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FOREWORD

 
On 28 September 2017, the Mission of Switzerland to  
the European Union (EU), SwissCore and Frontiers hosted 
a policy symposium in Brussels in cooperation with  
the Estonian Presidency of the Council of the EU. 

The symposium offered leading figures from EU policy, 
science, publishing and advocacy the opportunity to 
explore the central importance of Open Science in 
overcoming the major challenges facing humanity, and to 
debate the policies and actions necessary to establish and 
harness Open Science in Europe.

https://www.swisscore.org/
http://frontiersin.org
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FOSTERING EUROPE’S 

LEADERSHIP IN OPEN 

SCIENCE AND ADDRESSING 

THE UN SUSTAINABLE 

DEVELOPMENT GOALS 

Mr Kurt Vandenberghe 
Director, Policy Development and Coordination,  
DG Research & Innovation, European Commission, 
Brussels, Belgium

The societal and sustainability challenges facing 
the planet necessitate a radical transformation 
of the way we distribute scientific knowledge. 
Mr Kurt Vandenberghe quoted Giuseppe Tomasi 
di Lampedusa, in that ‘everything needs to change 
so that it can stay the same.’ 

Mr Vandenberghe highlighted the importance of 
the United Nations Sustainable Development Goals 
(SDGs), to which all countries have signed up, and 
the pledge to invest 1% of gross domestic product 
(GDP) in research. The EU has itself pledged to 
invest 3% of GDP in research, with 2% coming from 
the private sector and the remaining 1% from the 
public sector.  

For Mr Vandenberghe, Open Science and 
sustainability are ‘a marriage in waiting’ – both 
being global, collaborative and urgent. This 
marriage will become more fruitful the more that 
science becomes open. Delivering on the SDGs 
necessitates the rapid dissemination of knowledge, 
and Open Science can provide this. The case of 
the Ebola outbreak offers a good example, where 
the rapid mobilization of all actors allowed the 
development of a vaccine in record time. As Mr 
Vandenberghe put it, ‘Open Science is caring, 
sharing, and daring!’

‘Open Science is caring, 

sharing, and daring!’

Finally, Mr Vandenberghe stressed the leadership 
role that Europe, a powerhouse in science and 
sustainability, wants to play in the transition to Open 
Science. To this end, the EU is committed to Open 
Access to publications and data in the Framework 
programmes, the implementation of the European 
Open Science Cloud, and a drive toward citizen 
science and the co-design of research. 

WELCOME 

Mr Urs Bucher  
Ambassador, Mission of Switzerland  
to the European Union, Brussels, Belgium

Mr Urs Bucher welcomed participants on behalf of 
the Swiss Mission to the EU. The Swiss government 
views Open Science as a key means of ensuring 
that as many people as possible have rapid access 
to scientific knowledge. Switzerland has adopted 
an ambitious Open Science strategy with the clear 
goal of ensuring that all publicly funded scientific 
publications are accessible on the internet by 2024. 

Mr Bucher stressed the need for a cultural shift 
towards Open Science according to the FAIR 
principles, which state that scientific research  
data should be Findable, Accessible, Interoperable 
and Reusable.

‘With this symposium,’ he said, we would like to 
further improve our common understanding of this 
topic and to foster cooperation to elaborate the 
appropriate instruments to make scientific results 
available for the sake of a better future for all of us.’

http://www.undp.org/content/undp/en/home/sustainable-development-goals.html
http://www.undp.org/content/undp/en/home/sustainable-development-goals.html
https://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud
https://ec.europa.eu/research/openscience/index.cfm?pg=open-science-cloud
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KEYNOTE

HOW BEST TO LEVERAGE 

THE OPEN SCIENCE 

REVOLUTION FOR THE 

BENEFIT OF HUMANITY? 

Dr Kamila Markram  
CEO, Frontiers, Open Science Platform, Lausanne, 
Switzerland

Humanity faces existential challenges in providing 
healthy, wealthy lives for all citizens, while 
also ensuring the health of the planet itself. 
Providing everyone in the world with the same 
living standards as Europeans will require radical 
transformations in our food and energy production 
systems. The good news, according to Dr Kamila 
Markram, is that many scientific solutions to our 
sustainability challenges already exist – such as 
affordable wind and solar power sources and 
new technologies that allow meat to be grown in 
laboratories. However, we need Open Science to 
deliver these.

The bottleneck in knowledge dissemination

There is a proliferation of scientific research, with 8 
million researchers worldwide producing an ever-
growing amount of data and articles. Science and 
technology has driven the growth of world GDP 
from just over US$ 1 trillion in 1960 to US$74 trillion 
today. 

However, there is a serious bottleneck in the 
system: this scientific knowledge is overwhelmingly 
locked behind paywalls in the subscription-based 
model of academic publishing. In the crucially 
important fields of sustainability and health, 94% 
and 90% of research articles are respectively behind 
paywalls, even though much of this research is 
publicly funded. Even the wealthiest institutions 
cannot afford all the journals they need and the 
situation is worse for less wealthy actors. 

Moreover, the conventional publication system 
results in vast amounts of valid, potentially 
disruptive research being stuck in a wasteful 
cycle of rejection and resubmission. Dr Markram 
estimated that at least 1 million research papers 
are ‘bounced’ each year, creating a total delay of 
500,000 years in the dissemination of scientific 
knowledge. Meanwhile, 100 million hours of 
researchers’ time, costing perhaps US$10 billion, 
are wasted rewriting valid papers for resubmission. 

The solution already exists, said Dr Markram, 
in Open Science publishing models whereby 
universities pay for articles and data to be 
processed and published on an open access basis 
whereby they are immediately and freely available 
to everyone. Adopted universally, this could save an 
estimated US$6 billion a year, compared with the 
subscription model. 

Universal open access could 

save US$6 billion a year.

Maintaining excellence at scale

How can Open Access scholarly publishing models 
maintain scientific excellence at scale, while 
undertaking to rapidly publish all valid science? The 
solution lies in pairing the best experts with the best 
technologies, an approach Dr Markram likened 
to modern air traffic control systems. A large 
and high-quality Editorial Board is essential. For 
example, the Frontiers Editorial Board comprises 
70,000 leading scholars from top academic 
institutions in Europe and around the world. 
Frontiers has also pioneered digital quality control 
technologies to support editors, including a Digital 
Editorial Office and automated workflows and 
processes (e.g. to detect conflicts of interest). 

Editors and peer reviewers are openly credited 
to ensure transparency and accountability, with 
information crosslinked across the Loop researcher 
network to improve visibility. 

Open Science works

We can see that Open Science works from its 
impact. Dr Markram reported that the top-cited 
journals worldwide in many scientific fields are 
open access. The PLOS ONE journal, for example, 
now has more total citations than the next three
leading multidisciplinary journals combined. 

Frontiers own journals are the most-cited journals 
in the fields of psychology, neuroscience and 
plant sciences. On average, the impact factors of 
Frontiers journals rank in the 86th percentile of all 

https://loop.frontiersin.org/ 
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journals – proving that they are among the most 
impactful journals in the world.

This impact is also evident from digital alternative 
metrics (‘altmetrics’), many of which Frontiers 
pioneered. The 70,000 articles on the Frontiers 
platform have been downloaded or viewed 300 
million times globally, including 55 million views 
and downloads across the EU. Hotspots in the 
innovation hubs of Silicon Valley and Shenzhen 
show that rapid and efficient Open Science not 
only benefits academia – it also gives a competitive 
economic advantage to innovative industries in 
today’s knowledge economy. 

To illustrate this, Dr Markram looked at a single 
Frontiers paper on gene editing and illustrated how 
it had not only been viewed and downloaded at 
Stanford University, but at nearby tech companies 
in Palo Alto too, including Google and NASA. 

Open Science gives a 

competitive economic 

advantage in today’s 

knowledge economy.

Europe leading the way

Many research funders have responded to the 
need for a transformation in scholarly publishing 
by mandating that articles and data resulting from 
their grants must be Open Access. Dr Markram 
welcomed the EU’s leading role in this transition, 
highlighting the target that all publicly-funded 
scientific articles published in Europe must be 
open access by 2020 and the establishment of 
the European Open Science Cloud to federate 
European data efficiently and openly. Dr Markram 
believes this will be basis of a new type of economy 
in the EU, and globally.

Frontiers’ data shows how Open Science has 
been embraced by the EU academic community. 
Overall, 44% of the 70,000 articles published on 
the platform come from Europe, with the continent 
accounting for 42% of Frontiers’ authors and 43% 
of its editors. Moreover, European research is some 
of the most impactful published by Frontiers: 6 
out of the top 10 countries in terms of views and 
downloads or citations achieved per article are 
European countries. Even more impressively, EU-
funded research articles (stemming from the FP7 
and Horizon 2020 programmes) have citation rates 
higher than any individual country globally, as well 
as view and download rates amongst the highest in 
the world (figure). 

EU-funded research articles 

have citation rates higher 

than any individual country 

globally.

Although there has been remarkable progress 
toward a transition to Open Science, this is just the 
tip of the iceberg. Dr Markram concluded that if 
we want the enormous gains from Open Science 
for sustainability and economic growth we need 
to unblock science now. ‘We can have it all,’ she 
declared: ‘But we have to make science open.’

EU funded research has highest impact 
(based on Frontiers sample)
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VISION 1

OPEN SCIENCE 

TO ACCELERATE 

SOLUTIONS TO EARTH 

AND ENVIRONMENTAL 

SUSTAINABILITY

Prof. Valerio Acocella 
Professor of Geosciences, University Roma Tre,  
Rome, Italy

Environmental sustainability is one of the three 
pillars of global sustainability, the others being 
economic and social sustainability. Indeed, 
the 7.5 billion people on Earth are like people 
precariously adrift on a raft on the ocean – needing 
a sustainable environment to survive, declared Prof. 
Valerio Acocella. To ensure our environment is 
sustainable we must invest in research and use this 
knowledge to better manage our natural resources. 
As a priority, according to Prof. Acocella, we must 
preserve the water and carbon cycles, the Earth’s 
surface, and the coastal areas where most of the 
world’s population lives. 

A further major environmental priority is the need 
to more effectively forecast and manage the natural 
hazards, such as earthquakes, volcanic eruptions, 
tsunamis, hurricanes, floods and droughts, some 
of which seem to be striking with increasing 
frequency. In the longer-term, global warming 
and rising sea levels are heightening the risk from 
natural hazards. While recent events have recently 
it central America, Europe is not immune from such 
hazards and damage. 

More positively,  Prof. Acocella reported that 
death rates from natural disasters have fallen in 
recent decades, despite an increase in the number 
of events and the people affected (figure). This 
has been achieved by better forecasting and 
prevention, which together could reduce the 
number of deaths from natural hazards by 10-fold. 
This trend is related to economic development, 
with well-prepared countries such as Japan 
showing the dramatic improvements that can 
be made. As Prof. Acocella put it, ‘While hazards 
are inevitable, disasters may not be.’ Science 
and innovation are therefore crucial to mitigate 
the effects of natural hazards and improve 
environmental sustainability. Knowledge must be 
disseminated widely and rapidly to maximize its 
benefit.

‘While hazards are inevitable, 

disasters may not be.’

However, this knowledge sharing is constrained by 
the current subscription-based publishing system, 
which limits the impact and usefulness of research 
papers and fragments the scientific community. 
The consequences of this are most acute in 
the developing world, where subscriptions are 
particularly unaffordable and the impact of natural 
hazards is greatest. 

The solution is Open Science, said Prof. Acocella. 
As well as providing open access to data and 
knowledge, Open Science offers solutions to 
technical challenges related to how data are 
collected, managed and disseminated, including to 
citizens and decision-makers.
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Accella V. (2015). Front. Earth Sci. 3:68. doi: 10.3389/feart.2015.00068. 
Data: OFDA/CRED Natural Disaster Database (www.emdat.be)

In conclusion, Prof. Acocella stressed that data and 
knowledge must be shared as widely and rapidly as 
possible to tackle our environmental sustainability 
challenges. Open Science is the best model to 
achieve this and to ensure that everybody, including 
developing countries, can participate in and benefit 
from scientific research. 
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VISION 2

OPEN SCIENCE TO 

ACCELERATE SOLUTIONS 

TO SOCIETAL HEALTH 

CHALLENGES

Prof. Michel Goldman 
co-Director of Institute for Interdisciplinary Innovation in 
Healthcare (I3h), Université Libre de Bruxelles, Brussels, 
Belgium, and former Executive Director of the Innovative 
Medicines Initiative

needed to ensure that research results are 
translated into new drugs and ultimately into better 
outcomes for patients. 

Open Science is fundamental to the wider 
transformation of healthcare, characterized by new 
healthcare monitoring tools (which involve patients 
themselves in the generation and analysis of clinical 
data) and the use of innovative types of clinical trials 
and bioanalytical tools. Open science is essential to 
the Big Data approaches necessary to develop new, 
better quality treatments and sustainable healthcare 
systems that improve patient outcomes.

For Open Science to work, data generators must 
be convinced of the benefit of data sharing. Prof. 
Goldman offered an example from the Innovative 
Medicines Initiative, where data sharing between 
five companies showed that it was possible to 
significantly reduce the size and duration of clinical 
trials in schizophrenia research. 

However, Prof. Goldman warned that ‘open is not 
enough’ in isolation – it must be coupled with 
standards and processes to ensure data quality. 
Clearly, quality management is crucial to avoid the 
dissemination of poor quality data that could affect 
patients. For example, some 55% of healthcare 
studies are not reproducible, which puts patients 
at risk and wastes resources. Open Science can 
improve reproducibility and so transparency and 
policymakers, universities and publishers must 
promote responsible data-sharing. 

Finally, Prof. Goldman highlighted research 
suggesting that scientific papers are becoming less 
readable over time. He stressed the ivalue of Open 
Science in improving science communication to 
the general public, as well to other scientists.

Open Science is critical to move  
health research forward

Transparency and 
dissemination of data  

and methods

Results reproducibility

Translation in health 
outcomes

The increasing burden from diseases such 
as cancer, diabetes and multi-drug resistant 
tuberculosis requires a medical revolution, 
according to Prof. Michel Goldman. 

Precision medicine will allow treatment to be 
tailored to the individual needs of patients. Many 
diseases that used to be treated as a single entity 
(such as cancers) can already be diagnosed more 
precisely using biomarkers, allowing patients to be 
stratified and treated optimally with  
specific medicines.

This new paradigm requires a new model for drug 
development. The current drug development 
process is inefficient, owing to high failure rates 
and costs. In future, far greater interdisciplinary 
collaboration throughout the scientific and 
healthcare ecosystem is essential. 

‘It’s obvious that to promote this collaboration we 
need Open Science,’ said Prof. Goldman, offering 
three reasons why Open Science is necessary in 
this setting. Firstly, it facilitates transparency and 
encourages the dissemination of research methods 
and tools, as well as data. Secondly, it is important 
as a means to improve the reproducibility of 
scientific results. Finally, Open Science is also
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PANEL DISCUSSION

HOW CAN OPEN SCIENCE 

MAXIMIZE THE IMPACT AND 

VALUE OF RESEARCH AND 

INNOVATION FOR OUR 

SOCIETIES?

An eminent panel spanning the EU policy, science, 
publishing and advocacy sectors gave their 
perspectives on the need to transition towards 
Open Science, the barriers to this process, and the 
policy responses that are necessary. 

Why is Open Science so crucial and what are the 
main barriers?

Prof. Mary Ritter OBE (Chair of RISE European 
Open Science Advisory Sub-Group; International 
Ambassador, Climate KIC; Emeritus Professor, 
Imperial College, London, UK) commented that 
the problems facing the world today are global 
and urgent, and that Open Science offers the best 
means of collaboratively addressing these. She 
argued that Europe is well placed to lead in the 
transition towards Open Science, as openness 
has characterized European philosophy since the 
Enlightenment and was crucial to the Industrial 
Revolution. Moreover, the EU offers a unique 
paradigm of successful collaboration. 

The RISE group identified four main barriers to 
Open Science: the lack of Open Access to many 
consistent research publications, the lack of Open 
Data highlighting the need for capacity-building 
and appropriate reward and recognition, the lack 
of research integrity values in terms of providing 
reliable and reusable data, and competition in 
terms of career rewards and funder selection 
procedures that do not favour openness. Finally, 
Prof. Ritter stressed the important role of funders 
in encouraging the transition to Open Science. The 
Bill and Melinda Gates Foundation mandates Open 
Access in all funded publications and the EU is also 
leading in this area. 

Dr Kamila Markram agreed that career evaluation 
must be addressed to facilitate the transition to 
Open Science. The current system, focused on 
the impact factors of journals, must be overhauled 
in favour of a quantified impact of individual 
researchers’ work in terms of views, downloads and 
citations. Funders have it in their power to facilitate 
the transition by mandating Open Access to

research they fund. Mary Ritter highlighted the 
RISE recommendation that career progression and 
grant funding should be based on a candidate’s top 
5 papers and accompanying narrative, ensuring 
that panels had time to read all submitted material 
rather than use metrics as a substitute. 

Prof. Urmas Kõljalg (Open Science Expert Group, 
Estonian Research Council and University of Tartu, 
Estonia) stressed the need for a transformation 
both in infrastructure and in the researcher culture 
to realize a transition to Open Science. The 
infrastructure transformation includes the creation 
of tools and archives that facilitate the re-use 
of research data, while the culture shift must be 
encouraged by the training of researchers in skills 
relevant to Open Science. 

Prof. Moritz Riede (co-Chair, Global Young 
Academy and Associate Professor, Oxford 
University, UK) explained that for young researchers 
it is still very risky to embrace Open Science 
because of the time and effort necessary at present. 
To change this, he argued that it is not only vital 
that young researchers are made aware of the 
potential of Open Science early on, but more 
importantly that there is institutional change in 
universities and other research environments. 
This is required because Open Science is a radical 
change from the ways in which research is has so 
far been conducted and assessed. These changes 
should include updates to evaluations to reward 
researchers for embracing Open Science. Mary 
Ritter noted the importance of also training mid-
career and senior researchers, given their influence.

Mr Kurt Vandenberghe agreed with the need to 
revise evaluations and to train researchers. He 
reiterated that the EU has already taken important 
steps to promote the transition, including its 
mandate for open access to publications funded 
by Horizon 2020, and by establishing open data as 
the default position for articles and funding data 
management plans. 

Mr Tamás Bereczky (social psychologist and 
patient advocate, European AIDS Treatment Group) 
stressed the need for patients to be included in the 
narrative surrounding the administration of their
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healthcare. Better informed patients have better 
health outcomes. Currently, however, patients 
are cut off from the overwhelming majority of 
healthcare research because it is behind paywalls 
that are prohibitively expensive. Patients who want 
access to vital scientific knowledge, and advocates 
who are tasked with disseminating knowledge 
within their communities, are forced to use illegal 
or borderline illegal means. More widely, he 
argued, the lack of Open Science is an issue that 
disproportionately affects developing countries and 
non-governmental organisations, as well as patient 
organizations. 

POINTS FROM THE AUDIENCE

Alea López de San Román from the League 
of European Universities (LERU) agreed on the 
importance of rewards and skills and stressed the 
fundamental importance of funders mandating 
open access policies.  Ann-Katrien Lescrauwaet 
from the Flanders Marine Institute highlighted 
the need for a common strategy to increase the 
number of data scientists to help digest data 
produced through Open Science.

What is the role of technology in  
Open Science? 

Kamila Markram highlighted the importance 
of promoting the FAIR principles in relation to 
research data. She stressed the leading role being 
taken by the EU on this front, in the form of the 
European Open Science Cloud which, will federate 
data repositories across Europe and make a major 
contribution to making data FAIR. Furthermore, 
Dr Markram emphasized the need for a system 
of data analytics to ensure the quality of research 
data, which will require the mobilization of all 
research stakeholders, including governments, 
funders, repositories and publishers. Frontiers has 
pioneered innovative software systems that are 
essential to support editors in fulfilling the Open 
Science commitment to publishing and curating all 
valid science, and analysing the impact of scientific 
publications. 

What are the specific barriers and opportunities 
for Open Data?

Moritz Riede highlighted that Open Data is not 
seen as directly beneficial everywhere. For example 
there seems to be a certain reluctance amongst 
middle- and low-income countries to make all 
data open. This arises from fears that Open Data 
produced in low- and middle- income countries 
will be exploited by high-income countries. This 
reinforces the need for ensuring fair use of the data

as well as education and training to allow everyone 
to benefit from Open Data. 

Kurt Vandenberghe agreed and stressed the 
importance of implementing standard curation 
practices that ensure that data providers are 
properly identified. In Europe, this will be governed 
by a complex but coherent regulatory framework 
that includes the EU General Data Protection 
Regulation (GDPR), which will come into force in 
May 2018 and affect data use and sharing, and the 
proposed EU copyright reform. Agreements are 
also necessary at the global level, e.g. via the G7 
Science Ministers group and the Organisation for 
Economic Co-operation and Development (OECD). 
With respect to copyright issues, Kamila Markram 
stressed that all articles should be text and data 
mineable by anyone – including researchers and 
the companies that depend on science to drive 
economic growth. 

‘Articles should be text  

and data mineable by anyone 

– including researchers  

and companies’

Tamás Bereczky emphasized that patients may 
also have legitimate ethical concerns about the 
ownership and legitimate use of data derived using 
their bodies, which must be taken into account. 
Moritz Riede added that there are certain situations 
in which Open Data may not be appropriate (e.g. 
identifiable patient data or terabytes of data that 
can be generated by a few lines of a published 
simulation program). What data are disseminated, 
why, how and when needs to be considered on a 
case-by-case basis.



10 Digital Open Science: Solving the Societal and Sustainability Challenges of the 21st Century

CONCLUSION 
ESTONIAN PRESIDENCY OF 

THE COUNCIL OF THE EU
Mr Martin Eessalu  
Ministry of Education and Research, Estonia

Mr Martin Eessalu thanked the speakers, panellists 
and organizers for an excellent symposium. Open 
Science, he declared, is more than merely an object 
of an abstract policy discussion. The symposium 
had done a wonderful job in showing that human 
lives and global sustainability depend on the pace 
of innovation, and that Open Science must be 
integral to this. 

The free movement of data 
can be treated as the ‘fifth 
freedom’ of the EU.
Data represent a valuable and yet under-used 
resource that can be translated into profitable 
services that improve human lives. Indeed, Mr 
Eessalu proposed that free movement of data can 
be treated as the ‘fifth freedom’ of the EU, together 
with the freedoms of movement of goods, people, 
services and capital over borders. 

The technical barriers that exist to Open Science 
necessitate infrastructures and common standards 
to implement the FAIR principles. The economic 
barriers will require the transition to Open Science 
to be achieved with a favourable cost-benefit ratio. 
Regarding cultural barriers – the EU Framework 
programmes have a major role in promoting new 
approaches and levelling the playing field. 

Mr Eessalu concluded that the Estonian ‘Digital’ 
Presidency holds Open Science in high regard as 
an instrument for increasing the transparency and 
impact of research. The Tallinn Call for Action on 
the future of research and innovation in Europe 
stresses the role of Open Science and it is up to 
funders, institutions and researchers to embrace it 
and to develop meaningful strategies to  
promote it.

https://www.hm.ee/sites/default/files/tallinn_call_for_action_2017.pdf
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