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tions to their social, economic, and environmental 
problems, and is key to CIHR’s global health activi-
ties. 

Whereas CIHR reports to Parliament through 
the Minister of Health (Figure 3.b.2), the other 
granting agencies report through the Minister of 
Industry. Federal science policy is the responsibility 
of the Minister of State (Science and Technology), 
a junior Cabinet minister within the Industry 
Portfolio. 

By virtue of its integration into the Health 
Portfolio (Figure 3.b.2), CIHR also interacts closely 
with the other two major agencies reporting to the 
Minister of Health: (i) Health Canada, which pro-
tects Canadians against risks from the environment, 
ensures the safety of consumer and health products, 
and is responsible for the approval of new drugs. 
It is also responsible for delivery of healthcare to 
First Nations people on reserves and to Inuit com-
munities in the north; (ii) the Public Health Agency 
of Canada, which focuses on health promotion 
and prevention of chronic disease, health and dis-
ease surveillance, and is responsible for infectious 
disease control and the response to public health 
emergencies. It works with provincial, territo-
rial and municipal governments, which share the 
responsibility for protecting public health.

Figure 3.b.2.  
The federal research and 
innovation system  
(Source: CIHR)

The Canadian Institutes of Health Research: 
creation of a new model

The Canadian Institutes of Health Research 
were created ten years ago, replacing the Medical 
Research Council of Canada (MRC). In contrast to 
the MRC, which solely supported biomedical and 
clinical research, CIHR was tasked with supporting 
the whole spectrum of health research, including 
health services and public health research.

Consequently, CIHR’s mandate calls for bal-
anced support of the four themes of health research, 
defined in the CIHR Act as “bio-medical research 
(theme 1), clinical research (theme 2), research 
respecting health systems and health services 
(theme 3), the health of populations, societal and 
cultural dimensions of health and environmental 
influences on health (theme 4)”. It also calls for 
equilibrium between ‘open’ (or investigator driven) 
funding versus ‘strategic’ (or targeted) funding. An 
early consensus of its governing body was to move 
gradually to a 70/30 split between open and strate-
gic investments, and indeed the strategic funding 
proportion increased from 10% in 2000-2001 to 33% 
in 2009-2010. 

In addition to this broadened mandate, CIHR 
was given the mission “to excel, according to 
internationally accepted standards of scientific 
excellence, in the creation of new knowledge”, but 
also to ensure translation of this knowledge “into 
improved health for Canadians, more effective 
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health services and products and a strengthened 
Canadian healthcare system”. The second part of 
this mandate, dealing with Knowledge Translation 
(KT), was novel for a Canadian research agency, 
and unknown territory for most researchers.

CIHR’s structure is fundamentally different 
from that of its predecessor and of other federal 
Granting Councils, in that it comprises 13 ‘vir-
tual’ thematic Institutes. In contrast to the US 
NIH, CIHR Institutes are not legislated entities, 
nor bricks-and-mortar organisations with intra-
mural research programmes. They are delocalised 
networking entities, based in the institutions (uni-
versity or hospital) with which their Scientific 
Director is affiliated.

The 13 Institutes (Figure 3.b.3) form the con-
stitutive core of CIHR and are its distinctive and 
fundamental organisational feature.

CIHR: structure and governance
CIHR is governed by an independent Governing 
Council (GC) of 18 members, including the 
President, who are appointed by the Governor-
General of Canada on advice from the Federal 
Cabinet. The President, who also acts as CEO of 
the organisation, chairs the GC.

GC is responsible for setting the overall strate-
gic directions for CIHR and approving its budget. 
Members of GC include distinguished health 
researchers as well as a broad range of Canadians 
with an interest in health research, such as health 
system managers, health institution managers, 
senior administrators from academia, representa-
tives of industry, governance and ethics experts 
and health policy-makers. The Deputy Minister of 

the Department of Health (a civil servant) is an ex-
officio non-voting member. GC usually meets three 
times a year, plus an annual strategic retreat.

A major role of GC is to appoint, on the 
President’s recommendation, Scientific Directors 
(SDs). SDs are recognised leaders of their cognate 
research community, who normally devote 50% of 
their time to leading the Institute and 50% of their 
time to research, though many devote a greater pro-
portion of their time to Institute responsibilities. 

Each Institute has an approximately 15-member 
volunteer Institute Advisory Board (IAB) primarily 
composed of researchers, but including some mem-
bers from the public, private and non-profit sectors, 
including health practitioners and healthcare system 
decision and policy-makers. The IABs help the SD 
draft the Institutes’ own strategic plans, consistent 
with the over-arching CIHR plan, set and evaluate 
the Institutes’ research priorities and allocate their 
research budgets accordingly.

The Institutes also add value to CIHR by provid-
ing specialist scientific acumen and the viewpoints 
of their research communities and relevant stake-
holders in health research. Collectively, they form 
CIHR’s Scientific Council, which is the highest-level 
decision-making forum for science strategy and 
management. Scientific Council provides scientific 
leadership and advice to GC on health research and 
KT priorities and strategies, in accordance with the 
overall directions determined by GC.

 
CIHR: budget and expenditures
CIHR receives its budget from funds voted annu-
ally by Parliament. The money must be spent on 
grants and awards by the end of the fiscal year 

Figure 3.b.3.  
CIHR’s 13 Institutes.  
(Source: CIHR).
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and CIHR cannot incur a deficit. There are three 
budget components: (i) operational budget, covering 
administrative costs and salaries of CIHR employ-
ees; (ii) the ‘base’ budget, whose allocation is under 
the control of GC; and (iii) funding earmarked by 
the Federal Government for specific programmes 
such as for HIV-AIDS research, radioisotope imag-
ing and smaller mandated programmes. This also 
includes CIHR’s share of tri-agency programmes 
such as the NCE, the CECR, the CRC, and the 
Banting and Vanier studentships programmes. 

CIHR’s overall budget has increased more than 
threefold since its inception and amounted to 
C$984 million in 2009-2010 (Figure 3.b.4). By com-
parison with the budget increases over the decade 
for agencies in other leading health research nations, 
CIHR has done well (Figure 3.b.5). 

Open competition accounts for the largest share 
of CIHR expenditure. Included in this category 
are training and salary awards and open operating 
grants. 

The open operating grants programme repre-
sented a C$403 million investment in 2009-2010, 
supporting 3,791 grants. These grants are awarded 
for periods of three to five years and their cur-
rent median value is C$107,000 per annum. 
Although these grants may appear small in com-
parison with NIH grants, they exclude investigator 
salaries and institutional overhead. A separate tri-
agency Indirect Costs Grant programme provides 
C$325 million a year in overhead to research insti-
tutions, based on the grants they receive from the 
tri-agencies, using a sliding scale that ranges from 
80% to 20% of direct costs, with smaller institutions 
receiving the higher rates.

Approximately C$275 million of CIHR’s budget 
was invested in strategic initiatives in 2009-2010. 
These strategic initiatives are implemented through 
open requests for applications and all applications 
are peer-reviewed. The topics are selected in con-
formity with individual Institutes’ and overall 
CIHR’s strategic plans. 

As seen in Figure 3.b.4, Institutes’ investments 
account for the bulk of strategic initiatives. Thus, 
even though each Institute has a relatively small 
research budget (currently C$8.5 million per year; 
total: C$110.5 million), the strategic use of these 
research budgets, individually, or in collaboration 
with a variety of external public or private part-
ners, other Institutes and corporate portfolios have 
allowed them to invest significantly in neglected or 
emerging areas of health research (Figure 3.b.4). 
These investments, in turn, have contributed to gen-
erating new knowledge, building research capacity, 
and developing competence, so that investigators 
working in targeted areas can go on to secure 
continuing support from CIHR’s open funding 
competitions.

CIHR-supported researchers (including train-
ees with studentships or fellowships) have increased 
from 5,370 in 2000-2001 to 13,695 in 2009-2010. 
Support for themes 3 and 4 (Health Services and 
Policy Research and Population and Public Health) 
has particularly increased. For example, the num-
ber of students with CIHR awards working in these 
two theme areas increased from 56 in 2000-2001, 
or 6.5% of the total, to 485 in 2009-2010, or 25% 
of the total. In 2009-2010, CIHR supported health 
researchers and trainees at 332 research institutions 
in every province of Canada.

Figure 3.b.4.  
CIHR’s overall 2009-2010 budget (C$984 million). 
(Source: CIHR).
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Several Institutes have elected to fund or par-
tially fund out of their dedicated budget additional 
operating grants that are close to the pay line 
through the mechanism of Priority Announcements 
(PAs). These are published well in advance of the 
competition deadline and describe areas of enquiry, 
or types of grants, which an Institute wishes to 
encourage. In 2009-2010, a total of 262 grants were 
funded through various PAs, in addition to the 772 
new grants awarded through the open operating 
grants competition. 

CIHR’s positioning in the Canadian 
health research landscape

CIHR’s success depends on its partnerships with 
other participants in Canadian health research. 
First and foremost are the universities, hospitals, 
and research institutes where health research is 
performed. CIHR maintains close relations with 
the Association of Canadian Academic Healthcare 
Organizations (ACAHO), the national organisa-
tion of teaching hospitals, academic regional health 
authorities, and their research institutes. 

Second are health research funding agencies in 
most provinces, the largest being in Québec (Fonds 
de la recherche en santé du Québec, FRSQ, with 
a budget of ~$100 million in 2008-2009), Alberta 
(Alberta Innovates – Health Solutions), and British 
Columbia (Michael Smith Foundation for Health 
Research). Ontario has no comprehensive health 
research funding agency, but through its Ministry 
of Research and Innovation supports a number 
of organisations and programmes. In 2003, the 
provincial agencies formed the National Alliance 
of Provincial Health Research Organizations 
(NAPHRO) as a forum for discussion of common 
issues.

The 27 largest health research charities are mem-
bers of the Health Charities Coalition of Canada, 
and CIHR, through its Institutes, has partnered 
with most of its members. There are significant 
mutual advantages to such partnering, includ-

ing: pooling resources for joint research priorities; 
reducing duplication; increasing opportunities for 
KT; showing CIHR and health researchers how to 
be responsive to citizen health concerns; engaging 
those affected by health issues in developing the 
research agenda; and assisting charities with their 
fundraising for research. CIHR, the members of 
NAPHRO, and the Health Charities Coalition 
meet twice annually at the Forum of health research 
funders to ensure coherence in the Canadian health 
research funding landscape.

CIHR’s KT mandate includes commercialisa-
tion. Strong and ethical relations with the private 
sector are essential, and CIHR has regular dis-
cussions with BIOTECanada, representing the 
biotechnology industry, and Rx&D, the umbrella 
organisation for the research-based pharmaceutical 
industry. The relationship with Rx&D is formalised 
in a joint funding agreement through which, since 
2000, the two organisations have jointly invested 
about C$360 million in research conducted in uni-
versities and hospitals.

A key evolution has been the rise of the aca-
demic health sciences centres and associated 
hospital-based research institutes. Although each 
is affiliated with a university, these institutions 
are often independently-governed with respect to 
research organisation, structure and priorities. The 
ACAHO noted that in 2006, member institutions 
received almost 80% of the public funding for health 
research.

There has also been a shift of CIHR-funded 
research into community-based organisations that 
exist entirely outside the academic sphere, includ-
ing those that serve aboriginal peoples and those 
that provide care and education services to defined 
patient groups, in particular to HIV-AIDS commu-
nity organisations. Further investment in aboriginal 
peoples’ health and a greater emphasis on primary 
healthcare research will accelerate this trend.

Figure 3.b.5. 
Increase in budget since 
2000 (=1) for National Health 
Research Funding Agencies. 
(Source: CIHR).
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45a. Strengths and opportunities  
for biomedical research in Europe

What follows is a SWOT (Strengths, Weaknesses, 
Opportunities and Threats) analysis of European 
biomedical research in light of the present situa-
tion described in previous sections both within the 
European context and globally.

Strengths
One of the strengths of biomedical research in 
Europe, as shown in the SWOT analysis in Table 
4, is its ability to foster an innovative environ-
ment. Europe has a well-established reputation for 
its excellence in basic research, and a strong and 
growing reputation in clinical research. Individual 
European investigators are highly motivated and 
recognised globally for their excellence. European 
students have access to a high-quality higher edu-
cation system, and there are opportunities for 
mobility of researchers. Europe also has strong 
institutions and networks.

Europe’s biomedical research system has become 
much more efficient in recent years and Europe pro-
duces more scientific publications than the US, with 
the quality of papers steadily improving.

Europe has had historically a large pharmaceu-
tical industry but it now offers a wider range in 
health industry and services with important play-
ers in various fields such as medical devices and 
diagnostics, IT solutions or insurance.

Europe has a well-organised healthcare system 
that provides clinical research with an incompa-
rable access to patients for clinical studies. Paired 
with excellent university hospitals delivering a 
high level of healthcare and full coverage of patient 
protection and access to innovation through our 

social security system, this offers Europe a leading 
advantage.

Finally, Europe has a strong capacity to face 
complex challenges, both at the scientific and organ-
isational levels, as demonstrated by the successful 
examples of CERN, EMBO and Arianespace or 
Airbus projects.

Weaknesses
One of the weaknesses in Europe is that people are 
still not placed at the very centre of the research on 
their health. Patients as well as citizens as a whole 
could and should become active allies of biomedi-
cal research. Society needs to be provided with 
good information on ongoing research and efforts 
should be made to make it easier for citizens to 
become involved in biomedical research, for exam-
ple through patient organisations.

Another intrinsic weakness is Europe’s heteroge-
neity which can hinder biomedical research. First, 
European regulations such as the Clinical Trials 
Directive, can drastically and negatively impact 
biomedical research, despite the best of intentions. 
Secondly, there is too little common European-wide 
strategic planning despite laudable but not yet fruit-
ful efforts such as the Joint Programming or the EC 
Framework Programme. Thirdly, there is a lack of 
operational harmonisation on key medical research 
topics such as approvals, evaluation, assessment and 
European education and training. Key biomedi-
cal research bodies such as National Competent 
Authorities and Ethical Review Boards, for exam-
ple, would also benefit from enhanced operational 
harmonisation. Finally, common European criteria 
and methods for the evaluation of research input, 
output and outcomes would also benefit research 
as a whole. 

4.
How to strengthen  
biomedical research in Europe
l l l
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While researchers are highly motivated, career 
opportunities can be lacking because of the absence 
of structured career tracks. Poor working condi-
tions such as low salaries and unattractive pension 
schemes are deterring people from research or from 
performing their research in Europe. There is a lack 
of opportunities for mobility for researchers’ projects 
and more importantly for their funding. Finally, there 
is a need in Europe for a commitment and mutual 
recognition of MD/PhD programmes to offer better 
research possibilities within the medical curriculum.

Infrastructure and funding are also affected by 
low investment. As made clear by this white paper, 

Europe’s public funding for biomedical research is 
around half of that in the US. It is additionally frag-
mented, a situation that our biggest competitor does 
not have to face. The relatively low investment also 
drastically impacts upon the private sector, which 
still has too few growing SMEs in the pharmaceuti-
cal and biotechnology fields.

Opportunities
These weaknesses can all be overcome. Indeed, they 
could all become unique opportunities for European 
science. Biomedical research occupies a special place 
because of its crucial role in the health and well-

Table 4.  
SWOT analysis of European biomedical research

Strengths

•	A more innovative European environment 
fostered by biomedical research: European 
talent is “excellence in science”

•	A more efficient European biomedical 
research system

•	Strong and large European health industry 
including services

•	A more favourable European healthcare 
system

•	Europe’s capacity to face high-level 
challenges and solve complexity

Opportunities

•	Crucial role of medical research on 
humankind’s health and wellbeing

•	New health challenges are the most  
complex questions of the century

•	 Increased engagement of scientific 
community and research institutions to 
address societal grand challenges

•	Change in the economic model of health 
industry

•	European diversity – take advantage of 
regional differences

•	Existing international collaborations in 
important disease areas

Weaknesses

•	Human beings are not at the centre  
of health research 

•	European heterogeneity (differences  
among European countries)

•	Motivation  and incentives
•	 Infrastructures – fragmented capacities
•	Funding – poor innovation investments

Threats

•	Ever-increasing scientific progress  
of emerging countries

•	No key role of Europe in the global 
biomedical research landscape

•	Loss of attractiveness, investment capacity, 
leadership because of investment in US  
and rapidly emerging scientific countries  
(but partnership opportunities)

•	Lack of transparency in the setting  
of European research agenda

•	Poor political engagement on biomedical 
research and its possible impacts

•	No strong single European voice for  
the scientific community

•	Further increase in European heterogeneity 
•	 Increased healthcare costs with lack  

of proportionate increase of funding for 
biomedical research 



A 
St

ro
n

ge
r 

Bi
om

ed
ic

a
l 

Re
se

a
rc

h
 f

or
 a

 B
et

te
r 

Eu
ro

pe
a

n
 F

u
tu

re

47

being of humankind. Research communities and 
organisations need to educate European citizens and 
governments about the high return on investment 
offered by biomedical research.

The new health-related challenges that Europe 
and the world face today are exceptional issues that 
affect society at large and could be the most complex 
questions to be addressed in the 21st century. New 
paradigm shifts such as personalised medicine or 
innovative solutions to research issues such as the 
translational research gap will be needed to rapidly 
bring research results to patients. The increased 
engagement of the scientific community and of 
research organisations in addressing these grand 
challenges could also lead to increased visibility 
but more importantly to improved reactivity and 
efficiency.

The health industry has seen a radical change 
of its economic model in the past decades that will 
increasingly call upon long-term public-private part-
nerships. We are starting to see the first large scale 
initiatives with associations between public institu-
tions, academia and industry. These partnerships 
are now perceived as crucial opportunities to create 
synergies, reduce the costs and produce high value 
output within the new R&D model.

Outside Europe opportunities lie through 
existing international collaborations in important 
disease areas such as AIDS, the World Health 
Organization (WHO) leading infectious diseases 
programmes60 or the International Cancer Genome 
Consortium61.

Threats
Some of the threats to European biomedical 
research lie outside Europe. Emerging countries 
like China and India are currently investing in the 
development of their research capacities. This puts 
them in the position to elaborate science policy at 
national and global levels like the US. Europe could 
end up with no key role in the global biomedical 
research landscape because of its low involvement 
in the global biomedical research agenda setting 
and infrastructure. European research might pro-
duce good science but to no useful effect. Lack of 
investment could lead to a loss of attractiveness 
and of leadership which would remain with the 
US and shift towards emerging countries. If dealt 
with in a timely and efficient manner, Europe could 
transform these threats into opportunities where 
biomedical research partnerships could be forged 
with these countries and where Europe could be a 

60. www.who.int/topics/infectious_diseases/en/ 
61. ICGC: www.icgc.org

key player in setting the research agenda.
But Europe needs first to address certain internal 

threats, such as the current lack of transparency in 
setting its own research agenda. A situation most 
probably linked to the poor political engagement 
on biomedical research and its possible impacts that 
has led to mostly reacting to crises. The responsibil-
ity not only lies within the hands of politicians, but 
also the biomedical scientific community, which has 
not spoken with one strong single voice in Europe. 

Another danger for Europe’s biomedical field 
would be a further increase in heterogeneity. This 
could happen through the appearance of more legal 
discrepancies in national interpretations of EU reg-
ulations; through different levels of commitment 
of EU Member States; or because of the current 
heterogeneous expertise and experience in clinical 
research between European regions.

Finally, an external threat could come from 
increasing costs in healthcare as this increase could 
take place without a proportionate increase of fund-
ing for biomedical research. Lower research funding 
could of course be linked with the increasing costs 
of drugs but it could also come from lower hospi-
tal equipment budgets leading to lower innovation 
in medical devices and diagnostics. An increase in 
short-term planning in hospitals could lead to a lack 
of long-term planning in research.

Interestingly, all the threats identified above 
point to a realistic risk of a Europe that has no 
future capacity to produce a coherent science pol-
icy. Nations acting individually will never be able to 
compete with the US or the scientifically emerging 
countries. The key message from this white paper 
is that only through the development of a common 
European science policy will we be able to influ-
ence global healthcare to improve human welfare 
and provide a better future for Europe, its citizens 
and its industry. It is against this background that 
a series of recommendations were identified to 
conclude this white paper’s analysis of the state of 
biomedical research in Europe.
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b. Recommendations

1. Citizens and patients should be closely 
engaged with biomedical research 

Research is for the whole of society and for this rea-
son patients and the wider public should be closely 
engaged with the research process. 
Ways need to be developed to better engage with 
citizens about biomedical research, including on 
issues of prioritisations, funding, planning, conduct 
and reporting. The biomedical research community 
should develop participatory partnerships with 
wider society and seek to improve interactions 
between scientists, the healthcare system (includ-
ing health insurance) professionals, policy-makers, 
decision-makers and the public. Patients and the 
public should be actively involved with the research 
process, through patient organisations for example, 
and training programmes should be developed to 
improve mutual understanding between the pub-
lic and scientists. Patient associations should be 
encouraged to participate in European research 
and training projects and activities, and partner-
ships between researchers and charities should be 
facilitated to generate research programmes that 
respond to mutual aims and aspirations.

2. The results of biomedical research should 
be rapidly and efficiently brought to the patient

It is a moral and ethical duty to bring new knowledge 
generated by biomedical research as rapidly as pos-
sible to patients in the form of new drugs, procedures 
and technologies.
The gap between biomedical research and medi-
cal practice should be closed62. When evaluating 
new drugs and other technologies, there needs to 
be evidence and transparency of their comparative 
effectiveness and added value before they are given 
approval. Rigorous reporting of all clinical studies 
is crucial. Patient-oriented, translational research 
should be promoted to transform more rapidly 

62. ESF Forward Look report ‘Implementation of medical research 
in clinical practice’, 2011, ISBN 978-2-918428-36-7.

new knowledge produced by biomedical research 
into medical practice and health products: this 
will require appropriate support for translational 
research infrastructure. Collaboration, coordina-
tion and funding of systematic reviews of existing 
evidence, comparative effectiveness research, health 
technology assessments and clinical practice guide-
lines should be strengthened and methodologically 
sound. High-quality clinical research inspired by 
gaps and uncertainties identified in systematic 
reviews that answers the needs of patients, health 
professionals and society should be supported and 
facilitated.

3. Biomedical research should be conducted 
with high quality in an open, honest and 
transparent way

Biomedical research is for the good of society, and so 
the results of research paid for from the public purse 
should be made open, accessible and widely commu-
nicated. 
Researchers, public and private research organisa-
tions, universities and funding organisations must 
observe and promote the principles of integrity in 
biomedical research as described in the ESF-ALL 
European Academies (ALLEA) ‘European Code 
of Conduct for Research Integrity’63. A common 
European policy should be developed to ensure 
open access to publicly funded biomedical research. 
Coherence, common principles and effectiveness 
in the peer review process (taking into account 
the recently published ESF ‘European Peer Review 
Guide’64) should be promoted: common guidelines 
for evaluation of researchers are necessary to facili-
tate the mobility of scientists; common principles 
and criteria for evaluation of projects are a pre-

63. ESF-ALLEA (ALL European Academies; European Federation 
of National Academies of Sciences and Humanities) ‘The European 
Code of Conduct for Research Integrity’, 2011, ISBN: 978-2-918428-
37-4.
64. ESF Member Organisation Forum ‘European Peer Review 
Guide – Integrating Policies and Practices into Coherent 
Procedures’, 2011, ISBN: 978-2-918428-34-3.

1.	 Citizens and patients should be closely engaged with biomedical research
2.	 The results of biomedical research should be rapidly and efficiently brought to the patient
3.	 Biomedical research should be conducted with high quality in an open, honest and transparent way
4.	European biomedical research should be conducted within a global context
5.	 Investment should be increased to create the right world-class biomedical research
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requisite for the implementation of transnational 
research programmes. The EMRC statement on 
equal opportunities for performing research should 
be endorsed: “The EMRC advocates equal opportu-
nities in all aspects of medical research – regardless 
of age, gender, origin, profession, race, religion or 
sexual orientation”.

4. European biomedical research should be 
conducted within a global context

Biomedical research is a global pursuit providing 
opportunities for healthy competition as well as for 
fruitful collaborations. 
Common strategic planning between European 
countries should be promoted in the field of bio-
medical research to identify priorities and allocate 
resources to strengthen biomedical research. The 
mobility of themes across Europe should be encour-
aged and facilitated, and biomedical research 
inventories and mapping, priority consideration 
and decisions should no longer be based only on 
national context but take into account complemen-
tary skills in Europe. Research institutions should 
be encouraged to establish, plan and manage shared 
strategies. The development of the European bio-
technology and pharmaceutical industries including 
increased public-private partnerships should be 
stimulated. There should be enhanced collabora-
tion and sharing of research and results via EMRC, 
its Member Organisations, EUROHORCs, EC, 
ERC, COST, scientific societies, medical journals, 
universities and academic medical centres. Europe 
should actively participate in international collabo-
rations on major medical challenges (HIV/AIDS, 
demographic changes, etc.) through funding and 
excellent research. Europe should aim to play a lead-
ing role in global health research policy-making and 
implementation, defining the research agenda not 
only for Europe but globally.

5. Investment should be increased to create 
the right world-class biomedical research

Excellence requires an increased level of investment 
to provide the sort of environment in which the finest 
minds will flourish and bright young scientists will 
feel valued.
To remain competitive in the global context and to 
answer the future health needs of European citi-
zens, public investment in life and health sciences in 
Europe needs to be at a minimum level of 0.25% of 
GDP with the necessity of a sustained steady growth 
above inflation. European and national funding 
profiles should be well-aligned with commonly 

established biomedical research priorities. Major 
pan-European infrastructure projects should be 
completed including construction of the European 
research infrastructures identified in ESFRI. Cross-
border and innovative biomedical research should 
be promoted through transnational collaborative 
funding schemes on the model of a European Grant 
Union for biomedical research. A concerted effort 
should be made to attract the best brains to Europe 
and common training and career opportunities 
should be offered, together with opportunities for 
enhanced and easier mobility between Member 
States. 

Overall the goals set in the first white paper in 
2007 for strong basic, clinical and translational 
research are still highly relevant65. The tools offered 
four years ago to reach these goals seem today as 
pertinent for “best practice”66.

65. ESF-EMRC White Paper ‘Present Status and Future Strategy 
for Medical Research in Europe’, 2007. 
66. See Tool Box from EMRC White Paper (2007) in Annex 3.
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5.
Conclusion
l l l

Biomedical research is of great benefit for patients, 
citizens and society in Europe and in the rest of the 
world. Science is global and the global society ben-
efits from high-quality research results no matter 
where they are produced. 

The revenue of investments in medical research 
are 40% pro anno perpetually, so the area is impor-
tant both for patients and for societal economy.

The European Medical Research Councils have 
produced this White Paper II to assess the present 
status of biomedical research in Europe in a global 
context. Our main conclusions are that European 
biomedical research is doing well compared to the 
relatively small funding available. With more fund-
ing we could do even better.

We have previously observed a gap between the 
higher number of citations from the US publications 
compared to the European publications, but this gap 
is narrowing and the European quality is increasing. 

Outside Europe and the US biomedical research 
is growing. This is a benefit for all in the global world 
and instead of looking at each other as competitors 
the future calls for collaboration in Europe in ERA 
and in the global setting. 

In Europe there is a huge difference between 
the research productivity among countries – some 
are among the highest producers in the world and 
others are lagging behind. A strong effort should 
be made to repair this difference and ensure the 
same high quality and productivity everywhere in 
Europe - through education, funding and best prac-
tice. Education along with collaboration is crucial 
across Europe. 

The white paper recommends that citizens and 
patients should be closely involved with biomedi-
cal research, and that the results of biomedical 
research should be rapidly and efficiently brought to 
patient and healthcare. Biomedical research should 
be conducted with high quality in an open, honest 
and transparent way and investments should be at 
an appropriate level to create the right world-class 
biomedical research here in Europe. 





Annexes
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Annex 1. Scientific output: how much and what is published in the world  
in biomedical research?

Data sources

Apart from the bibliometric study comparing EU and US per-
formed by Dr Glänzel and Dr Thijs (KU Leuven, Belgium), 
data for this chapter were extracted from:
• 	US National Science Foundation (NSF) Science and En-

gineering Indicators 2010 report67 (January 2010) and the 
appendix tables available from www.nsf.gov/statistics/
seind10/appendix.htm (Tables 5-23 to 5-38).

•	Observatoire des Sciences et des Techniques (OST) Indica-
teurs de Sciences et de Technologies 2010 report 68 (December 
2010).

•	UK Evidence Ltd International comparative performance of 
the UK research base report69 (September 2009).

Useful definitions

1. US National Science Foundation (NSF)  
Science and Engineering Indicators 2010 report: 
The list of fields and subfields can be found in Table 5-24 
“Fields and subfields of S&E publications data” available from 
www.nsf.gov/statistics/seind10/appendix.htm. For our analy-
sis, the NSF field of ‘medical sciences’ was combined with the 
fields ‘other life sciences’ (including nursing and public health) 
and psychology. The NSF field of ‘biological sciences’ was used 
as such.

2. Observatoire des Sciences et des Techniques (OST) 
Indicateurs de Sciences et de Technologies 2010 report:
•	 Scientific specialisation index: a specialisation index supe-

rior to 1 (= world average specialisation index) indicates that 
the country/region/economy is specialised in the discipline 
or sub-discipline studied. A specialisation index inferior to 
1 (= world average specialisation index) indicates that the 
country/region/economy is under-specialised in the disci-
pline or sub-discipline studied.

•	The impact index at 2 years (immediate impact) measures 
the scientific impact of publications, reflecting their visibil-
ity. An impact index at 2 years superior to 1 (= world average 
impact index) indicates that the country/region/economy 
has a high impact in the discipline or sub-discipline studied. 
An impact index at 2 years inferior to 1 (= world average im-
pact index) indicates that the country/region/economy has a 
low impact in the discipline or sub-discipline studied.

Bibliometric analysis performed by Wolfgang Glänzel 
and Bart Thijs (KU Leuven, Belgium)

Methodology

The results of this study are based on raw bibliographic data 
extracted from the 1996-2009 annual volumes of the Web of 
Science (WoS) of the Institute for Scientific Information (ISI, 
Thomson Scientific, Philadelphia, PA, US). The extracted 
data have been cleaned and then processed to bibliographic 
indicators. All publications of the document type articles, 
letters, notes and reviews indexed in the 1996 to 2009 annual 

67. National Science Board. 2010. Science and Engineering 
Indicators 2010. Arlington, VA: National Science Foundation  
(NSB 10-01). January 2010.
68. Observatoire des Sciences et des Techniques. Indicateurs de 
Sciences et de Technologies 2010. December 2010.
69. UK Evidence Ltd report. International comparative performance 
of the UK research base. September 2009.

updates of the WoS have been taken into consideration. Ci-
tations received by these publications have been determined 
for the 3-year period beginning with the publication year. The 
last publication year that could be taken into account for the 
citation analysis was therefore 2007 (citation window: 2007-
2009).

Publications were assigned to countries based on the 
corporate address given in the by-line of the publication. All 
countries indicated in the address field were thus taken into 
account. An integer counting scheme has been applied; each 
publication has been assigned as a full publication to all coun-
tries contributing to the publication. 

The EU had 15 members until 2004. This is taken into ac-
count in the bibliometric data covering the period 1996-2003. 
In order to obtain consistent data, the EU with 25 members 
reflecting the situation between 1 May 2004 and 31 December 
2006 was used for the period 2004-2009.

Subject classification of publications was based on the field 
assignment of journals (in which the publications in question 
appeared) according to the 12 major fields of science and 3 
fields of social sciences and humanities developed in Leuven 
and Budapest (Glänzel and Schubert, 200370). 

Structure of the field as reflected by the WoS database

•	BIOSCIENCES (GENERAL, CELLULAR and 
SUBCELLULAR BIOLOGY; GENETICS)

B0 multidisciplinary biology
B1 biochemistry/biophysics/molecular biology
B2 cell biology
B3 genetics and developmental biology

•	 BIOMEDICAL RESEARCH
R1 anatomy and pathology
R2 biomaterials and bioengineering
R3 experimental/laboratory medicine
R4 pharmacology and toxicology
R5 physiology

•	CLINICAL AND EXPERIMENTAL MEDICINE I  
(GENERAL and INTERNAL MEDICINE)

I1 cardiovascular and respiratory medicine
I2 endocrinology and metabolism
I3 general and internal medicine
I4 haematology and oncology
I5 immunology

•	CLINICAL AND EXPERIMENTAL MEDICINE II  
(NON-INTERNAL MEDICINE SPECIALTIES)

M1 age and gender related medicine
M2 dentistry
M3 dermatology/urogenital system
M4 ophthalmology/otolaryngology
M5 paramedicine
M6 psychiatry and neurology
M7 radiology and nuclear medicine
M8 rheumatology/orthopaedics
M9 surgery

70. Glänzel W. and Schubert A. A new classification scheme of 
science fields and subfields designed for scientometric evaluation 
purposes. Scientometrics, 2003, 56:357–367.
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Glossary: measures and indicators

In order to shed light on the evolution, impact and competi-
tiveness of European biomedical research, the following publi-
cation measures and citation-based indicators were used. 
i)	 Publication count, that is, the number of publications 

published by the unit under study. For the European Un-
ion, duplicates caused by intra-European collaboration 
have been removed. 

ii)	 Share of publication output in the world total.
iii)	 Mean Observed Citation Rate (MOCR). MOCR is de-

fined as the ratio of citation count to publication count. 
It reflects the factual citation impact of a country, region, 
institution, research group etc. A 3-year citation window 
has been applied. 

iv)	 Mean Expected Citation Rate (MECR). The expected 
citation rate of a single publication is defined as the aver-
age citation rate of all publications published in the same 
journal in the same year. Instead of the one-year citation 
window to publications of the two preceding years as used 
in the Journal Citation Report (JCR), a 3-year citation 
window to one source year is used, as explained above. For 
a set of publications assigned to a given country, region or 
institution in a given field or subfield, the indicator is the 
average of the individual expected citation rates over the 
whole set. 

v)	 Relative Citation Rate (RCR). RCR is defined as the ra-
tion of the citation Rate per Publication to the Expected 
Citation Rate per Publication, that is, RCR = MOCR/
MECR. This indicator measures whether the publica-
tions of a country or institution attract more or less cita-
tions than expected on the basis of the impact measures, 
i.e., the average citation rates of the journals in which they 
appeared. Since the citation rates of the publications are 
gauged against the standards set by the specific journals, 
it is largely insensitive to the big differences between the 
citation practices of the different science fields and sub-
fields. It should be stressed that in this study, a 3-year cita-
tion window to one source year is used for the calculation 
of both the enumerator and denominator of RCR. RCR = 
0 corresponds to uncitedness, RCR < 1 means lower-than-
average, RCR > 1 higher-than-average citation rate, RCR 
= 1 if the set of publications in question attracts just the 
number of citations expected on the basis of the average 
citation rate of the publishing journals. RCR has been in-
troduced by Schubert et al. (1983), and largely been applied 
to comparative macro and meso studies since. It should be 
mentioned that a version of this relative measure, namely, 
CPP/JCSm is used at CWTS in Leiden (Moed et al., 1995).

vi)	 Normalised Mean Citation Rate (NMCR). NMCR is 
defined analogously to the RCR as the ratio of the Mean 
Observed Citation Rate to the weighted average of the 
mean citation rates of subfields. This indicator is a second 
expected citation rate; in contrast to the RCR, NMCR 
gauges citation rates of the publications against the stand-
ards set by the specific subfields. Its neutral value is 1 and 
NMCR >(<) 1 indicates higher(lower)-than-average cita-
tion rate than expected on the basis of the average citation 
rate of the subfield. NMCR has been introduced by Braun 
and Glänzel (1990) in the context of national publication 
strategy. A similar measure (CPP/FCSm) is used at CWTS 
(Moed et al., 1995). 

vii)	The ratio NMCR/RCR reflects the average level of jour-
nals chosen for publication. In particular, NMCR/RCR>1 

(>1) means that the journal impact of periodicals where 
the unit publishes is on average higher (lower) than the 
subject impact where the unit is active. 

viii)Share of author self-citations (%SCIT) is used as an 
auxiliary indicator. 

ix)	 Share of highly cited publications in the world total. 
The citation impact of each individual publication is com-
pared with the seven-fold of the corresponding subject 
standard based on the 60 subfield classification scheme 
(Glänzel and Schubert, 2003). This threshold is derived 
from the method of characteristic score and scales (Glän-
zel, 2007). Indicators on highly cited publications defined 
on the bases of characteristic scores and scales can as such 
be considered subfield normalised, and can therefore be 
applied to larger domains as well.

List of potential biases

Bibliometric analysis is subject to over- and under-estima-
tion before, at or shortly after the publication. Many examples 
can be cited where there was unjustified attention and appre-
ciation, or the lack of it, but such exceptions should not dis-
qualify the use of bibliometric analysis for most cases.

Reviews were taken into consideration in the bibliometric 
analysis although they generate a high level of citations. 

All authors indicated in the by-line of the publication 
were taken into account. To have a better view of the publica-
tion impact, it could be useful to perform the analysis by tak-
ing into consideration only the first three authors and the last 
one. 

Citations are assigned to all countries involved in the 
publication (based on the affiliation indicated in the by-line 
of the publication). Publications cannot thus be summed up 
across countries due to the large amount of collaboration be-
tween them (notably between EU and US) which usually re-
sults in more citations. 

In the citation analysis, it should be taken into considera-
tion that there is a high proportion of self-citations (around 
18-26% for EU and the US in 1996-2007). However, this has 
considerably decreased over time as can be seen in the column 
‘% SCIT’ of Table A1 below: -3.3% for the US and even -6.7% 
in the EU. This makes the citation analysis even more accurate.

Other potential biases in the citation analysis include:
•	 conscious or unconscious preferential unscientific citations 

of specific publications
•	US authors more frequently cite other US authors than au-

thors outside the US71
•	 English language publications are favoured in citation data-

bases72
•	American scientists publish on average in journals with dis-

tinctly higher impact than their European colleagues (see 
column NMCR/RCR of Table A1)

However, all these biases were already potentially present in 
the bibliometric analysis performed for the White Paper I thus 
allowing a better comparison between the medical research 
output in 2007 and today.

71. Glänzel W. and Schubert A. Domesticity and internationality 
in co-authorship, references and citations. Scientometrics, 2005, 
65:323-342.
72. Winkmann G et al. Publication languages of impact factor 
journals and of medical bibliographic databank. Deutschland 
Medizinische Forschungsrichte, 2002,127:131-37.
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Additional data on comparison of EU and US

Citations of scientific publications in other publications are 
used as a good marker for their visibility and scientific impact. 
The initial way to look into citations is to look at the cita-
tion counts (Figure A1). These counts for US publications in 
the field of biomedical research largely exceeded the citation 
counts for EU15 or EU25 publications during the time period 
1996-2007, with a 64% growth witnessed in the US and 98% 
growth in the EU.

Table A1 below shows that the mean observed citation 
rate (MOCR, the citation count divided by the publication 

count) was always substantially higher for US than EU15 or 
EU25 publications with a steady difference of about 2 citations 
per publication. This relative difference remains important 
even when corrected for the journal standard citation rate 
(MECR: Mean Expected Citation Rate) and became even 
higher when corrected for the subfield standard citation rate 
(NMCR: Normalised Mean Citation Rate).

However, the increase from 1996 to 2007 in the journal-
based relative citation rate (MECR) is higher for the EU 
(+50%) than for the US (+32%). The progression in the sub-
field-based citation rate (NMCR) is also in favour of the EU as 
it increased by +8.1% vs. a decrease of 3.6% for the US. 

The ratio of the two indicators NMCR/RCR (RCR: Rela-
tive Citation Rate, see Table A1) confirms that American sci-
entists publish on average in journals with distinctly higher 
impact than their European colleagues. This difference re-
mained stable throughout the observation period, although 
again in favour of the EU in terms of progression between 1996 
and 2007 (+8.5% for the EU vs. –4.7% for the US). 

The impact of these publications after two years as ex-
pressed by the immediate impact index73 was superior by 20 
to 40% in the US to the mean world impact index. Despite its 

73. The impact index at 2 years (immediate impact) measures 
the scientific impact of publications, reflecting their visibility. An 
impact index at 2 years superior to 1 (= world average impact index) 
indicates that the country/region/economy has a high impact in 
the discipline or sub-discipline studied. An impact index at 2 years 
inferior to 1 (= world average impact index) indicates that the 
country/region/economy has a low impact in the discipline or sub-
discipline studied.

Annex 1. Scientific output: how much and what is published in the world  
in biomedical research?

Figure A1.  
Crude citation number: biomedical research output from US and 
EU15 or EU25 estimated from ISI citations to publications from 
1996-2007.

Table A1.  
Publication and citation indicators on biomedical research in the US and EU15 (1996-2003) and EU25 (2004-2009).  
[Data sourced from Thomson Reuters Web of Knowledge (formerly referred to as ISI Web of Science)]. 
Note: The figures due to EU-US collaboration are not additive and may therefore not be summed up to the total.

Year US/EU Papers %Papers Cites %Cites MOCR MECR RCR NMCR NMCR/
RCR

%SCIT

1996 USA 117 764 37.7 745 519 53.2 6.33 5.87 1.08 1.38 1.28 21.3

EU15 119 674 38.3 535 322 38.2 4.47 4.27 1.05 0.99 0.94 26.7
1997 USA 119 343 37.1 801 213 52.2 6.71 6.19 1.08 1.38 1.27 20.3

EU15 124 208 38.6 591 509 38.6 4.76 4.58 1.04 0.99 0.95 25.3
1998 USA 122 660 36.8 838 425 51.9 6.84 6.33 1.08 1.38 1.27 19.8

EU15 131 541 39.5 635 559 39.4 4.83 4.64 1.04 0.99 0.95 24.3
1999 USA 123 072 36.5 860 480 51.0 6.99 6.46 1.08 1.37 1.26 19.5

EU15 131 980 39.2 668 585 39.6 5.07 4.89 1.04 1.00 0.97 23.3
2000 USA 122 375 36.4 861 225 50.9 7.04 6.48 1.09 1.36 1.25 19.1

EU15 131 196 39.1 673 718 39.8 5.14 4.96 1.04 1.02 0.98 22.5
2001 USA 124 944 36.7 924 603 51.0 7.40 6.78 1.09 1.36 1.25 19.0

EU15 133 182 39.1 720 266 39.8 5.41 5.21 1.04 1.01 0.98 22.1
2002 USA 121 892 36.2 918 449 50.6 7.53 6.88 1.10 1.37 1.25 18.3

EU15 129 599 38.5 724 462 39.9 5.59 5.38 1.04 1.03 0.99 21.3
2003 USA 131 393 36.2 1 049 874 50.1 7.99 7.30 1.09 1.35 1.24 17.9

EU15 138 913 38.3 837 218 39.9 6.03 5.79 1.04 1.03 0.99 20.8
2004 USA 128 178 36.9 1 039 854 50.0 8.11 7.42 1.09 1.33 1.22 18.0

EU25 136 632 39.4 844 554 40.6 6.18 5.97 1.04 1.02 0.99 21.0
2005 USA 144 287 36.3 1 165 997 49.3 8.08 7.37 1.10 1.34 1.22 18.0

EU25 155 593 39.1 975 318 41.2 6.27 5.98 1.05 1.05 1.00 21.0
2006 USA 142 280 36.4 1 151 110 48.7 8.09 7.42 1.09 1.32 1.21 18.0

EU25 150 818 38.6 966 608 40.9 6.41 6.13 1.05 1.05 1.01 20.0
2007 USA 144 567 35.7 1 219 821 48.0 8.44 7.73 1.09 1.33 1.22 18.0

EU25 156 726 38.7 1 058 684 41.7 6.75 6.41 1.05 1.07 1.02 20.0
2008 USA 161 222 33.8 : : : : : : : :

EU25 181 981 38.1 : : : : : : : :
2009 USA 158 874 33.1 : : : : : : : :

EU25 180 913 37.7 : : : : : : : :
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dominance the US impact index decreased between 2003 and 
2008 contrary to the EU’s impact index that increased during 
the same period. 
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Annex 1. Scientific output: how much and what is published in the world  
in biomedical research?

Figure A2.  
Biomedical research output from US and EU15 or EU25 countries 
estimated from citations from 1996-2007 publications. A. Mean 
Expected Citation Rate (MECR) = average citations rate of all 
publications [in the same journal in the same year] during the 
subsequent 3 years. B. Normalised Mean Citation Rate (NMCR) = 
mean observed citation rate (MOCR) / weighted average of citation 
rate for the subfield. Data sourced from Thomson Reuters Web of 
Knowledge (formerly referred to as ISI Web of Science).

Figure A3.  
Impact index at 2 years (immediate impact) per discipline:  
US, EU27, Japan and China (2008) 
(Source: OST)
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Appendix A: Non-OECD countries’ 
expenditures on health R&D
The Global Forum for Health Research (GFHR, 2009) has 
studied health R&D in a select number of non-OECD coun-
tries, including Argentina, Brazil, Bolivia, Chile, China, Cuba, 
India, Mexico, Paraguay, Russia, South Africa, Uruguay and 
Venezuela. Together, these 13 countries spent approximately 
6.9 US$ billion or 4.3% of the world’s total spending on health 
R&D in the business, government, higher education and pri-
vate non-profit sectors in 2005. 

Except for Brazil, where the official exchange rate is ap-
plied, all conversions of national currency values into US$ 
use country-specific PPPs. The individual countries spent 
approximately as follows (with the percentage share of each 
country’s total R&D spending and the total R&D spending 
in parentheses): Argentina 315.2 US$ million (13.6% of 2,318 
US$ million) in 2006; Brazil 616.9 US$ million (5.3% of 11.6 
US$ billion) in 2005; Bolivia 1.6 US$ million (4.7% of 33.9 
US$ million) in 2006; Chile 113.3 US$ million (7.0% of 1.6 
US$ billion) in 2004; China 3.6 US$ billion (2.0% of 181.8 
US$ billion) in 2006; Cuba 164.3 US$ million (37.0% of 449.8 
US$ million) in 2008;  India 1.2 US$ billion (4.5% of 26.8 US$ 
billion) in 2004; Mexico 566.7 US$ million (8.0% of 7.1 US$ 
billion) in 2006; Paraguay 0.1 US$ million (0.5% of 25.8 US$ 
million) in 2005; Russia 604.4 US$ million (2.1% of 28.7 US$ 
billion) in 2006; South Africa 712.7 US$ million (14.8% of 4.8 
US$ billion) in 2005; Uruguay 1.6 US$ million (1.0% of 158.8 
US$ million) in 2006; Venezuela 233.3 US$ million (22.5% of 
1.04 US$ billion) in 2006. 

These figures are based on the percentage shares of health 
R&D in total R&D and of total R&D in GDP, provided in 
GFHR (2009). The GDP figures measured in current PPPs 
(for all countries except Cuba) are from the World Develop-
ment Indicators by the World Bank. Cuba’s GDP measured in 
current PPP is from the CIA World Factbook. For Argentina, 
the PPP is based on the annual average exchange rate from the 
Argentine Central Bank and the index of PPP published by the 
World Bank. The annual average exchange rate used in figures 
for Brazil is from the Federal Bank of Brazil.

Appendix B: Methods
In spite of long-standing efforts by the OECD to impose the 
same standards for R&D surveys in all of its member coun-
tries, it should be noted that the international comparability of 
health R&D data may be compromised by the fact that some 
countries have developed rather idiosyncratic organisational 
structures for their medical research, which can make the task 
of tracing the flows of funds difficult. For this reason, OECD 
data tend to underestimate the flow of funds into health R&D 
in the US non-market sectors substantially. For example, large 
parts of what according to OECD definitions should be con-
sidered medical or human health-related R&D are classed as 
belonging to biology or other basic life sciences by major per-
formers of this type of R&D in the US, such as national gov-
ernment agencies and universities. OECD data for Germany 
exhibit a similar problem: a large share of Germany’s health-
related R&D takes place outside the university system, in re-
search institutes dedicated to basic sciences, such as the Max 
Planck institutes, the Helmholtz centres and the Leibniz or-
ganisation. These institutions often conduct research with the 
objective of developing applications to human health, but tend 
to classify their research in terms of basic scientific categories, 

such as molecular biology and genomics, under the broad um-
brella of biology and the life sciences. Data collection in France 
is also particularly difficult as the French non-market sector 
for medical research comprises a wide variety of regional and 
national institutes, such as the Institut national de la santé 
et de la recherche médicale, as well as relatively large private 
non-profit associations and endowed foundations, such as the 
Pasteur Institute. Funding flows into health R&D are hence 
subject to an unusual degree of heterogeneity in the case of 
France, too. 

A more general caveat relates to the adopted method of 
converting national expenditures into a common currency. In-
stead of monetary exchange rates, purchasing power parities 
(PPPs) for countries’ GDP, as provided by the OECD, are used. 
In principle, it would be desirable to apply more sophisticated 
PPPs that are specific to the basket of goods and services used 
as inputs in health R&D, but such sector-specific PPPs are 
not available. Against this background, the GFHR (2008) has 
rightly drawn attention to the need to develop specific PPPs 
for health R&D in the future.

1. PPPs 

Economists and the OECD use purchasing power parities 
(PPPs) to determine how many units of a reference currency a 
given quantity of goods and services costs in different countries 
and to obtain a meaningful indicator for cross-country com-
parisons of income or expenditure volumes that aptly reflects 
the differences in the purchasing power of households, inves-
tors or governments. To do so, the OECD compares price levels 
for a basket of comparable goods and services that are selected 
to be representative of consumption or expenditure patterns 
in the various countries. Monetary exchange rates cannot be 
used because in addition to price differences, they are usually 
influenced by volumes of financial transactions between cur-
rencies and expectations in foreign exchange markets, among 
other factors. Given that price behaviour is different in differ-
ent industries and sectors, the OECD publishes specific PPPs 
for a number of different types of goods and services, but spe-
cific PPPs for the inputs in health-related R&D are not avail-
able. We therefore use PPPs for GDP, as they can be considered 
the most generic PPPs. For the aggregates of various groups of 
European countries, we use annual PPPs to convert national 
expenditures into euros and then convert this aggregate into 
US$, the currency used as the standard unit for international 
comparisons by the OECD.

2. The Frascati Manual 

The so-called Frascati Manual lays down international stand-
ards for the classification of research and development (R&D) 
activities, including the distinction between funder- and 
performer-reported data on countries’ health-related R&D. 
Today’s R&D statistics are the result of the systematic de-
velopment of surveys based on the Frascati Manual that are 
part of the statistical system of OECD member countries. The 
manual’s internationally accepted definitions have helped 
economists to identify “best practices” in science and technol-
ogy policies. As a result of initiatives by the OECD, UNESCO, 
the European Union and various regional organisations, the 
Frascati Manual has become a standard for R&D surveys 
worldwide. 

Annex 2. Funding for biomedical research in Europe and globally
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3. NABS

The Nomenclature for the Analysis and Comparison of Scien-
tific Programmes and Budgets (NABS) was developed in 1969 
and first revised in 1975. It is linked to the Frascati Manual 
(OECD 2002) and mainly used for government budget appro-
priations or outlays on R&D (GBAORD) and R&D statistics at 
the national and international level, breaking down each coun-
try’s annual spending according to the socio-economic objec-
tives pursued, as defined and classified in NABS. The body re-
sponsible for maintaining and developing the NABS classifica-
tion is Eurostat. With the revision of NABS 1992 into the 2007 
version, Eurostat has further improved and updated many 
chapters according to user requirements, balanced with data 
availability at the country level, and brought them more closely 
in line with the Revised Field of Science and Technology Clas-
sification (FOS), the Classification of the Functions of Govern-
ment (COFOG), Essential Public Health Functions (EPHF) 
and the Statistical Classification of Economic Activities in the 
European Community (NACE), while maintaining continuity 
with NABS 1992 as far as possible. As all NABS 2007 chapters 
correspond to a NABS 1992 chapter or sub-chapter, the con-
tent of the specific chapters has been largely maintained except 
for NABS 2007 chapters 12 “General advancement of knowl-
edge: research financed from general university funds (GUF)” 
and 13 “General advancement of knowledge: research financed 
from other sources.” In NABS 2007 chapter 7 “Health,” the old 
content is used but harmonised with the EPHF.

Chapter 7 “Health” includes R&D related to protecting, 
promoting and restoring human health – broadly interpreted 
to include health aspects of nutrition and food hygiene. It rang-
es from preventative medicine, including all aspects of medical 
and surgical treatment, both for individuals and groups, and 
the provision of hospital and home care, to social medicine and 
paediatric as well as geriatric research. The following lists the 
sections within chapter 7 of NABS 2007 and their correspond-
ing sections in NABS 1992 (in parentheses):
•	 Prevention, surveillance and control of communicable 

and non-communicable diseases (previously Code 4.2 – 
Preventive medicine);

•	Monitoring the health situation (previously Code 4.7 – 
Social medicine); 

•	Health promotion (previously Code 4.5 – Nutrition and 
food hygiene);

•	Occupational health (previously Code 4.4 – Occupational 
medicine);

•	 Public health legislation and regulations;
•	 Public health management (previously Code 4.8 –  

Hospital structure and organisation of medical care);
•	 Specific public health services (previously Code 4.1 – 

Medical research, hospital treatment, surgery); and
•	 Personal health care for vulnerable and high risk 

populations (previously Code 4.3 – Biomedical engineering 
and medicines).

The section “Public health legislation and regulations” is a 
newly created item in NABS 2007. The NABS 1992 sections 
“General research” and “Biomedical engineering and medi-
cines” as well as “Other medical research” have no direct cor-
responding sections in NABS 2007.

NABS 2007 chapter 12 “General advancement of knowl-
edge: R&D financed from GUF” has a subchapter on “R&D 
related to Medical Sciences – financed from GUF,” which 
corresponds to the NABS 1992 subchapter “Medical Science” 
(Code 10.6).

4. List of European country groups used as aggregates 
in the graphs

EU9 includes Denmark, Finland, France, Germany, Italy, Nor-
way, Spain, Sweden and the United Kingdom. 

EU12 includes Austria, Belgium, the Czech Republic, 
Greece, Hungary, Iceland, Ireland, the Netherlands, Poland, 
Portugal, Slovakia and Slovenia. 

EU21 comprises EU9 and EU12. 

5. Notes to Figure 2.d.1

In the cross-country comparison of absolute spending differ-
ences, all country-specific values of biomedical research ex-
penditure in 2007 are from Alison Young except for (1) Japan’s 
upper bar, which is from Japanese expert Tomohiro Ijichi, (2) 
France, which is from French expert Laurence Esterle and uses 
2007-2008 data, and (3) Italy, which is from Eurostat. 

For 2008, the country-specific values of the EU9 are from 
the OECD (Finland and Italy), A. Young (Spain), national ex-
perts (Denmark and Germany) and our own estimates using 
Eurostat data on R&D spending in all fields of science, based 
on the assumption that OECD-reported country-specific 2007 
shares of non-market health R&D in spending for all fields of 
science remain constant (France, Norway, Sweden and the 
UK). The country-specific values of the EU12 are from Eu-
rostat (Ireland and the Netherlands), the OECD (the Czech 
Republic, Hungary, Poland, Portugal, Slovakia and Slovenia) 
and our own estimates using Eurostat data (Austria, Belgium 
and Iceland), again based on the assumption of constant 2007 
spending shares across fields of science. For Greece, we im-
pute the 2007 value for lack of 2008 data. For Japan, the bar 
labelled “based on OECD” updates the 2007 value by apply-
ing the growth rate between 2007 and 2008 observed in the T. 
Ijichi series. For the US, the values are from A. Young (stand-
ard minimum and upper estimate) and Research America as 
indicated. 

For 2009, the country-specific values of the EU9 are from 
the OECD (Italy), A. Young (Spain and Sweden), national 
experts (Finland and Norway) and our own estimates us-
ing Eurostat data (Denmark, France, Germany and the UK), 
again based on the assumption of constant 2007 spending 
shares across fields of science. The country-specific values of 
the EU12 are from Eurostat (the Netherlands), the OECD 
(the Czech Republic and Slovakia), national experts (Iceland) 
and our own estimates using Eurostat data (Austria, Belgium, 
Hungary, Ireland, Poland, Portugal and Slovenia), again based 
on the assumption of constant 2007 spending shares across 
fields of science. For Greece, we impute the 2007 value for lack 
of 2009 data. For Japan, the bar labelled “based on OECD” 
updates the 2008 value by applying the growth rate between 
2008 and 2009 observed in the T. Ijichi series. For the US, a 
full assessment of biomedical research expenditures in 2009 is 
only available from Research America; the US standard mini-
mum and upper estimate are 2008 data from A. Young, except 
for the direct federal government component in the standard 
minimum (which is already reported for 2009). 
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6. Notes to Figure 2.d.2

In the time series, data for all countries provided by A. Young 
are consolidated values from the OECD, Eurostat and national 
sources. For countries outside the eurozone (Denmark, Nor-
way, Sweden and the UK), we convert national currency values 
into euro using PPPs. For countries with missing observations, 
we compute estimates for the following countries and years 
based on the average annual growth rate between the years 
in parentheses: Austria 1999 (1998-2002), 2000 (1998–2002), 
2001 (1998–2002), 2003 (2002–2004), 2005 (2004–2006); 
Belgium 1995-1999 (2000–2007); and Iceland 1996 (1995-
1997), 1998 (1997–1999), 2006 (2005–2007). For France, we 
use data provided by A. Young augmented by an estimate for 
2007 based on updated data from French expert L. Esterle. 
However, compared with previous years, the organisational 
basis she uses to obtain the 2007 value is narrower, neither 
including European and regional contracts nor expenditures 
of public research organisations which are involved in the bio-
medical field. To keep the time series consistent and include 
all research-performing organisations included in 2003, we 
partly estimate the 2007 figures for a subset of the relevant 
research organisations using the average growth rate of the 
observed spending components for any imputations required. 
For other missing values in the French series, we impute esti-
mates based on the average annual growth rate between the 
years in parentheses for 1999 (1998-2001), 2000 (1998-2001), 
2002 (2001-2003), 2005 (2003-2007) and 2006 (2003-2007) 
and use the 1997 value for 1995 and 1996. For Italy, A. Young 
provides accurate data for 2005 and 2006. In all years before 
2005, the share of health R&D in the higher education sector 
is estimated as 25% of all R&D spending in the higher edu-
cation sector. Since 2007, the OECD provides accurate data. 
For the UK, we use funder-reported data as a substitute since 
the published performer-reported data is known to be grossly 
incomplete. For Japan, a break in the OECD series, due to a 
change in definitions between 1995 and 1996, is eliminated by 
simply substituting the 1996 value for the OECD-reported val-
ue in 1995. Our series is based on data provided by A. Young 
for the years from 1995-2007. The values for the following two 
years are estimations extending the A. Young series by apply-
ing the annual growth rate between the years in parentheses in 
the T. Ijichi series: 2008 (2007-2008), 2009 (2008-2009). For 
all countries, the 2008 and 2009 values are calculated as de-
scribed in the notes to Figure 1 and then rebased according to 
the respective index with base 100 in 1995. 
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Annex 3. EMRC White Paper 2007 Tool Box

“Best Practice” for medical research  
in Europe:

Primary goals:
•	 Strong basic research
•	 Strong clinical research
•	 Strong translational research: bringing basic research 

knowledge into clinical practice, and vice versa -- all three 
of the above being facilitated by interdisciplinary research 
and public– private partnerships

Tools to reach these goals: people
•	Career track schemes with attractive possibilities for 

researchers taking advantage of co-funding strategy
•	 European Medical Scientific Training Programme 

(EMSTP) for physicians and scientists scaling up existing 
successful initiatives

•	The highest level of research ethics, and no scientific 
misconduct

Tools to reach these goals: research infrastructure
•	 Investment in national and European research 

infrastructure – covering the whole range from laboratory 
equipment in basic science labs and research facilities in 
hospitals, to the largest pan-European infrastructures, as 
outlined in the ESFRI Roadmap

•	 Launch a call for proposals to directly support on a highly 
competitive basis a league of top performing biomedical 
research centres of excellence, integrated into regional 
clusters

•	 Post-genomic clinical medicine
•	 Intelligent and coordinated use of Information Technology 

(IT)
•	 EC and national regulatory issues for clinical research 

adapted to facilitate research

Tools to reach these goals: research funding
•	Adequate research funding – distributed on the basis of 

scientific excellence and through peer review
•	Common criteria and methods for the evaluation of 

research outcomes

Tools to reach these goals: societal means
•	Globalisation and collaboration: sharing of research and 

results
•	 Public engagement about medical research and its possible 

impacts
•	 Preparedness for the future
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4P medicine
Personalised, predictive, preventative and participatory 
medicine

Biobank
Also known as a biorepository, a place that collects, stores, 
processes and distributes biological materials and the data 
associated with those materials.

Biomarker
A cellular or molecular indicator of exposure, health effects 
or susceptibility. Biomarkers can be used to measure internal 
dose, biologically effective dose, early biological response, 
altered structure or function, susceptibility.

Clinical guidelines
Clinical guidelines are recommendations on the appropriate 
treatment and care of people with specific diseases and 
conditions. They are based on the best available evidence and 
help healthcare professionals in their work without replacing 
their knowledge and skills.

Clinical research
Patient-oriented research conducted with human participants 
or on material of human origin involving interaction with 
human participants in order to discover what causes human 
disease, and how it can be prevented and treated. Clinical 
research can include: mechanisms of human disease; 
therapeutic interventions; clinical trials; or development of 
new technologies. Epidemiological and behavioural studies, 
outcomes research and health services research can also be 
part of clinical research.

EU Clinical Trials Directive
The European Union published in April 2001 the European 
Parliament and Council Directive 2001/20/EC regulating 
clinical trials with medicinal products. By May 2004, 
all Member States were requested to have the Directive 
implemented in national regulations.

Effectiveness
A measure of the extent to which a specific intervention, 
procedure, regimen or service, when deployed in the field 
in routine circumstances, does what it is intended to do for 
a specified population; a measure of the extent to which 
a healthcare intervention fulfils its objectives. Has to be 
distinguished from efficacy.

Eurostat
A Directorate-General of the European Commission located 
in Luxembourg. Its main responsibilities are to provide the 
European Union with statistical information at European 
level and to promote the harmonisation of statistical methods 
across the Member States of the European Union, candidate 
countries and European Free Trade Association (EFTA) 
countries. The organisations in the different countries which 
actively cooperate with Eurostat are summarised under the 
concept of the European Statistical System.

Evidence-based Medicine (EbM)
According to Dr David Sackett and colleagues at McMasters 
University in Ontario, Canada, Evidence-based Medicine is 
“the conscientious, explicit and judicious use of current best 
evidence in making decisions about the care of the individual 
patient. It means integrating individual clinical expertise 
with the best available external clinical evidence from 
systematic research.” (1996)

Global Forum for Health Research
Independent, international organisation committed 
to demonstrating the essential role of research and 
innovation for health and health equity, benefiting poor and 
marginalised populations.

Health Technology Assessment 
Health Technology Assessment (HTA) as a term was first 
used already in the seventies. HTA systematically evaluates 
whether a technology works (i.e. is effective), is cost-effective, 
how it compares to other technologies and which risks it is 
associated with. One important method applied for HTA 
is EbM. HTA also addresses ethical, organisational and 
economic aspects of the technology. HTA thus addresses the 
direct, intended consequences of technologies as well as their 
indirect, unintended consequences. The results of HTA are 
mostly published as a report. 

Immediate impact
See impact index at 2 years

Impact index at 2 years (immediate impact)
Measures the scientific impact of publications, reflecting their 
visibility. An impact index at 2 years superior to 1 (= world 
average impact index) indicates that the country/region/
economy has a high impact in the discipline or sub-discipline 
studied. An impact index at 2 years inferior to 1 (= world 
average impact index) indicates that the country/region/
economy has a low impact in the discipline or sub-discipline 
studied.

Innovation
Accumulation and transformation of knowledge

Knowledge
Knowledge is defined as information that is assembled 
according to commonly accepted rules in an accountable 
way, which is interpreted to a common cause and publicly 
accessible. Although robust knowledge is wider than research, 
scientific research is accepted as the most reliable way to build 
on such knowledge. The overview or synthesis of integrated 
results of scientific research is often indicated as evidence, 
mostly made available as guidelines.

Member States
27 European Union Member States

NUTS
The NUTS classification is a hierarchical system for dividing 
up the economic territory of the EU for the purpose of: 
•	The collection, development and harmonisation of EU 

regional statistics. 
•	 Socio-economic analyses of the regions. 
	 – NUTS 1: major socio-economic regions 
	 – �NUTS 2: basic regions for the application of regional 

policies 
	 – NUTS 3: as small regions for specific diagnoses
•	 Framing of EU regional policies. 
	 – �Regions eligible for aid from the Structural Funds 

(Objective 1) have been classified at the NUTS 2 level. 
	 – �Areas eligible under the other priority objectives have 

mainly been classified at the NUTS 3 level. 
The current NUTS classification valid from 1 January 2008 
until 31 December 2011 lists 97 regions at NUTS 1, 271 
regions at NUTS 2 and 1303 regions at NUTS 3 level. 
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Scientific specialisation index
A specialisation index superior to 1 (= world average 
specialisation index) indicates that the country/region/
economy is specialised in the discipline or sub-discipline 
studied. A specialisation index inferior to 1 (= world average 
specialisation index) indicates that the country/region/
economy is under-specialised in the discipline or sub-
discipline studied.

Systematic review
The application of strategies that limits bias in the assembly, 
critical appraisal, and synthesis of all relevant studies on a 
specific topic (Dictionary of Epidemiology, 2001).

The World Factbook (ISSN 1553-8133;  
also known as the CIA World Factbook)
Reference resource produced by the Central Intelligence 
Agency (CIA) of the US with almanac-style information 
about the countries of the world. 

Translational research
The conversion of basic research advances into products that 
can be tested on humans.
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AAAs: Abdominal Aortic Aneurysms

ACAHO: Association of Canadian Academic Healthcare 
Organizations

AHRQ: Agency for Healthcare Research and Quality

AIDS: Acquired Immuno-Deficiency Syndrome

ALLEA: ALL European Academies

ARRA: American Recovery and Reinvestment Act

Aviesan: Alliance Nationale pour les Sciences de la Vie et de 
la Santé (French National alliance for life and health sciences)

AZT: zidovudine

BBMRI: Biobanking and Biomolecular Resources Research 
Infrastructure

BMBF: German Federal Ministry for Education and Research

BRDPI: Biomedical Research and Development Price Index

BRICSAM: Brazil, Russia, India, China, South Africa and 
Mexico

CDC: Centers for Disease Control and Prevention

CECR: Centres of Excellence for Commercialization of 
Research

CEO: Chief Executive Officer

CERN: European Organization for Nuclear Research

CFI: Canada Foundation for Innovation

CIA: Central Intelligence Agency

CIBER: Centro de Investigación Biomédica en Red 
(Networked Centre for Biomedical Research, Spain)

CIBERESP: Centro de Investigación Biomédica en Red 
en Epidemiología y Salud Pública (Networked Centre for 
Biomedical Research on Epidemiology and Public Health, 
Spain)

CIHR: Canadian Institutes of Health Research

CMS: Center for Medicaid and Medicare Services

CNR: Consiglio Nazionale delle Ricerche (Italian National 
Research Council)

CNRS: Centre National de la Recherche Scientifique (French 
National Centre for Scientific Research)

COFOG: Classification of the Functions of Government

COST: European Cooperation in Science and Technology

CRC: Canada Research Chairs

CRT: Cardiac Resynchronisation Therapy

CSIC: Consejo Superior de Investigaciones Científicas 
(Spanish Council for Scientific Research)

CT: Computed Tomography

DFG: Deutsche Forschungsgemeinschaft (German Research 
Foundation)

DSc: Doctor of Science

EATRIS: European Advanced Translational Research 
Infrastructure in Medicine

EC: European Commission

ECRIN: European Clinical Infrastructure Network

EFPIA: European Federation of Pharmaceutical Industries 
and Associations

ELIXIR: European Life Sciences Infrastructure for Biological 
Information

EMA: European Medical Association

EMBL: European Molecular Biology Laboratory

EMBO: European Molecular Biology Organization

EMRC: European Medical Research Councils

EP: European Parliament

EPHF: Essential Public Health Functions

ERA: European Research Area

ERC: European Research Council

ERIC: European Research Infrastructure Consortium

ERINHA: European Research Infrastructure on Highly 
Pathogenic Agents

ESF: European Science Foundation

ESFRI: European Strategy Forum on Research 
Infrastructures

EU: European Union

EUCTD: European Union Clinical Trials Directive  
(EU 2001/20/EC)

EUROHORCs: European Heads of the Research Councils

FDA: Food and Drug Administration

FOS: Revised Field of Science and Technology Classification

FP: Framework Programmes for Research and Technological 
Development

FRSQ: Fonds de la Recherche en Santé du Québec

FWF: Fonds zur Förderung der wissenschaftlichen Forschung 
in Österreich (Austrian Science Fund)

FWO: Fonds voor Wetenschappelijk Onderzoek-Vlaanderen 
(Belgian Research Foundation Flanders)

GAČR: Grantová Agentura České Republiky (Czech Science 
Foundation) 

GBAORD: Government Budget Appropriations or Outlays 
on R&D

GC: Governing Council

GDP: Gross Domestic Product

GFHR: Global Forum for Health Research

GUF: General University Funds

HBV: Hepatitis B Virus

HHS: Department of Health and Human Services

HIV: Human Immunodeficiency Virus

HRSA: Health Resources and Services Administration

IAB: Institute Advisory Board

ICGC: International Cancer Genome Consortium 

ICs: Institutes and Centers

IDCT: Investigator-Driven Clinical Trials

ILCOR: International Liaison Committee on Resuscitation
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IMI: Innovative Medicines Initiative

Inserm: Institut national de la santé et de la recherche 
médicale (French National Institute of Health and Medical 
Research)

IP: Intellectual Property

ISCiii: Instituto de Salud Carlos III (Spanish Health Institute 
Carlos III)

ISI: Institute for Scientific Information

ITER: International Thermonuclear Experimental Reactor

JPI: Joint Programming Initiative

JPMA: Japan Pharmaceutical Manufacturers Association

JPND: Joint Programming on Neurodegenerative Disorders

KT: Knowledge Translation

KU: Katholieke Universiteit (Leuven, Belgium)

LMB: Laboratory of Molecular Biology (Cambridge, UK)

MASS: Multicentre Aneurysm Screening Study (UK)

MCC: Multi-case Control study on Cancer (Spain)

MD: Medical Doctor

MOs: Member Organisations of the ESF

MRC: Medical Research Council (UK)

MRCT: Medical Research Council Technology (UK)

MRI: Magnetic Resonance Imaging

NABS: Nomenclature for the Analysis and Comparison of 
Scientific Programmes and Budgets

NACE: Statistical Classification of Economic Activities in the 
European Community

NAPHRO: National Alliance of Provincial Health Research 
Organizations

NCE/NBE: New Chemical and Biological Entities

NCE: Networks of Centres of Excellence

NCI: National Cancer Institute

NHLBI: National Heart Lung and Blood Institute

NICE: National Institute for Health and Clinical Excellence

NIH: National Institutes of Health (US)

NSERC: Natural Sciences and Engineering Research Council 
of Canada

NSF: National Science Foundation (US)

OECD: Organisation for Economic Co-operation and 
Development

OST: Observatoire des Sciences et des Techniques (France)

PAs: Priority Announcements

PhD: Doctor of Philosophy

PhRMA: Pharmaceutical Research and Manufacturers of 
America

PLoS: Public Library of Science

PPP: Purchasing Power Parity

PSRI: Public-Sector Research Institutions

R&D: Research and Development

RAID: Rapid Access to Interventional Development

RCN: Norges Forskningsråd (Research Council of Norway)

SARS: Severe Acute Respiratory Syndrome

SDs: Scientific Directors

S&E: Science and Engineering

SMEs: Small and Medium Enterprises

SNSF: Schweizerischer Nationalfonds (Swiss National 
Science Foundation)

SSHRC: Social Sciences and Humanities Research Council

SWOT: Strengths, Weaknesses, Opportunities, Threats

TRND: Therapeutics for Rare and Neglected Diseases

UN: United Nations

UNESCO: United Nations Educational, Scientific and 
Cultural Organization

WHO: World Health Organization

WoS: Web of Science
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Professor Martin Röllinghoff EMRC Core Group member Deutsche Forschungsgemeinschaft (DFG) Germany

Professor Stig Slørdahl EMRC Core Group member The Research Council of Norway (RCN) Norway 

Professor Josef Syka EMRC Core Group member Czech Science Foundation (GAČR) and  
Academy of Sciences of the Czech Republic

Czech 
Republic

Professor Isabel Varela-Nieto EMRC Core Group member Consejo Superior de Investigaciones Científicas 
(CSIC) Spain

Dr Georg Munz EMRC Core Group 
observer Deutsche Forschungsgemeinschaft (DFG) Germany

Professor Dr Jürgen 
Schölmerich Vice President Deutsche Forschungsgemeinschaft (DFG) Germany

Dr Thierry Damerval Deputy Director General Institut national de la santé et de la recherche 
médicale (Inserm) France

Daniel Bovelet Information Manager Deutsche Forschungsgemeinschaft (DFG) Germany

Dr Joaquín Casariego General Director CAIBER Instituto de Salud Carlos III (ISCiii) Spain

Dr Rafael de Andrés-Medina
Head of the Documents 
& Technical Studies 
Department 

Instituto de Salud Carlos III (ISCiii) Spain 

Professor Michael Stolpe Scientist Kiel Institute for the World Economy Germany 

Dr Stephane Berghmans Head of Biomedical 
Sciences European Science Foundation (ESF) France
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Austria

Fonds zur Förderung der wissenschaftlichen Forschung:  
Markus Müller, Medical University of Vienna, Vienna
Österreichische Akademie der Wissenschaft:  
Hans Lassmann, Brain Research Institute, Vienna

Belgium

Fonds de la Recherche Scientifique:  
Pierre Gianello, Université Catholique de Louvain,  
Woluwe-St-Lambert

Fonds voor Wetenschappelijk Onderzoek:  
Roger Bouillon*, Laboratory of Experimental Medicine 
Endocrinology, Leuven

Bulgaria

Bulgarian Academy of Sciences:  
Bogdan Petrunov, National Center of Infectious and Parasitic 
Diseases, Sofia

Croatia

Croatian Academy of Sciences and Arts:  
Krešimir Pavelić, “Rudjer Boskovic” Institute, Zagreb

Cyprus

Cyprus Research Promotion Foundation:  
awaiting nomination 

Czech Republic

Academy of Sciences of the Czech Republic and  
Czech Science Foundation:  
Josef Syka*, Institute of Experimental Medicine, Prague

Denmark

Danish Medical Research Council:  
Niels Frimodt-Møller, University of Copenhagen, Hvidovre 

Estonia

Estonian Academy of Sciences and Estonian Science 
Foundation:  
Raivo Uibo, University of Tartu, Tartu 

Finland

Academy of Finland:  
Tuula Tamminen, University of Tampere, Tampere 

France

Centre National de la Recherche Scientifique:
Emmanuelle Wollman, Paris

Institut National de la Santé et de la Recherche Médicale: 
Anne Bisagni*, Paris

Germany 

Deutsche Forschungsgemeinschaft:  
Martin Röllinghoff*, Nuremberg University, Nuremberg

Greece
National Hellenic Research Foundation:  
Andrew Margioris, School of Medicine, Heraklion 

Hungary

Hungarian Academy of Sciences and Hungarian Scientific 
Research Fund:  
János Réthelyi, Semmelweis University, Budapest

Iceland

Icelandic Research Council:  
Jona Freysdottir, University Research Hospital, Reykjavik

Ireland

Health Research Board:  
Catherine Godson, University College Dublin, Dublin

Italy

Consiglio Nazionale delle Ricerche:  
Giovanni Pacini*, Institute of Biomedical Engineering, Padova

Lithuania

Research Council of Lithuania:  
Limas Kupčinskas, Lithuanian University of Health Sciences, 
Kaunas

Luxembourg

Fonds National de la Recherche:  
awaiting nomination

The Netherlands

Nederlandse organisatie voor wetenschappelijk onderzoek: 
Marcel Levi, Academic Medical Center, University  
of Amsterdam, Amsterdam

Norway

The Research Council of Norway:  
Stig Slørdahl*, Norwegian University of Science  
and Technology, Trondheim

Poland

Polish Academy of Sciences:  
Anna Członkowska, Institute of Psychiatry and Neurology, 
Warsaw

Portugal

Foundation for Science and Technology:  
Isabel Palmeirim, Department of Medicine, University  
of Algarve, Faro

Romania

National Research Council:  
Simona-Maria Ruta, “Carol Davila” University of Medicine, 
Bucharest

Slovakia

Slovak Academy of Sciences:  
Richard Imrich, Center for Molecular Medicine, Slovak 
Academy of Sciences, Bratislava

EMRC Membership Organisations and Delegates (2011)
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Slovenia

Slovenian Academy of Sciences and Arts:
Uroš Skalerič, University of Ljubljana, Ljubljana

Spain

Consejo Superior de Investigaciones Científicas:  
Isabel Varela-Nieto*, Instituto de Investigaciones Biomédicas 
“Alberto Sols”, Madrid
Ministerio de Ciencia e Innovación:  
Miguel Angel Piris Pinilla, Fundación Centro Nacional  
de Investigaciones Oncológicas, Madrid

Sweden

Vetenskapsrådet:  
Mats Ulfendahl, Swedish Research Council, Stockholm 

Switzerland

Swiss National Science Foundation:  
Stéphanie Clarke, Centre Hospitalier Universitaire Vaudois, 
Lausanne

Turkey

The Scientific and Technological Research Council of Turkey: 
Haluk Aydın Topaloğlu, Hacettepe Children’s Hospital, 
Ankara

The United Kingdom

Medical Research Council:  
Mark Palmer*, MRC, London

*The delegate is also a Core Group member







ISBN: 978-2-918428-35-0
Printing: Ireg – Strasbourg




