev/docs/energy/fp6-
tren-projects.xls 
26 The full list of these projects can be found on ftp://ftp.cordis.europa.eu/pub/sustdev/docs/energy/fp6-
rtd-projects.xls 
27 In particular, indirect actions dealt with areas such as controlled thermonuclear fusion, management of 
radioactive waste, radiation protection, other activities in the field of nuclear technologies and safety and 
nuclear activities of the Joint Research Centre. As regards direct actions, carried out by the JRC, the 
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2.1.4 Funding of energy under FP7 (2007 – 2013) 

The total budget for Energy in FP7 (excluding Euratom) is €2.3 billion; DG TREN 
manages around 50% of the FP7 Energy budget and participates also in the financing of 
the horizontal research activities (CORDIS, COST, Eureka, ERA-NET) and the Risk 
Sharing Financial Facility (RSFF). Efforts in FP7 are expected to focus mostly on the 
following activities: 
• Hydrogen and fuel cells (DG RTD & TREN) 
• Renewable electricity generation (DG RTD & TREN) 
• Renewable fuel production (DG RTD & TREN) 
• Use of renewables for heating and cooling (DG TREN) 
• CO2 capture and storage technologies for near zero emission power generation (DG 

RTD) 
• Clean coal technologies (DG TREN) 
• Smart energy networks (DG RTD & TREN) 
• Energy efficiency and savings (DG TREN) 
• Knowledge for energy policy making (DG RTD & TREN) 

2.1.4.1 Euratom FP7 (2007 – 2011) 

As regards the Euratom part of FP7, €2,751 million have been allocated. Of these, as 
shown in Figure 5 below, €1,947 million (71%) are allocated to fusion energy research, 
€ 287 million (10%) to nuclear fission and radiation protection, and €517 million (19%) 
to nuclear activities of the JRC.28  

                                                                                                                                               
available credits are subdivided into staff expenses, means of execution (maintenance of buildings and 
equipment, electricity, insurance, consumables etc.) and specific credits (direct scientific procurements). 
Credits come from the institutional budget; in 2006, the total amount committed was €310.6 million plus 
€4.6 million in contributions from countries in the European Economic Area. In addition, a total of €19 
million was made available to finance an action programme to shut down and decommission nuclear 
installations, and to manage the waste activities related to the Euratom Treaty. Supplementary credits of 
€14.3 million came from contributions from other countries associated to the Framework Programme. 
28 See http://cordis.europa.eu/fp7/euratom/home_en.html. 
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Figure 5. Allocation of funds to energy research in FP7-Euratom 

 
 
In order to understand better the above figure, it is useful to compare it to the 
breakdown of the last Euratom Framework Programmes. Table 3 below shows the 
funding of research in the last Programmes, exhibiting:  
• a general increase in the funding of all activities;  

• a remarkable increase in the funding of research on fusion, which more than tripled 
between FP6 and FP7; 

• a less than proportionate increase in research on fission (with a lower increase than 
the one occurred between FP5 and FP6); and 

• a less than proportionate increase in JRC funding, which includes investment in 
security issues.  

 
Table 3. Breakdown of Euratom Framework Programmes with estimates for FP7 

(€ million) 

 
Source: Cordis and European Commission. 
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2.2 Nuclear fusion  

In this section, we analyse in more detail the funding of nuclear fusion over the 2006-
2008 timeframe. Funding for controlled nuclear fusion in 2006 was provided in Chapter 
08 11 for research and training actions pursuant to the Euratom treaty under the Heading 
Research. Figure 6 below shows that nuclear fusion was a clear priority in 2006, as it 
accounted for as high as 78% of the overall funding in Chapter 08 11 (Research and 
training pursuant to the Euratom treaty). 

Figure 6. 

 
Under the General budgets for 2007 and 2008, the funding structure for Euratom 
research is included under Title 8.29 As shown in Figure 7 below, the funding of nuclear 
fusion research remains a clear priority also in 2007 and 2008. 
 

Figure 7. Funding of nuclear energy research in 2007 and 2008 

  
 
                                                 
29 Chapters 08 19 (Euratom – Fusion energy) and 08 20 (Euratom – Nuclear fission and radiation) in 2007 
and Chapters 08 20 (Euratom – Fusion energy) and 08 21 (Euratom – Nuclear fission and radiation) in 
2008. 
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For the sake of clarity, it is worth observing that in 2007, Title 08 includes two headings 
related to research in the field of energy:  
• Chapter 08 05 (Cooperation – Energy) was allocated approximately €121 million, 

whereas  
• Chapter 08 19 (Euratom – Fusion energy) was allocated nearly twice as much, i.e. 

almost €214 million.  
In 2008, both areas saw an increase in allocated funding:  

• Chapter 08 05 (Cooperation–Energy) is allocated almost €130 million and  
• Chapter 08 20 (Euratom–Fusion energy) €280 million.  
From these figures we can clearly see that funding of nuclear fusion is treated more 
favourably if compared to other types of energy research. It is also important to keep in 
mind that funding of energy research was increasing at a rather different pace in the two 
areas (Cooperation-Energy chapter was added some €9 million while Euratom-Fusion 
benefited from €66 million increase). Therefore, two tendencies in funding can be 
observed: (i) increase in funding for nuclear fusion R&D is done at much greater pace 
compared to other areas of energy research and (ii) the share of other headings in 
nuclear fusion research has dropped from 22% (€52.3 million) to 14% (€46.4 million). 
Therefore, we conclude that funding for nuclear fusion is gaining priority over other 
areas of energy research. 
The allocation of funding to nuclear fusion is substantial in Europe, and this is 
particularly true as regards the funding of the ITER project (see case study below). As a 
matter of fact, fusion has several features that make it a desirable source of energy for 
the future. These include the fact that fusion promises an essentially unlimited, widely 
available and (possibly) cheap source of energy, with low or no production of CO2 or 
atmospheric pollutants, relatively short-lived waste and intrinsic safety.  
The technology demonstrably works, as shown by the early experience of the Joint 
European Torus (JET), which produced 16 MW of fusion power. This peak was reached 
in 1997 using deuterium-tritium fuel which showed the ratio of energy input and output 
of approximately 0.7. It is expected that ITER should produce 500MV fusion power and 
should have the ratio of energy input/output around 10)30 However, the prospects for its 
development in the longer term are still uncertain, and confined to the very long-term. 
Significant challenges ahead reportedly include: (i) making ‘magnetic confinement’ 
fusion work reliably on the scale of a power plant, including sustaining a large volume 
of hot plasma of deuterium and tritium under quasi-stable conditions for long periods at 
sufficient pressures; (ii) driving continuous electric current of many mega-Amps 
through the plasma; (iii) qualifying materials with which to construct walls that will be 
capable of surviving bombardment of a few MW/m2 by 14 MeV neutrons for a few 

                                                 
30 For more information, see http://www.efda.org/fusion_energy/fusion_research_today.htm. Also, it 
should be noted that DEMO (a prototype of future commercial reactor) should have a ratio of 
approximately 20 – 25. 
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years, and tolerating large heat loads; and (iv) ensuring the high reliability of many 
complex components. 
Research in this field is needed to address these issues, and the integrated 
European/Euratom fusion development programme is currently addressing these 
challenges. However, the technology is still in its infancy, and seems thus hardly likely 
to solve Europe’s short- and medium-term needs. For example, only 9% of respondents 
to the public consultation report on the SET plan thought that nuclear fusion could 
contribute to EU energy policy goals by 2020, and only 34% think that this may occur 
by 2050. Interestingly, there are nine other technologies that are expected to contribute 
to the fulfilment of energy policy goals by 2050 – including storage of energy, 
photovoltaic, poly-generation, concentrated solar power, etc. Most of these technologies 
ranked also high in the list of technologies for which there is reportedly insufficient 
current effort (including research). 65% of respondents declared that current efforts on 
storage of energy are insufficient, and 63% had this opinion for 2nd generation biofuels, 
62% for photovoltaic, 61% for hybrid vehicles and 1st generation biofuels, etc.  
The results of the consultation carried out on the SET plan, especially for the 
‘technology push’ and ‘insufficient current effort’ parameters, reveal that the current 
demand for more research in the nuclear fusion field is not as significant as the intensity 
of research efforts would suggest. It should be noted that nuclear fusion must benefit 
from technology-push (public funding for research), as private initiative in this field is 
not likely to develop any viable solutions in the future. However, as illustrated in the 
paragraph above, there is ample of technological solutions which could contribute to 
achievement of short and mid-term energy goals in the EU, but which allegedly suffer 
from insufficient current effort. 
We should note that similar conclusions were already reached by the Greens-EFA report 
on energy funding under FP7.31 According to this report, the heavy investment observed 
is hardly justifiable as the feasibility of the technology is not sufficiently 
demonstrated.32 In addition, prospective use of fusion technologies is seen as 
disproportionate compared to its funding. 
Similar evidence is shown by studies such as Matthes (2000), which estimates the 
technological and economic viability of technologies included in FP7. As shown in 
Figure 8 below, fusion is not expected to become technically viable before 2050, and 
economic viability would necessarily be an even longer-term goal.  

                                                 
31 Stimulating a Democratic Debate about the EU’s Research Priorities: A Criteria-Based Approach to 
the 7th EU Research Framework Programme for Energy and Nuclear, Greens/European Free Alliance, 
European Parliament, November 2005. 
32 Ibid., section on nuclear fusion energy research. 
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Figure 8. Viability of carbon abatement technologies in FP7 

 
Source: Matthes (2000). 

 
Therefore, heavy funding of one particular technology runs the risk of failing to achieve 
ambitious energy goals, such as reduction of energy shortages, energy security, proper 
energy mix or combating of climate change (for complete inventory of energy goals, 
please refer to section 2.1). This leads to the conclusion that in the light of clearly 
articulated policy objectives, a huge (if not disproportionate) share of funding allocated 
to nuclear fusion research is hardly justified. 

2.2.1 Case study: ITER 

The Joint Undertaking for ITER (International Thermonuclear Experimental Reactor) 
and the Development of Fusion Energy – headquartered in Barcelona (Spain) – was set 
up for a period of 35 years starting on 19 April 2007. The objectives of the Joint 
Undertaking are:  
• to provide Euratom’s contribution to the ITER International Fusion Energy 

Organisation and to other activities in collaboration with Japan for the rapid 
realisation of fusion energy;  

• to prepare and co-ordinate a programme of activities in preparation for the 
construction of a demonstration fusion reactor (DEMO) and related facilities, 
including the International Fusion Materials Irradiation Facility (IFMIF), 

• to oversee the preparation of the site where the ITER reactor will be built,  
• to provide the ITER organisation with material, financial and human resources,  
• to co-ordinate R&D activities in the field of nuclear fusion and  
• to act as an interface with the ITER Organisation. 
Officials from the seven-partner ITER consortium predict that the project will create 
approximately 10,000 jobs (mostly in Europe). The total financial resources required for 
the Joint Undertaking are estimated to amount to at least €9,653 million, with the EU 
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bearing by far the higher costs for ITER vis-à-vis other partners. More precisely, of the 
seven countries contributing to ITER, six (Japan, the US, Russia, South Korea, China 
and India) are each providing 9.1% of the total construction cost, whereas the EU is the 
largest contributor (45.4%), as it is building the reactor in France, and agreed to pay for 
the infrastructure costs. 
Figure 9 below shows the share of overall funding allocated to ITER in the fusion 
energy heading in 2007 and 2008. As shown in the figure, the funding of ITER is set to 
hold by far the largest share of overall funding in 2008, with a significant increase in 
budget allocation between 2007 and 2008, compared to a decrease for other headings 
under the Euratom-fusion chapter.  

 
Figure 9. Funding of ITER under the fusion energy heading, 2007 and 2008 

  
The funding of the European part is managed through the joint undertaking “Fusion for 
energy” which manages all the calls. The calls for the construction of the experimental 
reactor kicked off this year. Eleven calls were announced (8 are already closed).33 
According to the general budget of 2008, all funds allocated to ITER would be spent 
(payments line is set at €166 million). Curiously though, the calls themselves do not 
state the exact value of the tenders. Also, no public data are available on how exactly 
the budget appropriation will be spent in 2008. Lack of information on funding of such 
a high-level project leads to the conclusion that funds management is not done in the 
most transparent way possible. 

2.2.1.1 Key management challenges in ITER 

One of the key features that must be observed in assessing the relevance and efficiency 
of the ITER project is the problems that may emerge over time, thus increasing the 
budget appropriations needed to complete the project. In this respect, as recently 
acknowledged by the US Government Accountability Office (GAO), “the ITER 
Organization faces several management challenges that may limit its ability to build 
ITER on time and on budget”.34 Key management challenges include:  

                                                 
33 Please see http://fusionforenergy.europa.eu/ITER_Calls.htm. 
34 http://www.gao.gov/new.items/d0830.pdf (last visited on 28 November 2007). 
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1) Developing quality assurance standards to test the reliability and integrity of the 
components built in different countries. The ITER Organisation has not yet 
developed quality assurance standards for manufactured parts and components. 
Quality assurance standards establish the tests each manufacturing company must 
pass before the ITER Organisation can certify that a part or an entire component 
meets performance requirements, such as being able to withstand tremendous 
pressure and heat inside the reactor. Countries participating in ITER cannot begin 
manufacturing components until these quality assurance standards are in place. 

2) Assembling, with a high level of precision, components and parts built in different 
countries. ITER faces the challenge of assembling more than 10,000 parts and 
components manufactured by different countries. For example, as noted by the GAO 
in the US, the ITER Organisation is responsible for installing the tiles that line the 
inside of the reactor, but the tiles are being manufactured by all seven parties. These 
tiles must be manufactured and installed with great precision – a millimetre 
difference between the tiles could significantly affect scientific results. Against this 
background, countries participating in ITER construction follow two different 
building codes, and reportedly the ITER Organisation has not yet selected which 
code countries must follow. Thus, there is a risk that countries unfamiliar with the 
required building code could take longer to manufacture a part under those standards 
or manufacture a part that will not fit properly with other manufactured parts for the 
same component. 

3) Finding a new vendor if a country fails to build a component on time or does not 
meet quality assurance standards. The ITER Organisation assumes the 
responsibility of finding a suitable vendor in another country if a country fails to 
build a component on time or does not meet quality assurance standards. This means 
negotiating the terms of manufacturing an item under an expedited schedule, and the 
country that failed to build the part on time would have to provide the ITER 
Organisation with the funds needed to manufacture the item. However, another 
vendor may not be able to produce the part in due time, and there is no clear 
guidance on how to properly compensate a vendor in another country for all 
manufacturing costs, such as start-up costs, materials and labour. Negotiations on 
these issues may further delay the implementation of the project. 

4) Developing a contingency fund that adequately addresses cost overruns and 
schedule delays. The ITER Organisation’s contingency fund is about 10% of the 
total cost, but this figure was not determined through a risk-based assessment. 
Rather, it was created after India joined in 2005, when the project cost was already 
fixed, and using the additional funds from India. According to DOE (Department of 
Energy) officials in the US, a 10% contingency may not be adequate for a project of 
this cost and complexity, and quoted other projects of similar size but lower 
complexity and riskiness, which have a contingency fund of about 20% of total 
costs. 

5) Developing procedures that describe which countries will be responsible for paying 
for cost overruns. The ITER Organisation does not have procedures to identify who 
is responsible for paying for potential cost overruns that exceed available 
contingency funds and how the costs should be shared. Construction could be 
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further delayed if there is no consensus before construction begins on how to share 
the costs for cost overruns.  

2.2.1.2 ITER: Other challenges and risks 

The decision taken in 2005 to locate ITER in Cadarache (France) secured Europe’s 
prominent role in this large project, but at the same time constituted a huge 
responsibility and risk. As a matter of fact, Europe will bear a major share of the costs. 
The construction costs of ITER are estimated at €4.7 billion over 10 years, a large part 
of which will be awarded in the form of contracts to European firms. Another €5 billion 
are foreseen during the 20-year exploitation period.  
From the technological point of view, there are three types of nuclear fusion methods, 
namely magnetic confinement, inertial confinement and all other types (like 
pyroelectric, magma, polywell, dense plasma focus, etc.). ITER is based on magnetic 
confinement and is a tokamak-type reactor,35 having its foundations largely in Soviet 
laboratories.36 Next to ITER, there is one another planned tokamak-type reactor in 
Japan.37 It should be noted that there is a lively scientific debate over which nuclear 
fusion method is the most efficient, safest and the easiest to replicate.38 As already 
mentioned, the EU concentrates most of its funding resources for ITER development, 
but other countries like the US have a more diversified approach, developing other 
types of reactors at the same time.39 However, they are largely tokamak-style. Also, the 
US is developing other technological solutions as for example Polywell.40 
The contributions of the partners will be mostly in-kind, i.e. components for the ITER 
machine to be built. Of the seven countries contributing to ITER, six (Japan, the US, 
Russia, South Korea, China and India) are each providing 9.1% of total construction 
costs, whereas the EU is the largest contributor (45.4%). Interestingly, funding of ITER 
in the US was troubled from the very beginning. Already while considering the 2006 
budget, an appropriations subcommittee concluded that US support for ITER at the 
expense of other fusion research was “unwise”, “unacceptable” and “short-sighted”.41 
Instead there was a preference to support domestic research programmes, even if this 
would mean dropping out of ITER.42 In 2008, instead of the requested $160 million, the 
US administration allocated just $10 million.43 ITER administrators believe that the loss 

                                                 
35 For more information, see http://www.ipp.mpg.de/~fsj/PAPERS_1/Rev_Boozer.pdf. 
36 For technology foundations, see http://en.wikipedia.org/wiki/Tokamak. 
37 For a list of almost all extant (or previously existing) Tokamak reactors around the globe, see 
http://www.toodlepip.com/tokamak/conventional-large-tokamaks.htm. 
38 See http://lightbucket.wordpress.com/2008/04/08/the-roadmap-to-magnetic-confinement-fusion/. 
39 These types are listed on http://www.ofes.fusion.doe.gov/majorfacilities.shtml. 
40 However, with funding of $2 million, it cannot be called a substantial investment in alternative 
technology. 
41 See http://technology.newscientist.com/article/dn7430. 
42 Ibid. 
43 Information is available at http://www.aip.org/fyi/2008/004.html. 
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of the US contribution will harm the ITER project, but not bring it to a halt. This is an 
example of how things can go wrong in complex and ambitious projects such as ITER, 
and how relevant are the risks associated with the management and implementation of 
the various phases, milestones and deliverables that will lead to its completion.  
It should be noted that Agreement on the establishment of ITER44 provides safeguards 
in case one of the partners drop out. Article 26(1) of the Agreement provides that any 
withdrawal from the project (legally speaking from the Agreement in question) is 
possible 10 years after the Agreement has been in force. Moreover, by virtue of Article 
26(2), such “withdrawal shall not affect the withdrawing Party’s contribution to the 
construction cost of the ITER facilities”. It is important to keep in mind that this 
Agreement is governed by international public law. It is well established international 
practice that enforcement of construction agreements can be very troublesome. The 
perfect example is the case of the Gabčíkovo-Nagymaros project between Hungary and 
Slovakia for the construction of dams on the Danube River, where the parties were 
involved in 6-year long litigation before the International Court of Justice for non-
compliance with their obligations assumed by international treaty.45 In this sense the 
Agreement fails to establish clear-cut jurisdiction of any widely recognised judicial 
bodies and resorts to consultation and mediation procedures that are rather informal in 
their nature and cannot be enforced when needed. Therefore, even where safeguards 
against partner withdrawal exist in principle, their enforcement might prove difficult in 
practice. 

2.3 Evaluation of funding in the field of nuclear fusion 

2.3.1 General comments 

Based on available evidence and consulted officers, it appears that the funding of 
research in the energy field exhibited a number of problems, which may jeopardise the 
effectiveness of project management and implementation, as well as the coherence of 
the overall research agenda and its consistency with the EU policy agenda in the field. 
Problems emerged include the following: 

• Conflicting approaches and values within the Commission. This problem is rooted 
in the fragmentation of competences as regards the management and implementation 
of research between two different DGs of the European Commission – DG RTD and 
DG TREN. Besides common goals – e.g. the reduction of CO2 emissions – the 
approaches seem to diverge significantly as regards the timing of actions funded 
(long vs. short-term research); and the underlying priorities and criteria for 
assessment/evaluation (efficiency and competitiveness for DG TREN, sustainable 
development for DG RTD). In this respect, better coordination between Commission 
DGs would be advisable.  

                                                 
44 OJ 2006.12.16 L358/71. 
45 The International Court of Justice (ICJ), Hungary and Slovakia (1993) (documents on the proceedings 
can be found at http://www.icj-cij.org/docket/index.php?p1=3&p2=3&code=hs&case=92&k=8d). 
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• Conflicting national views. Member states have diverging views on energy policy, 
and this often affects the coherence of energy research funding. Efforts towards the 
development of a common EU energy policy would certainly exert a positive impact 
on the setting of goals and priorities for energy research, by allowing harmonisation 
of the different national visions, even among the old member states, on nuclear 
energy, and putting much emphasis to a real and constant collaboration with new 
member states especially on security issues and the CO2 reduction objective. 
Important steps in this direction were advocated for by the 2006 Green Paper on a 
European Strategy for competitive, sustainable and secure energy, which focused on 
the creation of an internal market for energy and of cooperation mechanisms 
between member states to reduce the risk of shortages and increased dependency on 
external sources.  

• The development of a sufficient skills base. Concern has been expressed as regards 
the attractiveness of selected technologies – e.g. nuclear fusion – for young 
researchers, given its long-term (uncertain) prospects; at the same time, devoting 
resources to fusion may create a short-term shortage of skills on other technologies.  

As regards positive developments, the last years of FP6 have witnessed an increased 
participation of SMEs in research, which must be mentioned as an important 
achievement, also in light of the goals set (15% involvement). It is too early, at this 
stage, to assess whether a similar trend has been maintained in the first calls of FP7. 

2.3.2 Evaluation  

2.3.2.1 Relevance 

The relevance dimension measures the extent to which the objectives of public 
intervention appear appropriate with respect to the funds allocated, the needs perceived 
and the specific problems the intervention was meant to solve. Projects funded in the 
nuclear fusion Chapter are certainly very ambitious and promising, as testified to by our 
description of the largest project contained therein (ITER). Two opposite factors may 
however be highlighted. 
• On the one hand, funding of research on nuclear fusion is relevant for the objectives 

set within the broader EU energy policy, since nuclear energy promises to reduce 
Europe’s dependency on finite resources such as conventional oil and natural gas. It 
further reduces dependency on imported energy supplies and contributes in several 
ways – as already explained in the ITER case study (section 2.2.1 above) – to 
growth and employment. In addition, nuclear energy is usually associated with two 
kinds of problems, nuclear waste and proliferation risk. The technology behind 
ITER has the potential to solve both. Furthermore, ITER would definitely solve the 
problem of increasing costs linked to energy fuels, since for fusion only deuterium 
and tritium are requested: the first is found in the sea, and the second is produced 
artificially from lithium, an element certainly less precious than gas.  

• At the same time, allocating a large share of available resources to the funding of 
nuclear fusion exhibits a high ‘opportunity cost’, as it deprives other relevant energy 
technologies from funding. This is especially the case for research on renewable 
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resources, which may lead Europe to tackle even shorter-term goals such as those 
highlighted in the SET Plan for 2020. Resources allocated to the funding of energy 
research are finite, and – as already mentioned – the share of R&D related to energy 
in EU Framework Programmes has been steadily declining in the past 20 years, 
whereas new technologies become increasingly costly, risky and long-term. 
Excessive funding of specific technologies – i.e. nuclear fusion – can have 
detrimental effects on the progress of research in other areas. This is confirmed by 
some contributions in the academic literature, which show that other technologies – 
e.g. photovoltaic – can to a large extent replace the contribution expected from 
nuclear energy.46 

Another dimension that can be considered under the ‘relevance’ heading is the extent to 
which current funding will preserve Europe’s leadership in research in the nuclear 
fusion field. In this respect, it is worth recalling that in 2000 the EU accounted for 
approximately half of the R&D efforts in magnetic fusion worldwide, with Japan 
accounting for 1/3 and the US for 1/6. In 2003, the EU share of worldwide R&D 
expenditure had fallen to 47%, with the US and Japan increasing their share to 27% and 
26%, respectively. With the current funding of research on nuclear fusion, and 
especially with ITER, Europe now hosts the world’s largest research programme in this 
field, which entails a steady investment of about €550 million/year with approximately 
4,000 staff employed, of whom 2,000 are scientists. From this standpoint, funding of 
ITER and more broadly of nuclear fusion research appears relevant and suitable to 
consolidate Europe’s leadership in this very important field.  
At the same time, however, the following issues should be carefully weighed:  

• Other countries have decided to diversify their research efforts in fusion to a larger 
extent than Europe has done, as testified in primis by the different shares of funding 
accounted for by other partners in ITER. For example, the US Government 
Accountability Office recently observed that “as funding for ITER-related research 
has increased, the share of funding for the most innovative alternative magnetic 
fusion research activities decreased from 19 percent of the fusion research budget in 
fiscal year 2002 to 13 percent in fiscal year 2007”. Accordingly, the GAO 
recommended investment in alternative research paths, especially since “university 
scientists involved in fusion research told [GAO] that this decrease in funding has 
led to a decline in research opportunities for innovative concepts, which could lead 
to a simpler, less costly, or faster path to fusion energy, and reduced opportunities to 
attract students to the fusion sciences and train them to fulfil future workforce 
needs”.47 

• This leads to an alternative set of concerns: in terms of relevance, current funding of 
nuclear fusion research seems to exhibit scant attention for the development of 
human capital in Europe. In other words, more funds should be allocated to 

                                                 
46 See inter alia, Barnham, K.W., M. Mazzer and B. Clive, “Resolving the energy crisis: nuclear or 
photovoltaics?”, Nature Materials 5, 161-164 (2006). 
47 See GAO (2007). 
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stimulating the development of new skills in the field: otherwise, the opportunities 
provided by the location of the ITER reactor in Europe will partly be lost, and more 
skilled non-EU researchers may profit from the new technology (if it will prove 
technologically and economically viable) more than EU researchers. This, in turn, 
would also mean that Europe would not profit from the lead time that its massive 
investment in the ITER infrastructure is supposed to yield. 

• Finally, Europe’s heavy involvement in a large and complex project such as ITER 
also brings about substantial risks. As already mentioned in section 2.2.1.2 above, 
recent developments in ITER – such as the US decision not to pay the agreed share 
of funding for 2008 – significantly jeopardise the relevance of such an ambitious 
and potentially relevant undertaking.  

In summary, looking at the relevance of funds allocated to nuclear fusion vis à vis the 
broader objectives and needs of EU energy policy, the extent of funding appears 
excessive, due to the high opportunity cost of resources allocated, subtracted from 
potentially valuable alternative uses, which may lead Europe to achieve its stated goals 
by 2020. On the other hand, if one looks at the relevance within the narrower nuclear 
fusion Chapter, the current funding appears very relevant, but future actions should look 
at: (i) reducing the risk faced by Europe through the inclusion of adequate enforcement 
of contractual obligations for project consortia; (ii) investing more heavily in human 
capital; and (iii) not losing track of alternative paths to magnetic fusion – i.e. 
implementing a more careful management of the portfolio of funded projects. Without 
these actions, the funds allocated to nuclear fusion may end up being disproportionate to 
the objectives they are supposed to achieve, and to the needs they are expected to 
address.  

2.3.2.2 Effectiveness 

The effectiveness dimension is the extent to which the effects of a given programme are 
likely to contribute to the achievement of the specific objectives of the intervention.  
Here too, the evaluation of the effectiveness of actions undertaken can be carried out 
both with reference to the broader perspective of research in the energy field, and with 
regard to the narrower chapter on nuclear fusion. If one adopts the former perspective, 
as we already mentioned in the previous sections, there are reasons to doubt that the 
current allocation of funds to nuclear fusion research is fully effective in responding to 
current objectives. Europe needs to achieve a sustainable energy mix, and has set targets 
that should be met much earlier than the time in which the results of large projects such 
as ITER will materialise. In this respect, we consider that more funds could have been 
allocated to research on alternative technologies, which promise to help Europe build a 
more sustainable energy policy. Conversely, funding of alternative technologies has 
only slightly increased in the past few years.  
From the ‘narrower’ perspective, there is reason to believe that the current allocation of 
funds is effective, but this judgment is subject to a number of caveats. First, the 
effectiveness of funding projects like ITER is self-evident: nuclear energy is usually 
considered as a very promising technology, but associated with two kinds of problems, 
nuclear waste and proliferation risk. As a matter of fact, completion of ITER would 
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solve both problems, once the technology is operational. Moreover, ITER would also 
reduce costs due to the need to secure costly energy fuels, since fusion only requires use 
of deuterium and tritium.  
At the same time, a number of problems have emerged, which may hinder the 
achievement of the results expected from ITER. These include: (i) uncertainty as 
regards enforcement of financial commitments of the other partners; (ii) the need to 
prioritise investment in the ITER DEMO, in order to find out as early as possible about 
the technological viability of the project; and (iii) the need to invest in human capital in 
order to train future researchers in the field covered by the funded projects.  
Accordingly, in order to maximise effectiveness and ensure that projects like ITER 
achieve their valuable goals, the following actions are recommended: 
• Actions should be undertaken to make sure that development and proper 

enforcement of contractual safeguards are established. This is particularly true for 
those projects that are long, complex and risky in technological and economic terms. 
Unforeseen contingencies in a project like ITER are almost inevitable, and we have 
already recalled the current need for: developing quality assurance standards to test 
the reliability and integrity of the components made in different countries; 
developing common building codes; defining procedures and liabilities in case a 
new vendor has to be found when a country fails to build a component on time or 
does not meet quality assurance standards; developing a contingency fund that 
adequately addresses cost overruns and schedule delays; and developing procedures 
that describe which countries will be responsible for paying for cost overruns. 
Actions to be considered include the development of a set of ad hoc contract clauses 
for complex and lengthy multi-party projects, to be agreed upon explicitly ex ante 
by the parties. 

• As also highlighted by the European Parliament in the recommendation on 
EURATOM for FP6, there is a clear need to improve and promote ancillary 
initiatives, investing not only in infrastructure but in grants for young researchers 
and security issues that have grown, as underlined in the previous sections, at a 
slower pace compared to ITER commitments. The European Parliament clearly 
observed that, of the €1,900 million of total funding on ITER, at least €900 million 
should have been reserved for ancillary initiatives. 

• Furthermore, in order to open the participation to new member states, it seems very 
important to increase the exchange of best practices in nuclear technologies 
between European countries, creating network of excellence and stimulating the 
participation of younger researchers. 

• The commercial viability of reactors would depend on a number of factors: the 
economic and geopolitical situation, the evolution of energy markets and demand, 
environmental concerns, etc. In any event, fusion power will be available only after 
positive results have been obtained from the DEMO. Accordingly, priority should 
be given to this deliverable, contrary to what seems to have occurred to date.   

• An effective monitoring activity is the main key to avoid delays; it is vital that each 
member advances at the same pace, since each component is complementary to the 
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others. Also, political delays might shift the date of completion of the project, as 
already occurred in the past. 

• More generally, the achievement of more effective funding in the nuclear fusion 
field highly depends on the attainment of a more coherent set of goals at EU level. 
Effectiveness, in this respect, also depends on whether long-term ‘basic research’ 
projects can be consistently combined with shorter-term actions (e.g. investment in 
skills, R&D on technological solutions that can help achieving the 2020 goals, etc.).  

In summary, a number of measures would be warranted in the near future to improve 
the effectiveness dimension of the funding of research in the field of nuclear fusion.  

2.3.2.3 Efficiency  

The efficiency dimension is to be interpreted as ‘cost-effectiveness’, i.e. how 
economically have the various inputs been (or are likely to be) converted into outputs 
and results. Accordingly, under this heading we look at whether the expected effects are 
likely to be obtained at reasonable cost, and whether cheaper alternatives were (or 
would still be) available. 
Looking at the funding of research in the nuclear fusion field in 2006-2008 under the 
efficiency dimension, we can identify two main benefits, in particular related to the 
ITER project. The first – shared with other ITER partner countries – is the development 
of a clean technology, which will solve many of the problems related to nuclear fusion 
as it stands today (including proliferation and waste), and will substantially contribute to 
achieving a sustainable energy mix in the long-term. The second benefit would accrue 
only to Europe, and is related to the geographic location of the plant and of the related 
investments in the territory of the EU. This feature of ITER is likely to provide Europe 
with a competitive advantage and a ‘lead time’ for a number of years after the first 
reactor will become operational.48 However, this competitive advantage will materialise 
only if Europe starts investing in the DEMO as early as possible. Otherwise, once ITER 
has proven to be technologically and economically viable, all members will be able to 
invest in infrastructure at the same time. Were this to be the case, there would be little 
justification for Europe’s substantially larger investment in ITER compared to other 
members, which would then be able to ‘free ride’ – at least to a certain extent – on 
Europe’s generous contribution.  
In addition, the main factors that may negatively affect the efficiency of investment in 
ITER can be summarised as follows.  

• Technological uncertainty. It is hard to assess, at this stage, if the technology behind 
ITER will prove viable and available for commercial purposes, and if it will be 
efficient (especially as regards prospective infrastructure cost, maintenance and 
depreciation costs, fluctuations and evolution of the energy market, etc.). 

                                                 
48 It bears recalling, in this respect, that most of ITER expenditure are related to investment in 
infrastructure: this implies that all partners – including new partners such as China and India – will be 
able to access the technology at the end of the project, but at the same time it will take them much longer 
to implement the technology by building a reactor on their home territories. 
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• Contractual incompleteness. Several uncovered risks exist (such as cost overruns 
and schedule delays) in the current contractual agreement on ITER, which may later 
turn into undesired contingencies. The need to assemble more than 10,000 
components to build the reactor suggests that problems of breach of contract (or 
failure to perform) and the need to replace some of the components are very likely 
to materialise. In addition, also at the level of partner countries, some frictions have 
already emerged, especially with the US increasingly reluctant to contribute 
financially to this ambitious endeavour.  

• Skills shortage. Without higher investment in grants and scholarship for young 
researchers, a generational gap may emerge overtime, especially as ITER will only 
produce its results decades from now. This is relevant also in terms of efficiency, as 
it reduces the benefits Europe may reap from implementation of the project, which 
might eventually fall in the hands of non-EU researchers, even if the reactor is 
located in France. This would also limit ITER’s contribution to the EU “partnership 
for growth and jobs”.  

• Opportunity cost. In terms of cost-effectiveness, adopting a broader perspective (i.e., 
considering the efficiency of funding research in the whole energy field) entails an 
assessment of the opportunity cost of allocating most of the funds to nuclear fusion 
and ITER. From this standpoint, in section 2.1 above we discussed the issue of the 
‘energy mix’ and the existing goals set at EU level for the short and medium-term. 
Based on that discussion, it seems safe to assume that resources allocated to ITER to 
ensure Europe’s leading role in this particular nuclear fusion project would exhibit 
two significant opportunity costs: (i) the lack of resources for valuable, promising 
and more tested non-nuclear technologies and (ii) the scant attention for alternative 
paths to sustainable and efficient nuclear technology, recently highlighted by the US 
GAO.49 

In summary, under the efficiency dimension, projects like ITER are certainly ‘value for 
money’, although their opportunity cost may be high. We consider the current budget 
allocation to exhibit significant margins of improvement, which cannot be achieved 
without a careful analysis of the contractual agreements within the ITER organisation, 
as well as of the rules that will be adopted in running tenders for completion of the 
project (including building codes). Other problems, such as the skills shortage, can be 
tackled by paying more attention to human capital when allocating resources. Finally, 
little can be done to address the technological uncertainty attached to ITER, although 
investing in the DEMO as soon as possible may help Europe maximise the benefits and 
reduce long-term costs at once.  

2.3.2.4 Usefulness  

Accounting for the usefulness dimension means assessing whether the expected impacts 
of funded projects correspond to the needs and problems already identified.  

                                                 
49 See supra, note 29 and accompanying text.  
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From this perspective, the current funding of nuclear fusion research is certainly useful, 
also due to the large scale of funding provided by the EU in the ITER project. 
Hypothetically, nuclear fusion could solve many strategic problems faced by Europe in 
the energy field, and identified, inter alia, in the recently published SET Plan. Our 
assessment of the usefulness of budget spending in 2006-2008 is thus certainly positive, 
but with many caveats.  
• First, the added value of hosting the ITER plant in Europe, i.e. a ‘lead time’ in the 

production of clean energy and a boost to the competitiveness of EU industries 
active in the field, could be lost quickly if investment in the DEMO is not 
prioritised. In this respect, ITER is useful only if Europe is able to swiftly convert its 
technological lead into a fully functioning commercial plant.  

• Secondly, some of the needs related to nuclear fusion research are insufficiently 
tackled. In this respect, the usefulness of recent budget spending would be 
significantly increased if future actions take utmost account of the need to secure 
significant investment in human capital, to solve the potential skills shortage related 
to a very long-term investment in technology.   

• Finally, of course, the usefulness of budget spending for research in this field 
depends on whether projects such as ITER eventually produce viable and 
satisfactory outcomes. The risk associated with investment in the rapid construction 
of the DEMO (a true demonstration reactor, capable of producing around 1000MW 
of electrical power, in order to exploit ITER technology for commercial use) is a 
challenge for all the partners. Should results be less encouraging than expected, at 
least part of the investment would remain ‘sunk’ – thus, unrecoverable. 

In summary, we consider the funding of research in the field of nuclear fusion in 2006-
2008 to be useful, but with important risks and limitations, which should be tackled to 
ensure that the projects funded produce the most useful outcome.  

2.4 Concluding remarks 

In this section of our study, we have provided an evaluation of the funding of research 
in the field of nuclear fusion, with particular emphasis on the ITER project, which was 
the subject of a case study (section 2.2.1 above). Table 4 below shows our assessment in 
terms of relevance, effectiveness, efficiency and usefulness. Our summary table assigns 
scores from 0 (minimum) to 4 (maximum). As shown in the table, we consider that a 
number of initiatives could lead to an increase in all dimensions – in particular, in the 
effectiveness and efficiency dimension. These include (from the more general to the 
more specific): 
• Increased attention to other sources of energy, in order to help Europe achieve a 

sustainable energy mix in the next decades; 
• More attention and budget spending for initiatives that are ancillary to core nuclear 

fusion research, in particular as regards investment in human capital and actions 
aimed at addressing the risk of skills shortage in the coming years (e.g. grants to 
researchers in the nuclear fusion field) and the consequent loss of leadership for 
Europe; 
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• Prioritisation of investment in developing the DEMO, in order to avoid that current 
and future investments remain ‘sunk’ before the ITER organisation has actually 
managed to show the technological and commercial viability of the technology to be 
developed; 

• Development of contractual arrangements that reduce the risk of failure to perform 
and reallocation of risks and costs overtime; this is particularly important for the 
ITER project, which will lead to assembling as many as 10,000 components, to be 
built by different firms in different countries, and according to different building 
codes and different procurement rules. 

 
Table 4. Summary of the evaluation of the funding of research in nuclear fusion, 

2006-2008 

Research field Relevance Effectiveness Efficiency Usefulness 

◕ ◑ ◑ ◕ Nuclear fusion 
• Potentially very 

relevant 
• ITER would solve 

perceived problems 
(waste and 
proliferation) 

• High opportunity 
cost 

• Need to prioritise 
DEMO development 

• Projects funded 
address real needs, 
e.g. in terms of 
energy mix 

• Provides Europe 
with potential lead 
time 

• Need to invest in 
human capital to 
avoid skills shortage 

• Uncertainty as 
regards technological 
and commercial 
viability of ITER 

• Need for clearer 
contractual 
safeguards 

• Costs are very high, 
benefits uncertain 

• Europe’s competitive 
advantage would 
materialise only if 
investments in 
DEMO occur early 
enough 

• Contractual 
arrangements 
currently incomplete, 
increased contract 
risk 

• Need to define 
building codes and 
streamline 
procurement rules to 
avoid cost increases 
over time 

• Potentially very 
useful, as funded 
projects meet 
important needs for 
EU energy policy 

• Need to ensure that 
Europe achieves a 
competitive 
advantage and a 
‘lead time’ by 
prioritising 
investments in the 
DEMO 

• Still uncertain 
whether technologies 
will be eventually 
viable, also from a 
commercial 
viewpoint 

Legend: ○ = very low; ◔ = low; ◑ = medium; ◕ = high; ● = very high  
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3. Funding of research in the field of aeronautics/aerospace 

Air transport has seen a tremendous development in Europe over the past years. This 
sector accounts for an estimated 2.6% of GDP in the EU25, with strong growth also 
expected in the years to come.50 At present, the sector employs 3.1 million people in 
Europe and EU R&D programmes are major contributors to this development. Most of 
this contribution takes the form of entrusting consortia or (less often) individual firms 
with the task of developing lighter materials and composites, more environmentally 
friendly engines, better equipment, etc.  
In 2006, most of the EU funding was dedicated to completing the aeronautics part of the 
FP6 thematic priority “Aeronautics and Space”. 173 FP6 projects are being carried out 
with a contribution of €827 million. Under FP7, the funding of R&D in aeronautics and 
space is split under two different headings, i.e. Transport (including aeronautics) and 
Space.51 For the purposes of this study, the Transport heading is the most relevant, as it 
comprises aeronautics and air transport, surface transport and the Galileo project. As 
shown in Table 5 below, the aims and objectives of FP6 in the fields of Aeronautics and 
Space have since been translated into complementary objectives under FP7.  

3.1 Research funding in the field of transport: key features 

In this section, we look first at the organisational issues that have emerged in the 2006-
2008 period and then describe the funding allocated to transport research in previous 
years, with specific emphasis on the Sixth and Seventh framework programmes for 
research. Section 3.2 describes research funding in the more specific areas of 
aeronautics and aerospace, whereas section 3.3 contains a case study on the Galileo 
project. Our evaluation according to the four dimensions of relevance, effectiveness, 
efficiency and usefulness of action undertaken appears in section 3.4.  
 

                                                 
50 See inter alia ACARE, The Economic Impact of Air Transport on the European Economy, September 
2003; and The Economic Catalytic Effects of Air Transport in Europe, Eurocontrol Experimental Centre, 
Bretigny sur Orge, Cedex (2005). More detailed, the latter study concludes that the growth of European 
air transport since 1995 has boosted European Union GDP by 4%. The expected growth to 2025 will 
boost the EU25 GDP by a further 1.8%. 
51 For the funding details please refer to Figure 4. 
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Table 5. Aims and objectives in Aeronautics and Aerospace under FP6 and FP7 
 FP6 FP7 

Aeronautics • Strengthening competitiveness by reducing 
development costs, aircraft direct operating 
costs and improving passenger comfort 

• Reducing impact on the environment with 
regard to emissions and noise 

• Improving aircraft safety and security 

• Increasing operational capacity and safety 
of the air transport system 

• Reduction of emissions, work 
on engines and alternative 
fuels 

• Air traffic management, safety 
aspects of air transport 

• Environmentally efficient 
aviation 

Aerospace • Galileo: development of multi-sector 
systems, equipment and tools 

• GMES: stimulate evolution of satellite-
based information services by development 
of technologies (e.g. sensors, data and 
information models, services for global 
environment, land-use, desertification, 
disaster management) 

• Satellite Telecommunications: to be 
integrated into the wider area of 
telecommunications, notably terrestrial 
systems 

• Further development and 
deployment of Galileo 

• Development of navigation 
and timing services 

• Ensuring efficient use of 
satellite navigation 

 

3.1.1 Organisational and management issues 

As is the case for research in the energy field, DG RTD and DG TREN share 
responsibility for managing transport research. Generally, DG RTD is involved more in 
forward-looking and basic research, while DG TREN concentrates its activities 
advancing particular systems that have the potential to make air transport more efficient 
over a shorter time-frame. Generally, DG RTD leads research in the field of transport in 
terms of both the financing and the number of projects. DG TREN focuses more on a 
limited number of large infrastructure projects.  
The goals of DG RTD in air transport are mainly related to the ‘greening’ of air 
transport, increasing time efficiency, customer satisfaction and safety, cost-efficiency, 
protection of aircraft and passengers and developing the “air transport of the future”. On 
the other hand, in FP6 DG TREN led research in the field of air traffic management 
(ATM) and airports in the fourth theme, with a budget of €100 million. The emphasis of 
the research was on developing new generation ATM through ‘Co-operative ATM’ and 
superior airport efficiency, as well as advanced surface movement guidance and control 
systems through ‘Airports of the Future’. The main priorities of DG TREN in 2007 and 
2008 for aeronautics are implementing the technological component of the single 
European sky policy (SESAR) and developing Galileo. In addition, DG TREN has a 
special responsibility for the Galileo project, as this DG is supposed to coordinate all 
other players involved. 
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3.1.2 Funding of research in FP6 

As was already mentioned in Section 1.1 of this study, funding in the field of transport 
is divided between Title 06 (with primary responsibility of DG TREN) and Title 08 
(with primary responsibility of DG RTD). The exact appropriations are shown in the 
table below. DG RTD manages roughly 2/3 of total funds (in collaborative research), 
whereas DG TREN is responsible for the remaining 1/3. This does not take into account 
recent developments in the Galileo project, which will significantly increase funding 
under Title 06, and which comes under the responsibility of DG TREN. 
 

Table 6. Allocation of funding under Title 08 and Title 06 for Transport 

 2006 2007 2008 

Title 08 (DG RTD) €223,576,000 €339,999,000 €348,922,000 

Title 06 (DG TREN) €46,800,000 €114,000,000 €119,550,000 

TOTAL €270,376,000 €453,999,000 €464,861,000 
 
It is important to note that the Financial framework for 2000-2006 clearly distinguished 
funding for aeronautics and aerospace in the chapters of the General Budget. In 2006, 
only €46.8 million were allocated to this area under Title 06 (Chapter 06 06 - Research 
related to energy and transport),52 which amounts to a rather modest 22% of the total 
funding under Chapter 06 06 (see Figure 10 below). Although higher in absolute terms, 
the proportion of overall funding (only 6%) represented by collaborative research under 
Title 08 in the General budget was even less than under Title 06 (see Figure 11).  

                                                 
52 Other headings in Chapter 06 06 included items on sustainable development, supporting policies, etc. 
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Figure 8. 

 
 
 

Figure 9. 

 
 
As shown in Figure 10 below, although aeronautics and aerospace still receive a quite 
modest share of total funds, there has been a constant increase in the budget allocation 
for collaboration in aeronautics, with a growing focus on competitiveness since 1995, 
and increased attention on air transport consumers needs, especially from FP6 onwards.  
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Figure 10. Funding of collaborative research in the field of aeronautics. FP2-FP6 

 
 
It should be noted that the transition from FP6 to FP7 was also significant in terms of 
fund allocation under Title 06, with funds allocated for research in the field of transport 
exhibiting an increase of approximately 150% (see Table 5 above).53 
Furthermore, FP6 was the first step towards the launch of new instruments for research 
funding, such as Technology platforms54 and Joint Technology Initiatives,55 more 
oriented towards a deep collaboration between member states and SMEs. European 
Technology Platforms (ETPs) were launched under FP6 and are designed to make the 
EU a dynamic knowledge-based economy.56 ETPs are now considered to be one of the 
key components in the re-launched Lisbon strategy. The recent Report prepared by Mr 
Aho, former Prime Minister of Finland and a group of personalities entitled: “Creating 
an Innovative Europe” based on a mandate from the European Council, stresses the key 

                                                 
53 However, please note that FP6 was finalised in 2006, therefore fewer funds were spent. 
54 For more information on Technology Platforms, please consult the leaflet published by the Commission 
ftp://ftp.cordis.europa.eu/pub/technology-platforms/docs/tp_leaflet_en.pdf (last visited on 28 November 
2007). 
55 For more information, please consult http://cordis.europa.eu/fp7/jtis/home_en.html (last visited on 28 
November 2007). 
56 See, i.a. DG Research, Third status report on European Technology Platforms, available online at 
http://www.avcr.cz/data/vav/vav-eu/etp3rd-report_1331.pdf.  
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role played by ETPs in the creation and exploitation of innovation-friendly markets 
through the setting of research strategies at European level.57 
Turning to aeronautics, the coordination of research in this sector is carried out by 
ACARE (Advisory Council for Aeronautics Research in Europe), which is itself an 
ETP. This entity has played a pioneering role in coordinating research in the field of 
aeronautics since its launch in 2001. It comprises 40 members, representing member 
states, the Commission and various industry stakeholders. ACARE’s main focus is to 
establish and carry forward a Strategic Research Agenda (SRA) which influences 
national and EU research programmes and sets long term aims and objectives. 

3.1.3 Funding for Transport under FP7 (2007 – 2013) 

As already mentioned in the introduction to this study, the funding structure of 
collaborative research was significantly changed with the launch of FP7. The total 
budget under Title 08 for Transport (including Aeronautics) under this FP amounts to 
€4.1 billion (support for research, technological development and demonstration 
projects). Under Title 08, aeronautics and air transport are allocated approximately half 
of the funding for transport, amounting to €2.1 billion.58 In comparison, FP6 allocated 
€1.1 billion, therefore the funding for this area nearly doubled. Moreover, it is estimated 
that average annual spending would amount to €300 million over a 7-year time span. 
As shown in Table 5 above, in 2007 the General Budget (Title 08) in Chapter 7 
allocated €339,999,000 for collaborative research in the field of transport; whereas Title 
06 (in Chapter 06 06) allocated €114,000,000 to the funding of research in the field of 
transport (see Table 5). Likewise, in 2008 a further increase in funding is foreseen, with 
an allocation of €348,922,000 to support Community collaborative research in transport 
(including aeronautics) (Title 08); and €115,939,000 allocated to research in the 
transport field under Title 06. However, it should be noted that following recent 
developments in the funding of the Galileo project,59 this figure increased significantly 
(see below, Section 3.2.1.1). This added €890 million to the funding of research in the 
Transport field (Chapter 06 06).60 
It is important to mention that under the Financial Perspective for 2007-2013, the 
annual general budgets do not mention aerospace as a separate chapter. Funding for this 
area is executed through the calls for projects61 and is therefore not associated with 
particular lines under the General Budget. There are two separate calls for 2007 and 
2008 divided between DG RTD and DG TREN. The relevant data on these calls is 
provided in Table 7 below. 
                                                 
57 http://ec.europa.eu/invest-in-research/pdf/download_en/aho_report.pdf last visited on 28 November 
2007) 
58 The rest should be left for surface transport and implementation. 
59 Voting in the Budget Council on 23 November 2007, http://www.consilium.europa.eu/ueDocs/ 
cms_Data/docs/pressData/en/ecofin/97260.pdf (last visited on 28 November 2007). 
60 This data represents the General Budget adopted by the European Parliament on 13 December 2007. 
61 Information on which can be found on the CORDIS website http://cordis.europa.eu/fp7/dc/ 
index.cfm?fuseaction=UserSite.CooperationCallsPage&id_activity=7 (last visited on 14 January 2008). 
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Table 7. FP7 call and funds allocated according to managing authority 

 2007 200862 

DG RTD €153,480,000 

(FP7- AERONAUTICS and AIR 
TRANSPORT (AAT) - 2007- 

RTD-1) 

€80,420,000 

(FP7- AERONAUTICS and 
AIR TRANSPORT (AAT) - 

2008- RTD-1) 

DG TREN €4,000,000 

FP7- AERONAUTICS and AIR 
TRANSPORT (AAT) - 2007- 

TREN-1 

€ 90,000,000 

Horizontal activities of 
GALILEO and SESAR (calls not 

yet published) 

Source: The Commission Work Programme 2007-200863 and CORDIS website. 

3.1.3.1 Launch of Joint Technology Initiatives 

A new feature of FP7 is the launch of Joint Technology Initiatives (JTIs). JTIs are seen 
as one of the vehicles to achieve ‘Strategic research agendas within European 
Technology Platforms’. Such initiatives will be undertaken in a very limited number of 
cases, where the scale and scope of the research and technology development available 
justifies the setting up of a public-private partnership at European level. JTIs are 
organised as private-public partnerships (PPP). Selected forms of PPP can be really 
useful in theory as they bring together researchers and industry.64 More generally, JTIs 
might raise the technology content of industrial activity, in line with the aim of 
becoming a knowledge-based economy. Also, the benefits of the JTIs lie in the 
increased scale and impact of research investment in the EU. Thus, the cooperation 
between researchers and industry representatives can result in the timely and smooth 
transition of research results into the market. In this way, PPP might play very 
significant role. 
The Commission would support a JTI only if three basic requirements are met: 
• if JTI will lead to concrete objectives and deliverables, 
• if the industries involved in the proposed JTI demonstrate a long-term commitment 

at the highest level, and  
• if the JTI plans to involve all the stakeholders that are relevant to its mission, 

including the supply chain and in particular SMEs. 
• JTIs should have sufficient contractual safeguards in case of failure to perform or 

breach of contract. 
                                                 
62 The data for 2008 are an estimate value. 
63 (Cooperation – Theme7 – Transport (including aeronautics) C(2007)2460. 
64 Commission Staff Working Document, Report on European Technology Platforms and Joint 
Technology Initiatives: Fostering Public-Private R&D Partnerships to Boost Europe’s Industrial 
Competitiveness, SEC(2005) 800. 
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The Commission has identified 6 possible areas where such undertakings are 
envisaged.65 To date, 5 JTIs were already established by Council Regulations.66  
Given the obvious potential of JTIs, we observe that one of the main factors for the 
successful achievement of desired goals are safeguards against the drop-out of private 
partners. This might help to prevent GALILEO-type scenarios in other ambitious 
European research and network-building projects. To this end, all Council Regulations 
provide a particular level of safeguards. The Regulations use similar wording (“The 
termination [of membership] shall become effective and irrevocable six months after 
notification to the other Members following which the former Member shall be 
discharged from any obligations others than those approved by the […] Joint 
Undertaking prior to the membership termination”).67 This wording should ensure that 
even if a member drops out, it still has to fulfil its outstanding (pecuniary as well as 
other) obligations. However, the main risk of PPP lies elsewhere. Generally, private 
parties will not commit to such obligations and would then consider leaving the project. 
This risk is seen in all JTIs except Clean Sky where withdrawal of a member should be 
qualified by “exceptional circumstances and subject to the consent of the Governing 
Board and the Steering Committee of any relevant ITDs”.68 We see such arrangements 
(partly with exception of Clean Sky) as the main drawback embedded in the present 
system of JTIs. 

Court of Justice of the European Communities should have jurisdiction over the 
disputes regarding the interpretation of regulations. However, in this instance effective 
dispute settlement system is not as important as in the case of ITER. 

3.2 Aeronautics/aerospace 

Air transport demand is predicted to double in the next 10-15 years and triple in 20 
years’ time. This leads to major challenges with regard to environmental effects, safety, 
security, affordability and increasing the capacity of air transport systems through 
improved air-traffic management. 
The long-term objectives in aeronautics/aerospace research are identified by the 
European Union in the so-called “Vision 2020”:69 
• 80% cut in nitrogen oxides (NOx) emissions; 
                                                 
65 Aeronautics and Air Transport (Clean Sky), Fuel Cells and Hydrogen, Innovative Medicines Initiative, 
Nanoelectronics Technology, Embedded Computing Systems, and Global Monitoring for Environment 
and Security. 
66 Texts of establishing documents on Aeronautics and Air Transport (Clean Sky), Innovative Medicines 
Initiative, Nanoelectronics Technology, Embedded Computing Systems JTIs can be found on Official 
Journal L 30, 4.2.2008 and Fuel Cells and Hydrogen JTI in OJ L 153, 12.6.2008, p. 1–20. 
67 Art 3(3) in Annex to Regulation (EC) No 73/2008, Art 4(6) in Annex to Regulation (EC) No 74/2008, 
Art 4(6) in Annex to Regulation (EC) No 72/2008, Art 3(5) in Annex to Regulation (EC) No 521/2008. 
68 Art 4 (3) in Annex to Regulation (EC) No 71/2007. 
69 European Aeronautics: a Vision for 2020 (could be found on http://www.acare4europe.org/docs/ 
Vision%202020.pdf). This vision is non-binding agenda for R&D activities in the EU.  
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• Halving perceived aircraft noise; 
• Five-fold reduction in accidents; 
• Air traffic system capable of handling 16 million flights a year; 
• 50% cut in CO2 emissions per pass-Km; 
• 99% of all flights within 15 minutes schedule. 
Moreover, in its White paper “European transport policy for 2010” (2001) the 
Commission identified short- and medium-term objectives to be achieved by the EU in 
the field of aeronautics in general, and highlighted the need on the one hand for 
“lessening the environmental impact of engine emissions and noise and improving 
aircraft safety and, on the other, increasing the capacity and operating safety of the air 
traffic management system so as to facilitate the achievement of the single European 
sky initiative”.70 It should be observed that the White paper does not quantify these 
aims. The situation is a paradoxical one because long-term aims are more detailed than 
the short-term objectives. This also leads to more practical issues such as for example in 
setting aims for the most important projects. If we take Clean Sky JTI as an example, 
we can observe that its aims and objectives are less ambitious and should take longer 
than stated in “Vision 2020” (please refer to Section 3.2.1.2). It could be advisable to set 
up a new programme document which would articulate the strategies and policy 
options. The example of such a document could be the well-known SET-Plan in energy. 
We can see that these two sets of aims were published at the same time (in year 2001) 
and name and pursue the same concerns – environment, safety and traffic management. 
If we turn to Community Framework programmes, we can safely say that their 
objectives are in compliance with very general directions in the medium- and long-term 
range. As was already mentioned in section 3.1.3.1, projects that already received 
funding are in line with above mentioned goals as well. 
Since 1990, the EU has funded 350 RTD projects, of a total budget of approximately €4 
billion (of which EU funding accounted for at least 50%). The average project size 
varies between €2 million and €8 million, with an average consortium composed of 5-
15 partners. Twenty one projects (9 technology platforms – precursors of the Integrated 
Projects – in FP5 and 12 Integrated Projects in FP6) are larger in size, often more than 
€100 million, with a consortium of as many as 60 partners. Currently, the EU 
Framework Programme represents about 30% of all the public funding on civil 
aeronautics research in Europe. 
The following sections give an overview and an analysis of the funding of the main 
projects, i.e. the projects that received funding under FP7, the Clear Sky Joint 
Technology Initiative and the SESAR Joint Undertaking. We also look briefly at the 
field of aerospace, although under FP7 this constitutes a separate budget Chapter. 
In should be noted that the performance of these projects cannot be fully evaluated, as 
they have not yet delivered any results (nor should they have). Therefore, this report 
                                                 
70 White paper: European transport policy for 2010, Annex IV, p.114 (could be found at 
http://ec.europa.eu/transport/white_paper/documents/doc/lb_texte_complet_en.pdf). 
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looks at possible shortcomings in their implementation process, management and 
contractual arrangements to see if there are any obstacles that could hinder the 
achievement of these aims, and proposes possible solutions. 

3.2.1 Main projects funded 

3.2.1.1 Funding of particular projects under FP7 

On 4 October 2007, the Commission announced the first projects that were awarded EU 
funding under FP7.71 These are described briefly below. 
In the first calls, 36 projects in aeronautics and air transport were selected for funding 
under FP7. The Commission chose 26 small collaborative research projects and 6 
coordination and support actions aimed at stimulating the participation of SMEs and 
new member states. In addition, large projects were selected (€18 to €40 million each in 
funding) with the aim to bring innovative technologies closer to market readiness. These 
include: 
• DREAM (Validation of radical engine architecture systems) led by Rolls Royce, 

gathers 47 partners from 13 countries. DREAM will develop new engine concepts 
based on open contra-rotating rotors, with a target of 7% reduction of CO2 
emissions and 3-decibel noise reduction. It will also develop specifications for 
alternative fuels as well as assessing and testing future potential fuels. The project 
will receive around €25 million in EU funding. 

• MAAXIMUS (More affordable aircraft structure through extended, integrated and 
mature numerical sizing), led by Airbus, with 58 partners from 18 countries, focuses 
on improving the composition and design of fuselages, to cut assembly time in half 
and reduce structural weight by 10%. A lighter airframe will lead to lower CO2 
emissions. MAAXIMUS will receive around €40 million.72 

• HIRF SE (High-intensity radiated field synthetic environment), led by Alenia, 
gathers 44 partners from 11 countries and will create simulators to test new aircrafts' 
reactions to electromagnetic interference. This is a field requiring more research due 
to the increasing recourse to composite materials in aircraft building. HIRF SE is set 
to receive around €18 million. 

• SCARLETT Led by Thales, this project will develop new and advanced modular 
avionics platforms for a range of aircraft types and will receive €23 million in EU 
funding. 

Overall, the four largest projects will receive a total €106 million, or half of the 
available funds, and will entail the collaboration of major air transport industry players. 
Work will involve, among other things: research into flight physics and alternative fuels 
aimed at reducing CO2 emissions; new systems to improve the safety of aircrafts in bad 
                                                 
71 http://ec.europa.eu/research/transport/news/article_5995_en.html (last visited on 28 November 2007). 
72 For a description of the MAAXIMUS Project, see http://www.aerosme.com/download/ 
WorkshopsFP71stcall/docs/MAAXIMUS.pdf (last visited on 30 November 2007).  
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weather; a ‘self repairing’ capability for aircraft materials; and blast-proof cabin 
secondary structures. The importance of industrial competitiveness is also evident in the 
selection, with many projects presenting means of reducing production and 
development costs of airframes and other structures, engines and components. All these 
projects were launched in January 2008. 
We observe that the aims of these projects are complementary with the long and 
medium term goals (Vision 2020 and White paper on transport aims, see Section 3.2 
analysis) and also with the objectives of FP7 (see Section 3.1, Table 5). 

3.2.1.2 The ‘Clean Sky’ Joint Technology Initiative 

The Clean Sky Joint Technology Initiative was approved on 13 June 2007 and officially 
launched on 5 February 2008.73 This initiative aims to foster the R&D activities in 
Europe. This research should help to produce aircrafts that have a minimal 
environmental impact. Moreover, it should also contribute to the industrial 
competitiveness of the EU. According to its objectives, the Clean Sky JTI should 
deliver various examples of technology, including flight test vehicles that will be 
essential for successful market introduction. Clean Sky is focused on the development 
of large scale flight and ground demonstrators for vehicles and major systems. It is 
expected to fill an existing gap in the RTD cycle at European level, i.e. the lack of 
capability to integrate RTD activities into large-scale demonstrators. The Clean Sky JTI 
concept has been developed since mid 2005 until the adoption of Council Regulation 
71/2007.  
The expected benefits of the Clean Sky JTI will be realised in the 2015-2035 timeframe, 
and can be summarised as follows: 
• Environmental benefit: 

o CO2 reduction: - 20% to - 40%. 
o NOx reduction: - 40%. 
o Noise reduction: - 20dB. 

• Social benefit of carbon dioxide reduction: 
o Fleet savings - 2 to 3 billion tonnes of CO2. 
o Social ‘Cost of carbon’ benefit - €700 billion. 

• Economic benefits to Aeronautic industry in Europe: 
o Primes - €160 billion. 
o Supply chain - €190 billion. 
o Economic spillover to other sectors in EU. 
o R&D spillover - €450 billion. 

                                                 
73 See the speech by Commissioner Potočnik, available at http://ec.europa.eu/commission_barroso/ 
potocnik/news/docs/20080205_speech_cleansky.pdf. 
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o Value added €100bn to €160 billion. 
These benefits are shown in the Figure 11 below.  
 

Figure 11. Expected impacts of the Clean Sky JTI 

 
 
We can state that this project is relevant as it pursues short-, medium- and long-term 
aims and objectives of the EU research and is aimed at bringing more environment-
friendly aviation. As mentioned in the previous chapter, these aims are not fully in line 
with ‘Vision 2020’ as to their timeframe and scope. We justify this discrepancy by the 
fact that Vision 2020 is a highly political and non-binding document. However, in order 
to get around this problem, a comprehensive plan for aeronautics should be drawn up 
stating its short-, medium- and long-term goals and objectives. 
Clean Sky is structured as a 50:50 public-private partnership. The main players of this 
project are the Commission, the ITD (Integrated Technology Demonstrator) leaders, 
associates and partners.74 The lead in this project is taken by the Commission together 
with ITD leaders, whereas the main procurement work should be accomplished by the 
project associates and partners. Presumably the above-mentioned (Section 3.1.3.1) 
safeguards provided in Art 4(3) of Regulation 71/2007 will pose fewer risks than those 
associated with other important projects – e.g. GALILEO or SESAR (see below). 
Moreover, the governance model of Clean Sky should allow the avoidance of 
substantial deadlocks such as the one in GALILEO project (as the initiative rests upon 

                                                 
74 The respective roles are outlined in Annex 1 to Regulation 71/2007. 
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the Commission and ITD leaders). Next to it, there is a need to insert proper contractual 
safeguards in service contracts which would further limit possible ‘parachuting’ in the 
ongoing project. 
The initial budget of the Clean Sky JTI is estimated at €1.6 billion until 2013. The EU 
contributes €800 million, divided as follows: 
• € 400 million to the leaders of the Integrated Technology Demonstrator (ITD) – i.e., 

Alenia, Eurocopter, Rolls-Royce, Airbus, Saab and others;  
• € 200 million to Associates; 
• € 200 million to be assigned through calls for proposals; and 
• Up to 3% reserved for running costs. 
Finally, an important element of Clean Sky is that it provides for a more holistic 
management of research in the field of aeronautics/aerospace, by creating significant 
synergies with other projects funded under this heading – an example being 
MAAXIMUS, which can provide an important input into the ECO-design phase of 
Clean Sky; and SESAR (see next section). 
As this ambitious project started just several months ago and should run for more than a 
decade, it is impossible to assess its outcome at this stage. However, the main risk in 
this stage lies in drafting contracts of a clear and legally binding nature with the aim to 
limit the risk of private parties withdrawing and managing the cases in which such 
circumstances occur. 

3.2.1.3 SESAR – success-so-far? 

The SESAR joint undertaking was established by Council Regulation 219/2007 of the 
Council, of 27 February 2007, on the establishment of a Joint Undertaking to develop 
the new generation European air traffic management system (SESAR).75 The SESAR 
was created to cope with rising demand in the field of air traffic, which is expected to 
double or even triple in the future. It is primarily aimed at improving flight coordination 
equipment in order to keep air travel as safe as it can be, and to achieve other aims at 
EU level, such as environmental protection. It should be reiterated that this project is 
fully in line with the short- and medium-term research goals in the field of aeronautics. 
In particular, it tackles the congestion of air traffic and consequently reduces the number 
of accidents, boosts consumer satisfaction (by lowering the number of delayed flights) 
and also helps save fuel (by making air traffic routes more efficient). 
In 2005, the European Council selected the project as one of the “projects of common 
interest” for the infrastructure it will deploy. The SESAR is the technological basis of 
the Single European Sky initiative adopted in March 2004, which lays down a clear 
organisation and establishes cross-border blocks of airspace. These blocks, routes and 
airspace structures are no longer defined in accordance with borders but in accordance 
with the operational reality of traffic. 

                                                 
75 Official Journal L 64 of 2.3.2007. 
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Given the differences between the various air traffic control systems in Europe and the 
diverse nature of the fleet currently in service, a transitional period was necessary. The 
implementation of SESAR is therefore being carried out in three phases: 
• a definition phase (2005-2007), in which the air traffic modernisation plan (or ‘ATM 

Master Plan’) will be carried out, dealing with the different technological stages, 
priorities and timetables; 

• a development phase (2008-2013), which will lead to the development of the basic 
technologies, which will then enable the deployment of new-generation systems; 
and 

• a deployment phase (2014-2020), which will see the large-scale installation of the 
new systems and the widespread implementation of the related functions. In the 
view of the Commission, the new system will enable a three-fold increase in 
capacity compared to the current situation, with an expected tenfold increase in 
safety and a significant reduction in operating costs. 

Importantly, SESAR is structured in a similar way to other public private partnerships, 
i.e. attributing the main activities to the joint undertaking.76 It should be observed that 
such a strategy already led to significant governance problems in the GALILEO project 
(please refer to the case study below). Similarly as in the case of JTIs, one of the main 
risks in this kind of public private partnership lies in possible member(s) drop-out. In 
contrast to the JTIs founding legislation, we point to the fact that the initial founding 
SESAR Regulation provides no solutions to the eventuality of partners leaving the 
project.77 There is an ongoing debate on how to rectify the present situation.78 However, 
no proposals are made public to amend the failure of Regulation 219/2007 to embody 
its most critical component – a compulsion for air navigation service providers to meet 
their commitments.  
It should be noted that EU’s contribution in the development stage is designed to foster 
R&D activity, whereas industry should take the lead in developing the infrastructure. 
Total estimated costs for the development phase of SESAR are approximately €2.1 
billion, to be shared equally between the EU, Eurocontrol and the industry (€700 
million from the EU budget, €700 million from Eurocontrol, €700 from the industry).79 
It should be noted that these numbers are higher than the indicative funding estimated in 
2005 (see Table 8). Given the nature of the programme and its scope, the EU 
contribution will come both from Research and from Trans-European Network funds. 

                                                 
76 In particular please refer to Art 1 of Regulation 219/2007. 
77 Art 1(5) of Annex 1 of Reg 219/2007 speaks only of membership transfer and not withdrawal. 
78 For the latest developments refer to http://www.flightglobal.com/articles/2008/05/12/223578/single-
european-sky-is-born-in-rome.html. 
79 Information is taken from the website of SESAR Joint Undertaking 
http://www.sesarju.eu/public/standard_page/funding.html. 
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Table 8. Indicative funding of SESAR as of 2005 

Phase Years Funding Stakeholders
Definition 2005-2007 €60 million: 

Eurocontrol (€30 million) 
EU (€30 million) 

Eurocontrol 

Development 2008-2013 €300 million per year: 
EU (€100 million) 
Eurocontrol (€100 million) 

Industry and Partner States (€100 million) 

Joint 
Undertaking 

Deployment 2014-2020 Industry Industry 

Source: The SESAR programme: Making air travel safer, cheaper and more efficient (MEMO) (see 
http://ec.europa.eu/transport/air_portal/sesame/doc/2005_11_memo_sesar_en.pdf – ast visited on 10 
January 2008). 

As of today, the real challenges for SESAR have still not materialised. This is 
particularly the case since SESAR only passed the initial ‘scoping’ stage. As shown in 
Table 8 below, only the Commission and Eurocontrol were active in the first phase, 
whereas the main investment by the industry will be undertaken at a later stage. 
Economic studies carried out on the commercial viability of SESAR evaluate its 
perspectives quite cautiously.80 Although the project can bring clear benefits in the 
future, long-term investment in the aeronautics sector has always proven to be risky and 
difficult, as short-term cost pressure tends to affect market behaviour significantly, thus 
also affecting the willingness and ability of industry players to invest in future 
technologies.81 From this standpoint, the EU financial contribution was absolutely 
necessary during the early stage of the project. However, the abovementioned external 
study on SESAR identifies conflicts between project participants as one of the most 
likely problems that may emerge during the implementation of the project.82 
Even more worrying, there seems to have been no attempt or analysis on how to 
monitor and prevent the repetition of unforeseen scenarios like the one that emerged in 
the Galileo project. We note that without relevant provisions for membership 
withdrawal in the founding legislation, the necessary safeguards against possible drop-
outs must be inserted into the contract for performance. In this regard it should be noted 
that Art 9(1) and Art 10 of Annex of Regulation 219/2007 give power to the Joint 
undertaking to conclude agreements with its members and third parties where necessary. 
We thus recommend that action is taken to avoid contractual risks materialising, 

                                                 
80 SESAME CBA AND GOVERNANCE Assessment of options, benefits and associated costs of the 
SESAME Programme for the definition of the future air traffic management system Final Report 24 June 
2005 (study conducted by Steer Davies Gleave) can be found at http://ec.europa.eu/transport/air_portal/ 
traffic_management/sesame/doc/2005_06_24_sesame_final_report.pdf (last visited on 10 January 2008). 
See also Brooker (2007), at http://www.cts.cv.ic.ac.uk/lr/Documents/LRET-Lecture-2007.pdf. 
81 Steer Davies Gleave study, p. 16. 
82 Id., at p. 117. 
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through a better definition of contract clauses, as well as a clarification of the 
participants’ role and liability in the implementation phase of the project.  

3.2.1.4 Project in the field of ‘Space’ 

Following the 2003 White Paper on a European Space Programme,83 in June 2004 the 
Commission issued a Communication that already identified two new thematic 
priorities for FP7 (security and space). The underlying objective was to preserve and 
consolidate European leadership in space sciences, and to develop capabilities in 
support of EU policies. The White Paper recommended a gradual increase in the 
capacity of the European Space Agency (ESA) and also in national funding for space 
research. The implementation of a European Space Policy is scheduled in two main 
phases: the first (2004-2007) consists of implementing the activities covered by the 
Framework Agreement between the European Community and the ESA; whereas the 
second phase (2007 onwards) aims at developing a common space policy as a (partial) 
Community competence.  
As specified in the White Paper, failure to achieve a common space policy would leave 
Europe exposed to two real dangers: 

• The decline of its role as a key space player, if its growth does not keep pace with 
the global evolution in the space sector. Should this occur, Europe’s ability to 
develop and sustain new technologies and applications could definitely be 
jeopardised.  

• The decline of Europe’s leading space companies because of weak commercial 
markets and lack of public investment in new programmes.  

In 2006, a third FP6 call was launched in this area. A budget of €45 million was 
allocated to strengthening the GMES and Satcom end-to-end service development. 
More detailed, as regards GMES, the major goal has been the broadening of the 
application fields covered in FP6; whereas with Satcom, the convergence of satellite 
communications with GMES and Galileo has been the primary target. 
Given the ultimate goal of both the GMES and SatCom areas in the Space programme, 
i.e., to facilitate the development of (pre)operational services, the Commission gave 
priority to negotiating 5 out of the 6 Integrated Projects that passed all thresholds (three 
for GMES and two for SatCom). Nevertheless, because of the availability of additional 
budgets, a number of projects could be selected for funding using conventional 
instruments like Specific Targeted Research Projects (STREP) and Specific Support 
Actions (SSA). An SSA of about €5 million had been negotiated with ESA as the 
predefined beneficiary, with the objective of supporting the ‘Soyuz in Kourou’ 
Programme. The related project “Soymantry” started on 1 January 2006 with a duration 
of 40 months.  

                                                 
83 White Paper on a European Space Programme, European Commission, 2003. http://ec.europa.eu/ 
comm/space/whitepaper/whitepaper/introduction_en.html (last visited on 28 November 2007).  
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3.3 Case Study: The Galileo project 

As stressed in the European Commission White Paper on European transport policy for 
2010, the European Union needs an independent satellite navigation system. Galileo is 
thus Europe’s contribution to a global navigation satellite infrastructure (GNSS). The 
Galileo satellite radio navigation system is conceived to allow the determination of the 
precise position in space and time in a reliable manner and is an initiative launched by 
the European Union and the European Space Agency. Galileo is a complex project 
based on a constellation of 30 satellites and ground stations providing information 
concerning the positioning of users in many sectors such as transport (vehicle location, 
route searching, speed control, guidance systems, etc.), social services (e.g. aid for 
disabled or elderly people), the justice system and customs services (location of 
suspects, border controls), public works (geographical information systems), search and 
rescue systems, or leisure (direction-finding at sea or in the mountains, etc.).84 
Ownership of global satellite navigation infrastructure would ensure access to industrial 
applications. Satellite navigation services are considered to form a market by 
themselves85 but their significance is even more important in creating downstream 
markets (such as for receiving devices, location based services etc.). Both satellite 
navigation services and their downstream markets are described by huge growth 
potential86 Therefore, developing an own system would be beneficial in two ways. First, 
the EU would become a fully-fledged player in the satellite navigation services market 
with significant benefits for European companies, thereby creating potential to develop 
downstream markets. Second, it will not become dependent on systems and 
technologies developed outside Europe. 
The Galileo project consists both of research (development of applications and 
receivers) and infrastructure building. These two tasks are allocated a rather different 
share of financing, with infrastructure consuming the main part of the expenditure.87 For 
the purposes of this study, we will evaluate the Galileo project as a whole because of its 
exceptional nature, which leads to funding both research activities and infrastructure 
deployment under Title 06 (Research for energy and transport). Both infrastructure and 
research are entrusted to DG TREN (different units). 

                                                 
84 For more detailed description of the main application modes, please consult http://ec.europa.eu/dgs/ 
energy_transport/galileo/applications/index_en.htm (last visited on 28 November 2007). 
85 Use of navigation services themselves are divided into personal use (free of charge) and special use 
(payable). 
86 Commission Communication, Progressing Galileo: Re-profiling the European GNSS Programmes, 
section 4. 
87 The calls for research projects in 2007 for the Galileo programme amounted €25,000,000. For more 
information see: http://cordis.europa.eu/fp7/dc/index.cfm?fuseaction=UserSite.CooperationDetailsCall 
Page&call_id=110 (last visited on 10 January 2008). 
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The total estimated Galileo development and deployment costs, including the 
construction and launch of 30 satellites and the setting up of the ground-based 
component, have been evaluated by the Commission at €3.4 billion.88 
Early evaluation studies concluded that the project was economically viable. The 
PricewaterhouseCoopers study,89 based on forecasts for a 20-year period, showed a 
benefit/cost ratio of 4:6 – higher than for any other infrastructure project in Europe. 
Moreover, the benefits calculated by the PwC study only concerned the air and sea 
transport sectors; whereas according to other studies, Galileo promises to create more 
than 150,000 jobs and to generate service and equipment contracts estimated at 
approximately €9 billion per annum.90 
Originally Galileo was conceived as a public-private partnership (PPP), and for this 
purpose a concession form was selected, such that the EU bore limited commercial risk, 
as its share of funding amounted to approximately €1 billion. The form of concession 
should have provided for a clear legal relationship between the public sector and a new 
private sector company formed to deploy and operate the Galileo system. 
However, the project evolved in a rather different way. A Merger Consortium was 
established to form a single negotiating body on behalf of private partners (AENA, 
Alcatel, EADS, Finmeccanica, Hispasat, Inmarsat, Thales and TeleOp). The 
negotiations with private partners posed serious problems from the very beginning. This 
was mainly because the consortium failed to reach an internal agreement on the division 
of roles and responsibilities, due mostly to a lack of legally binding commitments on the 
side of private partners, which could have prevented the emergence of problems of this 
kind. 
Since February 2007, the consortium partners failed to agree on how to share the 
financial risks of the project, and the whole execution of the project came into question. 
According to the Commission Communication of 16 May 2007,91 greater certainty has 
been achieved for the organisation of downstream markets, whereas the agreement on 
concession-holding (signals-in-space) remains highly uncertain.  
 

                                                 
88 Approximately €200 million were reserved for matters not foreseen by the project (delays, problems in 
construction etc.). Therefore, the initial total amount should be €3.2 billion. 
89 http://ec.europa.eu/dgs/energy_transport/galileo/documents/technical_en.htm (last visited on 28 
November 2007).  
90 See European Commission, Galileo at a cross-road: the implementation of the European GNSS 
programmes, COM(2007)261 final. 
91 Communication from the Commission to the European Parliament, the Council, the European 
economic and social committee and the Committee of the regions, “Galileo at a cross-road: the 
implementation of the European GNSS programmes”, COM(2007) 261 final. 
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Table 9. Expected benefits of Galileo in 2002 

 
 

The future of the Galileo project was discussed at the Transport, Telecommunications 
and Energy Council meeting that took place in Luxembourg from 6-8 June 2007. The 
meeting was attended by the 27 EU transport ministers. The EC suggested that the 
remaining cost of the project, €2.4 billion, could be met by public financing drawn from 
the EU budget. This would be in addition to the €1 billion already committed to the 
project. The European Parliament and the majority of the EU27 supported this option, 
with the exception of Germany, the Netherlands and the UK, who proposed that 
individual states should contribute the extra funds to the European Space Agency, 
which would then finance and manage the project. It was also agreed that further 
consideration would be given to possible sources of EU funding and in September, the 
Commission made a proposal to this end. On 23 November, the Council (budget) gave 
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its consent to the allocation of an additional €2.4 billion to the Galileo project for the 
2007-2013 timeframe. Therefore, at present the EU is supposed to shoulder the full 
financing and execution risks of Galileo with the entire funding of €3.4 billion. 
The key players in the Galileo project are: 
• The European Commission, in particular DG TREN, which holds primary 

responsibility in executing the project; 
• The European Space Agency (ESA); 
• The Galileo Joint Undertaking (GJU), set up by the Commission and ESA to 

manage the development phase of the Galileo Programme, and responsible for the 
Galileo concession, Galileo in orbit validation, EGNOS Integration and FP6 Galileo 
related activities; and 

• Private partners, with the role of ensuring the commercial orientation of the project, 
with a view to the generation of revenues, efficient management and financing. 
However, after the EU assumed all the funding of the programme, the role played by 
private partners was reduced to minimum. 

The schematic present governance model of the Galileo programme is produced in 
Figure 12 below. 

Figure 12. Public sector governance of the Galileo programme∗ 

 
∗ A more detailed description of respective roles of the governing bodies, can be found in the 
Communication, COM(2007) 534 final. 

Source: The Commission Communication “Progressing Galileo: Re-profiling the European GNSS 
programmes”. 
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On 19 September 2007, the Commission published the Communication on “Progressing 
Galileo: Re-profiling the European GNSS programmes”.92 This document redefines the 
project, restates its aims and importance. Moreover, it provides valuable information on 
the Commission’s financial and risk estimations. 
 

Table 10. Latest estimation of cost allocation within Galileo 
Item Estimated cost (million Euros) 
Galileo FOC  
Satellites + launchers 1,600 
Ground control infrastructure 400 
Operations 275 
System engineering 150 
Procurement Agent management costs 195 
EGNOS  
Exploitation and operations (2008-2013) 330 
Support to the Commission  
Project management support and advisory services 27 
Contingencies 428 
TOTAL 3,405 

Source: Commission Communication “Progressing Galileo: Re-profiling the European GNSS 
programmes”. 

The Commission also acknowledges that these calculations are a “lower bound” 
estimate of expected procurement cost (depending on competitive supply, effective 
contract negotiations and adherence to the foreseen timetable). Therefore, the actual 
cost incurred by the EU may end up being actually higher. Recently, the press voiced93 
that possible cost overruns could be up to €1.5 billion higher than present estimates 
(totalling approximately €5 billion), and that in the worst-case scenario costs can 
skyrocket to as much as €10 billion for the whole project. However, no data 
substantiating these statements is provided or available to the public: thus, it is 
impossible to base our evaluation on these rumours. 
We observe that according to Art 4(3) of the Proposal for the Regulation on the further 
implementation of the European satellite radio navigation programmes (EGNOS and 
Galileo)94 the commercial exploitation stage should begin in 2013. The Proposal 
recognises that operations should be ensured, where appropriate, by private funding. 
However, if the private sector fails to take up the technology after 2013, the spending on 
Galileo might further increase. In this case they would not be limited to infrastructure 
building (€3.4 billion) but also to operation of the infrastructure itself.95 

                                                 
92 Communication from the Commission to the European Parliament and the Council, COM(2007) 534 
final. 
93 http://www.spiegel.de/international/europe/0,1518,528441,00.html (last visited on 18 January 2008). 
94 COM(2007) 535 final. The Regulation was adopted on 23rd of April 2008 but is not yet published in the 
Official Journal. 
95 In comparison the US spends approximately $750 million for the operation of its GPS programme. 
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The Commission produced such possible breakdown of contingent expenses, associated 
risks and their mitigation in Table 11. 

The figures and information reported suggest that the initial cost/benefit assessment was 
not well substantiated, and there is reason to believe that the estimated 4:6 cost/benefit 
value is significantly overestimated. As stated in the Communication of 16 May 2007, 
Galileo today features substantial market or revenue risks. In the Communication dated 
19 September 2007, the Commission states that it will try to involve private partners at 
a later stage.96 Such involvement could mainly happen after the In-Orbit Validation 
stage is complete (after 2010).97 However, the chances that private parties will be 
eventually involved appear rather low, especially due to the market/revenue 
uncertainties pointed and discussed above (rated as probable in Table 11). The 
Commission observes that these uncertainties were one of the reasons why private 
partners eventually failed to agree.98 If expressed in numbers, the direct exploitation 
revenues of the Galileo can be up to half of the annual baseline benchmark or €4.6 
billion over the 20 years period.99 The minimum revenue should thus equal €9.1 billion. 
Because of these uncertainties, the Communication describes commercial prospects of 
Galileo more cautiously, especially if compared to the PwC study released in 2001, on 
which the whole PPP scheme was based. Presently, the Commission maintains that 
Galileo should be perceived as a project that helps to develop downstream markets and 
bring more general benefits to the European economy as such. Therefore, “exploitation 
revenues should be seen as an additional benefit and not as the single driver of the 
European GNSS programmes.”100 Regardless of this, the Commission states that 
Galileo would generate net revenues. The estimated profits breakdown presented by the 
Commission is reported below, in Table 12. 
 

                                                 
96 Chapter 9 of the Communication. 
97 Chapter 7 of the Communication of 19 Sept 2007. 
98 The Commission working staff document accompanying the Communication of 19 Sept 2007 
(SEC(2007) 1210), p.10. 
99 Ibid., see Chapter 4.2 and in particular pp. 5 & 10. 
100 The Communication, p. 7. 
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Table 11. Major risks in the Galileo programme 

 

 
Source: The Commission staff working paper for the Communication (http://ec.europa.eu/dgs/energy_transport/galileo/documents/doc/staff_document_190907.pdf – 

last visited on 28 November 2007). 
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Table 12. Breakdown of exploitation revenues for Galileo 

 
Source: Commission Communication, “Progressing Galileo: Re-profiling the European GNSS 

programmes”. 

 
The Commission acknowledged that final revenues depend highly on several factors, 
such as the time-to-market of Galileo; the success of public sector actions in preparing 
markets and putting into place a regulatory framework that takes away any barriers to 
market development; the take-up rate of the PRS service by EU public authorities; the 
success of competing GNSS systems; and the EU’s ability to find private sector partners 
with capacity to successfully enter global satellite navigation markets.1 Timely 
deployment of Galileo appears to be one of the vital elements in the possible financial 
success of the programme. This is even more important as the US, Russia and China are 
simultaneously building competing systems. Therefore, only timely implementation of 
the programme would maximise exploitation revenues. Any delays might mean lost 
opportunities to other competing systems. 
Even assuming that there would be no delays in the building of Galileo’s infrastructure, 
there is a need to ensure that industry would take up the technology when the 
infrastructure is in place (2013). The major risk lies in the fact that the industry might 
not be willing (or ready) to take up the new technology. Apart from the risks that 
GALILEO infrastructure will not be built on time, there are significant communication 
problems with the industry that would be using the technology. As stakeholders admit,2 
there is a lack of widespread technical information available. It would therefore be 
advisable to make sure that industry is aware of possibilities offered by the GALILEO 
by organising publicity campaigns, participating in stakeholders’ events and taking 
other publicity measures. 
Given the high degree of uncertainty exhibited by Galileo, there is a strong need to 
adopt a comprehensive and efficient risk management plan. In its recent Staff working 
paper,3 the Commission acknowledges this need. Such a risk management plan should 
cover all phases, levels, and domains; it should be developed and implemented by a 

                                                 
1 Ibid. 
2 Including high officials of the Commission. Speech of Edgar Thielmann, DG TREN (Head of Galileo 
applications and Intelligent Transport Systems Unit) at Conference “Future European Navigation Satellite 
Systems: New opportunities for European Enterprises and Civil Society”, Brussels, 24 June 2008. 
3 Supra 64. 
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Programme Manager, and applied to all elements of the programme, in particular to the 
procurement phase. However, no such plan has been adopted to date. 
Moreover, as already acknowledged by the Commission, in order to minimise the cost 
of building the Galileo infrastructure, clear and unambiguous procurement rules are 
needed. In this respect, the Commission suggests applying Community public 
procurement rules. According to the agreed division of tasks, procurement procedures 
should be carried out by the ESA; accordingly, Directive 2004/18/EC4 should apply. In 
the Commission’s view, this should ensure fair competition and the selection of the best 
possible alternative, thus reducing building costs and improving the timeliness of 
foreseen activities. At the same time, however, it would be important to avoid disputes 
at national level, with possible referrals to the European Court of Justice for clarification 
of Community public procurement rules.5  
As shown below in Table 13, following the final adoption of the General budget for 
2008,6 €890 million were allocated to Galileo in 2008. Therefore, this figure remained 
unchanged compared to proposed modifications of the budget by the EP, although the 
payments line was reduced to €200 million.7 
 

Table 13. Budget appropriations in the Galileo chapter (2008) 

 Final amount 
Galileo programme €890,000,000 
Galileo Supervisory -Authority - Subsidy 
under Titles 1 and 2 

€7,460,000 

Galileo Supervisory Authority - Subsidy under 
Title 3 

€3,100,000 

 

3.4 Evaluation 

In providing our evaluation of funding in the field of aeronautics and aerospace, we 
focus first on general comments on problems emerged in research funding in the sector 
at hand. In Section 3.4.2 below, we then evaluate actions undertaken during the 2006-
2008 timeframe according to four dimensions: of relevance, effectiveness, efficiency 
and usefulness.  

                                                 
4 Directive 2004/18/EC of the European Parliament and of the Council of 31 March 2004 on the 
coordination of procedures for the award of public works contracts, public supply contracts and public 
service contracts, OJ L 134, 30.4.2004, pp. 114–240. 
5 Only at European level can the dispute resolution last approximately 2 years. 
6 Agreement and joint statement of Parliament, Council and the Commission on the funding of the Galileo 
project reached on 13 December 2007. 
7 Amendments and proposed modifications to the draft general budget of the European Union for the  
financial year 2008, delivered on 25 November 2007 by the European Parliament. 
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3.4.1  General comments 

Generally, transport is less vulnerable to political tensions than the energy field. This 
can be seen both at national and EU level. First, even if member states can have 
diverging views on major issues, these views are normally not conflicting, unlike the 
case of energy policy. Secondly, the dialogue between DG RTD and DG TREN is often 
constructive, as the aims and objectives of DG RTD and DG TREN complement each 
other. The main goal pursued by both DGs is fostering EU competitiveness. 
Accordingly, funding of research in this area appears more balanced and less 
problematic, compared to the findings in the field of energy. 
In general, we have observed no significant ambiguities as regards the aims and 
structure of programmes selected for funding. The financing of aims and objectives 
seems to be relevant; long-, medium- and short-term objectives are well balanced; and 
projects also seem to address perceived needs, most of them in a cost-effective way. 
However, some problems can also be identified. These problems relate more to 
administrative difficulties, rather than substantive matters in the design or 
implementation of projects and programmes. Such administrative inefficiencies are 
quite important, as they can significantly affect overall costs levels and, ultimately, the 
efficiency of EU funding. In this respect, we recommend two main actions in particular: 
1. Proper ex ante expert evaluation of programme financing. In order to avoid 

considerable cost increases in large research and infrastructure projects, EU 
institutions (most notably, the Commission) should focus more on project planning 
and ex ante risk evaluation before deciding to initiate the allocation of funds to a 
project. Such planning and evaluation should help to assess all risk groups, evaluate 
the necessity to involve private partners (in the case of concessions or PPP schemes) 
and related issues. Possible (though not the only) solutions could entail the external 
validation or peer-review of larger projects and programmes by several independent 
experts (preferably with different skills, such as consultants, academics and 
practitioners, professional associations, etc.); and preparing ex ante risk assessment 
plans. The ex ante and ex post provision of external expertise might help consider as 
many factors as possible, thus enabling the most accurate and informed decisions as 
regards project funding, design and implementation.  

2. Precise and unambiguous legal obligations of participants to the main programmes 
or projects. As the example of Galileo clearly testifies, there is a need to clarify the 
parties’ contractual obligations and associated liability as precisely as possible, 
especially in the case of concession relations (or PPP schemes). Such safeguards are 
particularly important in the light of the legislation on joint undertakings (in the case 
of JTIs, SESAR and GALILEO), which does not provide enough assurances against 
the drop-out of private parties. Various options can be chosen, ranging from 
recourse to so-called lex mercatoria (e.g. UNIDROIT Principles of International 
Commercial Contracts (2004 ed.), to the drafting of ad hoc default rules for large 
and complex public-private partnerships in research, which all contracts 
subsequently signed shall refer to. Use of such ‘boilerplate’ could help avoid 
situations where private parties do not feel committed to performance and/or project 
outcomes. Moreover, it seems absolutely necessary to agree in advance on fast and 
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effective dispute resolution systems, which could be activated in case of a party’s 
failure to perform in a research programme or project. 

These general comments also apply to the current situation in the Galileo programme 
(the stage following In-Orbit Validation) and in SESAR. 

3.4.2 Evaluation 

3.4.2.1 Relevance 

The relevance dimension measures the extent to which the objectives of public 
intervention appear appropriate with respect to the funds allocated, the needs perceived 
and the specific problems the intervention was meant to solve.  
Against this background, it is safe to state that the aims and objectives of funded 
research in the field of aeronautics can be perceived as relevant, as funded projects 
address issues such as long-term energy efficiency, as well as environmental and safety 
concerns (see Table 4 for FP6 and FP7). Generally, planned and executed programmes 
(FP6 and FP7) and projects (see Chapter 3.2) fit this definition, and can be considered to 
be highly relevant. Finally, the development of a European global satellite navigation 
system can also be considered as relevant. As we mentioned in our case study, Galileo 
promises to make Europe independent from other navigation systems, which are 
military in nature.  
In summary, we consider projects funded in the field of aeronautics to be fully relevant.  

3.4.2.2 Effectiveness 

The effectiveness dimension is the extent to which the effects of a given programme 
have contributed (or are likely to contribute) to the achievement of the specific 
objectives of the intervention.  
Generally speaking, all the research activities contribute to the gradual attainment of the 
long and mid-term objectives (2020). Therefore, a presumption can be made that the 
goals pursued (in terms of technical progress) and the funding allocated are adequate. 
As regards, more specifically, the Galileo programme, building a separate global 
satellite navigation system is likely to contribute significantly to Europe’s 
competitiveness and growth. This is completely true if Galileo eventually leads to the 
creation of lively downstream markets. Also, the Galileo programme should contribute 
to the achievement of important goals in other sectors, such as transport, electronic 
communications, energy, etc. 
In terms of SME involvement, latest awarded calls testify to a general improvement; 
this also applies to the involvement of new member states (small projects and projects 
involving new member states received half of the funding). 
The financial perspective for 2007-2013 re-allocated an additional €2.4 billion to 
Galileo. Such a re-allocation is definitive and no further change is expected. However, 
the cost estimate made by the Commission only represents a ‘best case scenario’, and 
probably contravenes the principle of precaution in accounting. In case of cost overruns, 
the whole project might come into question again.  
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In summary, we conclude that the funding of research in the field of aeronautics in 
2006-2008 has been only partly effective, as it is not entirely clear whether the actions 
undertaken will extensively contribute to the achievement of the very important goals 
set at EU level.8 The lack of certainty as regards the final outcome of key projects, and 
the lack of adequate safeguards for ensuring private parties’ incentive to perform 
represent key problems that should be tackled and solved in the years to come, in order 
to improve the effectiveness of funding in this field. 

3.4.2.3 Efficiency 

The efficiency dimension is to be interpreted as ‘cost-effectiveness’, i.e. how 
economically the various inputs have been (or are likely to be) converted into outputs 
and results. Accordingly, under this heading we look at whether the expected effects are 
likely to be obtained at reasonable cost, and whether cheaper alternatives were (or 
would still be) available. 
In this respect, the activities in the whole field of aeronautics appear beneficial, as they 
promise to deliver highly desirable results and accordingly ‘value for money’. However, 
these benefits have been seriously watered down in some projects, such as Galileo. This 
is not only due to the importance of this project, but also to the fact that Galileo now 
accounts for the lion’s share of funding under Title 06. 
Especially when it comes to the Galileo programme, the cost-effectiveness of funds 
allocated is being significantly jeopardised due to insufficient contractual safeguards. In 
this respect, it would have been possible to allocate at least some of the risks to the 
private sector at the outset, as is the current practice in most of the PPP (public-private 
partnership) practice at EU level.9 Had this been achieved in the negotiations on the 
Galileo PPP, the same benefits could have been achieved at a much lower cost.  
Moreover, there is still no system in place that could be used for monitoring and 
feedback to minimise future additional costs of the Galileo project. The adoption of a 
thorough risk allocation plan would thus be more than welcome. A similar reasoning 
also applies to the SESAR project. Also, in the case of GALILEO, it would be advisable 
for the Commission to communicate the technical possibilities that would be available 
once the development stage of GALILEO is complete. This in theory should help to 
save expenditure when GALILEO is launched. 
All in all, the monitoring and control of costs in large funded projects has performed 
quite poorly. For this reason, we consider that the efficiency of funded projects could be 
improved significantly in years to come.  

                                                 
8 Note that our assessment of effectiveness is significantly different from that of relevance above. This is 
due to the fact that, although actions undertaken are in principle appropriate and relevant, their 
implementation currently suffers from a number of uncertainties, which may undermine the achievement 
of the stated goals.  
9 See A. Renda and L. Schrefler (2006), Public-Private Partnerships: National Experiences in the 
European Union, Report for the European Parliament’s IMCO Committee, February 2006, available 
online on the Committee’s website. 
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3.4.2.4 Usefulness  

Accounting for the usefulness dimension means assessing whether the expected impacts 
of funded projects correspond to the needs and problems already identified.  
As we recalled under the relevance dimension, the funding of programmes and projects 
in the field of aeronautics promises to achieve various social, economic and 
environmental benefits, which suggests that the projects are certainly useful and 
respond to real needs and problems. Needless to say, Galileo is also to be considered 
very useful because of its contribution to EU competitiveness and also due to expected 
spillover effects in adjacent sectors. 
At the same time, some of the key projects funded in this field will be of utmost 
usefulness only if the correct time-to-market is respected: for example, if Galileo is not 
developed and implemented in a timely manner, most of the advantages of new services 
may be reaped by competing technologies being developed in the US, Russia and 
China. As current contractual arrangements seem insufficient to ensure that this result is 
achieved, we consider this element to reduce the expected usefulness of the actions 
undertaken. This, in turn, also means that, were Europe able to achieve a more efficient 
and careful risk monitoring and contract drafting in launching large research projects in 
this field, the usefulness of actions undertaken would be very high.  

3.5 Concluding remarks 

In this section of our study, we have provided an evaluation of the funding of research 
in the field of aeronautics, with particular emphasis on the Galileo project, which was 
the subject of a case study (Section 3.3). Table 14 below shows our assessment in terms 
of relevance, effectiveness, efficiency and usefulness. Our summary table assigns scores 
from 0 (minimum) to 4 (maximum). As shown in the table, we consider that a number 
of initiatives could lead to an increase in all dimensions – in particular, in the 
effectiveness and efficiency dimension, which score rather low in our evaluation. Our 
conclusions include the following: 
• Project funding in the aeronautics/aerospace field appears more balanced and 

coherent in light of existing policy goals, compared to what occurs in the energy 
field. This is partially due to the fact that transport issues are not as politically 
controversial as energy ones, and that there are no fundamentally different 
objectives between member states. 

• The adoption of JTIs has been hailed as a necessary initiative, although it may create 
significant implementation problems, especially as regards the allocation of 
financial risks and demand risks during the implementation phase.10 In particular, 
the type of public-private-partnership scheme selected appears essential, as 
demonstrated by the Clean Sky project: a clear allocation of responsibilities and 

                                                 
10 See the European Commission staff working document, Joint Technology Initiatives: Background, 
State-of-Play and Main Features, SEC(2007) 692, 15 May 2007. 
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risks, a risk management plan and contractual provisions aimed at tackling the 
problem of failure to perform are of vital importance for setting up effective JTIs.  

• However, the Commission currently lacks suitable alternatives to replace or 
reorganise JTIs if risk allocation problems emerge (as in Galileo). Therefore, some 
future problems could appear in the short run, as the mid-term Commission 
evaluation is scheduled only for 2009. 

• As the EU funding related to the Galileo project had to be tripled due to the 
problems that emerged during the execution of the contract, close monitoring and 
risk-management is needed to avoid further financial risks in the future. 

Recommended actions thus include improving risk management practices in launching 
and implementing large research projects, adding more rigid requirements and 
achieving a more balanced risk allocation when negotiating public-private-partnerships 
for research and, more generally, improving the system of sanctions and liability for 
breach of contractual agreements. Contrary to what we found in the energy field, here 
we do not question the relevance and usefulness of initiatives undertaken; on the 
contrary, we believe that better management of existing initiatives would significantly 
boost the ‘value for money’ of actions undertaken in 2006-2008. 
 
Table 14. Summary of the evaluation of the funding of research in aeronautics, 2006-08  

Research field Relevance Effectiveness Efficiency Usefulness 

● ◔ ◔ ◕ Aeronautics 
• Actions respond to 

needs and objectives; 
• Galileo is very 

relevant and 
appropriate for 
Europe. 

• Unclear whether the 
actions undertaken 
will contribute to the 
achievement of the 
very important goals 
set at EU level.  

• Lack of certainty as 
regards the final 
outcome of key 
projects;  

• Lack of adequate 
safeguards for 
ensuring private 
parties’ incentive to 
perform.  

• Same objectives 
could have been 
reached at much 
lower cost with 
better negotiation at 
the outset. 

• Need for risk 
management plans 
and more balanced 
risk allocation when 
negotiating the 
contract. 

• Need for more 
careful and ad hoc 
drafting of contracts 
for PPP in large 
research projects. 

• Actions correspond 
to needs 

• The potentially very 
high usefulness of 
actions undertaken is 
jeopardised by 
inefficient and 
incomplete project 
management 
practices.  

Legend: ○ = very low; ◔ = low; ◑ = medium; ◕ = high; ● = very high 



80 | CEPS EVALUATION REPORT FOR THE EP BUDGET COMMITTEE  

 

4. Conclusions and summary of findings 

In this study, we have provided an interim evaluation of the relevance, effectiveness, 
efficiency and usefulness of actions undertaken in the funding of research at EU level in 
the fields of nuclear fusion and aeronautics/aerospace. We also analysed more in-depth 
two case studies of very large projects funded under these budget headings – ITER and 
Galileo.  
Our final recommended actions for the energy field involve both the project selection 
and budget allocation phase, and the project implementation phase. We can summarise 
our final recommended actions as follows: 
• Need for increased attention for other sources of energy, in order to help Europe 

achieve a sustainable energy mix in the next decades. Currently, most of the funds 
are allocated to nuclear fusion, and many other potentially valuable sources of clean 
energy are significantly under-researched. 

• Increased attention and budget spending for ancillary initiatives to core nuclear 
fusion research, in particular as regards investment in human capital and actions 
aimed at addressing the risk of skills shortage in the coming years (e.g. grants to 
researchers in the nuclear fusion field) and the consequent loss of leadership for 
Europe; 

• Prioritisation of investment in developing the ITER DEMO, in order to avoid that 
current and future investments prove remain “sunk” before the ITER organisation 
has actually managed to show the technological and commercial viability of the 
technology to be developed; 

• Development of contractual arrangements that reduce the risk of failure to perform 
and reallocation of risks and costs overtime; this is particularly important for the 
ITER project, which will lead to assembling as many as 10,000 components, to be 
built by different firms in different countries, and according to different building 
codes and different procurement rules. 

In aeronautics and aerospace, we found less reason to be concerned about the selection 
of projects, which appear all relevant and useful, and way more coordinated with EU 
policy goals. At the same time, however, we found a significant margin for 
improvement of contractual practices.  

• Quite relevant projects. Project funding in the aeronautics/aerospace field appears 
more balanced and coherent in light of existing policy goals, compared to what 
occurs in the energy field.  

• Need to proceed with JTIs, but with more safeguards. The adoption of JTIs can 
prove very useful, although it may create significant implementation problems, 
especially as regards the allocation of financial risks and demand risks during the 
implementation phase. In particular, the governance structure of public-private-
partnership schemes appears essential.  

• Implementation risks. It seems that the Commission currently lacks suitable 
alternatives to replace or reorganise JTIs if risk allocation problems emerge (as in 
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Galileo). Therefore, some future problems could appear in the short run, as the mid-
term Commission evaluation is scheduled only in 2009. 

• Need to monitor costs closely. As the funding related to the Galileo project had to be 
tripled due to problems emerged during the execution of the contract, close 
monitoring is needed to avoid further financial risks in the future, both for Galileo 
and other projects such as SESAR. 

Recommended actions thus include improving risk management practices in launching 
and implementing large research projects, adding more rigid requirements and 
achieving more balanced risk allocation when negotiating public-private-partnerships 
for research, and more generally improve the systems of sanctions and liability for 
breach of contractual agreements.  
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Glossary 

CORDIS 
The Community Research and Development Information System (CORDIS) is a large internet 
information system comprising information on past and on-going projects, current calls for 
proposals, partner search facilities, an electronic proposal submission system (EPSS) and many 
more features. 
The CORDIS website can be found at: http://www.cordis.europa.eu 

 
Co-operative research projects - CRAFT 
Co-operative research projects are projects whereby a number of Small or Medium-Sized 
Enterprises (SME) assign scientific and technological research activities to RTD performers 
(e.g. to research centres or universities). These activities may also be carried out by innovative 
and high-tech SMEs in co-operation with research centres and universities. The SMEs retain 
ownership of the results. 
For further information: http://sme.cordis.lu/craft/home.cfm 

 
Collaborative research 
The reference to “Funding of collaborative research” under this report should mean the funding 
which is assigned under FP7 (heading “Cooperation”) and represents allocations under Title 08 
of the General Budget. 

 
EUREKA 
Is a pan-European network for market-oriented, industrial R&D. EUREKA supports the 
competitiveness of European companies through international collaboration, in creating links 
and networks of innovation. The objective is to bring high quality research and development 
efforts to the market and to use the multiplying effects of co-operation. 
The EUREKA website can be found at: http://www.eureka.be/ 

 
European Research Area - ERA 
This is a general concept proposed by the Commission and endorsed by the European 
Parliament and Council to overcome the present fragmentation of Europe efforts in the area of 
research and innovation. The concept comprises organizing co-operation at different levels, co-
ordinating national or European policies, networking teams and increasing the mobility of 
individuals and ideas. FP6 will be an important tool in support of the ERA, alongside national 
efforts and other European co-operative research activities. 
For further information, please consult: http://europa.eu.int/comm/research/era/index_en.html 

 
ERA-NET 
The ERA-NET scheme will be the principal means for the Sixth Framework Programme to 
support the co-operation and co-ordination of research activities carried out at national or 
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regional level. The scheme will be financed as a part of the specific programme “Integrating and 
strengthening the European Research Area”. 
For more information, please consult: http://europa.eu.int/comm/research/fp6/era-net.html 

 
European Space Agency- ESA 
The European Space Agency is Europe’s gateway to space. Its mission is to shape the 
development of Europe’s space capability and ensure that investment in space continues to 
deliver benefits to the people of Europe. 
ESA has 15 Member States. By coordinating the financial and intellectual resources of its 
members, it can undertake programmes and activities far beyond the scope of any single 
European country. 
For more information, please consult: http://www.esa.int/export/esaCP/index.html 

 
Integrated Projects- IP 
Integrated Projects (IP) are one of the new instruments of FP6. An Integrated Project is a trans-
national multi-partner project with the main aim to generate knowledge in the priority thematic 
areas of FP6. Integrated projects have to include research and technological development 
activities and can in addition have demonstration, training and innovation-related activities. 
For more information, please consult: http://www.cordis.lu/fp6/instr_ip.htm and 
http://ec.europa.eu/research/fp6/index_en.cfm?p=0_instruments 

 
Iter DEMO 
Iter DEMO is a true demonstration reactor, capable of producing around 1000MW of electrical 
power provided to the network, in order to exploit ITER technology for commercial use. 

 
Joint Programme of Activities -JPA 
The Joint Programme of Activities is the plan of action for implementing a Network of 
Excellence. Networks of Excellence are expected to induce and to manage processes of change: 
to remove mental, financial, technical and legal barriers to integration; to durably 
“institutionalise” the links between the institutions involved, which will imply the restructuring 
of the research portfolios and of the existing organizational structures. The JPA must show the 
serious commitment of all partners to organizational change. 
For more information, please consult: http://www.cordis.lu/fp6/instr_noe.htm 

 
Joint Research Centre-JRC 
The “official mission” of the JRC is to: provide customer-driven scientific and technical support 
for the conception, development, implementation and monitoring of EU policies. As a service of 
the European Commission, the JRC functions as a reference centre of science and technology 
for the Union. Close to the policy-making process, it serves the common interest of the Member 
States, while being independent of special interests, private or national. 
The website of JRC can be found at: http://ec.europa.eu/dgs/jrc/index.cfm 
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Network of Excellence-NoE 
Network of Excellences are an instrument to overcome the fragmentation of the European 
research landscape with the objective to strengthen European excellence in a given area. Their 
purpose is to reach a durable restructuring/shaping and integration of efforts and institutions or 
part of institutions (laboratories, departments, units, teams etc.) in areas where this is necessary. 
For more information, please consult: http://www.cordis.lu/fp6/instr_noe.htm 

 
New instruments 
The specific aim of FP6, not just to fund good research, but also to have a structuring and 
coordinating effect on the European research landscape, requires the application of new types of 
projects (new mechanisms for indirect Community intervention) bringing together a critical 
mass of resources and leading to lasting integration of research capacities. The three new 
instruments are Integrated Projects, Networks of Excellence and Programmes implemented 
jointly by several Member States (“Article 169”). 
For more information, please consult: http://www.cordis.lu/fp6/instruments.htm 

 
Small or Medium-Sized Enterprise- SME 
The Commission applies the following criteria to decide whether an enterprise is a Small or 
Medium-sized Enterprise (SME): (1) The number of full time equivalent employees is less than 
250, and (2) the annual turnover does not exceed EUR 40 million or the annual balance sheet 
total does not exceed EUR 27 million, and (3) it must not be more than 25% controlled by a 
company which is not an SME. This definition is under revision and might change during the 
lifetime of FP7. 
For more information, please consult: http://www.cordis.lu/fp6/sme.htm 

 
Specific Targeted Research Project - STREP 
Collective multinational research project co-financed by the European Union which can take 
one of the following 2 forms or a combination of the two: (1) Technological research and 
development project intended to improve existing products, processes or services; (2) 
Demonstration project intended to prove the viability of new technologies not yet on the market. 
It should be noted that STREPs were replaced under FP7 by “Collaborative research projects”. 
For more information, please consult: http://cordis.europa.eu/fp6/instr_strp.htm  

 
Work Programme- WP 
Work programmes are plans drawn up by the Commission for the implementation of the 
specific programmes of FP6. They comprise detailed descriptions of the activities (thematic 
priorities, instruments used, evaluation procedures and criteria, deadlines, roadmaps) and are 
revised at least annually. They provide all information necessary to launch calls for proposals. 
The extent to which a proposal addresses the objectives of the work programme is an evaluation 
criterion, i.e. in order to prepare a successful proposal, one has to read carefully the work 
programme related to the call addressed. 
For more information, please consult: http://www.cordis.lu/fp6/find-doc.htm#wps 
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