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BACKGROUND AND MOTIVATION



Europe leads scientific publications, but other 
competing regions/countries close the gap
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Europe is losing its historical leadership in top 
level science

• The highest number of most “influential” (10% most cited) scientific 
papers came from the USA over the last 10-15 years.

• An American researcher produces on average 3 times more influential 
papers than his/her European colleague: 2.25 in the USA versus 0.79 
in the EU.

• In the early 60’s, the USA took the lead in the number of Nobel prizes 
in Science (Physics, Chemistry, Physiology/Medicine) and has 
constantly increased its dominant position since then.

• New players, like China or India, enter the world competition for 
scientific excellence as strong contenders. 

• The example of the USA shows that the decisive factor in scientific 
leadership is an increased focus on quality and excellence instead of 
quantity.



Close to 40% of the first 500 universities are 
European, but the top end is clearly 
dominated by American universities

Source: Shangai Ranking for 2011
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The need to enhance European competitiveness 
in science requires increased attention to “top 
performers”
• Top scientists are most likely to make breakthrough discoveries/ 

inventions which can trigger new areas of science – technology – 
industrial activity.

• The outstanding performance of top scientists will attract talented 
young researchers with strong motivations to distinguish themselves: 
the higher the reputation of top scientists, the stronger and more 
competitive the research teams around them become. 

• A major contribution of top scientists to academic, but also industrial 
research, is the quality training they offer to young talents. 

• The top performers trigger private R&D activities and venture capital 
around them - ICT industry around Stanford university, Bio Tech 
around Harvard and MIT, research labs of private companies in 
Zurich, close to ETH are examples of costly private investment to get 
access to the "best brains".



METHODOLOGY



Methodological challenges and approach

• Very little documentary evidence exists on mobility - career paths 
of top scientists. 

• There is practically no information on reasons/motivations for top 
scientists to choose their place of work or relocate.

Approach:

• Mobility studies - hypothesis: top scientists choose their place of 
work in a similar way to other scientists/researchers, while being 
more demanding in their choices.

• A few interviews (16) with international top scientists to confirm 
reasons for choosing their workplace: Attractiveness Factors

• Documentary analysis of policies in the EU/selected member 
states/selected third countries.

• Gap analysis: how such policies address Attractiveness Factors, 
leading to conclusions/recommendations



KEY FINDINGS



The research environment and availability of 
research funds are crucial for top scientists
• The quality of the research environment is a key factor for 

top scientists to choose their work environment. 

An attractive research environment should combine:
- ambition and talent of colleagues and young researchers
- high reputation of the hosting institution
- limited constraints for teaching and administration 

obligations, enabling a strong focus on research activities.

• The availability of research funds is another driving factor. 
The key word is flexibility for:

- defining research topics 
- conducting cutting-edge research
- hiring promising young scientists for PhD and postdoc 

positions.



Remuneration of top scientists is far above 
average income

• Top scientists are able to negotiate their own salary and benefits.

• American universities are willing to offer very high remunerations to 
top scientists. Scientific reputation of candidates and the impact of 
their work in science and business determine fees and benefits. 

• Salaries in the region of 300,000 to 500,000 USD (for 9 months) 
plus benefits are often encountered, not only in the highest ranking 
- and not only in private - American universities.

• Only a few institutions in the EU can compete in such levels of 
remuneration. 

• Of equal importance are factors related to the “life of the family”, 
such as school for children / security / quality of everyday life. 

• The social care provision and the pension condition (when changing 
countries) can be factors to be considered.



Policy analysis – EU Member States
• The strongest countries and some new member states have well 

functioning research infrastructures and frameworks for promoting 
high quality research. 

• But there are few initiatives targeted specifically at scientific 
excellence that are accompanied by corresponding incentives with a 
view to attracting top scientists.

• In most member states there has been considerable brain drain 
over the years and the tendency was for their top scientists to move 
to the USA in particular. 

• The current policies mostly aim at attracting the returning 
researchers and those with already existing ties to the country in 
question, which form a large potential target group. 

• The policy instruments are in most cases based on bilateral 
agreements or rely on quite traditional grant mechanisms to 
returning (promising) researchers. 



Important bottlenecks

• In general, there is insufficient flexibility to attract and recruit 
leading scientists and the younger talents. 

• Lack of career paths for young researchers and the 
absence of a tenure track or permanency of academic 
positions are important barriers in most member states. 

• The wage level in the EU is still seen as a competitive 
disadvantage.

• In addition to the USA, other countries, such as China, India and 
Brazil are important alternatives for top scientists largely due to 
national strategies that are driven by science and technology 
competition at the global level.

• Such countries are also very active in their headhunting 
activities, offering prospects for leading research and providing a 
highly competitive wage level.



CONCLUSIONS AND 
RECOMMENDATIONS



National policies to promote excellence

• From a university’s perspective, the quality of its academic and 
research staff is the main attractor of top scientists. 

• ‘Quality’ drives reputation and enhances the ability to recruit the 
best staff and students. 

• The countries and institutions which attract the best researchers 
early on in their professional careers have a higher chance of 
retaining them throughout their career. 

• Some member states seek to address the competitive 
remuneration aspect in their policies, by giving more autonomy 
to universities to set their own wage levels. 

• Such national policies should be encouraged and more heavily 
targeted at identifying and rewarding excellence in research. 



Concentrating EU funds on top research centres
• There is a need for EU-wide initiatives to develop centres of 

scientific excellence by aligning the available funding instruments 
to this effect. 

• The European level has already facilitated the formulation and 
implementation of smart specialisation strategies with strong 
focus on Research and Innovation for the 2014-20 period. 

• These strategies seek to ensure a more effective use of public 
funding, including Structural Funds. 

• A European approach is more likely to succeed as opposed to 
funding secured at the national and/or regional level.

• Such initiatives would attract top researchers if they are designed 
to account for: a focus on research, funding for long-term and 
high-risk research, less administrative burdens, flexibility in terms 
of hiring highly-qualified and promising researchers and attractive 
remuneration packages. 



Addressing imbalances observed across the EU
• ITRE proposed a competition for the foundation of cutting-edge 

research centres in structurally weak regions through a 
teaming scheme of such regions with a leading research 
institution.

• The scheme would enable the EU to boost the innovation capacity 
and economic growth of convergence regions, by addressing know- 
how, financial support and an innovation-conducive environment. 

• But such a scheme would be an opportunity to attract top scientists 
to less developed European locations. 

• The Structural Funds could be used to create the conditions: 
research infrastructure, but also other aspects that would address 
quality of life factors (e.g. access, culture, schools etc).

• The leading research partner would define a long-term plan with 
concrete research objectives, allowing for top research capacity to 
be built over a certain and well specified period of time, with funding 
from Horizon 2020 and other public and private sources.



Maintaining and strengthening best practices 
for Horizon 2020

• Marie Curie Actions had a very positive effect on the integration of 
researchers in European institutions. 

• European Research Council (ERC) grants were very successful in 
enhancing scientific excellence in Europe by supporting research at 
the frontiers of knowledge initiated by new and confirmed scientists. 

• Both actions should be strengthened in terms of budget.

• ERC grants give a strong incentive to reward exceptional 
performance by overcoming rigidities inherent in the recruiting 
system of most European universities. 

• The current success rate (1-2% of applications) is prohibitive and 
discourages serious contenders. 

• By increasing the number of ERC grants, while keeping the strong 
requirements of scientific excellence, chances of keeping both 
promising and leading researchers in Europe are increased.



Streamlining international cooperation in 
Horizon 2020 to attract top performers
• International collaboration and exchanges may facilitate the 

ability of European scientists to benefit from greater interaction 
with top scientists from non-EU countries. 

• Joint cooperation schemes with competing regions should be 
launched, based on commonly defined strategies and 
objectives and be based on mutual commitments in order to 
produce concrete results. 

• Substantial funding and more freedom for creative research – 
such as in the bottom-up Future & Emerging Technologies 
(FET) scheme – would attract international top scientists. 

• There is a need to develop concrete cooperation strategies with 
well identified and mutually accepted goals and objectives. But, 
the focus should be in facilitating outstanding young 
individuals from excellent research groups outside of 
Europe to work in Europe.



Creating a “top scientists observatory”

• The amount of evaluative information enabling a characterisation 
of a ‘top scientist’ to be made is surprisingly low. 

• The current picture of the inflow of top international scientists to 
the EU or their outflow to third countries remains incomplete.

• There is a significant need to develop more systematic studies 
and monitoring tools for (a) qualifying and identifying top 
scientists and (b) studying their mobility patterns. 

• It is on the basis of such an analytical information framework 
that:
- policies could be developed to effectively address the 

attractiveness of the EU and of the EU member states with 
regard to leading global science performers;

- their effects could be assessed leading to further 
refinements for the benefit of European competitiveness in 
science.



There is no way to get cutting-edge science 
and high tech innovations without outstanding 
talents

• Policies aiming to facilitate scientists to become  world leaders in 
their fields require considerable time and investment: Positive 
effects will be felt on a longer timescale: 2-5 PhD generations. 

• Improving the worldwide competitiveness of European research is a 
key challenge that needs to be urgently addressed. 

• In face of the demographic development of Europe and in absence of 
any other resources than skills and talent, Europe needs to 
become very active in attracting the best of the world's 
talents. 



Thank you for your attention 

Dr. Odysseas Cartalos 
cartalos@logotech.gr



ANNEX



Defining a top scientist

• Academic and scientific excellence should form the core of the 
concept.

• Other criteria such as the influence that top scientists might 
exert on their environment should also be taken into account.

Operational definition of top scientists:

• Academic excellence and research production

• Leading members of Scientific Networks: measure of cooperation 
with and leadership in top research units

• Value added for society: relevance of research topics to broader 
socio-economic challenges at the European and global levels

• Degree of novelty of the scientific work produced



Attractiveness and Attractiveness Factors (AFs)
• The "attractiveness" of a research area - either the ERA as a 

whole or particular member states - is defined as the ability to 
figure as the work place of preference for top scientists who 
work either abroad or in the area.

• Our hypothesis is that top scientists choose their place of work in 
a similar way to other scientists/researchers, while being more 
demanding in their choices.

Attractiveness Factors:

• research environment: people, facilities and resources; 
reputation of the host institution; suitable research collaborators

• General availability and level of research funding

• Personal factors: incentives & remuneration; work conditions

• Quality of life: healthcare, security, environment for family

• Other factors: administrative, cultural, linguistic



Conceptual Methodological Diagramme

Study of Mobility Patterns 
to identify main trends
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Analysis of policy measures 
to attract top scientists

Interviews to test AFs
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Factors



Scope of the analysis

Choice of countries 

Sample of top scientists (16) interviewed

• Europeans working in Europe

• Europeans working abroad

• non-Europeans working in Europe

• non-Europeans working abroad

Interviews with top 
scientists having 
direct experience of 
long term stays in at 
least two regions/
countries

EU member States Competing Countries 

• 2 "Northern" countries: Germany and 
Finland 

• 3 "Southern" countries: Italy, Portugal 
and Greece 

• 2 new Member States: Estonia and 
Bulgaria 

• Brazil 
• China 
• India 
• Russia 
• Switzerland  
• United States 
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