
 

TECHNOLOGY & INNOVATION
TRANSATLANTIC OPPORTUNITIES

USA
Cover inspired by:©Cover image by Fraunhofer Gesellschaft.

research
technologyt h l

in niininnovation
impact

societal challenges

application

R&D

future
industry

collaboration

project
RTO

hh

production
energy

life sciences

communication
food

ICT

water

light & surfaces

mobility

digitalization

key enabling technologies

bio economy

security

environment

climate

microelectronics

creative

development

experience
concept

design

focus

customer dynamic

expertise

Implementation

dedication

effective

explore

improve
international

sustainability

responsibility

strategy

management

value

team

institute

invention

process

knowledge

professional

methodsprogress

networkpurpose

partner

reliable

performance

support

portfolio

JUNE 2016 | Independent Review

Heather Burkhart 

The Scientista Foundation
How the Scientista Foundation 
empowers collegiate women.

Silvia Frey Ph.D 

OceanCare
The loss of a common dolphin 
species in a Natura 2000 site.

Prof. John R. Geddes 

University of Oxford: 
Department of Psychiatry, 
Medical Sciences Division
Open science in neuropsychiatry.

Terrance Barkan CAE 

The Graphene Council
The future of graphene.

ISSN 2397-7582

SCIENCE | TECHNOLOGY | INNOVATION



FOR HEALTHY LIVING IN THE OCEANS:

www.oceancare.org



 

June 2016 | OPENSCIENCE EU |     

WOMEN have made remarkable scientific discoveries and 
important innovations. Forty-nine times women have been 
awarded the Nobel Prize or the Prize in Economic Sciences 

in Nobel’s memory; Marie Curie has been honoured twice.2 Emily 
Roebling assumed the role of field engineer and technical leader of 
the Brooklyn Bridge in the 1880’s.3 In the 1920’s and 1930’s, Beulah 
Henry patented many inventions including a bobbin-free lockstitch 
sewing machine, and a typewriter that made multiple copies without 
carbon paper. Hedy Lamarr invented a remote-controlled communi-
cations system during World War II.  More recently, Stephanie Louise 
Kwolek of DuPont was recognized for her invention of liquid crystal-
line polymers, now used in the product Kevlar. Martha Coston created 
a signaling flare system.  Edith Clarke of General Electric brought 
sophisticated electrical engineering concepts to dam building and 
held a patent for a specialized calculator. Mary Anderson invented 
and patented the now common-place windshield wiper. Throughout 
history and continuing today, women succeed in science, technology, 
engineering and mathematics (STEM) fields despite the obstacles in 
their paths.

If we could employ everywhere, the highest requirements, stand-
ards and practices, and improve cultural expectations and norms 
from around the world, we could make great strides towards the full 
inclusion of women in STEM, and significantly increase the world’s 
creative and inventive capacity. To this end, I examine the key issues: 
(i) health; (ii) education; (iii) work opportunities and environment; 
and (iv) positions of power.

Underlying equality of the sexes is equal health and survival expec-
tancies. According to The Global Gender Gap (GGG) Report4, 40 of 145 
countries have achieved equity based on two measures: (i) record-
ed births showing no daughter-son preference, and (ii) equal life 
expectancies that captures lost years due to violence, malnutrition 
and disease. Although traditionally, the focus on women has been 
limited to their reproductive health; it is now recognized that many 
issues, e.g., cardiovascular and Alzheimer’s disease, lung cancer and 
depression vary significantly between women and men. Effective 
in 2015, sex is required as a biological variable in National Insti-
tute of Health funded research in the United States.5 The Canadian 
government provides guidance on how to best account for sex and 
gender in biomedical research studies6 and the Gendered Innova-
tions project7 offers up-to-date information on progress in this field.

Health is crucial, but so is equality in education. Promisingly, 25 
countries have fully closed the gap on the educational attainment 
(at the primary-, secondary- and tertiary-levels). In a few coun-
tries (e.g., Bahrain, Barbados, Guyana, Jamaica, Kuwait, and Qatar)
women exceed men in enrollment for post-secondary education by 
more than a factor of two. However, available data show that female 
tertiary-level graduates in STEM are ≤43% in these same countries.8

With respect to economic participation and opportunity for women, 
Norway tops the list. However, Rwanda edges out Norway for best 
wage equality for similar work. I speculate that countries with 
academic systems that allow professors to progress through the 
ranks independently such as in the United States are advantageous 
for women in science and engineering.9 Additionally, women from 
American universities enjoy high stature when working abroad.10 
Paid parental leave is important – Swedish parents are entitled to 
16 months with nearly 80% retained salary (when a child is born 
or adopted); three months are reserved for the father.11 In turn, this 
changes the atmosphere and attitudes at work since men are also 
absent for parental leave. Unfortunately, sexual harassment in the 
workplace (from rape through to a hostile work environment) has 
not been eliminated;12 however, many countries have laws that can 
address (at least the most egregious) infractions, even marital rape.

Iceland, with one of the oldest parliaments, places first in terms 
of political empowerment and first overall in gender equity. “In 
Iceland, 41% of parliamentarians are women, 44% of ministers 
are women and, out of the last 50 years, 20 were spent with a 
female head of state.” The other countries in the top five in terms 
of political empowerment include: Finland, Norway, Nicaragua and 
Sweden.  Late in 2015, the Canadian Prime Minister created the first 
cabinet with an equal number of women and men.13 Six economies 
– Belgium, France, Iceland, Italy, Norway and Rwanda – have estab-
lished quotas for women on boards of publicly listed companies.14 

It is said that you must walk before you run. I have tried to illustrate 
that women first need to be healthy, educated and welcomed into 
equitable workplaces, to show their full leadership talents. Many 
countries are making tremendous advances towards these goals – in 
turn, this will help women to become leaders in STEM.

FOREWORD

International Progress and 
Opportunities for Women 

Lynnette D. Madsen 

Division of Materials Research

National Science Foundation

United States1
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INTRODUCTION

As long as people have insight, 
creativeness and are inquisitive Science 
and Research will continue to flourish 
and develop. People must have complete 
access to well informed support, finances 
and resources to reach their potential. 
Without this innovators will not have the 
means to delve into the unknown, to pry 
out new wonders or draw out interesting 
concepts from current ideas and scientific 
endeavours. Barriers must melt away 
to encourage young people, students, 
entrepreneurs, older people, those from 
disadvantaged circumstances to rise up in 
the ranks and be noticed and recognised. 

In some ways in the past science was 
concentrated on the interior without 
too much thought to the exterior and 
our effect on the earth, environment, 
oceans and space. Many eyes have taken 
a long time to open up to what changes 
should be made; but now these areas 
are founding new arenas for growth and 
change. Indeed it is an exciting time 
where for example solar energy and bio 
fuels are on the lips of more and more 
people. Scientific frontiers continue to 
expand and so they should do, just like 
those in bygone days of new medicines 
or the development of computers and 
new technologies.  

Welcome 

to the June 2016 edition of OpenScienceEU

This editorial introduces some new 
ideas and innovations as well as current 
research and development in Europe 
and Internationally. Transformation is 
happening not just within the EU and 
the Commissioners involved in the 
top branches of government but at all 
levels and divisions. Collaboration and 
cooperation are advancing to create 
smaller better defined joint workspaces.  

Research has recently found that 
Songbirds in North America develop 
and grow more because of changeable 
weather. Their singing is more diverse 
and adaptable because of their 
environment and climate. This really is 
a good example I believe of how we 
should be; ready and willing to adapt 
and go with the flow of change in order 
to be better trendsetters, researchers 
and scholars of science. Science actually 
doesn’t have to be complicated, just 
simple and straightforward. We can all be 
learners or tutors at differing levels if we 
choose to open ourselves up and forget 
to worry too much about fitting into 
pigeon holes. 

Gillian McNicoll
SENIOR EDITOR 

OpenScienceEU
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A Material World

BENEFIT OF MATERIALS TO SOCIETY

Two key goals in the field of materials research are to discover new 
materials and gain an improved understanding of materials and 
phenomena. Often the focus is placed on elucidating the relation-
ships between processing, structure, and properties to enable the 
creation of better and more functional materials. Discoveries and 
advancements reflect the breadth of practitioners. Material research-
ers draw from a medley of backgrounds – with expertise in e.g., 
biology, chemistry, engineering, geology, manufacturing, mathe-
matics and physics. From this foundation, they explore the quantum 
and classical worlds at length scales ranging from the atomic and 
molecular to the macro in the pursuit of new knowledge about our 
solid-state world. The next new communication device (cell phone, 
television, personal fitness monitor), automobile (electric and hybrid 
vehicles), and key transportation structure (such as roads and bridg-
es) we rely on everyday exists because of advances in materials. 
Materials have played a central role in human societal progress as far 
back as the Stone Age, when humankind began to use tools, and fast 
forwarding to the Silicon Age with the invention of the transistor and 
modern-day electronics. Let’s face it, we live in a “material world” 
and increasingly, as society’s needs become more complex, so do 
the demands on materials researchers. 

Today, material researchers have a higher responsibility to help 
the world meet the challenges facing society. Although materi-
als research has expanded to include several disciplines and is 
inherently “interdisciplinary”, this is not enough. The require-
ments have (once again) increased due to the growing complex-
ity of societal problems and their solutions. Materials researchers 
are now challenged to change their modes of operating to have 
cyclic synergism (“closing the loop”) with systems-level thinking 
(alongside the required deep exploration and understanding of 
details into fundamental mechanisms). Also, the field of materials 
research needs to further expand to embrace data and manufac-
turing scientists and to more fully engage environmental, social, 
and economic sciences.

CURRENT SOCIETAL CHALLENGES

First, looking back, the National Academy of Engineering defined the 
greatest accomplishments of the twentieth century1  where materials 
are the key to many of them.2  It follows that materials will be critical 
to solving many of the world’s grand challenges in the twenty-first 
century (Table I)3 and to securing a higher standard of living.

The U.S. federal government, and specifically, the National Science 
Foundation (NSF), are undertaking dedicated efforts on several 
fronts to rise to these challenges. We contend that it is essential 
to examine sustainability (life cycle, preservation and stretching of 
resources), have resilience and adaptability (to deal with the unex-
pected and evolve), advance manufacturing (for safety, efficiency 
and state-of-the-art), and improve quality of life (through better 
health and optimization of time).

Disclaimer: Any opinion, finding, recommendation, or conclusion expressed in 
this material are those of the authors’ and do not necessarily reflect the views 
of the National Science Foundation.

Sustainability

Sustainability of our environment and resources is the key to our 
future, and a responsibility in the domain of scientists. Sustainabili-
ty has garnered attention at the highest levels including The White 
House. They have examined this issue from several angles; we 
provide just a few examples below:

• Combating Climate Change (Clean Power Plan)4

• Building a Sustainable Water Future5

• Sustainable Farming for Global and National Food Security6

• Educating the Next Generation of Environmental Stewards7

The Materials Research Society (MRS) published a special issue of 
the MRS Bulletin: Materials for Sustainable Development, identifying 
challenges in manufacturing, transportation, infrastructure, energy, 
water and teaching.8 In his introductory article, Green notes: “Every 
human endeavor is affected by the ramifications of sustainable 
development because none of our material resources are infinite… 
sustainable development is a huge field that captures the concepts 
of environmental stewardship, materials management, green manu-
facturing, renewable and clean energy technologies, and water and 
air management under one tent.” In 2010, NSF began in earnest to 
address these issues through a new initiative, Science, Engineering 
and Education for Sustainability (SEES).9 The stated mission of SEES is 
to advance science, engineering, and education to inform the soci-
etal actions needed for environmental and economic sustainability 
and sustainable human well-being.10 The materials research commu-
nity is responding to the challenge in a myriad of ways. Accordingly, 
NSF investments have been made across a range of materials that 
serve as components in many system solutions, particularly in the 
energy sector. Improving properties, expanding operational temper-
ature ranges and using safe and abundant elements are also key.

Linda S. Sapochak and Lynnette D. Madsen 

DIVISION OF MATERIALS RESEARCH, NATIONAL SCIENCE FOUNDATION (NSF), VIRGINIA, USA.

TECHNOLOGY ENERGY ENVIRONMENT HEALTH

Secure cyberspace.

Enhance virtual reality. 

Advance personalized learning.

Engineer the tools for scientific discovery. 

Prevent nuclear terror.

Make solar energy affordable.

Provide energy from fusion.

Develop carbon sequestration methods.

Manage the nitrogen cycle.

Provide access to clean water.

Restore and improve urban infrastructure.

Advance health informatics.

Engineer better medicines.

Reverse-engineer the brain.

Table I. NAE grand challenges (http://www.engineeringchallenges.org/challenges.aspx)
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NSF created a new cross-directorate oppor-
tunity, Sustainable Chemistry, Engineer-
ing, and Materials (SusChEM), within the 
SEES portfolio in 2012.11 This notice about 
proposal submissions challenges science 
and engineering researchers to consider 
sustainability principles in their fundamen-
tal research endeavors.12 Simultaneously, 
NSF launched a short-term SEES Fellows 
program,13 which sought to “advance 
science, engineering, and education to 
inform the societal actions needed for 
environmental and economic sustainability 
and human well-being while creating the 

necessary workforce to address these challenges.” One SEES Fellow 
awardee, Dr. Carley Corrado took on the challenge to extend her 
expertise (beyond Physical Chemistry) and apply sustainability prin-
ciples to her fundamental research (Fig. 1). As a post-doctoral fellow, 
she joined the physics laboratory of Prof. Sue A. Carter at the Univer-
sity of California, Santa Cruz where they worked with microbiologists, 
plant physiologists and the commercial greenhouse grower commu-
nity from UC Santa Cruz, NASA Ames, and Monterrey Bay Farms. 
Corrado developed materials for luminescence solar concentrators 
(LSCs) and studied photovoltaic (PV) technologies and the spectral 
dependence of plants to enable PV to coexist with agriculture land 
use for both food and biofuel production (see Fig. 2). She was instru-
mental in developing greenhouse integrated photovoltaics (GIPV) 
through NSF’s Innovation Corps (I-CorpsTM) program that fosters entre-
preneurship and technology commercialization.14 With the launch of 
a start-up company, Soliculture, they produce “power-generating 
greenhouse panels that absorb wavelengths of light in the green 
region of the spectrum, where plants do not absorb efficiently, and 

emit light in the red 
region of the spec-
trum to simultane-
ously enhance light 
quality onto plants 
as well as power 
production by solar 
cells.” This exam-
ple illustrates how 
material scientists 
are thinking broadly 
about their funda-
mental research at a 
“systems-level”. 

Resilience and Adaptability 

Resilience and the ability to adapt to changes are also important to 
society. Prediction of natural or anthropogenic disasters and similar 
events such as hazardous earthquakes and severe storms engage 
sensors, sensor networks, and employ computations and models. 
Known elements, for instance the environmental degradation of 
the structural integrity of bridges and other civil infrastructures, call 
for materials innovation, e.g., in sensors and self-healing materi-
als. Seasonal and long term road deterioration also demands more 
adaptable materials. 

Sustained human health and well-being is paramount to the quality 
of life. Much effort goes into prediction or early detection of disease 
or problems and their prevention, and to the treatment of injuries. 
The White House’s BRAIN15 and Neuroscience16 Initiatives are just a 
few of the newest steps in this direction that include a clear focus 
on obtaining a better understanding of the body. It remains a sought 
after goal to better understand regeneration and autophagy (natural 
degradation processes within the human body). Moreover, it is desir-
able that treatments be targeted at the ailment and avoid deleteri-
ous effects systemically on the body or other non-affected regions. 

Additive manufacturing has provided resurgence in creating replace-
ment parts. Similarly, research on the development of new technolo-
gies for persons with disabilities continues to be important. Research 
directed toward the characterization, restoration, and substitution of 
functional abilities/cognition includes both neuroengineering and 
rehabilitation robotics.

One recent NSF-funded 
breakthrough that could 
have applications for both 
self-healing and drug deliv-
ery materials was reported 
by Professor Samuel Stupp 
at Northwestern University 
(Fig. 3). He pioneered the 
synthesis of polymers simul-
taneously using both chem-
ical synthesis and self-as-
sembly.17 His approach has 
resulted in new materi-
als with nanoscale sized 

compartments that can be disassembled and reassembled at will, which 
brings us closer to mimicking Mother Nature and could be a break-
through for applications in self-healing materials. Material researchers 
need to facilitate the transition of such important fundamental discov-
eries into advanced technologies that have societal benefits.

Advanced Manufacturing 

Modern sophisticated, efficient, 
clean and state-of-the-art manu-
facturing has recently garnered 
widespread interest. For exam-
ple, in 2011, President Obama 
announced three new national 
initiatives, Materials Genome 
Initiative (MGI), Advanced Robot-
ics Initiative and the Advanced 
Manufacturing Initiative.18 

NSF responded to MGI through 
creation of Designing Materials to 
Revolutionize and Engineer our 
Future (DMREF) program.19 The 
premise for this program is the 
fact that advances in computa-
tion/modeling/simulation and 
characterization tools are now 
at a point that we are generat-
ing so much data, it is prudent to 

rethink the way we conduct research. DMREF is leading this culture 
shift in materials research by encouraging and facilitating an inte-
grated team approach through what we describe as, “cyclic syner-
gism” or “closing the loop”(Fig. 4)20. This “MGI approach”, as stated in 
the federal interagency MGI Strategic Plan21, seeks to uniquely and 
seamlessly integrate computation, experiment and data to fuel the 
successful discovery of new materials and their more rapid deploy-
ment and incorporation into manufactured products”(see Fig. 5). 
DMREF challenges the materials research community to integrate, 
experiment, computation and theory iteratively (cyclic synergism) 
rather than in parallel (linear synergism) to enhance information 
flow and advance our ability to design and make materials with 
specific and desired functions or properties from first principles. The 
DMREF teams are also challenged to integrate digital data, software 
and program outputs into the wider materials community. 

For example, a DMREF project led by Professor Chang-Beom Eom at 
the University of Wisconsin successfully applied this cyclic synergism 
approach and discovered general design rules for “polar metals”.22 

Fig 1.  Dr. Carley Corrado, 
Director of Business 

Development at Soliculture.

Fig 2. Cartoon illustrating the concept behind the panels 
that Dr. Corrado helped to produce for use in green-
house integrated photovoltaic (GIPV) technology.

Fig 4. The report cover for “Closing 
the Loop – Report of the MPSAC 

Subcommittee on Materials 
Instrumentation,” a concept inspired 
by the Materials Genome Initiative 
and being implemented in projects 

supported by DMREF and MIP programs.

Fig 3.  Molecular model of a newly discovered 
hybrid polymer showing the two supramolecular 

domains that can be assembled and 
disassembled, with significant potential for future 

technologies using self-healing materials.
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Previously it was believed that a combination of these properties 
(i.e., metallic and polar) was not possible; however through a new 
synthesis approach supported by computational modeling, the group 
made a crystal that was part polar, part metallic, opening up possi-
bilities for advanced materials with the ability to perform simultane-
ous electrical, magnetic and optical functions. 

The “MGI approach” was key to this discovery process, but the mate-
rials research community will need to expand this approach further 
to the systems-level. Material researchers must transcend the paral-
lel materials development continuum displayed in Fig. 5 and iter-
ate, not just at the discovery stage, but also apply cyclic synergism 
between all stages of the materials development continuum; only 
then can the promise of MGI and its benefits to society be realized. 

Quality of Life 

Moreover, quality of life is affected by how our time is used. As 
alluded to already, time should not simply be eroded away by main-
tenance and repairs, nor should it be wasted, i.e. spent commuting, 
making repetitive movements in manufacturing, and through inef-
ficiencies associated with obtaining leisure time and recreational 
activities. We are just beginning to see how self-driving cars will 
alter commuting, but it is uncertain how road congestion and wear, 
and emergency care will be affected. Robotics can remove danger-
ous and repetitive steps in manufacturing; however, the public 
is still adapting to a modern vision of manufacturing operations 
today. Technology advances permit virtual visits to museums and 
natural wonders, and remote conversations are now easily visual 
as well as auditory. However, virtual group meetings can still be 
cumbersome (as an amusing YouTube video23 illustrates). Techno-
logical developments are needed to improve these advancements 
and cognitive sciences are key to their full integration and accept-
ance in society.

HISTORY OF MATERIALS RESEARCH AND THE NATIONAL SCIENCE 
FOUNDATION (NSF) 

Academic departments at U.S. universities and colleges dedicat-
ed to the study of materials science and engineering began in the 
1950’s. An early adopter was Northwestern University whose facul-
ty members in the metals department recognized that the study 
of materials using the “processing-structure-properties” paradigm 
could be and should be applied to other materials.24 In the 1960’s 
and 1970’s, the Advanced Research Projects Agency (ARPA), later 
known as the Defense Advanced Research Project Agency (DARPA), 
created Interdisciplinary Research Laboratories (IRLs) as part of their 
mission “to make pivotal investments in breakthrough technologies 
for national security.25 While the IRL concept contributed further to 
the growth and acceptance to the study of materials as a field of 
research, it was realized that in order for this “mode of operation”, 
to be successful, longer-term investment was necessary. The IRLs, 
originally created to support interdisciplinary research in materials 
science for national security, were transferred to NSF in 1972 to align 
with a broader set of national needs and to secure longer-term fund-
ing. This shift was described as the “first serious effort to induce 
group activity in academic research….when NSF assumed respon-
sibility for the materials laboratories formerly known as IRLs”26 and 
created the Division of Materials Research (DMR). These materials 
laboratories still exist today as the divisional flagship program, the 
Material Research Science and Engineering Centers (MRSECs), with 
the mission: 

“to undertake materials research of a scope and complexity 
that would not be feasible under traditional funding of 
individual research projects. NSF support is intended to 
reinforce the base of individual investigator and small 
group research by providing the flexibility to address topics 
requiring an approach of broad scope and duration.”27

Fig 5.  Materials Development Continuum as described by 
the Materials Genome Initiative Strategic Plan.

In addition to the MRSEC program and national facilities (National 
High Magnetic Field Laboratory (NHMFL) and the Cornell High Ener-
gy Synchrotron Source (CHESS)) that underpin a broad set of exper-
iments for science and engineering research, DMR currently houses 
five “material type” programs (Biomaterials, Ceramics, Electronic and 
Photonic Materials, Metals and Metallic Nanostructures, and Poly-
mers) and three broad “disciplinary” programs (Condensed Matter 
Physics, Condensed Matter and Materials Theory, and Solid State and 
Materials Chemistry). These topical programs allow individual inves-
tigators (primarily from academic institutions in the U.S.) to submit 
unsolicited research proposals for consideration and to have access 
to a diverse set of characterization tools. 

While materials research originated with studies of traditional mate-
rials such as ceramics and metals, over the last 50 years it has signif-
icantly expanded to include polymers, biomaterials, nanomaterials 
(although not “new”, better understood in modern times), quantum 
materials, mesomaterials, metamaterials, etc. – a vast mixture, or 
motley, of solid substances. Over the last two decades, programmatic 
composition of DMR has evolved to be more inclusive of the changing 
materials landscape (e.g., Biomaterials was added as a program, and 
other programs underwent expansions reflected in their name chang-
es: Solid State Chemistry added “Materials Chemistry”, Condensed 
Matter Theory added “Materials Theory” and Metals added “Metallic 
Nanostructures”).

More recently, advances in materials modeling, theory and data 
mining and the potential for acceleration of materials discovery and 
deployment, as envisioned by MGI laid the basis for two new DMR 
programs, DMREF and Materials Innovation Platforms (MIPs).28 The 
DMREF program, described earlier, is led by DMR and includes numer-
ous divisions at NSF in three directorates (Mathematical & Physical 
Sciences, Engineering, and Computer & Information Science & Engi-
neering). The MIP program was launched in 2015, and takes the 
MGI-approach (i.e., cyclic synergism) to a larger scale by combining 
a focused research effort with a mid-scale user facility to advance 
materials topics of national need. These platforms respond to the 
increasing complexity of conducting materials research that requires 
close collaboration of multidisciplinary teams who have access to 
cutting-edge tools and experts in material synthesis, characterization 
and theory, and makes available shared samples (e.g., single crystals, 
films, software, data sets). The success of the MIPs, to accelerate our 
ability “to discover, manufacture, and deploy materials in half the 
time at half the cost” as envisioned by MGI, will strongly depend 
on the development of a “community of practitioners” (i.e., enabling 
the research community to use these central facilities, as well as 
apply the MGI mode of operation to advance the platform’s goal). 
Two such platforms were awarded in 2016, to Penn State University 
(Two-Dimensional Crystal Consortium (2DCC)) and Cornell Universi-
ty (Platform for Accelerated Realization, Analysis, and Discovery of 
Interface Materials (PARADIM)). MIPs will serve as focal points that 
promote cross-fertilization of ideas between researchers (both inter-
nal and external) thanks to their unique convergence of facilities and 
expertise. 

DIVERSITY OF IDEAS AND PEOPLE 

When biologists think about diversity they consider the variety of 
species, ecosystems and ecological processes on a global basis. 
Material researchers also talk about diversity. In doing so, they are 
reaching for and seeking a diversity of ideas. One aspect of diversity 
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is in terms of approach: theory, computation, data, experimenta-
tion, and manufacturing production. Diversity of perspective is also 
important – the keys to how things work (that fundamental under-
standing), how details fit into a larger system, and the efficiency of 
processes. Material researchers are also considering sustainability, 
adaptability to different scenarios, cost reduction, manufacturabili-
ty, technology transfer and added value to society. Finally, material 
researchers are seeking diversity in backgrounds – formal educa-
tion, ways of thinking, and the ability to relate to more than one 
(science) language (a key aspect to nanotechnology that bridged 
many traditional disciplines). But, also, equally important for these 
complex problems we face today, is a diversity of life experienc-
es. These bring a different understanding to societal problems and 
ideas for solutions. Well known are the positive effects of bringing 
women into design teams that yield a product more relevant to the 
entire breadth of consumers. This sentiment applies equally well to 
all underrepresented groups. 
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While DMR encompasses the mix of disciplines necessary to address 
materials research challenges, it also promotes diversity of people. 
All MRSECs and facilities have a diversity plan as part of their func-
tion. In addition, the Partnership in Research and Education in Mate-
rials (PREM) program was launched in 2004 with the objective to 
broaden participation and enhance diversity in materials research 
and education by stimulating the development of formal, long-term, 
multi-investigator, collaborative research and education partnerships 
between minority-serving colleges and universities and MRSECs and 
facilities (Fig. 6).29 The PREM program is first and foremost a compet-
itive research award that also emphasizes important elements such 
as mentoring, capacity-building and shrewd networking.

Just imagine for a minute that you are tasked with solving a problem 
where you do not clearly understand the issues, or you do not have 
all of the skills needed...can you do it effectively on your own? Of 
course not! The expression, it takes a village, is popular for a reason.

Fig 6.  Participants in the PREM award between University of Puerto Rico-Humacao and the University of Pennsylvania MRSEC are 
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want to study and what career they see themselves in.” Says Scientis-
ta co-founder, Julia Tartaglia, who came up with the idea for Scientista 
from her dorm room at Harvard. “I saw Scientista as a great opportu-
nity to dispel stereotypes and common misconceptions about what a 
‘woman in STEM’ looks like and what career paths are available to STEM 
majors beyond the bench.” Christina Tartaglia, Scientista co-founder, 

had a similar experience. “While completing an undergraduate major 
in molecular biology, I was struck by the fact that so few of my profes-
sors were women. I wanted to be able to create a platform that would 
allow all women to have access to female role models in science, even 
if they weren’t able to find them in their daily lives. What’s unique 
about Scientista is that the role models we feature aren’t just profes-
sional women in STEM, but the students themselves.”

The goal of the Scientista Foundation is to help women in science 
in any way possible, but the organization aims to provide this assis-
tance through three main avenues: content (the Scientista website), 
community (individual campus chapters), and conferences (the 
annual intercollegiate Scientista Symposium). One of the main issues 
that the Scientista Foundation has attempted to address is the need 
for a means of connecting women in STEM with one another and 
with the larger scientific community. Through the Scientista blogs, 
anyone can gain access to inspirational articles and memes high-
lighting the accomplishments of women in science, up-and-coming 
contributors to scientific causes, and even advice and tips on anything 
from dressing like a scientist to selecting your first lab. The Scienti-
sta campus chapters further facilitate this connection by providing 
a sense of community and camaraderie through social media and 
campus events. 

The annual Scientista Symposium, held in New York City, exten-
sively broadens the horizons of many women through networking, 
exposure, and inspiration. Every year, the Symposium brings togeth-
er prominent women in various scientific fields in order to teach, 

WHAT DO YOU DO when you enter your college years 
knowing you’re going to be outnumbered? Knowing 
that resources won’t be made as readily available to 

you, and that you might even receive some criticism for your goals 
and ambitions?  Sure, you might be new to this engineering thing, 
this mathematics thing or this chemistry thing; but my goodness, it 
starts an unquenchable fire in you that burns just as brightly as the 
next student’s. Or maybe you’ve grown up building things. Maybe 
you spent your free time experimenting, went to space camp every 
summer or were constantly found tearing apart old computers. 
Maybe you grew up wanting to be a scientist and when you step 
into that higher education haze of social and academic discovery you 
realize that there are those who think your abilities are less favora-
ble. Less meaningful. The amount of opposition may be small or it 
may be great, but it’s there, often going to work in the back of your 
mind, reminding you time and time again that someone out there 
thinks you can’t do it, and simply because you’re a girl. How do you 
cope? What do you do?

I’ll tell you what you do. You don’t give up.

Because you can do it.

The subject of women in science is often contradictory, full of the 
assumptions and biases of both sides, and has been the cause of 
numerous arguments, studies, and proposed solutions; however, 
the fact of the matter still remains: there are simply and sadly too 
few women in science, and whatever the reasons for this may be, 
the women who are in science sometimes have it rough. For current 
college and graduate students, resources are sparse, mentors are 
scarce, and community engagement is often overlooked. This is 
the base upon which the Scientista Foundation was built. Julia and 
Christina Tartaglia, sisters and biology majors at Harvard College, 
recognized the lack of resources for women in higher education and 
wanted to change that. Since the inception of the foundation they 
have made it their personal business to provide whatever it is the 

modern female STEM student 
needs, whether it be inspira-
tion, connection to resources 
and role models, or exposure to 
job opportunities. 

“I started Scientista when I was 
a senior in college because I 
noticed that though there were 
many organizations that focused 
on empowering professional 
women in STEM, there was no 
organization that focused on the 
needs of collegiate women -- 
this is an important time when 
women are deciding what they 

The Scientista team and speakers at the 2015 Scientista Symposium.

The 2014 Scientista Symposium.
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encourage, and inspire, and also offers numerous workshops, a 
recruiting fair, and the opportunity to present research.

So far, the symposium has been incredibly successful, and its success 
will only continue to increase. Lauren Koenig, Co-Editor-in-Chief, 
said, “I think the Symposium is one of Scientista’s biggest successes 
in terms of having an amazing number of speakers that represent 
the diversity of both women in science and career opportunities for 
women in science. There are few places that aspiring scientists can 
find such a broad perspective on their potential to contribute to the 
field.” Many attendees have expressed their gratitude for and enjoy-
ment of the symposium, including the following: “[It was an] incred-
ible experience to meet other women involved in stem majors and 
in careers. It inspired me for my future endeavors and allowed me 
to learn about what I might be interested in after my studies.” “The 
Scientista Symposium was exactly the missing puzzle piece I needed 
to tie my college coursework to real-world applications. I was really 
honored to have the opportunity to present my research poster to 
a representative from the company founded by one of the world’s 
most renowned geneticists.” “Attending the Scientista Symposium 
opened my eyes to all of the women in STEM who have not let the 
difficulties of the field interfere with their dreams. It provided an 
opportunity for us all to feel strength and support to help us continue 
on our path.” This year, the Scientista Symposium will be held Octo-
ber 1-2, and will feature the title, “Scientistas Stand Up – Becoming 
a Leader in STEM.”

Scientista also boasts a wide variety of international writers that 
contribute to its website. The diversity within the foundation’s 
contributors is incredible, and has extended Scientista’s reach to 
many countries, communities and individuals. “I also think success 
is reflected by the number of international writers that contribute 
to the Scientista website” says Koenig. “It’s amazing that this cause 
resonates with women around the world, showcasing both the need 
for this type of organization and the number of people who want to 
fix problems such as the lack of diversity and mentors available for 
women in science.”

The Scientista Foundation wants to fix these problems, because 
they’ve been there too. They understand the struggles of being 
a woman in STEM and have seen firsthand the positive effects 
that mentorship, support, and personal determination can have 
on a scientist. Koenig, wildlife technician for HDR, can attest to it. 
“Breaking into science can be extremely difficult and students often 

struggle with the need to stand out from their peers in order to 
have a competitive advantage. Academic science has also become 
extremely specialized and requires intense focus and devotion to 
a particular topic. As an undergraduate, I knew I wanted to study 
ecology, but I didn’t know exactly where I wanted to focus- either 
taxonomically or topically. This led me to pursue multiple fieldwork 
opportunities to be exposed to all different styles and approach-
es to ecology as an academic, management, and conservation 
tool. These positions allowed me to travel and learn an incredible 
amount about what I wanted from a career. I also gained a much 
more realistic understanding of challenges in science, including the 
ways that funding and the need to balance multiple stakehold-
ers can affect the science itself… Rather than be discouraged by 
learning about the complexities of conducting science within our 
current system, I was most impressed by my mentors and peers 
who worked hard and believed in their projects… I found an incred-
ible network of fellow scientists that help make for an enthusiastic 
and motivating research community.” 

The Scientista foundation set out to make a difference, and has not 
stopped there. Each additional team member they have taken in, 
like Koenig, has added a new experience, a new perspective, and a 
new road to success, which has enriched the organization as a whole 
and has allowed for increasingly more opportunities to empower. 
The Scientista Foundation holds fast to a vision of hope for women 
in science all over the world, and is turning that vision into reality 

with an unparalleled fearless-
ness. “Ultimately,” says Christi-
na, “the Scientista Foundation 
is more than just a network for 
women; it’s a movement of 
budding scientists that, together, 
are changing the face of STEM.”

A History of Women 
in Tech 
The history of women contrib-
uting to the sphere of technol-
ogy may be scant by compari-
son, but it is consistent. Women 
have graced the tech scene for 
decades, often in quiet, unrecog-
nized ways, but their varied and 
individual impacts have been 
quite monumental in contrast. 

Attendees at the 2015 Scientista Symposium.

Presenter at the 2015 Scientista Symposium.
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And would you believe they began even before the invention of the 
computer was realized? Let’s take a look at a few of the key females 
in tech history, and how their dedication and intellect have contin-
ued to live on in today’s influential women who have accepted the 
call to action in this ever-changing field of modern technology.

In 1842, Ada Lovelace, an expert in mathematics and self-titled 
analyst and metaphysician, was tasked with the responsibility 
of translating a memoir on the subject of an “Analytical Engine” 
published in French by Italian mathematician Louis Menebrea. The 
memoir was written in an attempt to sponsor the work of Charles 
Babbage on his Analytical Engine, what we today would call a 
computer. Ada’s contributions, however, are articulated in her notes 
on the memoir. A skilled mathematician and close friend of Babbage, 
Ada knew and understood the intricate workings of the Analytical 
Engine just as well as he did, and the writing she produced as she 
translated Menebrea’s memoir neatly displays her competence on the 
subject. She is also credited with what can be considered the world’s 
first computer algorithm, brought to light in these same notes. Ada’s 
understanding of the machine and its potential are outlined in the 
following statement, presented in her writings: “A new, a vast, and 
a powerful language is developed for the future use of analysis, in 
which to wield its truths so that these may become of more speedy 
and accurate practical application for the purposes of mankind than 
the means hitherto in our possession have rendered possible. Thus 
not only the mental and the material, but the theoretical and the 
practical in the mathematical world, are brought into more intimate 
and effective connexion with each other.” Unfortunately, Babbage 
was unable to obtain funding for the Analytical Engine, and Ada 
eventually died in 1852 at the age of 37, never seeing in full the 
creation of the machine she so fully understood long before its time.

Exactly one century later, actress Hedy Lamarr and co-inventor George 
Antheil received a patent on an idea they called frequency hopping. 

In the events leading up to that time, Lamarr had been unhappily 
married to an Austrian Fascist weapons manufacturer who would 
bring her to his meetings in an attempt to suspend her acting career. 
The meetings were spent talking about ways to listen to and jam the 
radio signals used by American aircraft and weapons, all while Lamarr 
listened and learned. After ending her marriage she intended to foil 
her ex-husband’s plans and began developing the idea of transmit-
ting radio signals along rapidly-changing, or “hopping” frequencies, 
which would make these signals far more resistant to jamming, and 
far more difficult to intercept. The sequence of frequencies would be 
known to the sender and receiver beforehand, yet remain unknown 
to outsiders, in this case the Germans of WWII, leaving attempted 
interceptors faced with the task of deciphering a completely random 
code. After presenting their concept to the National Inventor’s Council 
in 1940, however, the technology was ill-received and ignored. But 
only for a short while. In 1962, the technology was used during the 
Cuban missile crisis, and in more modern times, has been utilized in 

Attendees at the 2015 Scientista Symposium.

Attendees at the 2015 Scientista Symposium.
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at MoMA that featured engineer-
ing and human communication, 
which changed her perspective 
on creativity. Halfon, on the other 
hand, had grown up with a love 
of math and computer science, 
which she pursued despite the 
gender stereotypes she faced 
every day. Their combined project 
at Startup Weekend EDU target-
ed a noticeably recurring issue 
in part responsible for the low 
numbers of women in technolo-
gy: getting girls exposed to and 
interested in coding. After the 
project won first place at Startup 
Weekend EDU, the team moved 
forward with the prototype and 
became VidCode, a platform 
that allows users to manipulate 
video processing through coding. 
Diracles and Halfon are currently 
working on developing Vidcode 
into an iOS and Android mobile 
app, and expanding their curric-
ulum to schools across the United 

States. It has become a gateway for girls into the world of coding 
creation, with involvement growing every year.  

Another woman on the forefront of coding education is Ria Galanos, 
computer science and mobile app development teacher at Jefferson 
High School for Science and Technology in Alexandria, Virginia. She 
may have learned how to code in BASIC in junior high and proceeded 
to study aeronautical engineering in college, but Galanos ultimately 
found her calling to be teaching. She originally taught math due to 
her academic background, but soon ended up teaching computer 
science, a role she has taken on with flying colors. Galanos strives to 
eliminate gender bias in her classroom and remains an inspiration for 
both girls and boys alike. She sponsors Coding Lady Colonials, which 
invites anyone interested to come and code with friends while they 
experience the excitement of learning something new. Coding Lady 
Colonials has also organized HackTJ, a 24-hour high school hackathon 
run by students in the Virginia area. Galanos, as many before her, is 
yet another testament to the sheer power and influence that one 
woman with determination and strength can radiate in the exciting 
world of technology.

Watch out world! You’re about to get a lot more women in tech. The 
question is…are you ready for them?

www.scientistafoundation.com

http://www.biztechmagazine.com/article/2012/05/mothers-technology-10-women-who-invented-and-in-
novated-tech

https://www.sdsc.edu/ScienceWomen/lovelace.html

https://www.fourmilab.ch/babbage/sketch.html

http://www.scientificamerican.com/article/hedy-lamarr-not-just-a-pr/

http://www.biography.com/people/grace-hopper-21406809

http://www.scientistafoundation.com/scientista-spotlights/vidcode-founders-helping-girls-discover-code

http://www.scientistafoundation.com/scientista-spotlights/scientista-spotlight-ria-galanos

https://hacktj.org/

wireless technology, notably cell phones. Lamarr was presented with 
the Pioneer Award by the Electronic Frontier Foundation and became 
the first woman to receive the Invention Convention’s BULBIE Gnass 
Spirit of Achievement Award shortly before her death in 2000.

Grace Hopper was one of the first women to earn a PhD in mathe-
matics, doing so in 1934 after studying math and physics at Vassar 
College and earning a master’s degree in mathematics from Yale 
University. Hopper joined the U.S. Naval Reserve in 1943 during 
World War II and was commissioned as a lieutenant in 1944. Due to 
her background in mathematics, Hopper was assigned to the Bureau 
of Ordnance Computation Project at Harvard University, and it was 
there that she learned to program a Mark I computer. After the war 
ended, she continued working with computers, a task in which she 
would be involved until her death. After working with Mark II and 
Mark III computers at Harvard, she switched gears and went to work 
with Eckert-Mauchly Computer Corporation, followed by Remington 
Rand and the UNIVAC computer. Hopper is perhaps most known for 
helping create the first compiler for computer languages, which 
led to the creation of the Common Business Oriented Language, or 
COBOL. COBOL is based on Hopper’s FLOW-MATIC language design, 
which is the first language-based form of programming, taking a 
turn away from strictly binary-based code, which allowed for a more 
easily-read form of code and, therefore, more programmers. After 
19 years of service in the Navy, Hopper retired as a rear admiral 
and was the oldest serving officer at the time. She continued work-
ing in the computer industry for many more years, however, and 
became the first female individual to receive the National Medal of 
Technology, which she was awarded in 1991. Up until her death in 
1992, Grace Hopper continued to encourage young people to learn 
how to program. As a testament to her legacy of teaching, the Grace 
Hopper Celebration of Women in Computing Conference and the 
Grace Murray Hopper Award offered by the Association for Comput-
ing Machinery continue to encourage and support women in tech-
nology today, in her stead.

It is a continuous effort to get more women into technology, but the 
field is nonetheless ripe with feminine talent. It has been an honor 
for the Scientista Foundation to interview many of these women, all 
emerging faces in the scope of modern technology. Among these 
women are Alexandra Diracles and Melissa Halfon, the founders of 
Vidcode. Both women found their way into code a little differently: 
Diracles was interested in art and photography when she visited a talk 

Heather Burkhart
Heather graduated in linguistics from the University of Utah and
has interests in aphasia and language properties of the brain.  She is a
freelance science writer and is currently a section editor and
Co-Managing Editor for The Scientista Foundation.  When she’s not working, 
she likes to spend her time in Utah’s exquisite wilderness.

The Scientista team at the 2015 Scientista Symposium.
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and those about to be created to encourage women scientists from 
European countries with fewer networks to enhance their impact by 
joining forces within formal and representative structures. Experi-
ence shows that fruitful cooperation and exchange of ideas among 
EPWS members also enables associations to design new activities at 
national level and to find partners for common EU projects. 

Every year the Platform is organising its General Assembly in 
connection with a conference in different European countries, thus 
offering members a regular forum of exchange. At the invitation 
of and in collaboration with national member organisations, EPWS 
had meetings in Paris (2014) (see picture) organised by a group of 
French members, in the context of EU Presidency Conferences in 
Vilnius (2013) and Budapest (2011) as well as in Essen (2013) and 
Brussels (2010 and 2012). Topics of the annual conferences included 
“New Perspectives for Women Scientists Careers in Europe” (2014) 
and “Institutionalizing Gender and Diversity in University Structures” 
(2013). On the occasion of the Platform’s 10th anniversary in 2015, 
EPWS members met in Berlin at the conference “Ready for Dialogue”, 
funded by the Federal Ministry of Education and Research in Germa-
ny, discussing the gender dimension in science and research (see 
below). In 2016, the EPWS General Assembly will take place in Paris 
during the 9th European Conference on Gender Equality in Higher 
Education (and Research).

Since 2014, EPWS members in France are getting together in Paris for 
a yearly brainstorming to propose new actions such as the creation of 
the section “Association of the Month” on the EPWS website, which 
since 2015 is highlighting the goals and activities of an EPWS member 
association each month, or a cycle of semestrial lecture seminars to 
foster the connection of French women scientists’ associations.

RESEARCH POLICY: The second prominent realm of activity is intended 
towards EPWS research policy interventions. To express women scien-
tists’ opinions in the debate, EPWS is using a set of different instruments:

• Position Papers addressing the European Commission, the Euro-
pean Parliament and other European institutions and initia-
tives such as the elaboration of the Horizon 2020 Framework 
Programme,

• Providing comments and suggestions at different stages of 
implementation of the Framework Programme,

• Answers to public consultations of the Directorate General 
Research and Innovation of the European Commission,

The European Platform of Women Scientists EPWS 
The voice of women scientists in EU research policy

By Claudine Hermann, Maren A. Jochimsen, Brigitte Mühlenbruch, EPWS

This article will give a brief introduction to the goals and activities of the European Platform of 
Women Scientists EPWS, an umbrella organisation of associations, networks, and institutions 
committed to the promotion of equal opportunities in science and research. By way of exam-
ple, the most recent joint initiative of the Platform on the integration of the gender dimension in 
science and research will be presented in more detail.

EPWS goals and activities in a nutshell1

The European Platform of Women Scientists EPWS (www.epws.
org) is an international non-profit organisation under Belgian law 
(AISBL). Its members are national and international associations with 
legal status (48 full members), networks (21 associate members) as 
well as individual women scientists (106 individual members) and 
a number of supporting organisations. All together EPWS is repre-
senting over 12,000 women scientists working for gender equality 
and the integration of the gender dimension in science and research 
all over Europe. The Platform was created in 2005 as a Coordinat-
ed Support Action under the Sixth EU Framework Programme on 
Research and Technological Development. The intention was to give 
networks and associations of women scientists working for equal 
opportunities in science and research a representative voice in Euro-
pean research policy to complement existing EU top-down activities 
for the promotion of women scientists by a structure expressing the 
wishes and concerns of the scientific community. Until 2009 EPWS 
was funded by the EU Commission, since then, the association has 
continued its activities on a voluntary basis of its members, celebrat-
ing its 10th anniversary in 2015.2 

MISSION: The Platform’s mission is to represent the concerns, needs, 
ideas, aspirations and interests of European women scientists in all 
disciplines and at all stages of their career paths and to coordinate 
support activities for women scientists to facilitate their active role 
in the European Research Area as researchers as well as active partic-
ipants in the European research policy debate. The mission is filled 
with life by a set of activities in the areas of networking and member-
ship, research policy, public relations and information including an 
electronic platform, and private partnerships/fundraising, the most 
prominent of which will be outlined in more detail below.

NETWORKING: One of the main activities of the Platform is to foster 
networking. This includes promoting the mutual learning among 
EPWS member organisations as well as support for the creation of 
new networks and associations in scientific areas or geographical 
regions not (yet) covered so far. EPWS is particularly active in facili-
tating mutual exchange of good practice among existing associations 

1  This section is based on Claudine Hermann (2015): EPWS: an example of an 
umbrella network and of cooperation between women scientists across Europe, in: 
Uniwersyteckie Czasopismo Socjologiczne nr 11, 10-17.

2  More information on the structure and the history of EPWS can be found on http://
home.epws.org/filter/About/History-of-EPWS
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• The organisation of colloquia, such as the lunch debate “Towards 
a Gender Balanced Science Culture to Foster Innovation” in the 
European Parliament in January 2012 (see picture) or the fringe 
session on “Bridging the gender gap and accelerating innovative, 
sustainable growth” at the European Commission Innovation 
Convention in March 2014,

• Protest letters, for example against the video “Science, it’s a 
girl thing!” in June 2012 or about the small number of women 
receiving the European Patents Office Awards in June 2014,

• Lobbying for the inclusion of the gender perspective in the final 
resolutions of EU presidency conferences in Vilnius (SAPGERIC 
2013) and Rome (Science, Innovation and Society: achieving 
Responsible Research and Innovation 2014).

In a recent paper3, the efficiency of EPWS as a lobbying structure at 
EU level was analysed by comparing EPWS position papers and later 
European Commission and European Parliament policy documents 
on Women in Science. The analysis revealed that the voice and 
arguments of the Platform with respect to the promotion of gender 
equality and the integration of the gender dimension in science and 
research are considered among the convincing elements in European 
research policy. 

The expertise which EPWS and its members accumulated in the 
research policy realm over the years is solicited by numerous nation-
al and European activities. Examples include:

• The EPWS President is a member of the management commit-
tee of genderSTE, a policy-driven targeted network on gender, 
technology and environment4 funded by COST - European Coop-
eration in Science and Technology.

3  Antonucci M.C. (2014): Promotional or public interest group? The advocacy an lob-
bying activity for gender equality in science and research by the European Platform of 
Women Scientists, in Portrait of a Lady – Women in Science: Participation Issues and 
Perspectives in a Globalized Research System, Avveduto S. and Pisacane L. editors, 
Roma, Gangemieeditore spa.

4  www.genderste.eu 

• Several members of the EPWS Board of Administration were/
are participants or experts in gender-related EU projects such 
as GenPORT, Gender Time, GENDER-NET ERA-NET, Genis Lab5, 
SAPGERIC6, SHEMERA7.

• Every year EPWS is producing a benchmarking report for the 
French Ministry of Higher Education and Research. Topics include 
“National Measures for the Attractiveness of Science for Girls in 
Different Member States of the European Union and Beyond” 
(2014)8; “Study on Improving European Projects Content (in 
Horizon 2020 Framework Programme) by Integration of the 
Gender Dimension – Hints and Tools” (2013)9. 

• EPWS members are taking part in national evaluation and advi-
sory committees in various countries. 

• EPWS is solicited by different European institutions, such as the 
European Economic and Social Council, when gender equality is 
at stake.

• The President from Germany, the Vice-president from France 
and EPWS Board of Administration members from Lithuania and 
the United Kingdom have been awarded important national 
distinctions in recognition of their commitment for equal oppor-
tunities in science and research in their countries as well as at 
European level. 

PUBLIC RELATIONS AND INFORMATION: With this third set of activ-
ities EPWS aims to profile the Platform as key strategic actor in the 
research policy debate, to enhance the visibility of the Platform 
and its members in particular through its Newsletters and to use 
its website as an attractive dissemination tool of updated news on 
women scientists from all over Europe and latest developments in 
research policy.

5  http://www.genislab-fp7.eu/ 

6  http://www.sapgeric.eu2013.vu.lt/

7  http://shemera.eu/

8  http://epws.org/epws-2014-report-to-the-french-ministry-of-higher-education-2/ 

9  http://epws.org/epws-2013-report-to-the-french-ministry-of-higher-education-2/

EPWS Lunch Debate at the European Parliament in Brussels on 31 January 2012.



18 | OPENSCIENCE EU | June 2016

The Platform also disseminates information on its goals and activities 
in personal encounters with the community. Every year EPWS Board 
members give around fifty presentations in various EU Member 
States and beyond. Additionally, EPWS running information stands at 
international events related to women scientists’ issues, such as at 
the International Union for Pure and Applied Physics (IUPAP) Women 
in Physics conferences (Waterloo, Canada; Johannesburg, etc.) or the 
EU Gender Summits (Brussels, Berlin). At other events, EPWS Board 
members also explain their fellow citizens how EU initiatives in the 
last almost twenty years have been essential to give an impetus to 
the women in science issue in the Member States. This is done in 
numerous talks and in events open to the general public like the 
Mercury transit, organised by Citoyennes pour l’Europe (“Women 
Citizens for Europe” association) (Paris, May 9, 2016).

Snapshot on the gender dimension in science and research10

For many years EPWS has been monitoring that remarkable success has 
been achieved at European and national level regarding equal oppor-
tunities in science and research, even though the levels of equality are 
not always the same or even satisfactory in all Member States. In the 
past, but with special impetus at present, the Platform has been stress-
ing that excellent science, research, innovation and teaching do not only 
require measures to achieve gender equality but also the inclusion of 
the gender dimension, i.e. the systematic integration of the analysis of 
biological differences and similarities (sex) and of the social roles of men 
and women (gender) and their relations into scientific analysis in order 
to make the results of research equally meaningful to both genders.

Excellent work is being done by projects such as Gendered Innova-
tions11 and in expert groups, such as in the Horizon 2020 Advisory 
Group on Gender, and in many others. Yet until now, implementation 
and achievements in this area can hardly be described as being satis-
factory. EPWS has frequently noted that many statements, decisions 
and recommendations, and even reports of European Parliament 
committees, at first step are prone to ignore the demand to take 
into consideration the gender dimension in science and research. 
Here, the most recent example has been the widely recognised 
“Report on Women’s Careers in Science and Universities, and Glass 
Ceilings Encountered” by the Committee on Women’s Rights and 
Gender Equality (FEMM) of the European Parliament. The initial draft 
referred solely to gender equality. Subsequent improvements were 
only achieved through massive amendments (104 altogether) which 
enabled to push through the gender dimension in a satisfactory way. 
Accordingly, there still is a visible gap between “knowledge” and 
“action”, between awareness and cross-cutting implementation of 
the gender dimension at national as well as European level. Despite 
various research policy measures and efforts of different institu-
tional groups, progress on the integration of the gender dimension 
is not appropriate in pace or disciplinary width to the dimension’s 
technological and economic as well as social innovation potential. 
This refers to its cross-cutting implementation as well as to accessi-
ble funding opportunities. Valuable scientific insights and research 
results remain unearthed with their innovative potential untapped. 
The integral contribution of the gender dimension to excellence and 
innovation is still insufficiently valued.

At global as well as at European level, there is an increasing interest in 
integrating the gender dimension in science and research content. The 
just published Horizon 2020 Monitoring Report 201412, for example, 
takes the gender dimension into account. However, sufficient infor-
mation regarding this indicator is not yet available; preliminary results 
show that the gender dimension was explicitly mentioned in 63 topics 

10 This section is based on Brigitte Mühlenbruch’s and Maren A. Jochimsen’s con-
tributions in the Ready for Dialogue Conference Documentation, available at www.
ready-for-dialogue.de/EN.

11 http://ec.europa.eu/research/swafs/gendered-innovations/index_en.cfm

12  https://ec.europa.eu/programmes/horizon2020/en/news/horizon-2020-moni-
toring-report-2014 

to inform potential applicants about the importance of the gender 
perspective as quality feature of scientific excellence in their proposals.

For the first time also the She Figures 201513, investigating the level 
of progress made towards gender equality in research and innovation 
in Europe, consider new areas such as patent applications and scien-
tific publications, exploring, for example, to what extent the gender 
dimension in research content is considered in scientific articles. The 
figures for the EU-28 as well as worldwide generally show an increase 
in the propensity to include a gender dimension in the subject matter 
of research. The findings, however, indicate that there is still much 
room for improvement. In 2010 to 2013, “the propensity to integrate 
a gender dimension in research content measured in scientific articles 
in the EU-28 ranged from virtually zero in agricultural sciences, engi-
neering and technology, and natural sciences to over 6 % in the social 
sciences. […] Although the proportion of publications with a gender 
dimension is highest in the social sciences, between 2002 and 2013 
the growth rate was lowest in this field. Conversely, engineering and 
technology had one of the lowest proportions of publications with a 
gender dimension (0.1 % in 2010-2013), but the highest growth rate 
between 2002 and 2013 (14 %).” (She Figures 2015: 6)

The She Figures 2015 also stipulate considerable country variation 
regarding the extent to which the gender dimension is addressed in 
national research outputs with the Nordic countries and the United King-
dom slightly above and other large players such as Germany, France and 
Italy below the EU-28 average. (She Figures 2015: 176) The figures also 
show that “although worldwide and for the EU-28 no declining trend is 
apparent in any field, the propensity to include a gender dimension in 
the subject matter of research is decreasing markedly in some countries 
in specific fields. This is particularly the case in Bulgaria, Latvia, Romania 
and Slovakia (with the exception of the natural sciences field, where 
considerable growth is visible for Romania).”14 (She Figures 2015: 178) 

Furthermore, Responsible Research and Innovation (RRI), the key 
action in Horizon 2020 with respect to “Science with and for Society”, 
calls for a more distinct consideration of the gender dimension. The 
transition from the traditional paradigm of scientific discovery (Mode 
1) stipulating a distinction between scientific and societal actors to 
a new paradigm of knowledge production (Mode 2)15, presupposing 
the reciprocal interchange of science and society and the necessity 
of a dialogue between the two, also requires more convincing action 
and responding to urgent issues with regard to the integration of the 
gender perspective in science and research. 

On 5 November 2015, 120 representatives of national and European 
associations, research institutions and research funding organisa-
tions supporting the integration of the gender dimension in science 
and research, gathered together in Berlin to take part in the interna-
tional conference “Ready for Dialogue”, which was initiated by the 
Essen College of Gender Research at the University of Duisburg-Essen 
and the European Platform of Women Scientists EPWS as European 
partner organisation. The aim was to discuss the proposed initia-
tion of a new strategic dialogue of institutional key stakeholders of 
the research system in order to integrate the gender dimension into 
science and research content in a more binding way. The conference 
intended to contribute to an improved use of the knowledge and 
innovation potential of the gender dimension for scientific impulses 
with respect to further social changes in this manner. 

13  https://ec.europa.eu/research/swafs/index.cfm?pg=library&lib=gender_equality 

14  The She Figures 2015 note that because of the very low values to start with, ”any 
growth rate will have to be sufficiently large and sustained to constitute a significant 
advancement in the future presence of a gender dimension in research content”. (She 
Figures 2015: 178)

15  Gibbons, Michael, Camille Limoges, Helga Nowotny, Simon Schwartzman, Peter 
Scott and Martin Trow (1994): The new production of knowledge: the dynamics of 
science and research in contemporary societies. Los Angeles et al.: Sage); Nowotny, 
Helga, Peter Scott and Michael Gibbons (2001), Re-Thinking Science. Knowledge and 
the Public in an Age of Uncertainty. Oxford; Polity Press; Etzkowitz, Henry (2008): The 
Triple Helix: University-industry-government Innovation in Action. London: Routledge.
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EPWS Annual Conference and General Assembly in Paris on 11 June 2014.

Prof. Claudine Hermann
VICE-PRESIDENT OF THE EUROPEAN PLATFORM OF WOMEN SCIENTISTS EPWS, BRUSSELS

HONORARY PROFESSOR OF PHYSICS AT ECOLE POLYTECHNIQUE, FRANCE

PRESIDENT OF HONOR OF THE FRENCH ASSOCIATION FEMMES & SCIENCES

claudine.hermann@polytechnique.edu

Dr. Brigitte Mühlenbruch
PRESIDENT OF THE EUROPEAN PLATFORM OF WOMEN SCIENTISTS EPWS, BRUSSELS

FOUNDER AND FORMER MANAGING DIRECTOR OF THE CENTER OF EXCELLENCE WOMEN 
AND SCIENCE CEWS, BONN

MEMBER OF THE EUROPEAN COMMISSION’S NETWORK OF WOMEN IN DECISION

MAKING IN POLITICS AND THE ECONOMY, BRUSSELS

BOARD MEMBER OF THE CHRISTIANE NÜSSLEIN-VOLHARD-FOUNDATION, GERMANY

brigitte.muehlenbruch@epws.org

Dr. Maren A. Jochimsen
TREASURER OF THE EUROPEAN PLATFORM OF WOMEN SCIENTISTS EPWS, BRUSSELS

MANAGING DIRECTOR OF THE ESSEN COLLEGE OF GENDER RESEARCH AT THE

UNIVERSITY OF DUISBURG-ESSEN, GERMANY

FORMER SECRETARY GENERAL OF THE EUROPEAN PLATFORM OF WOMEN SCIENTISTS 
EPWS, BRUSSELS

MEMBER OF NETWORK CARING ECONOMY, GERMANY

www.epws.org

Central point of discussion was the proposed initiation of a more 
intensive strategic exchange between the knowledge and action 
levels, implementing, strengthening and developing existing knowl-
edge- and action-oriented approaches in both areas in a more 
sustainable way and to link both levels to existing synergies. In such 
a strategic alliance, the knowledge and findings of European gender 
researchers as well as their respective associations should be unified 
with the expertise obtained at the level of implementation. The goal 
is to bring institutions and organisations that are responsible for inte-
grating the gender dimension, for example, within research funding 
organisations, research programmes and assessment bodies in the 
public, private, as well as in the not-for-profit sectors into a dialogue 
with the level of knowledge. 

Considering the development of science policy at national and Euro-
pean level and given the currently dominant discourses in science 
studies, however, both, the knowledge level as well as the level of 
implementation are subject to constantly changing conditions. EPWS 
will further develop and focus the concern of the project “Ready for 
Dialogue’” in order to achieve the intended results, and continue the 
strategic discussion with all levels.

A written documentation of the key arguments and ideas presented has 
been published in March 2016 and may be downloaded as PDF-file on 
the conference website www.ready-for-dialogue.de/EN. The conference 
documentation comprises the opening words of the project manager and 
the welcome addresses of the Federal Ministry of Education and Research 
(BMBF)16 and the European Platform of Women Scientists EPWS as well as 
the substantive plenary presentations in slightly abridged form, includ-
ing the speakers’ profiles. Also available on the website are the Power 
Point Presentations of the speakers as well as the Book of Abstracts and 
the posters of the poster exhibition released for publication.

16 The project was funded by the Federal Ministry of Education and Research from 1 
April 2015 to 31 March 2016 under grant number 01FP1456.

If you are interested to know more about the European Platform of 
Women Scientists EPWS, catch-up with actual news and events on 
gender and research policy in Europe, sign-up for the EPWS news-
letter or wish to become a member of the Platform, please visit the 
EPWS website at www.epws.org.
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Broadening Participation in Science, Technology, 
Engineering, and Mathematics

Surveying the Landscape

RESEARCHERS, policy makers, scientific funding agencies, companies, educational insti-
tutions and practitioners the world over have invested significantly in the recruitment 
of women into science, technology, engineering, and mathematics (STEM) fields over 

the past forty years. Understanding the status, however, requires a nuanced approach that 
recognizes differences in the nature and culture of the STEM disciplines and respective work-
place environments. Some broad disciplinary fields, like the life sciences, have experienced 
higher levels of women’s participation in terms of degree matriculation than others, like 
computing, where matriculation is actually declining. Worldwide, in fact, women represent 
less than 30% of engineers, physicists and computer scientists.

Much research points to the myriad stratification, cultural barriers, stereotypes, micro-ag-
gressions, and biases women and people from historically underrepresented racial and 
ethnic backgrounds experience in STEM.  These hindrances impact sense of scientific iden-
tity, self-efficacy, career choice, and fit. They also influence workload, hiring, space and 
resource allocation, salary and compensation package composition, evaluation, recognition 
and awards, research grant funding, promotion, tenure, access to key professional networks 
and mentors, movement into leadership roles, access to venture capital, startup funds, angel 
funds and core knowledge for scientific commercialization, and more. 

Drawing data from 4,225 publishing scientists and researchers worldwide, the Association 
for Women in Science (AWIS) with support from the Elsevier Foundation, conducted the larg-
est global survey ever undertaken about work/life integration issues among scientists (Dean 
& Koster, 2014).  Survey respondents were working scientists and researchers who publish 
academically across all disciplines. Of the respondents, 80% were married or partnered, 70% 
were male, and 64% worked at a university. Thirty-six percent of respondents were from 
Western Europe, 24% were from the United States, 22% were from Asia Pacific, 6% were 
from Latin America and 6% were from Eastern Europe. The remaining 2% were from Africa 
and the Middle East.

Overall, results showed that lack of flexibility in the workplace, dissatisfaction with career 
development opportunities, and low salaries are driving both men and women to re-consid-
er their profession. Less than three-fifths were happy with their work-life balance. Those who 
were happy successfully separate their work and personal lives, or are able to reduce their 
working hours or adopt flexible working hours [Figure I]. Those aged 56 and over were most 
happy (70%). Females were less likely than average to be happy with their work-life balance 
(52%) as were single respondents (51%) but having dependent children had no impact. 
Researchers in the UK and Germany were particularly unhappy with their work/life balance.

One-third of survey respondents reported a negative impact on career if striving for a good 
work/life balance. Agreement was higher among those with dependent children (36%), and 
particularly female researchers with children (46%). It was evident from verbatim comments 
that having family commitments limited ability to relocate for better research positions and 
that to be successful in research they had to be focused on their career. Those disagree-
ing noted there was no negative impact from having a good work/life balance or that it 
enhanced their career performance. Agreement was highest in the UK (39%), Canada (36%) 
and China (41%), but lowest in Italy (23%) and Brazil (13%). More than half of all scientists 
and researchers said that work demands conflict with their personal lives at least 2-3 times 
per week [Figure II].

In today’s scientific workplace, multinational, dual-career couples are not unusual. Although 
women scientists select partners with similar qualifications, they report that they often put 

About the Association 
for Women in Science

Founded in 1971, the Association for Women 
in Science (AWIS) is the largest multi-disci-
pline organization for women in science, 
technology, engineering, and mathematics 
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more than 75 disciplines representing every 
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room, from basic research to application, 
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through research based advocacy and 
action. Our advocacy and research portfolio 
is focused on positive workplace policies and 
practices, inclusive workforce development, 
and support for America’s innovation enter-
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research and innovation.  
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Association for Women in Science 
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Alexandria, VA, USA  22314 
Phone: 703.894.4490 
E-mail: koster@awis.org 
Website: www.awis.org
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their own careers second and move profes-
sionally more often to support their partners’ 
careers, often to the detriment of their own. 
Given that it is not uncommon for research-
ers to relocate for paid research positions, 
only a third of researchers responding to the 
survey agreed that their institute provided 
sufficient support for their spouse. Of those 
agreeing, some report that their institution 
has a spousal hire policy while others note 
that flexible working or benefit plans support 
their spouse. Those disagreeing (also 33%) 
indicate that their institution does not have 
a spousal hire policy or that such policies 
or other types of support are not available 
because of funding cuts. Agreement is lower 
than average in North America and West-

ern Europe (28% each) while it is highest 
in the Asia Pacific Region (45%) and Latin 
America (42%). A quarter of respondents 
noted they would consider moving abroad 
to further their career. This was particular-

partner receives sufficient support from their 
institution. By comparison, 65% of Chinese 
scientists felt that their spouses or partners 
were receiving sufficient support.

Developing and sustaining a viable commu-
nity of STEM professionals is a challenge 
faced not only by individual countries, but 
also by all national and regional participants 
in the global marketplace. As noted in the 
analyses above, countries and global regions 
mush recognize the necessity of increasing 
gender diversity and of developing policies 
that support full inclusion of both women 
and men in the STEM enterprise. 

Obstacles to Creating Positive Work-
place Environments

Underlying many of the struggles women in 
STEM endure, in both advancing their careers 
and finding time and energy for family life, 
is the issue of implicit bias. The body of liter-
ature committed to understanding why this 
seemingly negative quality has persisted 
is quite expansive especially with regard 
to workplace cultures. Research shows 
that organizations that see themselves as 
intensely meritocratic or data-driven, such 
as scientific research institutions and the 
technology sector, are actually more likely 
to show bias than organizations that don’t 
hold a strong sense of meritocracy (Castilla 
& Bernard). This “paradox of meritocracy” 
makes it more difficult to address implicit 
bias in scientific workplaces as the idea that 
the best & brightest will be recognized and 
rewarded. 

Understanding these biases and associations 
is also important because they have a chill-
ing effect not just on efforts to recruit girls 
into science and engineering, but also on 
perceptions of women in these fields.  These 
small associations manifest in big ways.  
Stereotype threat is the fear of perform-
ing poorly in a particular field where your 
gender or race is believed to be inferior, 
and thus reinforcing the stereotype (Steele 
& Aronson, 1995).  Researchers who study 
stereotype threat have demonstrated that 
girls as young as nine start to integrate the 
messaging that “math is hard” and thus 
is probably something at which boys are 
better.  Although these associations start 
young, they persist in our subconscious and 
impact decisions regarding hiring, promo-
tion, and recognition, subsequently impact-
ing the retention of women in STEM as well 
as other parts of the workforce.  

Recognizing Women’s Scholarly 
Contributions

As mentioned above, a conscious world-
view is not always sufficient to overcome 
implicit biases.  Fortunately, studies show 
we can raise awareness and impact positive 
change on workplace cultures through delib-

ly the case for young (45% aged under 36) 
or single (41%) researchers as well as those 
specializing in hard sciences such as comput-
er science (38%) and researchers in China 
(37%) and the Eurozone. Drivers of agree-
ment were the expectation of more oppor-
tunities, funding, permanent positions avail-
able abroad. Agreement was notably low in 
the USA (13%).

More than one-third of female researchers 
have delayed having children in order to 
pursue their research career 39% of females 
agreed with this statement compared with 
27% of males. Agreement also decreased 
with age. Those agreeing were waiting until 
they had a permanent position or noted that 

they could not afford to start a family on 
their current wage. Only a third of research-
ers agreed they work for family friendly 
institutions. Only 29% of scientists in the 
USA who responded said that their spouse or 

Figure 1.

Figure 2.
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erate and persistent interventions. As part 
of efforts to drive positive system change 
in STEM through research and advocacy, 
AWIS has conducted longitudinal research 
on awards allocations processes with 18 
US-based STEM disciplinary societies with 
a combined membership of nearly 500,000 
scientists and mathematicians.1  Awards 
are external markers of achievement and 
recognition, and are important for job satis-
faction and career advancement for recipi-
ents. However, marked gender disparities in 
rewards and recognition also contribute to a 
climate that hinders advancement of women 
and impairs their retention as STEM leaders.

Our research shows that while women’s 
receipt of professional awards overall has 
increased in the past two decades, men win 
a higher proportion of scholarly awards and 
women win a higher proportion of teaching 
and service awards than expected based 
on their respective representation in the 
nomination pool.  In addition, women won 
particularly few scholarly awards when 
there were “women only” awards available. 

AWARDs® drew on our critical theoretical 
framework and research knowledge about 
stratification and bias in STEM recognition 
to conduct a quantitative analysis of the 
awards allocations by gender and award 
type. Through our study of the related 
research, we found that the pipeline narra-
tive was present in this arena as well and 
was used to argue that equity in awards 
would occur over time as the recruit-
ment efforts to fix the supply-side were 
presumed to one day manifest in more 
women working in STEM. To test this, we 
used several different baseline measures 
for the potential pool of award candi-
dates, including the number of advanced 
degrees in the discipline, actual nominees, 
number of members in the society, and 
faculty in the discipline. We divided the 
awards into categories surrounding their 
value to STEM fields: research and scholar-
ly awards are more highly valued and are 
connected more specifically to promotion 
and tenure outcomes while teaching and 
service awards are less valued and connect-
ed to the caregiving activities of the field. 
We performed an ordinary least squares 
regression analysis of the %age of women 
award winners over an award period last-
ing two decades. In so doing, we found that 
women received a significantly and dispro-
portionately high number of teaching and 
service awards and a disproportionately low 

1  The disciplinary societies include: American Astro-
nomical Society, American Chemical Society, American 
Economic Association, American Geophysical Union, 
American Institute for Biological Sciences, American 
Mathematical Society, American Physical Society, Amer-
ican Society of Plant Biologists, American Statistical 
Association, Botanical Society of America, Ecological 
Society of America, Ecological Society of America, 
Entomological Society of America, Genetics Society of 
America, Sigma Xi, Society for Industrial and Applied 
Mathematics, and Society of Neuroscience.

number of research and scholarly awards 
relative to their representation in each of 
the baselines [see Graph 1 for data on the 
Life Sciences awards from 1991-2014]. Our 
analysis revealed that, despite the growth 
in award recognition for women during this 
period, women received a relatively small 
%age of scholarly awards compared to 
teaching awards. Contrary to the pipeline 
assumption, this disparity actually grew 
in the 2000s as the growth of women’s 

receipt of teaching and service awards 
outpaced the increase in scholarly awards 
they received.

In addition, social science research on 
recognition indicates research done by 
women is often overlooked in favor of 
that of men, which is more frequently 
seen as notable (Grunspan et al., 2016; 
Knobloch-Westerwick et al., 2013; Lincoln 
et al., 2012; Popejoy & Leboy, 2012; Rossit-
er, 1993). This is known as the Matilda 
Effect (Knobloch-Westerwick et al., 2013; 
Lincoln et al., 2012; Popejoy & Leboy, 2012; 

Rossiter, 1993). To test for this, we conduct-
ed logistic regression analyses for the odds 
that a man will win scholarly awards and 
found that men were more than eight times 
more likely to win scholarly awards than 
women when accounting for their propor-
tion in the nomination pool and were twice 
as likely to win scholarly awards regardless 
of their representation in the nomination 
pool. We also found that the presence of 
women on the awards committee benefits 

women’s odds of winning, but the benefit 
is erased if the committee is chaired by a 
man. These findings suggested that a large 
degree of bias was at play in the current 
awards allocation processes within the 
professional societies. 

As part of our interventions and partner-
ship with the professional societies, with 
the support and presence of the socie-
ty and awards committee leadership, we 
then presented these findings as evidence 
that further action needed to take place. 
We shared the findings in conjunction with 

Graph I. Women are consistently underrepresented among recipients of scholarly andresearch awards and 
overrepresented among recipients of teaching and serviceawards.

Graph II. Repeated and intentional efforts are necessary for sustainable and equitable change to be realized.
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unconscious bias trainings and further data 
gathering by the participants as a review 
of their processes. We then brainstormed, 
within the context of each society, how to 
make revisions toward systemic change. 
The kinds of changes included: continuing 
bias trainings, creating more diverse selec-
tion committees, revising the language in 
calls for awards nominations and in the 
selection criteria, and creating greater 
transparency.

Since our interventions occurred, it appeared 
as if some progress had been made. Howev-
er, using the critical lens to revisit the data 
and consider the context of the timing of the 
interventions and to disaggregate the longi-
tudinal data accordingly, we found a differ-
ent pattern that speaks greatly to the limits 
of interventions on sustainable change 
[Graph 2]. These intervention periods 
occurred twice, with two years in between. 
In the award cycle immediately following 
our interventions, we found that the awards 
allocations became more equitable. But, 
between interventions, the progress gained 
had diminished substantially and then, after 
the second intervention, moved closer to 
equity again. This allowed us to see that 
even with the heavy involvement of the 
societies in reshaping their processes within 
their own organizational contexts, contin-
ued and repeated efforts toward establish-
ing new cultural norms within the profes-
sional societies is necessary. Otherwise, 
as awards committees shift membership, 
leadership turns over and time constraints 
occur, committees will fall back on old and 
problematic patterns of behavior. Our ongo-
ing work is exploring how to make these 
changes more sustainable, particularly in 
environments with relatively high turnover 
rates in leadership. 

Impact on Innovation and Entrepre-
neurship in STEM 

Small businesses, entrepreneurial activity 
and STEM commercialization in industry and 
academia play an increasingly vital role in 
economies around the world. Research high-
lights many continued gender disparities 
and a lack of understanding the overlapping 
gendered spaces of STEM and entrepreneur-
ship. These gaps not only illustrate social 
welfare issues, but also signal considerable 
talent will continue to be left out of the STEM 
innovation enterprise. 

While women’s rate of patenting in the Unit-
ed States has increased from 2.7% of total 
patenting activity to 10.8% over the past 40 
years, at present, 28.4% of men with STEM 
PhDs hold at least one patent compared to 
15% of women with STEM PhDs (Blume-Ko-
hout, 2014; Sugimoto et al., 2015). Partici-
pation in initial and repeated patenting also 
varies by discipline and institutional context. 
Within the biological and medical sciences in 

academia, 9.1% of female faculty members 
hold at least one patent, while 22.7% of 
male faculty members do. Sugimoto et al.’s 
analysis of United States Patent and Trade 
Office data found that women fractional-
ly held approximately 11% of patents in 
university settings and 8% in firms (2015). 
They also found that while women’s propor-
tion of patents held was greater in univer-
sity settings, the technological impact of 
these patents has the widest gender gap in 
academic settings.

Similarly, STEM men are engaged in entre-
preneurial activities at higher rates than are 
STEM women. Across STEM fields, 7% of men 
with PhDs are engaged in entrepreneur-
ial activities compared to 5.4% of women 
(Blume-Kohout, 2014). While the lack of “a 
pool” of STEM women is often claimed as 
the reason for gender gaps in entrepreneur-
ship, AWIS research shows a complex rela-
tionship between organizational culture, 
training, rewards, and access.  Yet, little is 
known about how these disparities influ-
ence and intersect with innovation and 
entrepreneurship. 

To build a better knowledge base in this 
arena, AWIS launched a series of nation-
al dialogues at the nexus of gender and 
entrepreneurship designed to create new 
applied knowledge and develop evidence-
based policies and practices. These Summits 
center on how we, as a society, can fuel 
innovative solutions to global challenges 
facing all our citizens with a focus on how 
to develop inclusive, fiscally-responsive 
systems to drive research excellence and 
feed long-term economic growth. Early 
best practice solutions include increasing 
the entrepreneurship training opportuni-
ties for graduate students and postdoctoral 
fellows, adopting policies that enable facul-
ty to engage in entrepreneurial activities 
without penalizing their tenure success, 
and encouraging those whose disclosures 
or patent applications were rejected to 
reapply in the future. 

Conclusions

Countries around the world face both a 
persistent challenge to women and a prom-
ising opportunity for advancing STEM. For the 
past several decades, the majority of efforts 
to address the low participation rates of 
women in STEM have focused solely on the 
recruitment of girls and women into existing 
STEM programs and workplaces with limit-
ed success. Our work suggests that until we 
address the overall structural, cultural and 
systemic issues within our STEM education-
al and work places, changes in participation 
are unlikely to occur even in the context of 
innovation and entrepreneurship.

Janet Bandows Koster 
Executive Director & CEO 
Association for Women in Science 
E-mail: koster@awis.org 

www.awis.org
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“We would never have this in the States,” said 
researchers from an American cancer institute 
visiting the Centre of New Technologies at 
the University of Warsaw in the Polish capital. 
Here Polish researchers developed a ground-
breaking method for diagnosing thyroid 
cancer. It was possible thanks to the superb 
scientific standards of the Polish researchers 
as well as the excellent infrastructure built 
and delivered to researchers in recent years, 
making Poland one of the more attractive 
places to pursue science.

The American researchers came to Poland at the invitation of 
Prof. Krystian Jażdżewski, a geneticist researching the role of 
microRNA-146a in thyroid cancer whose works in prestigious 

scientific journals have been cited over 1,300 times. They would prob-
ably have an equally positive impression if they visited the Interna-
tional Institute of Molecular and Cell Biology in Warsaw—a unique 
scientific institution operating under the same principles as the finest 
research institutions in the world. Here at the institute, where the 
famous zebrafish are raised—a model species for laboratory tests 
on cancer, heart disease, and neurodegeneration—Prof. Agnieszka 
Chacińska inquires into “cell powerhouses”—mitochondria. Defects 
in mitochondria cause fatal illnesses in children and the elderly. 
Meanwhile, at the University of Warsaw’s Faculty of Chemistry, Prof. 
Ewa Górecka seeks new applications for liquid crystals in one of the 
best-equipped laboratories in the world. The specialized apparatus 
draws students to Poland from universities in numerous countries to 
learn new X-ray methods here. Students and researchers from abroad 

Polish Science Aims High

also want to cooperate with Polish astronomers whose research is 
winning great recognition in the international scientific community. 
One of them, Prof. Grzegorz Pietrzyński from the Polish Academy of 
Sciences, has calibrated the “cosmic yardstick”—the unit for measur-
ing distances in the Universe—to record-breaking precision.

Professors Jażdżewski, Chacińska, Górecka and Pietrzyński are all winners 
of grants in programmes of the Foundation for Polish Science, the larg-
est non-governmental institution supporting science in Poland for over 
25 years. With their dedication and achievements, these distinguished 
scientists show that world-class research can be done in Poland. Now 
all researchers, regardless of nationality, have the opportunity to win 
Polish grants. Anyone who has earned a doctorate or higher can apply 
for new competitions announced by the Foundation for Polish Science, 
win a grant, and conduct innovative research, create a research team, 
and even head up a new centre of scientific excellence.

It’s an option worth considering, as Poland—the largest country in 
Central & Eastern Europe—with its growing economy and huge plans 
for investment in science, is becoming an increasingly attractive 
location for conducting research. In the past 8 years, about EUR 5 
billion in EU funds have been invested in Poland in state-of-the-
art infrastructure for universities, research, and growth of the R&D 
sector. New laboratories, multimedia lecture halls, campuses, and 
modern centres with equipment previously available only at the 
leading scientific institutions of Western Europe, have all been built.

Positive changes continue. Through 2020 Poland will receive EU 
funds of over EUR 82.5 billion, EUR 11 billion of which will go to 
researchers and entrepreneurs for the development of innovative 
products, services and technologies, creation of prototypes and pilot 
production lines, and commercialization of these innovations. Factor-
ing into this the growing support for R&D from the state budget and 
the private sector, it is clear that Polish research will receive a huge 
financial injection.
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Measuring the immeasurable

Poles are leaders in astronomy, conducting precise observations of 
millions of stars, discovering planets, studying pulsating stars and 
binary stars.

At one of the best sites in the world for observing space, the Amer-
ican observatory in Chile, one of the telescopes belongs to the 
University of Warsaw Astronomical Observatory. Since 1996 it has 
supplied the highest quality data for millions of objects. Every night 
it observes about 20 million stars in the sky. No one has managed to 
generate such a high-quality picture of such a large number of stars 
as the team of Polish astronomers.

Poland recently became a member of the European Northern Obser-
vatory. This guarantees Poles access to these instruments—they can 
apply for time and conduct observations. The same is true for the 
Southern African Large Telescope, where Poland is a member of the 
SALT research consortium. This all contributes to groundbreaking 
scientific publications and important research results. Poland’s star 
shines brightly in the firmament of world astronomy.

One of the most important discov-
eries in astronomy was the expan-
sion of the Universe observed by 
Edwin Hubble. The winners of 
the 2011 Nobel Prize in Physics 
discovered that the expansion has 
recently accelerated significant-
ly. Why? The explanation should 
be sought in the nature of dark 
energy. To discover its secret, it 
is necessary to precisely measure 
the value of the Hubble Constant. 
To determine this value, distanc-
es to very faraway objects must 
be measured. For this purpose, 
astronomers use supernovas and 

cepheids—types of pulsating stars. Prof. Grzegorz Pietrzyński’s team 
has measured the distance to the nearest galaxies with unmatched 
precision. This is the most important step in measuring the Universe.

“Our project seeks to calibrate cepheids with the highest possible 
precision,” Pietrzyński explains. His team creates “yardsticks” for 
very precise measurement. The work is conducted on the basis of 
observations made in Chile, Hawaii, the Canary Islands, and South 
Africa. The core of the international team is a 10-person group 
formed thanks to the TEAM programme, implemented by the Foun-
dation for Polish Science in 2007–2015 using European funds from 
the Innovative Economy Operational Programme. Now the work will 
continue pursuant to an ERC Advanced Grant of EUR 2.4 million which 
Pietrzyński has just received. This is the fourth such prestigious grant 
for a Pole, and the second for an astronomer. 

“The conditions for conducting research in Poland are good,” says 
Pietrzyński, “and in many aspects they are no different from those 
abroad. There is great competition in the rivalry for grants, because 
many scientific teams have been created pursuing research at the 
highest global level. Many Polish researchers are returning from 
abroad, and there are many programmes encouraging their return, 
such as the Foundation for Polish Science HOMING programme, 
or the WELCOME programme implemented by the foundation in 
previous years.”

Genetics vs. cancer

According to Prof. Krystian Jażdżewski, “In Poland you can find 
world-class working conditions, obtain funding, and achieve 
research successes. Many scientists who gained experience abroad 
have decided to return to Poland.” For over a decade the Polish 
geneticist conducted research at Ohio State University under the 
direction of Prof. Albert de la Chapelle. Now he works at the Medi-
cal University of Warsaw and the Centre of New Technologies 
at the University of Warsaw, where theoreticians and empirical 
scientists from nearly every field of knowledge operate on exactly 
the same equipment as their colleagues at American and Western 
European laboratories. 

“Poland offers good working conditions for the youngest research-
ers,” Jażdżewski says. “The most care has been extended to this 
group in recent years. They can win the same stipends and grants 
and join the best teams, which guarantees good publications in the 
future.” Jażdżewski created the team that is developing next-gener-
ation sequencing techniques and getting better and better at recog-
nizing new genes—micro RNA—whose quantity changes together 
with growing tumours.

The risk that we will be attacked by a hereditary form of cancer is 
inscribed in our genes. However, we can learn about it in time and 
monitor our health. In a single experiment, genome tests can exam-
ine dozens of genes whose mutations can disrupt processes within 
the cell. As Jażdżewski explains, it may be unknown whether the 
patient’s tumour is primary or metastasized, or perhaps an entirely 
benign tumour and not cause for worry. The answer is provided by 
measuring the quantity of mRNA in the circulatory blood. This meth-
od can be applied at a very early stage of growth of the tumour, and 
even before patients are aware they are sick. “If the disease cannot 
be avoided, rigorous tests enable discovery at an early phase, when 
treatment is still not very burdensome,” Jażdżewski says.

His team has developed tests targeted to colon, breast and thyroid 
cancer. He argues that there is no reason not to test all of the genes 
known to scientists to be responsible for an inherited risk of cancer. 
Such tests have been available on the American and European 
market for several years. In Poland they are conducted at the Univer-
sity of Warsaw, among other locations, at a cost just 1/10th of the 
commercial price abroad.
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Górecka has worked in Japan, the United States, and France. But for 
20 years she has been in Poland, where she established a research 
team at the University of Warsaw Faculty of Chemistry. In her view 
at a good institution it is easier to obtain apparatus, and good results 
by researchers attract students and money for research—that is how 
strong research centres are created around the world. 

“In Poland it is easier to obtain funds for research,” Górecka says. 
“The success rate in many Polish programmes is about 20%, but in 
European programmes it is less than 10%. In many European grants, 
a lot of excellent projects are rejected.” In two major grants from 
the Foundation for Polish Science—TEAM and MASTER—her team 
published 24 scientific papers in widely read international journals. 

EU structural funds have allowed Polish research centres to purchase 
state-of-the-art instruments. “Just a decade ago we conducted 
X-ray research at friendly foreign laboratories because we could not 
conduct such advanced work in Poland,” Górecka explains. “Now the 
Faculty of Chemistry at the University of Warsaw boasts world-class 
X-ray apparatus, including a low-angle diffractometer.”

Operation “Smart Growth”— almost 270 million euro in Founda-
tion for Polish Science programmes 

The Foundation for Polish Science is a non-governmental, non-po-
litical, non-profit organization pursuing the mission of supporting 
science. For 25 years the foundation has operated in compliance 
with its motto “Supporting the best, so that they can become even 
better,” helping the most talented scientists in development of their 
research careers and pursuing innovative research projects. The 
foundation’s activity consists of awarding grants, stipends, subsidies 
and prizes, supporting initiatives for the advancement of science and 
the society, and stimulating international scientific cooperation. 

In late 2015 and early 2016, the foundation launched a new range 
of programmes financed from EU structural funds under the Smart 
Growth Operational Programme. 

According to Jażdżewski, “Multi-gene tests identify the risk of falling 
ill with cancer, but we apply the same methods to diagnose genetic 
diseases in children. The cost of such an examination is EUR 280–420 
here, whereas in the West the same tests cost EUR 2,000–4,000. This 
is a huge success for Polish researchers, who think about applications 
also in the context of price.”

Mitochondria—power plants for cells

Thousands of brightly coloured fish in various stages of development 
dart about the aquariums of the International Institute of Molecular 
and Cell Biology. For the first few days of its life, a newborn zebrafish 
is transparent—scientists can see specific cells in the fish’s body and 
observe the processes occurring in the cells. Ninety percent of the 
fish’s genes are similar to human genes. Mutations found or induced 
in zebrafish can be helpful in solving the puzzle of genetic human 
illnesses, Alzheimer’s, Parkinson’s, and senile dementia.

The researchers have equipment at their disposal for biochemical 
and cell biology analysis, such as fluorescent microscopes. Prof. 
Agnieszka Chacińska’s team studies the biogenesis and function of 
mitochondria. This is the part of the cell where cellular respiration 
occurs. Mitochondrial diseases are very rare. They progress rapidly 
and lead to death during childhood. It is still impossible to treat these 
illnesses because there is too much that is not yet understood. Scien-
tists are only now examining how mitochondria function at the level 
of the cell, tissues, and the entire organism.

As Chacińska explains, “Mitochondria work like power plants. When 
power plants don’t function, cities and countries cannot grow. This 
is what happens in the organism when defects in the mitochondria 
lead to very serious consequences connected with energy deficien-
cies and their secondary effects. Mitochondrial diseases affect the 
tissues that are the most dependent on the production of energy: 
our muscles, heart and brain.” Recently she succeeded in observing 
how mitochondria eliminate unnecessary proteins. This step helps 
understand, for example, why we age. This work has been described 
among other places in PNAS and Nature.

New applications for liquid crystals

Liquid-crystal displays are widely used in televisions, computers and 
phones. Prof. Ewa Górecka is conducting research that may open up 
new paths for practical use of liquid crystals. She is intrigued by the 
nematic—the simplest phase of liquid crystals, built from molecules 
with unusual shapes. 

As Górecka explains, “The nematic can be imagined as tossing 
matchsticks into water and compressing them. Then the matchsticks 
will begin to align themselves in a single direction. But sometimes 
even completely symmetrical molecules begin to form spiral struc-
tures. Then the structure becomes non-superimposable on its mirror 
image, that is, chiral. We are interested in why this happens.”

©
P

rivate arch
ive.

Prof. Ewa Górecka



June 2016 | OPENSCIENCE EU | 27  

POLISH SCIENCE AIMS HIGH

WARSAW
For the first time in its history, 
the foundation is involved in 
creation of new scientific insti-
tutions in Poland. In the INTER-
NATIONAL RESEARCH AGENDAS 
programme, wielding a total 
budget of EUR 126 million, about 
10 such units will be established. 
They will be formed by the most 
distinguished scientists from 
Poland and abroad. The first 
competition to select the direc-
tors of the new units has already 
been completed. The next two 
competitions will be announced 
in mid-2016 and mid-2017. Some 
500 researchers from Poland and 
abroad will be hired at the newly 
established units to work in over 
50 teams pursuing interdiscipli-
nary research. 

Continuing its efforts to support 
the finest scientists, the foun-
dation will also conduct five 
programmes in which individual 
researchers can apply for grants. The combined budget of the TEAM, 
TEAM-TECH, FIRST TEAM, REINTEGRATION and HOMING programmes 
is EUR 143 million. Depending on the programme, researchers can 
win several hundred thousand to several million zlotys (from EUR 
180,000 to more than EUR 800,000) to pursue innovative projects in 
Poland that fall within the scope of National Smart Specializations—
identified fields of the economy where Poland seeks to expand its 
potential to compete on a global scale. 

Funding may be sought by scientists of any nationality holding at 
least a doctorate. Projects may be pursued in a research unit, an 
enterprise, or in some programmes in a scientific/industrial consor-
tium. Projects may be implemented with a flexible timeframe, with 
a minimum commitment of 20% of the researcher’s working time. 

The most funds will be earmarked for creation of research teams. 
These funds will be available to experienced researchers planning to 
conduct groundbreaking research in Poland of global importance (the 
TEAM programme), as well as postdocs seeking support for creation 
of their first research team (the FIRST TEAM programme). A special 
offer is targeted to persons with great experience implementing the 
results of scientific research. The TEAM-TECH programme was created 
with them in mind, providing funding for group projects aimed at 
development of technologies, processes and innovative products in 
cooperation with a commercial partner. As part of this programme, in 
the future it will also be possible to fund teams developing research 
services using existing infrastructure. The foundation is striving to 

encourage postdocs to return to scientific work after a break for 
parenthood or work in a non-scientific field (the REINTEGRATION 
programme). The HOMING programme offers grants for postdoctoral 
fellowships for researchers wishing to return to Poland or come to 
Poland from abroad.

Recruitment for these programmes is scheduled to last until the end 
of 2019, and will be conducted twice a year on average. The founda-
tion anticipates that over 350 grants will be awarded in the TEAM, 
TEAM-TECH, FIRST TEAM, HOMING and REINTEGRATION programmes, 
including creation of over 150 research teams. Over 2,100 young 
researchers (undergraduates, PhD students and postdocs) will be 
involved in implementation of these projects.

Prof. Krystian Jażdżewski and his research group.

Karolina Duszczyk
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Carlos Moedas 
EU Commissioner for Research, Science and Innovation.

SPOTLIGHT

Open Innovation

In terms of Open Innovation, the Commissioner believes that 
more factors are needed in this innovation process. These factors 
would come from researchers, entrepreneurs, users, governments 
and society. The Commissioner believes that by creating the right 
ecosystems, increasing investment and getting more companies 
and regions to collaborate using their knowledge, this will go some 
way to the idea of open innovation. 

To do this, he wants to develop several ‘European Fund of Funds’ to 
invest in the innovative European companies of tomorrow. There’s 
also the introduction of a “seal of excellence” for applicants of the 
Horizon 2020 programme that are deemed to be excellent but can’t 
secure funding, allowing them to access Structural Funds. 

There is an acknowledgement that Horizon 2020 has made huge 
strides to support innovation, so the European Innovation Council 
has been pitched to help support promising innovators. At present, 
there is a Call for Ideas, with responses due to be published in June. 

Open Science

Commissioner Moedas believes the ultimate goal of the European 
Commission is to promote excellence, not only through the 
European Research Council but across the entire Horizon 2020 
programme. 

The Commission announced the launch of a cloud that would be 
used for research data, called the ‘European Open Science Cloud’. 
The aim is to create a trusted environment to host and process data 
to support EU science. 

Open to the World

Last June, Carlos Moedas talked about the importance of engaging 
in more science diplomacy and collaboration. 

In fact, at the end of 2015, the European Commission and the 
Brazilian government made great strides in strengthening mutual 
research cooperation in ocean observation and biofuels. As a result, 
both launched a call in the area of biofuels, aimed at exploiting the 
synergies between Brazil and Europe in the form of expertise and 
resources related to biofuels. The European call is funded through 
Horizon 2020. 

There is currently a public consultation on a new research and 
innovation initiative for sustainable food production and improved 
water management in the Mediterranean region. Both EU and 
non-EU Mediterranean states will be involved in the Partnership 
for Research and Innovation in the Mediterranean Area (PRIMA). 
The hope is to strengthen international cooperation in research and 
innovation to address the critical food and water-related challenges 
faced by the region. 

The current proposal is aimed at establishing PRIMA as a public 
partnership under Horizon 2020. 

Open Science Policy Platform 

At a EU Conference in Amsterdam at the beginning of April, Carlos 
Moedas outlined his vision for a common EU approach to Open Science. 

EU Commissioner Carlos Moedas  
His Vision–His Priorities

The European Commissioner for 
Research, Science and Innovation, 
Carlos Moedas has set out his vision 
and priorities in his role for the 
European Commission. 

Commissioner Moedas has set out 
three strategic priorities to tackle 
some of the challenges that 
countries in the EU are currently 
facing. These three priorities are 
Open Innovation, Open Science and 
Openness to the World. 

The European Commissioner for 
Research, Science and Innovation, 
Carlos Moedas has set out his vision 
and priorities in his role for the 
European Commission. 

Commissioner Moedas has set out 
three strategic priorities to tackle 
some of the challenges that 
countries in the EU are currently 
facing. These three priorities are 
Open Innovation, Open Science and 
Openness to the World. 
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He announced the launch of the ‘Open Science Policy Platform’, 
with the aim of advising the Commission on policy actions. 

The launch of the ‘Open Science Policy Platform’ came off the back 
of a consultation process, which outlined five areas for actions. 
These five areas were:

• Fostering Open Science by sharing best practices, and 
increasing those inputting knowledge into an open science 
environment. 

• Removing barriers for Open Science with a review of 
curricular and training 

• Developing research infrastructures to improve data 
hosting, access and governance and implementing data-
sharing principles 

• Mainstreaming open access to results to include research 

Kyle Northern
MANAGING EDITOR

into different ways of distributing knowledge Embedding Open 
Science in society by ensuring it becomes important in making 
science responsive to the expectations of society and its economy 

Sources of Information 

• http://europa.eu/rapid/press-release_SPEECH-16-1225_en.htm

EU COMMISSIONER CARLOS MOEDAS  HIS VISION–HIS PRIORITIES
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TECHNOLOGY & INNOVATION 
TRANSATLANTIC OPPORTUNITIES 
 

Fraunhofer is Europe's largest Research and 
Technology Organisation dedicated to Applied 
Research and Innovation. With over 81 Institutes 
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elements on the atomic scale, i.e. to reverse the materials design 
and manufacturing process – are eminent opportunities for Materials 
Science and Engineering. 

Advances in Manufacturing and in Materials Science and Engi-
neering are closely correlated. Cross-disciplinary mechanisms of 
knowledge and technology transfer are well-established. New 
material technologies, designed materials and manufacturing 
processes enable industries to produce goods of improved quality 
and value in the life cycle of goods. Research and development 
in materials processing fuel further advances in major indus-
tries, such as, construction, transportation, electronics, commu-
nications, energy, bio-based production, pharmaceuticals and 
food industries, to list a few. In 2010, manufacturing industries 
accounted for 16% of global gross domestic product (GDP), 14% 
of global employment, 70% of all exports and 77% of all private 
investments in research and development. From 1995 to 2005 
manufacturing created 37% of the increase in global productivity 
/2/. Materials underpin all supply or value cycles and product life 
cycles in manufacturing.

Introduction:

Making “More with Less” has become the battle cry for a sustain-
able economy in the 21st Century. This cry is easy - it merely calls 
for more efficiency in industry-based ecosystems: increase the ratio 
of output to input. However, it is not enough, efficiency does not 
curb consumption and waste.  The difficult paradigm shift ahead is 
that Sufficiency replaces Production as the focus of economic activ-
ity. Chains become Cycles. That is very hard to ‘swallow’ in growth-
based economies. Linear models of goods (and wealth) production 
by manufacturing, usage and disposal must be replaced by goods 
and material cycles: a so-called ‘Circular Economy’ /1/. There are 
crucial insights and knowledge that Materials Science and Engi-
neering can contribute to a circular economy: Materials Design by 
Functions, Materials Modelling and optimization by computational 
simulation, Materials Digitization (Materials databases) and Materi-
als Design by End-of-Use and Life-Cycle-Management.

Resource management, environmental compatibility and reuse of 
materials underpin a move away from linear materials and value 
chains to a so-called circular economy. In Materials Science and 
Engineering this has led to integrated flexible value chain/cycle 
approaches, materials data 
digitalization, materials design 
(by function), modelling (simu-
lation and categorization) and 
materials recovery (for re-use). 
New technologies, such as addi-
tive manufacturing, linked with 
sensor and control networks 
(“The Internet of Things”) give 
rise to hybrid materials tech-
nologies and services. The 
combination defines knowledge 
intensive ‘key enabling technol-
ogies’ that are crucial for almost 
all technology-based value and 
innovation cycles. Efforts include 
combining new information 
communication technologies 
(e.g., “internet-of-things”) and 
process automation with better 
energy and resource efficiency. 
They enable ‘smart’, integrated 
networks of cyber-physical-sys-
tems (CPS). Likewise advance-
ment in education and training 
in materials science, in particu-
lar, in metallurgy, develop new 
tools for Materials Design by 
Function, Simulation and ‘End of 
life’ Design (for dismantling or 
recycling and re-use). In partic-
ular, new methods to regain 

Simulation 
Design by Function 

Manufacturing 
Re-manufacturing 

Primary Use Secondary Use 
Repair 

Retrieve, Recycle 

Life cycle  
Assessment 

End-of-Use Design, 
Reversibility 

Retrieval 
Inversion 
processing 

Energy loss, 
waste 

Re-usable 
Materials 
Energy input 

Energy input 

Materials & 
Energy input 

Materials 
Products 
Services 

Energy loss, 
waste 

Materials 
Properties 
Database 

Towards a Circular Economy: 
Opportunities for Materials Science and Engineering

USA

P
R

O
F

IL
E



32 | OPENSCIENCE EU | June 2016

The US Federal Government recently launched the National Network 
for Manufacturing Innovation (NNMI) dedicated to the development 
and adoption of cutting-edge manufacturing technologies /3/. 
Currently eight NNMI institutes are dedicated to additive manufac-
turing, digital manufacturing and design, lightweight and modern 
metals, next generation power electronics, photonics and sensors, 
composite materials, flexible electronics and new textile fibers. The 
US also started its “Materials Genome Initiative” to map and deliver 
next-generation materials for manufacturing (Materials Digitization). 
The European Commission launched various programs in its Horizon 
2020 Framework Program for Research and Innovation (2014-2020) 
to support six “Key Enabling Technologies”: advanced manufactur-
ing, advanced materials, nano- and microelectronics, nanotechnol-
ogies, biotechnologies and photonics /4/. The European Institute of 
Technology has launched its Knowledge and Innovation Community 
(KIC) Program “Raw Materials” to research Life-Cycle-Management 
and the usage/re-usage of raw materials. Recently, the European 
Commission complemented its initiatives by founding the European 
Materials Characterization Council (EMCC) and the European Materi-
als Modelling Council (EMMC) /see 5 and refs therein/.

Life Cycle Assessment

Resource and energy efficiency are embedded in the broader “life 
cycle assessment” of a ‘holistic’ supply and value cycle. Linking 
advanced materials with new manufacturing processes and technol-
ogies creates additional added value.  For a product or service to 
be innovative, it must be market-disruptive – replacing an existing 
product or service. New products or services need to be affordable 
and introduced in timely manner. ‘Holistic’ affordability includes the 
ecological footprint. The amount of resources and energy consumed 
for manufacturing, the waste generated, the lifespans and the 
end-of-use management of components (e.g., recyclability) deter-
mine the full cost and feasibility of a product or service. For exam-
ple, metal and carbon-based composites – ‘advanced materials’ – are 
high performance, highly durable materials. However, they require 
considerable amounts of energy and other input to make. They are 
composed of various materials, often in small amounts and conse-
quently, production can involve high levels of waste and they are still 
difficult to recycle /6/. 

Research and innovation follow manufacturing. Complete value-cy-
cle open innovation (VCOI) concepts can provide new business 
services. VCOI is based on complete data compilation (not neces-
sarily ‘big data’) and sharing data across the entire value cycle in a 
similar manner as intellectual property (IP) is shared in Open Inno-
vation models. New business models will be created in the network 
using shared data just as new patents arise out of Open Innova-
tion networks. Cyber-Physical Systems, i.e., real time connectivity, 
de-centralized mobile communication and self-organization on a 
highly-automated manufacturing floor, are increasingly becoming 
real and operative. The integration of intelligent objects will require 
a new quality in storing and handling “data” in a robust and secure 
manner /7/. 

Materials Design by Function

Progress in advanced manufacturing is frequently based on the 
discovery and control of new properties of tailored materials. 
Research in advanced materials and engineering will deliver mate-
rials and treatments that are less toxic, more cost and resource-ef-
ficient or less burdening to the environment. Lightweight materials 
can make transportation cheaper by reducing vehicle weight, fuel 
consumption and waste emissions. Nanostructures for biotechnol-
ogies can be applied in new sensors, membranes and diagnostic 
systems for health care applications. This list is limited by imagi-
nation only. Any of the so-called grand societal challenges can be 
addressed by Materials Science and Engineering. Five main direc-
tions have been identified /8/:

• Research and development of advanced materials by function-
al properties.

• Development of design approaches to integrate advanced 
materials into structures and systems

• Development of eco-design principles, bio-inspired functional 
materials

• Performance modeling and control of materials within product 
life cycles, and

• Materials consumption and life cycle management of valuable 
materials

Materials with tailored functional properties create added value and 
optimize a specific application. For instance, solid state electronics 
are hitherto built on highly purified, high quality (single crystal) sili-
con.  Other compounds, such as GaAs, GaN or new carbon modifica-
tions, from diamond-like carbon films or 2-dimensional graphene, 
give rise to new solutions and applications based on uniquely 
tailored properties (see for instance /9//10/). 

Computational materials science has developed powerful methods 
to tailor materials with new properties and functionalities /11//12/. 
Key to the success of computational materials science have been 
advances in methodologies for multi-scale and multi-physics/chem-
istry simulations (/11/ and further references therein). These cover 
many spatial scales and various time scales. Simulation based on 
first-principles has established itself as a new and independent 
branch of physics next to theoretical physics and laboratory-based 
experimental physics. Modelling is becoming increasingly important 
for industry, too. Several companies have set up training courses to 
train staff in computational material sciences /12/. 

Materials by ‘End-of-Use’ Design and Management 

Materials Science and Engineering has led to a steadily increasing 
number of novel functional materials. Microelectronics, the automo-
tive industry and other industries using polymers or composite mate-
rials are steadily using more new interacting functional compounds. 
Many of these materials are only applied in minute amounts and yet 
they can become indispensable and often non-substitutable. Better 
logistics and design concepts for an effective recovery of essential 
materials, selectively and economically, are paramount concerns to 
novel material systems. The strategy is straightforward: optimize the 
use and minimize the dissipative losses (see also/13/). 

Fraunhofer USA – CMI: Bio-Printer for Multi-scale-Multi-Material 
Additive Manufacturing for Bio-materials and Tissue Engineering.
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Norbert Fabricius, a member of the DKE – German Commission for 
Electrical, Electronic & Information Technologies and Professor at the 
Karlsruher Institut für Technologie, is a strong advocate of a unified 
and coordinated effort to avoid the creation of multiple standards 
for graphene.

He is involved in the joint effort of IEC, ISO, CENELEC and IEEE, working 
off of a central document, the standard IEC 62565-3-1. This “Blank 
Detail Specification” defines important  material properties (Key 
Control Characteristics: KCC) and the standardized measurement 
protocols to measure them. There are at least 36 KCCs specified in 
the Blank Detail Specification including “number of layers”, “sheet 
conductance”, and “transmission”.

We believe that the development of clear standards of graphene are 
a critical step in the commercial development of the material, giving 
producers and users of the material the opportunity to build a trusted 
supply chain. 

Commercial Developments

Because of the many superlative properties of graphene (very high 
electrical conductivity, mechanical strength, elasticity, optical prop-
erties, etc.) expectations have remained high to develop a “killer 
application” that takes advantages of all of graphene’s advantages. 
However, the difficulty in producing defect free, substrate free single 
layer graphene at scale has remained a major hurdle.

Despite the challenges of scaling up pure graphene, we are seeing 
fantastic new developments coming from the hundreds of univer-
sity and government based research labs working with this mate-
rial, many with potential commercial applications. The full range of 
developments are far too many to list here but here are a few exam-
ples of what is happening today;

Because graphene has a very large specific surface area, excellent 
electrical conductivity, and superior chemical/electrochemical stabil-
ity, it is an ideal material for energy storage devices including batter-
ies and supercapacitors. Even a modest improvement in battery and 
supercapacitor technology can have an immense commercial impact 
with the current lithium-ion battery market worth over $10 billion. 

Researchers from the University of Cambridge have developed 
a prototype lithium-oxygen battery which has higher capacity, 
increased energy efficiency and improved stability over previous 
attempts by using a carbon electrode made from graphene. Mean-
while researchers at the Beihang University in China are creating a 
lithium-sulfur (Li-S) battery using three-dimensional (3D) graphene.

In another example, Yi Cui from Stanford University and the Depart-
ment of Energy’s SLAC National Accelerator Laboratory is working on 
a way to allow silicon to serve as the electrode material for Li-ion 
batteries by encasing each particle of silicon in a cage of graphene. 
This allows the silicon to expand and contract without cracking, a 
major obstacle in the past to using silicon. In a full-cell electrochem-
ical test, the graphene-infused silicon anodes retained 90 percent of 
their charge capacity after 100 charge-discharge cycles. 

Because graphene is an outstanding broadband absorber, it is an 
ideal material for photodetection of the visible, infrared and tera-
hertz frequencies. In addition, graphene’s inherent photoresponse 
speed is very high and when methods are used to make its photo-
sensivity even higher by combining it with other nanomaterials, its 
future in optoelectronics is bright.

Researchers at Swinburne University of Technology in Australia are 
using graphene for 3D imaging. “Our technique can be leveraged 
to achieve compact and versatile optical components for controlling 
light,” said Min Gu, director of Swinburne’s Centre for Micro-Photonics. 

Graphene material structure.
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THE FUTURE OF GRAPHENE

“If you can change the refractive index you can create lots of optical 
effects,” said Gu in the release. “Owing to its atomic layer thickness 
and high mechanical strength, the use of graphene in mobile display 
units for flat two-dimensional displays is burgeoning. Our technology 
could also underpin future flexible and wearable display devices and 
transform them for 3D display.”

Frank Koppens at the Institute of Photonic Sciences (ICFO) in Barce-
lona, Spain and his team at ICFO have demonstrated a graphene-
based ultrafast photodetector that can convert absorbed light into an 
electrical voltage at speeds of less than 50 femtoseconds. “Graphene 
photodetectors show fascinating performance and properties, 
enabling a wide range of applications, ranging from multi-spectral 
imaging to ultra-fast communications, such applications are being 
actively developed within the Graphene Flagship programme.”

Graphene Hits the Pavement

In an example of a current and practical application of how graphene 
is being used today,   we can look no further than a company based 
in The Netherlands called Print Agora. The company  produces one 
of the most basic products around, paving stones, but with a twist. 

Print Agora produces paving stones that are printed with special 
designs (for decoration, signage and information, etc.) and are 
provided with UV protection by using graphene. Working with the 
University of Manchester, they are developing a method to coat their 
product with graphene films to protect the underlying pigments, 
especially important for a product designed for outdoor use. Because 
graphene is nearly transparent and yet blocks UV rays, it serves as a 
perfect medium for this use. It traps the UV light and releases it at a 
lower energy level protecting not only the colors but also other UV 
blockers against aging. Therefore, the colors last much longer.

While this may not be the exciting and spectacular “killer applica-
tion” that some people expect from a material like graphene, it is 
a perfect example of how graphene can be used with traditional 
materials to get a better result. 

This same story is playing out across a wide range of industries where 
graphene can be used together with traditional materials to create 
enhanced performance characteristics. According to the nanotech-
nology experts at Fullerex in the UK, “bulk graphene*” is being used 
as a composite element in thermoplastics, thermosets, 3D printing, 
lubricants, concrete, energy storage, and conductive inks. 

These are products that are in the market today, all with enhanced 
properties because of the addition of graphene.* “Bulk graphene 
refers to multi-layer graphene materials such Graphene Nano Parti-
cles (GNPs) that are produced “in bulk” and shipped as a powder or 
dispersion, as opposed to single sheet graphene which is typically 
shipped on a substrate. 

The Future of Graphene

While in the short term, graphene is providing real advantages by 
working with traditional materials in a novel way, future applications 
are around the corner, and more ambitious. 

Graphene is showing a lot of promise when combined with another 
material that could usher in inexpensive and highly efficient solar 
cells: perovskite. Researchers at Hong Kong Polytechnic University 
have combined graphene with perovskite to make a semi-transpar-
ent solar cell capable of power conversion efficiencies around 12 
percent, a significant improvement over the roughly 7-percent effi-
ciency of traditional semi-transparent solar cells.  

The big breakthrough of this design is not only the 70-percent 
increase in conversion efficiency, but also they claim that their solar 

cells cost less than US$.06/watt, which they calculate is more than a 
50 percent reduction in the costs of silicon solar cells. 

A novel potential application is highlighted by research out of the 
Electronics and Telecommunications Research Institute and Konkuk 
University in South Korea where they have developed a method for 
coating fabrics with graphene so that they can detect dangerous 
gases and alert the wearer of their presence by triggering an LED 
light.  

In research published in Scientific Reports, the Korean researchers 
coated commercially available yarn with graphene oxide by using 
electrostatic self assembly and molecular glue to produce a benda-
ble and washable electronic textile gas sensor. This kind of wearable 
gas sensor could be useful in oil field environments were toxic gases 
can be detected early to prevent poisoning, for example.

These are just two examples of potentially important future applica-
tions that could enjoy immense commercial success. Given the daily 
announcement of new research outcomes and commercial develop-
ments, the future for graphene is bright indeed. Our view is that if all 
stakeholders can work together to eliminate the most obvious obsta-
cles (like the lack of standards), we can accelerate the development 
of a commercially sustainable graphene industry that also delivers 
significant advancements in industry as wide ranging as coatings, 
structural materials, energy storage, sensors, filters, medical testing 
and many, many others. 

The Graphene Council

Because of the extremely wide range of properties that graphene 
has, it has attracted research and interest from thousands of scien-
tists, chemists, physicists, electrical engineers, nanotechnologists 
and a whole host of commercial companies (from IBM to TATA Steel) 
world-wide. 

There is a need to bridge the heroic efforts taking place in univer-
sity research labs to commercial opportunities and the production 
of graphene based solutions. There is a need to provide jobs and 
careers for the thousands of students and newly minted PhDs that 
are focused on graphene and what it can achieve. 

The mission of The Graphene Council is to provide a neutral platform 
for all graphene stakeholders, including government regulators, 
investors, graphene producers, researchers, commercial companies 
and ultimately, consumers. 

About the author:

Terrance Barkan CAE is the Executive Director of The Graphene Council. 
The Graphene Council is the largest open community and platform for 
researchers, academics, developers, producers and users of graphene 
with more than 6,000 members. 

http://thegraphenecouncil.org
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PHOTONICS IS EVERYWHERE!

Automotive

In the automotive indus-
try, photonics technolo-
gies start off by playing 
a part in the industrial 
manufacturing process. 
High power lasers are 
used to cut metal, weld 
metal, and perform 
metal marking processes. 
With 3D printing tech-
nology, lasers are used to cut textile, such as the airbag, in the car. 
Photonics technologies have also made it possible for manufactur-
ers to possibly come up with the car of the future. Driver-less cars 
have previously existed only in the fertile and imaginative minds of 
futurists. With the significant innovation in photonics technologies in 
the past few years, the automotive industry has now found ways to 
develop autonomous vehicles. Photonics is also responsible for the 
development of smart vehicle technologies. From sensors that can 
detect environmental changes and communication systems between 
various devices inside and outside vehicles, to advanced systems of 
lighting to accentuate the vehicle’s interior and exterior and night 
vision cameras that enable the driver to see in the dark, photonics 
technologies today play a vital role in ensuring road safety.

Aerospace, Security and Defense

The role of photonics in the advancement of aerospace technology is 
immeasurable. With micro and nano photonics systems, spacecraft can 
not only travel farther into space but can also be controlled remote-
ly upon landing unto planets and other extraterrestrial bodies. Optic 
technologies can be further refined to help astronomers to employ far 
more sophisticated telescopes that can see further in space. Photonics 
will also play an important role in the security and defense indus-
try. Currently, photonics systems are indispensable in airport securi-
ty, biometric identity management systems, border surveillance, and 
defense communications systems. Advancement of photonics tech-
nologies is also significant in producing smart weapons systems that 
enable the military to enhance national security and defense. For 
instance, cutting-edge sensors enable the production of unmanned 
aerial vehicles that can be remotely controlled to discretely carry out 
sensitive missions. Recent innovation in photonics have also made 
it possible to impose stricter security measures and processes. For 

instance, textiles with 
displays that illuminate 
can be used by firemen 
so they are more visi-
ble. Light indicators can 
also be built directly 
into carpets in hotels for 
directions in case of fire. 
Police has been using 
photonics technologies 

for many years for the analysis of fingerprints in a crime scene and, 
in the future, with sensors that use the properties of light, police can 
identify in a moving car if the driver has been drinking alcohol and 
reduce potential accidents or crimes. Photonics technologies are also 
used to analyze paintings to check for other paintings and drawings 
that are hidden behind, to see previous versions and sketches, helping 
to detect fraud and forgery. Lastly, ink can be visually inspected on 
documents to see if someone has been cheating on that check!

Environment and Energy

Lowering our carbon footprint and finding renewable sources of 
energy is critical in fighting climate change. Fortunately, photonics 
is on our side in this matter too. Photovoltaic systems made up of 
semiconducting materials capture solar energy from the sun and 

convert it to clean electricity. Photovoltaic cells on a car could be 
used to power a fan to keep the car cool when it is parked in the 
searing heat. Photovoltaic systems can also be used to power a 
drone which can be kept flying in the air with the help of a laser 
to recharge it. Photonics can likewise be instrumental in find-
ing ways to optimize consumption of non-renewable energy. For 
instance, fuel consumption can be maximized by utilizing photon-
ics-based thermal insu-
lation and diagnostics 
systems. Photonics tech-
nologies are also impor-
tant in maintaining a 
safe and green environ-
ment. Optical systems, 
for example, can be used 
to analyze water, air and 
soil quality. Fibers can 
be employed to measure oil composition and in bridges or nuclear 
reactors to measure the structure of the building for safety purposes. 
Solid state lighting such as LED can provide mercury-free lighting to 
illuminate homes without posing harm to the environment.

Conclusion

Photonics technologies are amazing, fascinating, and you find them 
really everywhere. It is hard to imagine living life as we know it 
today without photonics. Photonics makes the quality of our lives 
way better, and more exciting! It safeguards our health and ensures 
that we consume safe and nutritious food. Photonics fuels manu-
facturing and drives the growth of the economy without harming 
the environment. Lastly, it is difficult to imagine a safe and secured 
world without the help of photonics technologies. And because 
photonics is a key enabling technology, it is unimaginable to think a 
future without photonics. Indeed, photonics is a technology with a 
very, very bright future and EPIC is proud that its members around 
the world play a key role in the advancement of this important and 
fascinating technology.
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NANOTECHNOLOGY AS A HIGH CARD IN THE COMPETITION STRUGGLE

Jiřina Shrbená
Head of the Nano Department of the Czech
Society for New Materials and Technologies.

www.csnmt.cz

ELMARCO decided to specialise in the further development of the 
patented Nanospider  fibrillation technology and the manufac-
ture of equipment for making nanofibre materials on an industrial 
scale. The Moravian manufacturer of paints, Rokospol, produces a 
photocatalytically active paint developed in collaboration with the 
Institute of Inorganic Chemistry of the Academy of Sciences of the 
Czech Republic.The firm Timplant in Ostrava has developed and 
supplies a dental implant substance containing nanostructured 
titanium. Another Czech firm, nanoSPACE, in Domažlice makes anti 
allergy beddings from patented  anti-allergen nanofibre textile 
material made by the company Nanovia. Inorganic nanofibre 
materials from Pardam, Pardubice, are used as separators of 3d 
lithium batteries, developed by HE3DA in Prague. According to 
the company director Jan Procházka, these accumulators, thanks 
to their high capacity and safety, have a good chance to be used 
in hybrid motorcars and the linking of several cells and modules 
makes it possible to create big and exceptionally powerful accu-
mulators for the power industry.

Linking Research and Production

The NANO IRON firm in Rajhrad near Brno is an example showing 
that the work of a university research team can result in the estab-
lishment of a manufacturing company even in  Czech conditions. It 
manufactures nanoparticles of elementary iron, which are used by 
clean-up companies for the remediation of groundwater contaminat-
ed with chlorinated hydrocarbons. “Nanoparticles produced by this 
technology have been applied in real remediation at a number of 
sites in the Czech Republic and several pilot experiments have been 
carried out in different localities in Europe and the USA,”  says Radek 
ZboŘil, one of the founders of NANO IRON and  Professor at Palacký 
University of Olomouc.  The technology developed at the Faculty of 

Natural Sciences of Masaryk University in Brno, which makes it possi-
ble to substitute chemicals used in the treatment of materials by a 
special electric discharge generating a cold plasma, was an impulse 
for the establisment of the ROPLASS spin-off firm. 

“Starting a business based on the manufacture of nanomaterials 
or nanoproducts, however, is no easy thing to do,” says Marce-
la Munzarová from Nanovia, Litvínov, the first firm in the Czech 
Republic to start industrial production of materials from nanofibres. 
The firm sells most of its textiles, used for example to make respi-
rators, face masks, membranes for textiles and water and air filters, 
to foreign countries. “Unless the manufactured volume is at least 
close to industrial proportions, production is not efficient,” she 
points out. In addition, nanofirms in the Czech Republic are feeling 
the lack of clear rules regulating the safety of labour and protection 
of the environment. This fact was another impulse at the beginning 
of the year to set up the Czech Nanotechnology Industries Associa-
tion as a platform to promote the interests of its members at home 
and abroad.

NANOCON 2016 Conference in Brno

New nano applications have come into being and are being devel-
oped on Czech ground. They will be presented by their makers and 
inventors at the NANOCON conference (www.nanocon.eu) to be held 
in Brno from 14 to 16 October 2016 and to devote to the research 
and development of nanomataerials. The opening lecture will be 
given by Prof. Dr. A. Paul Alivisatos from University of California in 
Berkeley, U.S.A., who has been hailed as a pioneer in nanomate-
rials development and is an internationally recognized authority 
on the fabrication of nanocrystals and their use in biomedical and 
renewable energy applications..  Another plenary speaker will be the 
German scientist Professor Dr. Thomas Michely from the University of 
Cologne, a specialist in thin film growth and epitaxy and graphene.  
The papers to be presented there by Czech and foreign researchers 
will concern nano materials and their properties and ways of their 
preparation, nano-structural metallic materials, nanosilver, polymer 
nanocomposites, carbon nanomaterials, materials for electronics and 
optics and nanoceramic materials. The lectures will also be focused 
on bio-materials used in medicine, e.g. magnetic nano-biocompos-
ites and their use. To underline the need for the responsible research 
and commercialisation of nanotechnologies, one of the conference 
sections deals with nanotoxicity and labour safety when working 
with nanomaterials and nanoparticles. 

What is Nanotechnology?

Nanotechnology is research and technological development at atomic, 
molecular or macromolecular level, on the scales of approximately 
1–100 nanometres (nm, i.e. 10-9 metre), and the application of this 
knowledge to create useful materials, structures and devices.
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Horizon 2020 – A beginner’s guide from European funding experts

these calls for proposals and a consortium of partners can include 
both research and industry partners from any EU member state (and 
associated countries).

For 2016-2017, there is a combined total of €16 billion available, 
spread across 63 calls that cover over 600 topics under 18 thematic 
areas. For example, Excellent Science includes Future and Emerg-
ing Technologies, whilst the Industrial Leadership pillar has ICT and 
NMBP – Nanotechnologies, Advanced Materials, Advanced Manu-
facturing and Processing, and Biotechnology. The thematic areas 
for Societal Challenges cover health, energy, transport and security 
(amongst others).

To be eligible, the project and proposal content must relate to the 
topic, which will state a specific challenge to be addressed, the scope, 
anticipated project size and expected impact. Types of action include 
‘Research and Innovation Actions’, which has a funding rate of 100%, 
for research projects which could lead to the development of new 
knowledge or a new technology, and ‘Innovation Actions’, which 
has funding rate of 70%, for closer-to-the-market activities aimed at 
producing new or improved products or services. These types of action 
require a consortium to comprise at least 3 organisations – commercial 
enterprises and academic institutions – from 3 eligible countries (often 
referred to as “the 3 from 3 rule”). Another type of action supported is 
‘Coordination and Support Actions’, where the focus is on the direction 
and networking of research and innovation projects, programmes and 
policies, and which has a funding rate of 100%.

A typical H2020 application comprises 3 key sections: Excellence, 
Impact and Implementation. Each section is scored out of 5; propos-
als need to score highly on all 3 sections to reach the threshold 
and have a chance of securing funding. Excellence should define 
the concept, the scientific and technical methodology, and make a 
comparison with the current state-of-the-art. Impact should include 
not just the primary results, but also the further impact beyond this, 
such as the wider societal, environmental, economic, political and 
educational effects of the project. Implementation is where the 
consortium’s capability (why the partners are the most appropriate) 
and approach (resources, work packages, management structures) 
for delivering the project should be covered. Assessment usually 
takes 3-5 months from submission, with a further 3 months to sign-
ing of the grant agreement.

Horizon 2020 – observations so far

Calls for proposals are particularly competitive, as evidenced by an 
average success rate of approximately 14% for the first 100 calls 
released in H2020, with just over 4,300 full proposals retained for 
funding from over 31,000 submitted. Nevertheless, over one third of 
applicants were newcomers, i.e. organisations who had not partici-
pated in Framework Programme 7 (FP7), H2020’s predecessor, and 
the EC contribution to the funded projects was over €5.5 billion1.

1 https://ec.europa.eu/programmes/horizon2020/en/horizon-2020-statistics

What is Horizon 2020?

Horizon 2020 (H2020) is a flagship science and technology funding 
programme from the European Commission that aims to stimulate 
and facilitate cross-border research and innovation in Europe. It is the 
largest EU Research and Innovation programme to date, with almost 
€80 billion of funding available over 7 years (from 2014 to 2020). As 
the financial arm of Europe’s Innovation Union (an initiative to help 
maintain Europe’s global competitiveness), it is viewed as a way to 
generate growth and create jobs through investing in research and 
development.

The overarching aim is for European organisations to achieve more 
breakthroughs and discoveries by taking great concepts from labo-
ratories to the market. The goals are to ensure that Europe produc-
es world-class science, removes barriers to innovation and makes it 
easier for public and private sector collaboration to deliver innova-
tive technologies that offer the most impact to Europe.

How does Horizon 2020 work?

H2020 is built upon 3 pillars: ‘Excellent Science’, ‘Industrial Leader-
ship’ and ‘Societal Challenges’. Of the total budget, €24.2 billion is 
allocated for Excellent Science, €16.5 billion to Industrial Leadership, 
and Societal Challenges receives €28.6 billion.

H2020 is based on competitive calls for proposals and different 
funding schemes and actions that are organised into 2 year ‘work 
programmes’. These are set by the EC following extensive stake-
holder consultation and integration with EU policy objectives and 
priorities. European researchers (including industry) can respond to 
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By the end of 2015, over 7,100 proposals were retained, which had 
over 33,000 project partners and €14 billion of EC funding request-
ed2. Whilst universities still have the highest share of participation 
and funding contributions, further breakdown (see Figure 1, below) 
shows an increase in the private sector share for H2020 participation 
and funding contributions compared to FP73.

Indeed, across the 2014-2015 Work Programmes, the industrial 
participation rate for the Industrial Leadership and Societal Challeng-
es pillars was 42%. The 20% target for SME participation was met4. 
In 2014, for Leadership in Enabling and Industrial Technologies the 
number of participations was around 6.5 with an EU contribution of 
€2.1 million. For Societal Challenges these figures were around 7.5 
with an EU contribution of €2.7 million5.

However, a note of caution: innovation funding experts have esti-
mated the cost (in time and effort between partners in a consor-
tium) of preparing a collaborative single-stage proposal to be 
between €70,000 and €100,000 on average. Furthermore, the same 
commentator identifies how pressure on budgets for national fund-
ing can lead to higher numbers of proposals submitted to H2020, 
“whether they are well suited for the call or not, and irrespective of 
their objective level of research and innovation quality”6. Therefore, 
the key question is how can the time, effort and money in prepar-
ing proposals be spent to make applications worthwhile, despite the 
comparatively low success rate? There is no simple definitive answer, 
but the next section gives a selection of tips and tricks.

Horizon 2020 – Tips and Tricks

Whilst many national funding schemes are competitive and involve 
detailed applications, many European funding schemes, including 
H2020, require applicants to go further. With so much at stake – the 
potential funding available, the success rates, even the shape of 
H2020’s successor – there are a number of matters that proposals 
must address. The advice presented below is a guide to strengthen-
ing proposals, not a guarantee of success.

2 Cross, Alan (Horizon 2020 Policy, DG Research and Innovation), “Horizon 2020 – Tak-
ing stock, looking ahead”, Welsh Government’s Horizon 2020 Annual Event, Cardiff, 17 
March 2016.

3 https://ec.europa.eu/programmes/horizon2020/sites/horizon2020/files/P22_
H2020_Statistics_A4_Horizonta l_ July_2015.png

4 Cross, Alan – at fn2 (above).

5 http://www.europarl.europa.eu/sides/getAllAnswers.do?refer-
ence=E-2015-011626&language=EN

6 Pennings, Roy (PNO Consultants), “Horizon 2020: How to avoid its success becoming 
its failure”, ScienceBusiness.net, May 2015.

Proposals must demonstrate:

• Credibility of the concept, including clear progress beyond the 
state-of-the-art; the Impact section has a higher weighting, so it 
could be decisive in scoring and ultimately, whether the propos-
al is funded.

• Communication and consistency – Applicants should make 
sure that the proposal is easy to read and assess, by being clear 
and concise, but without foregoing a complete proposal that is 
comprehensive in the level of detail required.

• Quality of objectives – these should be linked to the scien-
tific and technical approach that will be taken to develop the 
concept, not just to the expected results.

• Relevance to the call topic – there is a specific challenge to 
address, a scope within which this can be attempted and an 
expected impact from the actions proposed; to secure the fund-
ing these should be treated as requirements, not options.

Proposals should avoid:

• The scientific and technical approach insufficiently matching the 
objectives.

• An unclear or unconvincing advancement of knowledge and/or 
the state-of-the-art.

• The technical solution’s proposed performance not offering 
enough commercial potential at EU and international level (see 
above, the importance of the Impact section)

• The methodology being too general – insufficient detail on work 
packages, risks, etc.

• High subcontractor involvement and/or unjustified subcontract-
ing costs.

• Missing compulsory components (which happens even though 
it may seem obvious)

Think critically about your proposal and subject it to extensive scrutiny. 
Do this before submitting rather than solely reacting to assessor 
feedback.

Other Horizon 2020 Funding

Aside from the core funding available through H2020’s three core 
pillars, there are other options that are worth considering, such as 
the SME Instrument (SME-I).

Figure 1: Share or participants and share of EU financial contributions by type of organisation (EC, July 2015)
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SME-I is a dedicated scheme to support established SMEs to develop 
new products, process and services all the way through to commer-
cialisation, acting as a vehicle that will allow the company to enter 
into global markets, achieve growth, and create a high return on its 
investment. During H2020’s lifespan (2014-2020), a total of €3 billion 
funding is available with around 4 cut-off dates per year. The scheme 
is open in technology and sector focus, but topic areas are defined 
within the Horizon 2020 pillars of Societal Challenges, specifically 
Leadership in Enabling and Industrial Technologies. SMEs are free to 
choose their collaborative partners and organise the project to suit 
their needs, so subcontracting is permitted.

SME-I supports projects across 3 phases. Phase 1 support is for 
concept and feasibility assessment, and provides up to €50,000 for 
projects with an average duration of 6 months, to assess the scien-
tific or technical feasibility and the commercial potential of a new 
idea. Phase 2 is funding support to advance a feasibility assess-
ment by developing the innovation of the project, which includes 
a range of activities: design, miniaturisation, scaling-up, proto-
typing, performance verification, testing, demonstration, devel-
opment of pilot lines and validation. Project durations of 12-24 
months are expected, with between €0.5 million and €2.5 million 
available. Phase 3 is non- financial support for the commercialisa-
tion, which is provided through (funded) coaching and mentoring 
to facilitate access to private capital and early customers. Other 
forms of support includes networking , training, IP management, 
dissemination. It is not compulsory to apply to all 3 phases and 
SMEs have the opportunity to access support at the best time to 
suit their plans. To encourage participation, the SME-I is governed 
by ‘SME-friendly rules and procedures’, such as providing a faster 
time-to-contract (as short as 8 weeks is possible for Phase 1, with 
Phase 2 taking approximately 3 months); and allowing more flex-
ible and efficient project management by ‘simplifying’ the rules, 
such as one project, one funding rate, with a broader acceptance 
of SMEs accounting practices.

Although early observations noted issues such as projects making 
the threshold but not receiving funding7, and success rates can be 
lower than H2020 core funding (most recently less than 9%8, which 
could act as a disincentive to apply), over €500 million was awarded 
in 2014-15 for 1,444 projects (1,166 at Phase 1,278 at Phase 2)9.

Conclusion

H2020 offers extensive funding opportunities for organisations 
involved in science and technology with the highest amount of 
funding for research and innovation funding that Europe has ever 
had. However, with those opportunities come challenges (e.g. the 
resources required, success rates), so the approach taken to securing 
funding should be sufficiently thorough, perhaps to a similar extent 
to that which would be required for the innovation to be delivered 
successfully. All aspects of your proposal must stand up to assess-
ment and be presented accordingly. Having a professional grants 
consultant to write or review a proposal could give an edge in an 
intensely competitive environment.

7 Pennings, Roy (PNO Consultants), “Give failed H2020 ‘SME Instrument’ grant pro-
posals a second chance!”, May 2015: http://www.pnoconsultants.nl/Portals/2/Doc-
umenten/Give-failed-SME-Instrument-grant- proposals-a-second-chance-%C2%A9-
Roy-Pennings.pdf

8 https://ec.europa.eu/easme/en/news/sme-instrument-invests-73-million-50-in-
novative-smes-under-phase-2 9 Cross, Alan – at fn2 (above).

9 Cross, Alan – at fn2 (above).

James Hughes
PNO Consultants UK
Suite 1, No. 1 The Courtyard, 
Earl Road, Cheadle Hulme, 
Cheshire, SK8 6GN 
United Kingdom
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Open Science in Neuropsychiatry: 
Mental Health and Dementia 

In this context, open science offers a model to build the interdis-
ciplinary and collaborative networks that make optimum use of 
resources (including secondary analysis of existing datasets), facil-
itating reproduction and hence the reliability of science and speed 
of progress. 

There are several areas where exemplars in open science are begin-
ning to shape research in mental health and dementia: 

1. Open sciences in the understanding of underpinning 
neurobiology: neuroimaging

Neuroimaging is a window into the living brain and is one of the 
most powerful tools available to clinical neuroscience. As a research 
modality, neuroimaging shares the need for open science to improve 
robustness, reproducibility, rigour and speed of progress [1]. The 
nature of neuroimaging data is such that an open science approach 
will bring some specific benefits that will transform the field from 
being one of much promise, to being able to properly deliver trans-
lational clinical research.  

The common attributes of all neuroimaging modalities (MRI, PET, 
MEG etc) are that the data are resource intense to acquire (expensive 
equipment, several personnel involved, participants have to attend 
a facility for at least an hour), and the scanners produce large data 
files that require specialist knowledge and equipment to store and 
process. As a result, subject numbers have typically been small, 
which is particularly problematic for neuro-psychiatric research 
where individual diagnoses are often associated with heterogene-
ous presentations and multiple sub-types. Data sharing/pooling is 
an obvious way to increase statistical power, but even in situations 
where data custodians are willing and able to share data there are 
a number of technical barriers to overcome.  For historical reasons 
most neuroimaging research data is ‘siloed’ in specialist imaging 
centres and processed using a wide range of software tools. Even 
within modality (e.g. MRI) the scanner manufacturers and software 
versions differ such that data harmonisation is a challenge. Over 
the last decade some important progress has been made towards 
development of data repositories [2], and data standards [3] and 
although imaging data has historically been difficult to share, some 
of the major analysis software developers have long used an open-
source approach (e.g. FSL and SPM [4,5]. A new data sharing initiative 
that builds on this progress is taking shape as part of the UK MRC’s 
Dementias Platform UK (http://www.dementiasplatform.uk/). We 
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Introduction

Mental health problems and dementia are major and increasing 
causes of burden of disease. Progress has been made in developing 
treatments for some disorders although these were often discovered 
by serendipity or are based on theoretical psychological models. The 
efficacy of current psychological and pharmacological treatments is 
well established and worthwhile – and there is certainly no place 
for the scepticism and nihilism occasionally expressed. However it 
is true that no current treatments target known biology or modify a 
known disease process. Furthermore, and even more fundamentally, 
our diagnoses are based entirely on clinical symptoms and we have 
few reliable biomarkers. 

These limitations of current knowledge fundamentally restrict our 
ability to diagnose reliably and early – or to provide treatments 
precisely targeted at biological abnormality.  In some disorders, such 
as dementia, there are no currently available disease modifying 
treatments. 

The presumed complexity of the biology of mental disorders, the chal-
lenges in standardising diagnosis and the lack of reliable biomarkers 
of disease or outcome are major barriers in treatment development. 
Further, it is likely that treatments aimed rationally at secondary 
prevention of disease will need to be given for many years to have 
the desired effect. Together, these factors conspire to produce a high 
risk of failure in treatment development. This high level of risk has 
increasingly discouraged pharmaceutical companies from developing 
novel therapies. Even if effective treatments are produced, the devel-
opment process is long, leaving very little postmarketing patent life 
on which to generate return on investment. Protection of intellectual 
property has been paramount – resulting in little collaboration, and 
the use of various strategies to obtain competitive advantage. The 
absence of commercial interest produces a pessimistic view of the 
scientific tractability of mental disorders and dementia which then 
infects non-commercial funding (public and charitable funding). It is 
well known that funding for research in mental disorders and demen-
tia lags behind disease areas which seem to offer greater chance or 
rapid therapeutic breakthrough and fails to reflect the global burden 
of disease. It can be persuasively argued that non-commercial fund-
ing is needed to de-risk commercial research and development – even 
better is when pre-competitive collaboration between commercial 
and non-commercial funders occurs because this potentially speeds 
the impact of advance into treatments for patients. 
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are building a federated infrastructure based on the XNAT technolo-
gy to facilitate the sharing of neuroimaging data collected as part of 
dementia-relevant cohorts [5]. 

Data sharing challenges for neuroimaging are not specific to mental 
health, but are compounded by diagnostic complexity, and are 
particularly important to solve where the research modality holds 
such promise for elucidating the pathological mechanisms underly-
ing these disorders and diseases of the brain.

2. Innovative drug development in neuropsychiatry: the 
new open science ecosystem 

For all governments and most medical consumers – private or public, 
the cost of novel drug development is becoming unaffordable [6]. 
The direct (by illness) or indirect (support of patient by carers, fami-
lies and friends) impact in economic productivity is escalating. Life-
style and demographic changes, including a decrease in the relative 
proportion of carers in the coming decades, will exacerbate this crisis 
in healthcare as the incidence of long-term chronic diseases contin-
ues to increase. As the budgets for care provision come under ever 
more intense strain, with an increasing percentage of GDP devoted 
to healthcare in western economies, the crisis in healthcare will grow 
while the pharmaceutical industry continues to downsize across the 
World, shutting major research sites and laying off tens of thousands 
of trained professionals [7]. Furthermore, growing competition in 
research and marketing activities in lower cost countries with grow-
ing economies, such as China, India, and Brazil, have driven the phar-
maceutical industry to focus on lower risk activities - at the expense 
of reducing efforts in difficult but crucial areas such as psychiatry. In 
desperation, different groups have aggressively acquired late stage, 
perceived “de-risked assets” across the entire industry [8], thus 
further exacerbating the depletion of the talent and innovation pool. 
Given their rates of failure and extended research timelines, pioneer 
medicines and complex diseases demand substantial innovations in 
the way we organise the relationships of the multiple stakeholders 
involved in drug discovery.

Due mainly to the reasons outlined above (limited understanding 
of biology, lack of validated biomarkers and animal models) failure 
rates in neuropsychiatry for pioneer targets in Phase II are in excess 

of 95% [9]. This is primarily because our understanding of many 
chronic diseases is poor. This complexity, coupled with the pleth-
ora of potential biological targets arising from genomic research, 
makes selection of the best drug target a significant challenge. 
Furthermore, massive duplication of effort, due to secrecy fuelled 
by outdated patenting strategies in both the drug discovery indus-
try and academia effectively reduces the number of drug targets 
and hypothesis we can efficiently test with finite global public and 
private investments [10]. In fact, left unattended, we believe the 
ill-considered use of resources under the prevailing secrecy model 
will ultimately undermine the legitimacy of public investments in 
healthcare research as it fails to bring clear real benefit to the socie-
ty (e.g. the failed promises of delivering transformational therapies 
after the completion of the Human Genome Project in 2003).

Recently, several open source pre-competitive public-private part-
nerships have catalysed discoveries in pioneer, high-risk areas of 
early-stage drug discovery. In the area of neuro-psychiatry, emerg-
ing initiatives are aiming at more efficient structuring of early- and 
late-stage discovery platforms, with a strong emphasis on the open 
science [11, 12]. This is further reinforced by a recent report from the 
NY Academy of Science [13] recommending the adoption of open, 
pre-competitive initiatives to accelerate the rate of discoveries. 

Another example of open initiatives working on neuro-psychiatry is 
the Structural Genomics Consortium (SGC). Formed in 2004, it has 
continually and successfully challenged the established pre-compet-
itive limits by generating high-value scientific assets, including novel 
chemical compounds and placing all in the public domain, in the 
absence of patents and other forms of intellectual property [14]. This 
has enabled an unprecedented acceleration in discoveries of new 
drug targets, backed by robust, reproducible and diversified data, 
and culminating in pioneer clinical trials in less than three years – 
compared to the typical range of 6-30 years observed in the closed 
model [15], and at a minimal fraction of the usual investment. Some 
preliminary studies have analysed the SGC’s model although most 
are narrowly focused in more immediate aspects, such as increases 
in industrial productivity [16]. 

3. Transparency about treatment effects: open access to 
trial data

The World Health Organization, the Nordic Trial Alliance and the US 
Institute of Medicine recently called for a transformation of existing 
scientific culture to one where “data sharing is the expected norm.” 
[17].  In this context, the efforts of industry, too, should be acknowl-
edged (see the GlaxoSmithKline’s leadership on data disclosure 
efforts - see www.clinicalstudydatarequest.com/). The call has also 
included the publication of clinical trial data on patient level. The 
process of opening access to clinical trial data has now been delayed 
for a series of reasons – this delay will have negative consequences 
for medical research and patients’ outcomes.

Clinical trials are the best scientific investigations we have to assess 
the effects of interventions in patients. Hundreds of thousands 
of people worldwide have agreed to participate in a randomised 
controlled trial aiming to find out better treatments for their disor-
ders and, ultimately, help the progress of medical science. According 
to the Declaration of Helsinki, all investigators carrying out a clinical 
trial should register the study protocol and report their results with-
in a reasonable amount of time, ideally 12 months. Open access to 
clinical trial data provides the opportunity for validation/replication 
of the main results of a clinical study and the reuse of trial data 
for secondary research (i.e. systematic reviews and meta-analyses).  
Transparency carries some risks [18]. Patients’ privacy must be guar-
anteed by adequate policy and technological measures (particular-
ly in rare diseases where persons could potentially be identified), 
but at the same time confidential commercial information should 
be protected to avoid inappropriate use of data, which can discour-

Figure 1. An example of federated data management across the imaging centres of the 
MRC Dementias Platform UK (info.dpuk.org). Cohort data are managed on local ‘nodes’ 
and are passed to the central hub for aggregation and sharing.
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age companies from investing further in drug development. Consent 
protocols agreed by regulatory agencies, pharmaceutical industry, 
journal editors, researchers from academia and patients’ represent-
atives, need developing to allow the reuse of data in an easy and 
open manner. 

Across medicine, mental health is one of the fields that could benefit 
from open access to clinical trial data. Open access to clinical trial 
data will enable researchers to compete to properly answer the most 
relevant clinical questions. For instance, it would help clarify the 
extent to which psychotropic drugs work. Efficacy of pharmacological 

treatments used in psychiatry, most of all antide-
pressants, has been questioned many times and 
is still under investigation [19]. It is well known 
that studies with significant or positive results 
are more likely to be published than those with 
non-significant or negative results [20]. Having 
access to primary data from trials for re-analysis, 
independent researchers can increase the rigour 
of the evidence base. A recent paper showed that, 
in contrast with the original 2001 publication, 
which claimed to show that paroxetine was well 
tolerated and effective for major depression in 
adolescents, the re-analysis of the data from the 
same randomised trial concluded that the antide-
pressant was not more efficacious than placebo 
and reported serious adverse events in the active 
treatment group, including self-harm and suicidal 
ideation [21]. Publication bias can be prevented by 
prospective registration of trials and online regis-
ters of clinical trials list all the information about 
methods and results of completed trials. Since 
2007, the Food and Drug Administration in the US 
requires that study results must be posted on Clini-
calTrials.gov,within a year of the completion of the 
trial for all trials with at least one site in the US. 

So far only a fifth of trials registered on this database had reported 
results within one year [22]. 

Open access to data from clinical studies at the individual patient 
level make possible  individual patient data meta-analyses (IPD MA), 
which allow more sophisticated statistical elaborations (like time-to-
event and subgroup analyses), the combination of different scales of 
measurement at the single item level, and the in-depth exploration 
of the patient’s factors that may affect treatment outcome [23]. An 
IPD-MA aimed at estimating the relative benefit of antidepressants 
in adults with major depression across the wide range of patients’ 

Open Access enables faster target validation 

Lee	  WH,	  PLOS	  Biology	  2015	  
Figure 3. Open science accelerates identification of the best targets and drug indications, in the correct patient population. The Closed (upper half) model is compared to the Open 
(lower half) model; the availability of open access chemical tools for novel proteins and the freedom to operate enable the global community to explore different indications and 
diseases in parallel and quickly share back through publications. The breadth and depth of the studies in the open model lower the risks of failure in subsequent stages in a typical 
drug discovery programme, allowing the scientists to focus on the most promising indications, whilst reducing the level of effort (open squares), wastage, and duplication 
engendered by secrecy of the closed models.

Figure 2. Hypothetical network of all possible pairwise comparisons between licensed antidepressants. The 
blue nodes represent the number of randomised participants (sample size) and the black lines the number of 
trials comparing every pair of treatments.
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baseline severity of symptoms [24]. found that the magnitude of 
benefit of antidepressants compared with placebo increased with 
severity of depression symptoms, being minimal or non-existent on 
average in patients with mild or moderate symptoms, but substan-
tial for patients with severe depression. 

A methodologically sound systematic review and meta-analysis 
requires full access to clinical study data. This is true for both pharma-
cological and psychological interventions [25]. Data from published 
trial reports are becoming increasingly inadequate for address-
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ing important questions in a thorough and unbiased way. Whereas 
evidence synthesis methodology has and will continue to develop in 
the future, new barriers to progress are in sight, such as data protec-
tion laws or price tags being attached to the data, which need to be 
tackled soon and globally. Campaigns, like the AllTrials initiative, call 
for all past and present clinical trials to be registered and their full 
methods and summary results reported (http://www.alltrials.net/
find-out-more/all-trials/). Action is urgently required to ensure that 
the combined experience and data from thousands of clinical trials 
about commonly used treatments is not lost. 

Figure 4. Open science breaks down barriers, creating a more inclusive and innovative ecosystem. Alongside generating novel biology and research tools open science initiatives 
such as the one adopted by the SGC naturally attracts new interdisciplinary and cross-sector stakeholders keen on breaking down barriers to create breakthrough innovation.
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Huntington’s Disease

What is Huntington’s Disease?

Huntington’s disease is a progressive, incura-
ble and fatal disease of the brain, which was 
first described by the American physician 
George Huntington in 1872. 

He reported patients who exhibited ‘dance 
like movements’ and suggested that the 
disease may have a hereditary cause. Over 
140 years later, after more research, we 
know Huntington’s disease is a rare disease 
with a worldwide incidence of approximate-
ly 3 cases per 100,000 people. The disease is 
more common in European, American, and 

Australian populations where prevalence can 
be as high as 1 in 10 000. However, the esti-
mated number of people with the disease 
is heavily affected by the stigma associated 
with the disease, therefore the estimated 
prevalence is likely to be an underestimation 
of those who may be affected.

The faulty gene

Huntington’s disease is a hereditary disease, 
as it is passed on from parent to child, howev-
er the genetic cause of the disease was 
only discovered relatively recently in 1993.  
The genetic nature of Huntington’s disease 
means that if you have the disease there is 
a 50% chance that you will pass it on to your 
children. Pre-implantation genetic diagnosis 
is available for people who know that they 
carry the gene for Huntington’s disease and 
may want to have children, although this can 
be expensive, take a long time and there are 
considerable ethical and moral implications.   

Everyone, including you, has the huntingtin 
gene in our DNA and it is used by our cells as 
a template to make the huntingtin protein. 
Scientists are still uncertain about the exact 
function of the huntingtin protein, but it is 
thought to be essential in development, 
cell signalling and cell transport. People 
with Huntington’s disease have a different 
version of the huntingtin gene, their gene is 
faulty, as it contains a spelling mistake. The 
huntingtin gene normally contains a region 
of DNA with the letters C, A and G repeated, 
so called CAG repeats, these are the letters 
that spell out the DNA and read CAGCAG-
CAGCAGCAGCAG. The unaffected hunting-
tin gene contains approximately 10 – 35 of 
these CAG repeats. But , people who are at 
risk of developing Huntington’s disease typi-
cally have over 40 CAG repeats within their 
huntingtin gene, as their gene contains a 
spelling mistake that means that it contains 
extra CAG repeats. 

The vital discovery of the genetic cause of 
Huntington’s disease has shaped research 
ever since and led to the creation of a predic-
tive genetic test for the disease. The predic-
tive genetic test can determine if someone 
has the faulty huntingtin gene and, if so, 
how many CAG repeats it contains. Although, 
typically the more CAG repeats a person has, 
the earlier the disease develops, there is no 
way of knowing precisely when someone 
with the faulty gene will begin to develop 
the symptoms of Huntington’s disease.  The 
predictive genetic test for the huntingtin 
gene can help to inform decisions on family 
planning, although, many people who are at 
risk of developing the disease chose not to 
have the predictive test. 

The Symptoms of Huntington’s Disease

Huntington’s disease has traditionally been 
known as ‘Huntington’s chorea’, due to the 
jerking, dance like movements that people 
with Huntington’s disease often have, in 
the later stages of the disease. Huntington’s 
disease is currently formally diagnosed upon 
the onset of motor symptoms. However, it 
is now well known that prior to the devel-
opment of their uncontrolled movements, 
people with Huntington’s disease may also 
experience a range of cognitive and psychi-©
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atric problems. The cognitive and psychiat-
ric symptoms often occur before the motor 
problems and can significantly impact upon 
people’s lives. For example, people with 
Huntington’s disease can experience depres-
sion, mental health problems, delusions and 
suicidal ideation. Furthermore, increased 
anxiety, apathy, lack of motivation and sleep 
disturbances are all common symptoms in 
the early stages of the disease. Therefore, in 
addition to the more obvious motor symp-
toms, the cognitive and psychiatric symp-
toms of Huntington’s disease are important 
to consider as they can significantly impact 
upon the lives of people who are living with 
Huntington’s disease.

Animals Models of Huntington’s 
Disease 

The discovery of the genetic cause of 
Huntington’s disease led to the creation of 
a large number of animal models of the 
disease. By far the most commonly used 
animal model is the mouse model, due to 
the relative ease of genetic manipulation. 
However, other animal models including 
rats, sheep, pigs and monkeys have all 
been created with the aim of recapitulat-
ing the human disease in an animal model. 
A huge number of pre-clinical animal 
models of Huntington’s disease are now 

available in scientific research, these are 
vitally important in further understand-
ing the disease and in the testing of novel 
therapeutics. 

Treatments and Preventative Measures 

There is no cure for Huntington’s disease.
The current medications available for people 
with Huntington’s disease help to control 
some of the symptoms of the disease. For 
example, patients can be prescribed drugs 
to help with their uncontrolled jerking move-
ments, sleeping problems and depression. 
However, the medications available are not 
disease modifying, they may help to control 
the symptoms, but they will not halt the 
progression of or prevent the disease.  

A large amount of scientific research is 
currently being conducted to explore possi-
ble treatments for Huntington’s disease. 
Non-pharmacological approaches, which 
often look at life style changes, such as exer-
cise therapies have shown some promise, 
with patients reporting improved sleeping 
patterns and quality of life as well as some 
improvement in disease symptoms. Howev-
er, exercise therapies can be difficult to 
implement in a patient population who are 
lacking in motivation, have sleep disturbanc-
es and motor difficulties. A key research inter-
est is that of cognitive training, this approach 
has worked well in other neurodegenerative 
diseases and there is evidence from animal 
studies that cognitive training may help to 
improve some of the symptoms of Hunting-
ton’s disease. However, the feasibility and 
acceptability of conducting cognitive training 
studies in people with Huntington’s disease 
needs to be explored before further studies 
of the possible efficacy can be conducted.  

Other research has sought to use cell trans-
plantation as a therapy for Huntington’s 
disease. We know that a specific type of 
cell called medium spiny neurons are lost 
in Huntington’s disease, therefore cell 
transplantation therapies look to replace 
these lost cells. The source of cells used 
in cell transplantation therapies is anoth-
er key research area. Human foetal tissue 
is predominantly used in clinical trials of 
cell transplantation in Huntington’s disease. 
Although, there are a range of logistic, 
practical and ethical implications of using 
such tissue. Other studies, utilising animals 
has explored the use of embryonic stem 
cells and induced pluripotent stem cells as 
alternative cells sources for transplantation. 
However, preliminary evidence of effec-
tiveness and the safety of using such cells 
needs to be confirmed prior to human stud-
ies utilising these cells. 

Huntington’s disease is a horrible disease 
which affects whole families. A large amount 
of research in being conducted to better 
understand the disease, to help people 
who are currently living with Huntington’s 
disease and for the future generations of 
people who will go on to develop it.

Dr. Emma Yhnell at work.
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ERA-NET NEURON – Public involvement in 
research: when, where and how?

organisations can and do play a valuable role 
in advising on the recruitment of patients as 
participants and on ways of engaging with 
the public. The latter can be cooperation 
with researchers by helping to disseminate 
information to members of the public and 
explaining the findings of a study. 

Taking this as a basis, the Berlin symposium 
went a step further, looking for new areas 
of public involvement in the field of brain 
disease. Can members of the public be 
actively involved - besides direct participation 
in research projects and in research 
organisations? As an example of joint funding 
Janine Blom (Netherlands Organisation for 
Health Research and Development, ZonMW) 
and Martin Boer (Epilepsy Foundation) 
provided an answer by outlining a successful 
collaboration between funding agencies, 
researchers, clinicians and patient organisations 
by installment of a ‘user’ panel within the 
grant assessment process. 

Benefits in the field of neurology were 
pointed out by Donna Walsh (European 
Federation of Neurological Associations, 
EFNA) who has been working on identify-
ing and prioritizing the most patient-rele-
vant topics. Collaboration with basic scien-
tists and clinicians as e.g. members of a 
project advisory or steering group could 
help to design better methods of obtain-
ing informed consent from patients and/
or carers, ensure that information sheets, 
questionnaires and interview schedules 
are patient-friendly, speed recruitment by 
providing researchers with better access to 
the patient community, and, not least help 
to disseminate results through patient-
led advocacy, relating research findings to 

patients’ own experience and presenting 
them in a user-friendly manner. 

Ethical issues were brought up by Hervé 
Chneiweiss (INSERM Ethical board) who has 
been studying the ethical aspects of the 
relationship between patients and scientific 
and clinical professionals. The brain plays a 
fundamental role in our psycho-social make 
up and so it is natural that although ethical 
questions are not unique to neuro-tech-
nologies, they take on greater significance 
when we come to debate them.  Because 
of the role of the brain in our lives, ques-
tions over whether or not to intervene 
when function is damaged and how much 
caution to exercise if and when proceeding 
become of the utmost importance, making 
public involvement all the more fundamen-
tal. Therefore, ensuring public confidence 
in novel neuro-technologies is crucial and 
that requires collaborative public engage-
ment activities involving both researchers 
and clinicians, coupled with strong govern-
ance procedures and effective regulation. 
Scientific and technological developments 
are crucial for brain research and treatment 
of brain disorders, so it is not surprising 
that exactly these gains in knowledge play 
a central role in ethical issues, most nota-
bly over the issue of informed consent in 
the actual research context and associated 
consequences from that research. Ways 
that researchers and patient or umbrella 
organisations can engage with the public 
would be through science festivals where 
debates and discussions about research are 
open to the public; research centers could 
hold open days  where members of the 
public are invited to find out about research; 
and research can be published in newspa-
pers, on social media and be broadcast on 
television and radio; all of these methods 
encourage the sharing of knowledge and a 
deeper dialogue with the broader public. 

Raluca Nica (Global Alliance of Mental Illness 
Advocacy Networks, GAMIAN Europe) is 
doing just that in the area of psychiatric 
disorders.  Besides advocacy on behalf of 
psychiatric patients, this patient-driven 
pan-European organisation provides infor-
mation, education and training for patients 
with psychiatric illnesses and the gener-
al public; they work on anti-stigma and 
anti-discrimination campaigns, and cooper-
ate and make partnerships with profession-
al associations, pharmaceutical companies 

By Hella Lichtenberg and Marlies Dorlöchter

The latest challenge to face European 
research funding organisations and 
the European Commission itself is the 

issue of public involvement.  A number of 
scientific and societal challenges can be more 
efficiently addressed by public engagement 
and participation. The topic is hot because 
not only the complexities of brain diseases 
require new paradigms of interactions to 
tackle the most pressing research questions. 
Families, carers, clinicians and researchers – 
neurologists and psychiatrists – already face 
the challenges of the demographic change 
(e.g. aging population, chronic diseases) in 
the area of brain diseases: ‘fewer to care for 
more’ as Mary Baker (European Brain Coun-
cil, EBC) pointed out. 

The question is however, when, where and 
how to best involve the public. For research 
funders the term ‘public’ should be defined, 
as to include patients, potential patients, 
care givers and people who use health 
and social care services as well as people 
from umbrella organisations that represent 
service-users. Such precise definitions are 
necessary for funding measures because 
there is an important distinction to be made 
between the perspectives of the public, the 
perspectives of people with a professional 
role in health and social care services, and 
not least, research. Basic research approach-
es are different from those of translational 
or health care research. ‘Public’ involvement 
thus can address several different levels and 
roles. The most common and direct way is 
when people participate in a research study. 
‘People’ in this case refers to patients or 
healthy volunteers, who are being recruit-
ed to take part in a clinical trial or other 
research study. There is no doubt that patient 

How do you reinforce interaction between scientists, clinicians 
and society in the field of brain research? That was the question 
on everyone’s lips when they met at the recent January ERA-NET 
NEURON meeting in Berlin, Germany. Leading neurologists, 
psychiatrists and neuroscientists discussed how to improve 
research collaboration between clinicians and basic scientists 
and how to involve patients in research activities. 

In NEURON 27 ministries and funding organisations across 
Europe, Israel, Turkey and Canada have joined forces to support 
basic, clinical and translational research in the diverse fields of 
disease-related neuroscience. 
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and decision making bodies. Among the key 
conceptual and social issues that psychiatry 
is facing today experts and practitioners 
recognize the need to incorporate multiple 
dimensions (relating to severity, distress, 
impairment) into their assessment proce-
dures to better accommodate advances in 
relevant basic brain and behavioral scienc-
es and to enhance clinical relevance. The 
field of psychiatry is scientifically commit-
ted to both optimizing treatment outcomes 
and personalizing treatment for those living 
with psychiatric disorders. This commitment 
led to the creation of models of care (e.g. 
depression care management) that allow 
evidence-based practice to reach both 
specialized mental health and general medi-
cine settings.

Views from researchers, their needs and 
responsibilities were highlighted by Monica 
Di Luca (Federation of European Neurosci-
ence Societies, FENS). She spoke about the 

development of novel tools and approach-
es in order to better integrate and advance 
knowledge. A better understanding of the 
underlying pathogenic mechanisms of brain 
diseases offers opportunities to generate 
novel therapeutic approaches for the benefit 
of society. 

Günther Deuschl and Wolfgang Gaebel have 
been looking in how to reinforce the links 
between the professional communities in 
approaches ‘from bench to bedside’. Deuschl 
(European Academy of Neurology) explained 
the necessity to increase the availability of 
diagnostic and treatment standards through 
introducing more guidelines and making 
sure that there was more education on 
the subject. Reinforcement for the diagno-
sis and treatment of neurologic diseases 
could be achieved by the use of evidence 
based methodology, and collaborations 
with subspecialty societies, neighboring 
societies and patient organisations. Wolf-

gang Gaebel (European Psychiatric Associa-
tion, EPA) shared the view that neurologic 
and psychiatric research are moving closer 
together in the tools they use, the questions 
they ask, and the theoretical frameworks 
they employ. Consequently, potential areas 
of fostering the interactions between scien-
tists, clinicians and society comprise a) the 
participation of lay organisations in scientific 
congresses, b) the presence of brain/mental 
health research related publications in mass 
media and social networks, c) joint state-
ments regarding ‚hot‘ topics like e.g. refugee 
mental health, d) joint positions against stig-
matization and discrimination of people with 
brain/mental disorders, e) the participation 
of representatives of lay organisations and 
policy makers in guideline development 
committees like e.g. the European Guidance 
project of the EPA, and f), not least, the joint 
development of policy recommendations.

In conclusion, the multitude of these different 
activities – involvement, engagement and 
participation – is often linked and although 
they are distinct can complement each other. 
While participation of patient organisations 
in the assessment procedures of funding 
agencies will be – due to often tight time 
constraints of national funding regulations 
– limited to exceptional measures, other 
public involvement is appreciated and often 
sought. Collaboration with research funders 
to prioritize research could include partici-
pation in workshops and thematic strategic 
symposia. Feasible activities on the research-
er’s side include engagement of lay people 
in research projects where applicable by 
e.g. offering advice as members of a project 
steering group, commenting on and devel-
oping research materials and undertaking 
interviews with research participants. It was 
concluded that all sides – funders, research-
ers, clinicians, practitioners, carers and the 
actual and potential patients – would benefit 
from enhanced public involvement; so the 
next major step is to identify individually for 
each area and each measure at which stage, 
and in which role, public involvement would 
help benefit the research being carried out.  

As Etienne Hirsch (INSERM), the organizer of 
the symposium summarized: ‘The sympo-
sium stressed the needs and challenges 
because it must be individually decided – in 
line with the specific disease area researched 
and corresponding patient groups - what is 
the most appropriate type of participation? 
Patient organisations can be key partners 
in clinical trials. There is however a need 
to educate patients and scientists on why 
patient involvement in research is neces-
sary and how it can be done. Such efforts 
should be directed towards the current lack 
of experience, education and awareness on 
both, patient organisation and scientists/
clinicians sides’.

ERA NET NEURON members at the January 2016 meeting in Berlin 
hosted by the Federal Ministry of Education and Research (BMBF).
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ERA-CVD is a newly established Euro-
pean Research Area Network 
comprising 23 partners from 

18 countries/regions that has been granted for funding through the 
current EU Framework Programme for Research and Innovation ‘Hori-
zon 2020’. It will run from October 2015 to September 2020. Funding 
transnational collaborative and multidisciplinary Research and Tech-
nology Development (RTD) projects on cardiovascular research is one 
of the main aims of ERA-CVD. ERA-CVD (www.era-cvd.de) started in 
October 2015 with the preparation of the first joint transnational call 
(JTC) which was published in January 2016. All 23 partners of ERA-CVD 
participate in this JTC that focuses on ‚Heart Failure‘ and together with 

the EU contribution around 16 Mio. Otherwise ¤ is available for trans-
national research consortia. The coordinator of this network, Dr. Wolf-
gang Ballensiefen explains the enthusiasm and drive of ERA-CVD. 

Dr. Ballensiefen what were your expectations when you 
first thought about building an ERA-NET on cardiovascular 
diseases?

Cardiovascular diseases are a heavy burden for patients, their families 
and society as a whole. Research into this area is therefore a priority in 
the funding portfolio of the German Ministry of Education and Research, 
BMBF. And – research is global. Based on the existing and long-stand-

ERA-CVD stands for ERA-NET on cardiovascular diseases, a new kid on the block of European 
Research Area (ERA) Networks under the European H2020 umbrella. ERA-NETs were launched 
already in FP6 with the goal to launch joint transnational calls for research proposals in various 
areas. By contributing to improve the coherence and coordination across Europe of such research 
funding programmes in the Health sector now seven ERA-NETs are existing. 

According to the World Health Organisation 
(WHO) among the non-communicable diseases 
cardiovascular diseases (CVD) are the major 
cause of death in Europe, claiming more than 4 
million people per year in the 53 member states of 
the WHO European Region and around 2 million 
in the EU (European Cardiovascular Disease 
Statistics 2012). CVD are a group of diseases that 
affect structure and function of heart and blood 
vessels, including stroke. Recent data indicate 
that up to 80% of all healthcare expenditure in 
Europe is allocated to chronic diseases, with 
cardiovascular diseases alone being estimated 
to cost the EU economy more than 196 billion € 
every year. The burden of CVD for the EU society 
and economy, as well as the ambitions for an 
“Innovation Union” guaranteeing improved lives and a better society for EU citizens, call for the 
development and implementation of innovative treatment and technology.  Cardiovascular disease 
is caused by disorders of the heart and blood vessels, and includes coronary heart disease (heart 
attacks), cerebrovascular disease (stroke), raised blood pressure (hypertension), peripheral artery 
disease, rheumatic heart disease, congenital heart disease and heart failure. Most cardiovascular 
diseases can be prevented by addressing behavioural risk factors.

Figure 1. The team at DLR-PT; coordination office of ERA-CVD. 
Cosima Pfenninger, Wolfgang Ballensiefen, Isabella Napoli, Hella Lichtenberg. 
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ing experiences within other ERA Nets and in the area we strived for 
the solidification of cooperations with other countries. Furthermore in 
the last years only very few funding calls of the EC did focus on CVD 
research. The expectation was then to coordinate the implementation 
of common funding programmes in the area of cardiovascular diseases 
in a European network of funding organisations. On top of the exist-
ing national programmes we anticipated that greater scientific efforts 
could be stimulated by interdisciplinary and international cooperation 
on the level of research groups. Particularly flexible research funding 
instruments for small consortia were identified as most effective. 

What is necessary to bring 23 organisations together?

The increasing societal and economic burden of cardiovascular 
diseases is a global and not merely a European challenge. It is not 
only necessary to increase our understanding of the causes of CVD, 
but also, development of new innovative medicinal products and 
improvement in medical technology will require scientific excel-
lence and the creation of new knowledge as drivers of future growth 
and prosperity. All our 23 ERA-CVD partners share the view of the 
importance and chances of internationally coordinated funding in this 
area and acknowledge the added value of bundled capacities. This 
common interest in a societal most relevant question is a strong moti-
vation to jointly promote research funding. In addition, the nationally 
rather well developed scientific communities called out for such flex-
ible research funding possibilities that include pragmatic and trans-
parent procedures. All the partners represent leading organisations 
that fund, manage and implement strategically planned focused 
research programmes in the field of health. All implement and fund 
international collaborative research programmes (e.g. bi-lateral, 
multi-lateral) and participate in numerous European and internation-
al initiatives that match their national strategic issues on research. 
The combination of their expertise in one consortium is a major 
strength of ERA-CVD. And, on the personal dimension, matters that 
count substantially are trust and mutual understanding, reliability 
and, not least, a curious and enthusiastic common spirit. 

In retrospective, what can be seen as challenges in the 
establishment of a network of funding bodies?

The coordination of programmes requires joint concepts, standards, 
and agreement about cross cutting issues of programmatic and 
strategic importance. The highly diverse funding procedures in the 
participating funding organisations are being harmonized for the JTCs 
within ERA-CVD. In the preparatory phase of ERA-CVD information 
was collected on the contents of existing and, where possible, future 
national funding programmes and research priorities. Thematic or 
strategic framework conditions for programme development were 
explored. It is very important to understand and respect each other’s 
national priorities and needs and try to find a common ground for 
joint research support. In retrospective, these initial steps were 
rather quickly done and we were able to start our most important 
network activities right away with the launch of the first joint trans-
national call in January 2016. 

What are the main highlight(s) in ERA-CVD?

The most prominent highlight is of course the implementation of 
the first JTC 2016 for research proposals on ‘Heart Failure’, already 
three month after the start of the ERA-NET, with an assigned budget 
of about 16 million €. High quality research is based on novel ideas 
from outstanding scientists, innovative research programs and the 
efficient allocation of resources. To address the challenge posed by 
the complexity of cardiovascular diseases, in terms of prevention, 
treatment and care, it is essential that the leading scientific expertise 
across all relevant research fields is empowered to work together 
under a coherent programme of activities. The current JTC 2016 with 
EU co-funding will be followed by several non-co-funded JTCs in the 
upcoming four years.

ERA-CVD comprises 23 Ministries and funding organisations from 18 
countries across Europe, Israel, Taiwan, Turkey and Norway. The goal 
of ERA-CVD is to create a European Research Area in which cardio-
vascular research is conducted and funded across countries, allow-
ing research groups to jointly work on specific challenges, exchange 
ideas, and benefit from cross border expertise. 

Furthermore, ERA-CVD cooperates with the European Society of 
Cardiology (ESC) and the European Heart Network (EHN). The 
ERA-CVD consortium will take steps to become visible in the cardio-
vascular research community as a new collaboration, e.g. via its own 
dissemination strategy as well as via collaborating with important 
stakeholders such as the ESC and EHN. Altogether, ERA-CVD aims 
at implementing a transnational and efficient funding programme 
in line with the European strategy for international cooperation in 
research and innovation resulting in funding of excellent scientific 
projects with increased benefit to patients. Moreover, the exchange 
and collaboration with European Research Infrastructures, e.g. the 
ESFRI-initiatives is intended in order to set up an efficient European 
framework for innovative transnational research on CVD and inter-
national collaborations.

Another planned highlight will be the support for young scientists 
in the fields of CVD research. ERA-CVD plans to launch an “Excellent 
Paper” Award to recognize the most remarkable and outstanding 
scientific publications by young researchers. 

Dr. Wolfgang Ballensiefen is the coordinator of the ERA-NET ERA-CVD 
(http://www.era-cvd.eu/254.php) at the Health Research Project Manage-
ment Agency Part of the German Aerospace Center (DLR PT) on behalf of 
the Federal Ministry of Education and Research (BMBF), Germany.

Interview and text by Hella Lichtenberg 

www.era-cvd.eu
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Home monitoring of patients with COPD focuses on improving patient 
safety, empowering the patients, lowering the number of readmissions 

to hospitals and preventing exacerbations. ©Colourbox.dk.

Next generation of telemedicine – at scale at last!
Often telemedicine and remote management of chronic diseases are only applied in small scale 
and are not an integral part of daily practise. Hence the Danish government, municipalities and 
regions in 2012 acceded to a national action plan with the goal of implementing telemedicine at a 
larger scale and in daily practise. 

The first steps

One of the results of the plan is the adoption of telemedical assess-
ment of ulcers accomplished in 2015 as the first nation-wide tele-
medical project in Denmark ever. By using telemedicine, municipal 
home care nurses together with specialists at the hospital have been 
able to treat patients with ulcers in their homes and with greater 
patient satisfaction. Another result was the first national elements in 
a coherent IT-architecture for telemedicine. 

Ambitious new national agenda 

Following the action plan from 2012 a nation-wide plan for imple-
menting telemedicine in new areas before 2020 has now been 
agreed upon. Some of the most important elements in the plan are: 
1) Offering telemedicine for patients with chronical obstructive lung 
disease (COPD), 2) Tele-patient-reported outcome (telePRO) implicat-
ing that patients report on their symptoms and provide a status on 
their health in questionnaires completed by the patients at home. 
The information is used to decide whether a patient needs an outpa-
tient visit or the visit may be postponed and 3) supplementing the 
IT-infrastructure for telemedicine with more reusable national  IT-ser-
vices and governance of an open source ecosystem by The Founda-
tion for Software-based Health Services (4S; http://4s-online.dk). 

Telemedicine
In Denmark telemedicine and telehealth are considered to 
be interchangeable terms. Telemedicine is defined as health-
care services delivered at a distance by using information 
and communication technology thus making the patient and 
health care professional independent of a physical meeting. 

Cross-sectorial effort for patients with COPD  

The ambitious vision of providing a nation-wide offer of home moni-
toring for patients with COPD is intended to bring higher quality 
and flexibility in treatment, better patient safety, improved patient 
empowerment as well as a higher health-related quality of life. 

Patients suffering from COPD often draw on health care services 
across the different sectors. Also, they are known to have difficulties 
in recognising the onset of an exacerbation and subsequent delay in 
initiating treatment in time. The result is undesirable fall backs and 
admission at the hospital, thus patients with COPD account for a high 
burden in healthcare services overall. 

In addition the offer is intended to reduce the number of readmis-
sions and unnecessary outpatient visits at hospitals. This large scale 
implementation will be based on experiences from several projects 
carried out across the country.

To be able to achieve the vision hospitals, municipalities and general 
practitioners (GP) are obliged to find new ways of co-operating with 
the patient across sectors and customize their working procedures to 
the use of telemedicine.

Public health care in Denmark
In Denmark there is a universal coverage (same system for 
everyone) and free and equal access to public healthcare. 
Central Denmark Region is one of the five Danish Regions 
responsible for the greater part of public health service in 
Denmark. The regions’ primary tasks are the operation of 
hospitals, general practitioners and practising specialists. The 
98 municipalities in Denmark are responsible for homecare, 
nursing homes, rehabilitation and prevention. To ensure a 
coherent public health care system co-ordination and agree-
ments between regions and municipalities are mandatory 
according to The Danish Health Care Act of 2007. 

Implementing telePRO

Based on experiences from Central Denmark Region (CDR) the 
Danish Government and Danish Regions have agreed upon imple-
menting telePRO to patients suffering from epilepsy, prostate cancer, 
and patients with cancer receiving chemotherapy. 

Lifelong follow-up for patients with chronic diseases is traditionally 
managed by regular pre-scheduled visits. These visits may occur 
when the patient is well, and neither the patient nor the clinician 
finds the visit necessary. When using telePRO outpatients report 
their symptoms and health status via questionnaires answered 
while the patient is at home before or instead of visiting the outpa-
tient clinic. Based on the patients reporting the telePRO assess-
ment can be used to avoid unnecessary outpatient visits placing an 
increasing burden on both patients and on an overstretched public 
health care service. 



June 2016 | OPENSCIENCE EU | 57  

NEXT GENERATION OF TELEMEDICINE – AT SCALE AT LAST!

To understand the impor-
tance of the concept of 
using modules, compare 
the process of building 
a model of a plane in 
wood or steel with the 
process of constructing 
it using LEGO®: once the 
LEGO bricks are devel-
oped, it is much easier 
and faster to build the 

model in LEGO, and more importantly, it is much faster to make 
changes, corrections, adaptations, and updates to the design.

Advantages of using modules

• It is easier to handle changes in small modules than in the entire 
system and modules may be re-used. 

• Over time software “rusts” – i.e. becomes outdated or becomes 
incompatible with new systems. With a modularized system, 
continually exchanging the rusty parts with new parts keeps the 
system up-to-date. 

• Some functions may be more critical than others, for instance 
software assisting in clinical decision-making would be more 
critical than the software painting graphical elements on the 
screen. The critical software parts require a lot more testing as 
well as a meticulous development process. As these software 
parts are isolated in dedicated modules, the time-consuming 
processes will apply only to these modules rather than to all 
the software.

• Infrastructure and data-interchange modules are designed with 
data integrity and data confidentiality in mind. By doing this a 
vendor can build applications that more easily can be adopted 
into an environment where regulations in respect of handling 
personal data is very strict.

What does the future bring?

The next four years will provide important knowledge on how to 
succeed with nation-wide implementation of telemedicine support-
ing a more patient centred, coherent and efficient public healthcare.

According to our comprehensive experience in the field of telemed-
icine, we have found that it is of utmost importance to combine the 
use of technology with new working procedures. Furthermore, estab-
lishing a national IT-infrastructure will provide a generic foundation 
for seamless exchange of information across systems and sectors. 

Considering these aspects will make it much more likely to harvest 
the vast advantages by using telemedicine.

An IT-infrastructure for telemedicine organised 
in modules that are easily built together.

Tele-PRO
The Tele-PRO system used in CDR consists of three generic 
elements: PRO data collection, PRO-based automated deci-
sion algorithm and PRO-based graphical overview for clini-
cal decision support. The system is used by more than 16,000 
patients in CDR alone and for 13 different patient groups.

Reducing outpatients visits by 48%

In CDR experiences over the last 3 years have shown that close to 
every second outpatient visit for patients with epilepsy is unnec-
essary and can be substituted by telePRO. Consequently, the daily 
working procedures have changed during the roll-out of the system. 
Based on a graphical overview of the patients answers nurses assess 
whether to contact the patient for further information, schedule a 
consultation for an outpatient visit or given that everything is all 
right, to schedule an appointment for a new questionnaire.  

The patients experience more flexibility, increased knowledge of 
their own disease and symptoms as well as a more patient-centered 
care. Also the staff is satisfied using telePRO as it allows them to be 
well prepared prior to outpatient visits and focus on complex patient 
needs as opposed to using time on routine visits. 

Tele-PRO

The modules follow international standards and will be thorough-
ly tested and documented. This will make it easier for companies 
developing medical equipment to integrate the different services in 
their products.

Tele-Patient Reported Outcome in Central Denmark Region reduces the 
number of face-to-face consultations for outpatients with epilepsy by 48%.

IT-infrastructure for telemedicine 

The past couple of years have shown that the barriers for a wide-
spread adoption of telemedicine is not merely a question of finan-
cial and professional challenges but perhaps most of all a lack of a 
fundamental IT-infrastructure and too many monolith, stand-alone 
solutions. A prerequisite to move telemedical applications from pilot 
stage to routine delivery at scale is to provide an IT-infrastructure, 
allowing a safe and legal transfer of health data across sectors and a 
shift from monolith to module based solutions.

Modular structure based on open source

The national eHealth Authority and Danish Regions have committed 
to enhance and apply a modular IT-infrastructure for telemedicine. 
The new infrastructure will consist of services or modules, which 
are easily built together. Each module solves a small task and all 
modules fit together and compose a larger picture. 

Britta Ravn
HEAD OF DEPARTMENT

Centre for Telemedicine 
and Telehealth 
Central Denmark Region
telemedicin.rm.dk
centerfortelemedicin@rm.dk

Susanne Daugaard
CONSULTANT

Centre for Telemedicine 
and Telehealth 
Central Denmark Region
telemedicin.rm.dk
centerfortelemedicin@rm.dk
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A junk food diet during pregnancy has been associated with children’s 
increased consumption of energy dense, nutrient poor foods. There 
is recent evidence that epigenetic information affecting metabolism 
is being passed on from parents to offspring, which could mean that 
the parental diet has a direct influence on a child’s probability of 
becoming overweight. In well-established research, parental obesi-
ty more than doubles the risk of children becoming obese. Exclu-
sive breastfeeding during the first six months, an apparently cheap 
and straightforward practice is widely recognised as a key protec-
tive measure, but the European region has the lowest adherence to 
breastfeeding in the world. 

The problem is that both children and their caregivers are exposed to 
food and drink environments which, according to The Lancet, “exploit 
people’s biological, psychological, social, and economic vulnerabil-
ities, making it easier for them to eat unhealthy foods”. Few things 
illustrate the exploitative nature of the food system better than chil-
dren having been turned into a target audience for marketers. In light 
of the obesity epidemic, the intensive marketing of unhealthy foods 
high in fat, sugar and/or salt (HFSS) to children is a deeply immoral 
practice. It continues nevertheless, including through various ‘inno-
vative’ approaches using social media and online gaming, despite 
contrary pledges from food producers and advertisers. Eradicating 
marketing of HFSS foods and drinks aimed at children and effectively 
limiting exposure of children and parents to such marketing is not 
the key, but a precondition to start addressing childhood obesity.

Given the impossibility of isolating children from their surroundings, 
the effectiveness of pigeonholing the child as a policy response 
category is therefore highly dubious at best. Children are exposed 
to obesogenic environments both directly and indirectly through 
parents, caregivers, peers, role-models and through the built envi-
ronment. Obesity is a systemic challenge to be addressed at its roots.

Europe’s food system, the unaccountable driver

While multiple determinants (confounding factors) exist to explain 
variations in the intensity and timing of the obesity epidemic in 
various countries, including cultural, socio-economic and genetic, 

Childhood obesity: 
The preventable epidemic

The uncomfortable truth is that our well-resourced societies 
have proved unable to protect our children from a preventa-
ble epidemic. Understanding why childhood obesity must be 

stopped is not very difficult or controversial. We are spoiled with 
declarations, commitments and road maps full of great intentions to 
this effect. But the question why no single country, 30 years since 
the start of obesity’s ascent, has been able to demonstrably contain 
or reverse this trend is unsettling. The answer may well go beyond 
the usual narratives into some deeper issues of problem framing, 
lack of accountability and macroeconomics.

Obesity by numbers 

According to the most recent WHO European Health Report, on aver-
age, over 50% of Europeans are overweight and over 20% are obese. 
Overweight rates increased in every single EU country between 2010 
and 2014. Projections show that overweight could rise to 67-91% 
in some European countries by 2030. Up to a third of 11-year-olds 
in Europe are already overweight or obese. Obesity in childhood is 
an important predictor of obesity and chronic diseases later in life; 
around 60% of children overweight before puberty are overweight 
as early adults. According to some opinions at the WHO, future gener-
ations may for the first time in modern history face a life expectancy 
lower than our own.

From an individual perspective, obesity is a serious affliction and a 
major risk factor for numerous chronic diseases, leading to individual 
hardship and suffering. Obesity is associated with type-2 diabetes, 
cardiovascular diseases, cancers, respiratory diseases, mental health 
problems (low self-esteem, depression), social stigma and so on. It 
is responsible for around 10-20% of deaths and 10% of the total 
disease burden in Europe. High fat diets are both a risk factor for 
obesity and cognitive impairment in children.

From a societal and economic perspective the situation is no less 
severe. Today an estimated 7% of national health budgets across the 
EU are spent on obesity-related diseases, which could be near 2.5 
times higher by 2025. When productivity loss and absenteeism are 
included in the bill, the costs to the economy rise further. With today’s 
already over-extended budgets, saddling ourselves with a largely 
preventable cost means double trouble for our health systems. These 
are not smart forward-looking investments, like those in renewable 
energies, sustainable agriculture or bike lanes, but the unpaid bill of 
a food system gone wrong.  

To tackle childhood obesity, focus on children?

While there are certainly good reasons to emphasise the importance 
of healthy eating and physical activity for children, trying to tackle 
obesity by focusing policy interventions on the child may not be fully 
consistent with evidence. 

The reality is that an individual’s propensity for obesity already starts 
before birth. Food and flavour preferences, with knock-on effects on 
eating patterns later in life, already begin to be formed in the womb. 
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CHILDHOOD OBESITY: THE PREVENTABLE EPIDEMIC

Whose choice?

The most frequent criticism levelled at public health action in the 
food chain is that it supposedly unleashes the ‘nanny state’, is pater-
nalistic and restricts the freedom of choice. The individual choice 
argument has unfortunately nothing to do with evidence about 
how we make decisions, and everything with shifting the burden 
of responsibility for any so-called ‘lifestyle’ outcomes (also a highly 
contentious term) to consumers.

The simplistic notion of the individual as rational decision-maker or 
‘utility-maximising homo-economicus’, still popular in many circles, 
has been discredited by behavioural economics, social psychology 
and neurological research of the last few decades. Authors of well-
known book “The Nudge” playfully deride the homo-economicus as 
supposedly able “to think like Albert Einstein, store as much memory 
as IBM’s Big Blue and exercise the willpower of Mahatma Gandhi” 
and this at any moment of the day. It goes without saying that the 
relationship between an individual and society is far more complex 
than the individual choice ideology would have us believe. Rath-
er than an independent given, individual agency is shaped and in 
constant interaction with the social environment, as neither individ-
ual choice nor societal conditions exist in a vacuum.

The ‘nanny state vs. individual choice’ paradigm is flawed on numer-
ous other accounts as well. Today’s food and drink environments are 
not neutral. They are not reflections of a pristine, natural state of 
some kind. Food and drink environments are minutely managed by 
the private sector which has for decades perfected its ways of influ-

encing purchasing behaviours. 
Also, the long history of policy 
interventions in agriculture 
and food mean that our habits 
today are shaped in large part 
by prices that do not reflect 
the long-term costs or bene-
fits of different foods to the 
individual and society.  Para-
doxically, price policies moti-
vated by public health consid-

erations are often hysterically presented as fundamental attacks on 
the freedom of choice. But the opposite is true. A rebalancing of 
incentives via policy would empower consumer liberty by allowing 
greater access to healthier options.  

According to an old African proverb, it takes a village to raise a child. 
Similarly, it takes a societal approach to enable future generations 
to flourish and enjoy healthy and active lives, free from undue influ-
ence by exploitative food and drink environments.  Will ours really 
be the generation that accepts consigning our children to shorter, 
unhealthier lives than our own?

For queries about this article, including references, please contact 
Nikolai Pushkarev, Policy coordinator at the European Public Health 
Alliance (nikolai@epha.org)

the nearly simultaneous rise of obesity throughout the world is no 
coincidence. Common trends infer common drivers. Changes in the 
food system, while not the only causes of overweight and obesity, 
lend themselves best to the description of core driver. Food environ-
ments underwent substantial and rapid transformations over the last 
decades, increasing the availability of cheap, highly palatable, ener-
gy-dense foods, enhancing access to such foods and driving demand 
via pervasive marketing. 

One of the defining features and core problems of our food system 
is the lack of accountability. From biodiversity to climate change 
to health, the food system is responsible for vast externalities and 
the bill is paid by other parts of the economy – including the health 
system – or left to future generations. Most food and drink manufac-
turers are now involved in public relations campaigns on obesity and 
are implementing some voluntary commitments in this area. But in 
reality no sector takes responsibility for more than a tiny fraction the 
problem, if at all. While sales figures and market shares are show-
cased to shareholders and investors, public health effects are down-
played to policy-makers and authorities. And the buck of responsibil-
ity is passed on from one industry to the other and onto consumers.

Regrettably, governments have in many instances swallowed the 
false promises of self-regulation. The continuing rise of obesity 
makes painfully obvious that these voluntary approaches simply do 
not work.  Self-regulation without clear targets, time-frames and 
penalties means kindly asking the industries behind the problem 
in the first place to design their own solution, while overlooking 
fundamental conflicts of interest and sacrificing the pace of progress. 
Self-regulation is akin to giving away to the donkey both the carrot 
and the stick; should we be surprised if it slows to a halt?

Although tackling obesity should by all means focus on prevention, 
attempts to frame obesity politically as a chronic disease risks creat-
ing another set of vested interests. Pharmaceutical and medical 
industries may distract policy and research attention towards ways 
to ‘cure’ obesity and overweight, diverting the focus away from 
the urgent need for more prevention. While en vogue notions like 
‘shared responsibility’ for tackling obesity sound very inclusive and 
consensual, responsibility becomes meaningless when no one is 
held to account. 

Obesity, poverty and malnutrition

Economic inequalities and obesity go hand-in-hand. Much of the 
premature mortality and healthy life years lost in low socio-eco-
nomic groups can be explained by obesity-related diseases. People 
from lower socio-economic groups are more than twice as likely 
to become obese and overweight rates are rising fastest in these 
groups. While ‘the rich’ remain much nearer a healthy weight, ‘the 
poor’ are steadily getting more obese. Obesity in children is strongly 
correlated with the economic status of the parents. And strikingly, 
the higher the level of income inequality in a European country the 
more overweight children are.

Given the self-reinforcing nature of health and socio-econom-
ic inequalities and the growing wealth and income disparities in 
Europe, should public health advocacy climb up the macroeconomic 
ladder? Should Europeans be asking for a basic income, like the Cana-
dian Public Health Association did? And, quite pertinently, could the 
lack of action on obesity be a form of social discrimination? Blam-
ing citizens’ lack of education or responsibility cruelly misses the 
point that many families struggle to have access to healthy diets 
and that processed HFSS foods are aggressively (low) priced as well 
as intensively marketed. Obesity is a form of malnutrition, following 
the definition of a body not getting the right amount of nutrients 
needed to maintain healthy tissues and organ function.  If we spoke 
of malnourished, rather than overweight or obese children, policy 
responses would maybe be more ambitious.

Nikolai Pushkarev

Policy coordinator at the 
European Public Health Alliance
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Healthy Sexual Aging: Sexual function and sexual 
well-being in older European adults

Relevance 

Sexual health is relevant throughout the 
lifespan and increasingly considered a human 
right. Research has demonstrated important 
links between sexuality and both preven-
tion of health problems and recovery from 
illness in younger and older adults. Yet, less 
is known about the associations between 
sexuality and health in older adults, leaving 
contemporary societies less prepared for the 
challenges associated with the demands of 
new and larger generations of older adults 
when it comes to their sexual health and 
sexual well-being. 

When addressing the concerns and needs 
of the new generations of older adults, we 
need to take into consideration that many of 
them are ‘children of the sexual revolution’. 
This generation grew up with greater sexual 

autonomy and, in general, tends to place a 
higher value on sexual well-being and health 
than preceding generations. They fought for 
gender equality, the right to love whomev-
er they chose, free sexual expression, and 
reproductive rights. Older men and women, 
just because they may be turning 70 or 80, 
are not likely to want to give up these rights, 
including the right to sexual self-expression. 
Contemporary Western societies face the 
challenge of accepting that new generations 
of older adults regard having a sex life as 
both “normal” and “natural.” At the same 
time, the likelihood of experiencing sexu-
al problems increases with increasing age, 
resulting in reduced sexual well-being and an 
increased need for tips on how to enhance 
their sex-life. How can Western societies meet 
future generations’ expectations by providing 
cultural, educational, and professional sexual 
health-related assistance for older adults? 

Although the topic of sexual health is increas-
ingly gaining legitimacy and importance, our 
knowledge regarding sexuality in older age 
is lacking, especially when it comes to the 
question of how biopsychosocial age-related 
changes may affect the body and sexuality in 
older age. The expressions of sexuality vary 
between and within different societies and 
cultures. In a new research project, the sexu-
al well-being and sexual function of older 
adult men and women in Northern, South-
ern, and Central Europe will be compared. It 
is hypothesized that sexual behavior, sexual 
function, and sense of sexual well-being in 
older adults will be culture-, gender-, and 
social class-specific. 

The new project applies a mixed-methods 
approach. A quantitative sub-study will 
be carried out as national, representative 
cross-sectional questionnaire surveys in 
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Norway, Denmark, Portugal and Belgium. A 
qualitative sub-study will involve in-depth 
interviews of 25-35 men and women of 
different sexual orientations in different 
countries. This sub-project was first initiat-
ed in Norway in 2015, and new data collec-
tion will start in the UK and Croatia 2016-
2017. Four PhD students will be affiliated to 
the project. 

The quantitative segment aims to answer the 
following core questions:

• How content are older adult men and 
women with their sexuality and body? 
What are the predictors of a positive view 
of one’s sexual functioning and aging body? 

• How often do older adults experience 
sexual problems and what are the factors 
that transform short-term sexual prob-
lems into more persistent and troubling 
problems?

• Are there important gender differences 
in individual perspectives on the aging 
body and sexual functioning? Are there 
gender-specific predictors of healthy sexu-
al functioning among aging men and 
women? What is the role of gender norms, 
dominant cultural tradition, and social 
class in personal assessments of sexu-
al well-being and personal expectations 
related to sexual health? 

• How are sexual well-being, sexual func-
tioning and sexual health related to 
healthy aging and/or illness prevention 
and recovery? To which extent do older 
adults seek information or help in rela-
tion to sexual health? If they have had a 
help-seeking experience, how satisfied 
were they with the help they received and 
were the problems improved?

• The qualitative segment of the study will 
address the following four core questions:

• How do people experience their sexuality 
and body in older ages? Does the impor-
tance of sexuality and appearance change 
across the lifespan? Do aging people adjust 
to the bodily changes related to growing 
older, and if so, how do they do this? 

• What is the role of intimacy and emotion-
al support in coping with changes related 
to sexuality and difficulties with sexual 
functioning? 

• Are there cultural or media ideals and role 
models for how to handle body chang-
es and sexuality associated with aging? 
Where do the role models come from? 
How are these ideals negotiated in relation 
to age and the process of aging? How do 
people deal with the absence of positive 
role models with regards to sexuality and 
body image? 

• What are the barriers for seeking informa-
tion or help in relation to sexual health? 
Who can older adults contact, and who 
would they prefer to contact? If they have 
had a help-seeking experience, what were 
their perceptions of this, and what was the 
consequence thereof?

The findings from the different components 
will be contextualized to highlight cultur-
al and policy-related differences between 
European regions, and their societal chal-
lenges and implications for health will be 
considered. Based on this analysis, the 
results will be used to inform the design and 
development of scalable, culturally appro-
priate awareness-raising interventions for 
the public and a professional intervention 
program for health practitioners working 
with aging populations.

STATE OF THE ART

Sexual Satisfaction and Well-being

The position of sexuality in the lives of 
upcoming generations of older adults in 
Western societies and culture will likely be 
different from that of previous generations 
of aging men and women, as future gener-
ations of older adults can be expected to 
increasingly regard sexual activity and vitali-
ty as an essential part of general well-being, 
healthy aging, and an important part of life 
for some people even when ill. The possi-
bility of modifying the body’s natural aging 
process, surgically and pharmaceutically, to 
maintain or produce a youthful appearance is 
also likely to influence the way older adults 
perceive themselves, their body and its sexu-
al capabilities. Decreased sexual satisfaction 
may be related to various partner-related 
factors, for instance partner’s illness or sexual 
difficulties. But the individual’s own biology 
plays an important role as well. Satisfaction 
with one’s sexual life tends to decrease with 
increasing age. This relationship is most like-
ly in part tied to biological changes related 
to aging (impaired physical and mental func-
tion, illness, medical treatments including 
surgeries and medication use), changes that 
may affect an individual’s sexual desire and 
functioning, as well as the ability to enjoy 
sex. For instance, after menopause some 
women have more difficulties becoming 
aroused and experiencing sexual pleasure 
(including orgasm) than before menopause, 
and this may be connected to a reduction in 
hormone levels. 

Sexual well-being and sexual satisfaction are 
also strongly linked to an individual’s phys-
ical and mental health. Variables that play 
an important role include stress, contextu-
al factors, one’s sexual history, and mental 
health problems. Psychological factors such 
as expectation and attention to sexuality, 

and satisfaction with one’s appearance and 
body, can also influence sexual satisfaction 
in women and men. Lower subjective sexual 
well-being in older men and women is also 
connected to relational factors, which may 
affect the extent to which they feel motivat-
ed to engage in sexual activity. Being moti-
vated in turn may also be associated with 
older women’s, and men’s, self-perception of 
being sexually attractive, to others in their 
age cohort and as sexual beings in general. 

Sexual Activity

For many older adult individuals, the period 
between age 60 and 75 is a relatively posi-
tive and healthy time, during which they 
are free from serious disease or disability. 
Despite popular stereotypes and prejudice, 
sexuality remains an important part of life 
for most people aged 60 years and older. The 
frequency of sexual intercourse, however, 
may decrease and is generally lower among 
single than cohabiting individuals, particular-
ly in single women. This means that having a 
partner is of vital importance for the sex life 
of older adults. For those who have a partner, 
sex plays an important role for maintaining 
and strengthening the couple relationship, 
and experiencing emotional intimacy with 
the partner, in addition to the recreational 
aspects of sexuality. Older adults are more 
likely to report experiencing sexual desire 
than to report matching levels of sexual activ-
ity. Most cross-sectional studies have shown 
that the percentage of individuals reporting 
sexual desire and sexual intercourse decreas-
es with increasing age. We do not know to 
what degree this can be attributed to gener-
ational effects, age-related expectations, or 
physical and mental health-related effects 
associated with aging, or some combination 
of these factors. What we do know is that 
a strong association exists between physical 
and mental health and sexual activity.  As is 
the case among younger individuals, sexual 
activity often becomes more frequent when 
an older adult engages in a new relationship. 

Sexual Problems

The risk for sexual problems, especially 
those associated with physical health prob-
lems, increases with age, with the risk being 
up to six times higher among middle-aged 
persons with somatic disorders as compared 
to healthy individuals of the same age. The 
most frequently reported sexual problems 
among older adults are erectile difficulties 
in men, and desire and lubrication problems 
among women. In the Natsal-3 survey the 
percent of British men aged 65-74 years 
who reported erectile problems was 30%. 
Recent figures from Norway showed that 
34% of men aged 60-67 experienced mani-
fest erectile problems during the past year. 
Nearly every second woman in the same 
age group reported sexual desire and/or 
lubrication problems. 
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HEALTHY SEXUAL AGING: SEXUAL FUNCTION AND SEXUAL WELL-BEING IN OLDER EUROPEAN ADULTS

European Context

Even though sexuality and its expressions 
have undergone many changes in Europe 
over the course of the past few decades, 
particularly among women, large inter- and 
intra-cultural differences exist. For instance, 
recent research has pointed to a difference 
between northern and southern European 
countries in sexual behavior such as sexu-
al debut age and use of contraception in 
emerging adults, and it is likely that these 
differences are even larger in older segments 
of the population. Variable and changing 
gender roles and gender equality and the 
restrictions on sexuality, particularly as relat-
ed to the expression of women’s sexuality, 
most likely contribute to these differences. 
Nordic countries have long-held ideological 
traditions favoring equality between indi-
viduals and social groups. Both female and 
adolescent sexuality are more accepted in 
Nordic countries than many other Western 
countries. Accordingly, sexuality in Nordic 
cultures is often regarded as representative 
of a ‘liberated’ culture.  Despite this move 
toward equality, however, gender differ-
ences in sexual matters still exist, in both 
adolescents and grandparents. 

The situation in southern Europe seems to be 
somewhat different from that of the north. 
A decade ago, men in this region generally 
began their sexual life at an earlier age than 
women. In many Mediterranean countries, 
including Croatia and Portugal, men’s behav-
ior continues to be influenced by patriarchal 
traditions. In these cultural contexts, men 
and women’s sexual roles tend to adhere to 
gender constructions that position mascu-
linity in opposition to femininity. The sexual 
dimension of masculinity involves initiation, 
dominance, assertiveness, and independ-
ence. In contrast, femininity, in these cultures, 
is associated with sexual passivity, submis-
siveness, and dependency. As traditional 
societies are more restrictive of women’s 
sexual expression, women are socialized to 
protect their reputation by setting limits on 
men’s advances and by tying sexual activities 
to institutionalized love and/or partnership 
represented by marriage. The restraints on 
women’s sexuality in these cultural contexts 
may negatively impact women’s general and 
sexual well-being, a possibility that will be 
empirically tested in our project.  

Sexual cultures and gender roles can be 
expected to affect the sexuality of older 
adults as well. A sexual culture and its relat-
ed system of gender roles may influence the 
extent to which men and women feel free 
to express themselves sexually and able to 
negotiate or influence social policies toward 
treatments or resources that improve sexu-
al health and enhance sexual well-being in 
older adulthood (e.g., the availability and 
costs of sex therapy and of the medica-
tions, and hormone treatments, used to help 

improve sexual function). This is particular-
ly important when we try to contextualize 
patterns of sexual behavior in older adults, 
highlighting cultural and policy-related 
differences between European regions, and 
when we explore and discuss the associat-
ed societal challenges and implications for 
health and illness.    

Thus, it is important to better understand 
country-specific predictors of various outcome 
variables as these subsequently may be 
targeted in intervention studies and sexual 
health approaches in various countries. For 
example, if sexual attitudes are found to 
be more important determinants of sexual 
health in Denmark than in Croatia, then inter-
vention studies and sexual health strategies 
in Denmark should include an explicit focus 
on these attitudes, whereas other needs may 
need to be addressed in Croatia. Given other 
cultural differences between, for example, 
northern and southern European countries 
we consider the exploration of such cultural-
ly specific and sensitive differences a central 
goal of our project.

KEY PERSPECTIVES AND COMPLIANCE 
WITH STRATEGIC DOCUMENTS

The WHO has explicitly stated that increasing 
sexual health and well-being of the aging 
population is an important topic and goal. 
The population of older adults is growing, 
and quality of life during older age is a signif-
icant issue to address. Sexual satisfaction and 
well-being are part of general satisfaction 
and well-being and, consistent with this, the 
Declaration of Sexual Rights explicitly states 
that being a sexual being throughout the 
lifespan should be considered a fundamental 
human right. 

Relevance and Benefits to Society 

The results of our research project can be 
expected to produce new and much need-
ed knowledge about sexual well-being and 
health in older adults and its psychosocial and 
sociocultural aspects, and will improve our 
understanding of how sexuality is linked to 
healthy aging, illness, and recovery. Hopeful-
ly, the findings will assist health profession-
als in new interventions aiming to prevent 
sexual problems and STIs in older adults, 
singles and couples. The findings will provide 
politicians, health administrators/personnel, 
and institutions training medical and health 
care staff with evidence-based guidelines for 
addressing issues related to sexual health of 
older adults. The findings and insights from 
this research project will be used to design an 
educational program for healthcare profes-
sionals working with older adults, which will 
promote a more systematic inclusion of sexu-
al health issues in the promotion of healthy 
aging, illness prevention and treatment. This 

will enable better preparation of older adults 
for the social challenges related to aging and 
sexual health and well-being in aging Euro-
pean societies. 

The intervention part of the study will be 
developed on the basis of the findings from 
the quantitative and the qualitative stud-
ies, and in consultation with key stakehold-
ers. It will include creating a project web 
site and designing downloadable brochures 
in various languages, with the goal of rais-
ing awareness and providing sexuality and 
sexual health-related information in aging 
women and men. The intervention will also 
target health practitioner working with the 
aging population, to increase their knowl-
edge about and competence in meeting 
sexual health-related needs in older adults. 
The sexual health intervention will have 
particular emphasis on improving sexual 
functioning and reducing sexual problems in 
couples as well as in older adults who do not 
have a partner. 

Dissemination and Communication of 
Findings

When it comes to the EU, we consider the 
dissemination of our findings to the general 
public, in a highly accessible form and style, 
as a core goal of our project. With this, we aim 
to address dominant stereotypes about sexu-
ality in older age, to normalize the impor-
tance of sexual activity among older adults, 
and to provide the often missing evidence-
based information about sexual health and 
the related problems in older adults. 
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The EU Commissioner for 
Environment, Maritime Affairs and 
Fisheries, Karmenu Vella is focused 
on ocean energy which the European 
Commission see as hugely promising, 
with the ability to replicate the 
successes of offshore wind. 

European Commission is engaged in global Ocean Governance 

Two years ago, the Commission announced that it wanted to take 
a closer look at the ocean energy sector, and made clear that 
they believed the sector has a long-term future. Last year, an 
international public consultation was carried out, providing the 
Commission with information from which they can decide on their 
actions to improve the way oceans are maintained. 

The European Commission have outlined one key priority, and that 
is to stimulate investment, create jobs and set Europe on a path to 
greater prosperity. Commissioner Vella believes that oceans can play a 
vital role in this by investing in a sustainable economy through them. 

In his speech in February of this year, Karmenu Vella talked about 
the offshore wind sector and how this is a good example of 
investing in a new type of energy. He discussed how the industry 
grew from virtually nothing to its current size in a mere 15 years, 
strengthening his point by talking about the decrease in the costs 
of electricity from offshore wind which have come down rapidly, 
quoting around 25% between 2010-15. 

Offshore wind farms created more than 70,000 new jobs during 
both the building and maintenance of them. In the first half of 
2015, European projects worth €7.1 billon got the green light. 

The European Commission recognise that there are challenges 
they need to tackle in the form of population growth, global 
competition, maritime security threats just to name a few. 

There is a belief that the current framework for international ocean 
governance may not be as effective as it needs to be which means 
it may be failing to ensure any sustainability of the management of 
oceans and their resources. 

The long-term strategy known as ‘Blue Growth’

Blue Growth is a strategy looking to support sustainable growth 
in the marine and maritime sectors. Oceans are drivers for the 
European economy, and the Commission believe they have 
potential for innovation and growth. 

It’s estimated that the marine and maritime sectors represent 
around 5.4 million jobs, generating a gross added value of nearly 
€500 billion a year, and  Karmenu Vella believes that further 
growth is possible. 

The Blue Growth strategy consists of three areas, which are:

1. Develop sectors that have a high potential for sustainable 
jobs and growth such as Aquaculture, Coastal Tourism, 
Marine Biotechnology, Ocean Energy and Seabed Mining 

2. Essential components to provide knowledge, legal certainty 
and security in what is known as the ‘blue’ economy. 
This will include marine knowledge to improve access to 
information, maritime spatial planning to ensure an efficient 
and sustainable management of activities and integrated 
maritime surveillance to give authorities a clearer 
understanding of what is happening at sea. 

3. Strategies to ensure tailor made measures are used to foster 
cooperation between countries. Karmenu Vella 

EU Commissioner for Environment, Maritime Affairs and Fisheries.

EU Commissioner Karmenu Vella 
Bringing Climate Change and 
Maritime Sectors Centre Stage

SPOTLIGHT
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A boost for fisheries, aquaculture and maritime projects 
in the UK 

Fisheries and maritime projects in the UK are currently receiving 
support in the way of funds from the EUs Maritime and Fisheries 
Fund (EMFF). Around €243 million is available until 2020. 

A chunk of the overall fund will go towards helping the UKs 
transition of fleet to sustainable and discard-free fisheries. Funds 
are also being used to support innovation, onshore and offshore 
infrastructure and to ensure natural resources are used efficiently. 

There are six key priorities for the EMFF. The first priority is to 
ensure the right balance is struck between fishing capacity and 
natural resources, fishing more selectively and preventing wasting 
fish that has been caught unintentionally. 

The second priority is to make the industry more competitive with a 
focus on quality, health & safety alongside eco-friendly production 
as well as providing consumers with trustworthy products that are 
highly nutritious. 

The third priority is to make improvements in data collection, 
scientific knowledge, control and enforcement of legislation 
regarding fisheries. 

The EMFF’s fourth priority is to ensure there is improved market 
organisation, intelligence and information for consumers in the 
seafood market. 

Fifth on the EMFF’s list of priorities is to help coastal and inland 
fisheries and aquaculture communities to gain value from the fish 
that is caught, as well as ensuring their economies are diverse 
enough to succeed in other maritime fields. 

The final priority for the EMFF is to work on improving marine 
knowledge, planning for activities at sea, the cooperation on 
maritime surveillance as well as the management of sea basins 
with their specific needs. 

Commissioner Vella welcomes Intergovernmental Panel 
on Climate Change (IPCC) report on oceans

The IPCC has agreed to produce a special report on climate change 
and oceans, and the frozen bodies of water. At present, climate 
change has already started to affect oceans. Sea-levels are rising 
as a result of melting ice with higher temperatures having an 
impact on ecosystems including the distribution of fish stocks, with 
increasing acid threatening species like shellfish and corals. This 
includes those being bred for human consumption. 

Commissioner Vella believes this is an important step in tackling 
climate change. He said “This is a very positive development 
towards the mitigation of the negative effects of climate 
change on our oceans. It is in line with the efforts the European 
Commission is undertaking to improve ocean governance.” 

The coral bleaching of the Great Barrier Reef is perhaps one of the 
most recent warning signs with oceans producing 50% of oxygen, 
absorbing more than 90% of heat between 1971 and 2010 and 
around 30% of carbon emissions for the entire world, oceans are a 
vital asset in the climate system, according to the Commission. 

The strategy and timeline for the IPCC has been agreed, with special 
reports being prepared in the next few years. A special report will 
be issued in 2018 on the impacts of global warming of 1.5 °C above 
pre-industrial levels along with related global greenhouse gas emissions. 

The IPCC will also produce two more special reports; one on climate 
change and oceans, and frozen bodies of water and another on climate 
change, certification, land degradation, sustainable land management, 
food security, and greenhouse gas fluxes in ecosystems. 

Global Climate Change and Ocean Governance at the 
heart of Karmenu Vella’s priorities 

As can be evidenced, the Commissioner for Environment, Maritime 
Affairs and Fisheries is making huge strides to tackling two of the 
most important issues facing the ocean. Climate change is being 
brought to the surface with the cooperation of the IPCC and ocean 
governance and the ‘Blue Growth’ long term strategy puts the 
factors affecting the maritime sectors centre stage, ready for the 
Commission to work on addressing and eradicating them. 

The Commission will want to work on these issues sooner rather 
than later, with Karmenu Vella working towards a stronger, more 
economic and safer maritime industry.

Sources of Information 

• http://ec.europa.eu/information_society/newsroom/cf/mare/
itemlongdetail.cfm?item_id=30659&subweb=342&lang=en

• http://ec.europa.eu/fisheries/cfp/emff/doc/op-overview-fact-
sheet_en.pdf

• ht tps ://ec .europa .eu/commiss ion/2014-2019/vel la/
announcements/international-conference-ocean-ener-
gy-icoe-and-ocean-energy-forum-scotland_en

EU COMMISSIONER KARMENU VELLA BRINGING CLIMATE CHANGE AND MARITIME SECTORS CENTRE STAGE
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The plight of Mediterranean common dolphins

As a child I played with plenti-
ful seahorses, crabs and star-
fish on the beach of the Venice 
Lido, Italy, where I was born in 
1963. Those lovely Adriatic Sea 
invertebrates are long gone: 
now, only a desolated shore 
remains. As I played on the 
beach, other marine species 
had been fading away, out of 
sight. Short-beaked common 
dolphins, whose amazing 
grace had blessed the Medi-
terranean for millennia, were 
vanishing from Adriatic and 
other waters. 

The Adriatic Sea is one of the few Medi-
terranean areas with information on 
the historical occurrence of cetaceans, 

and this data can be used as a baseline to 
evaluate their present occurrence. Two 
dolphin species used to be widespread and 
abundant in northern Adriatic waters: short-
beaked common dolphins and bottlenose 
dolphins. Surprising as it may seem, these 
animals were regarded as pests deserving 
systematic extermination at the beginning 
of the 20th century, and described as “man’s 
worst enemies”, “ichthyophagous monsters”, 
or “phony and noxious pirates”. In retaliation 
for fishing gear depredation or presumed 
competition, killings and systematic exter-
mination campaigns were conducted for 
over a century, with thousands of dolphins 
being slaughtered. By the 1960s, these kill-
ings had depleted bottlenose dolphin popu-
lations and virtually eradicated common 
dolphins from the Adriatic. In subsequent 

years, rapidly increasing habitat degradation 
and overfishing of common dolphins’ key 
prey prevented recovery and contributed to 
the almost complete disappearance of this 
species. Today, the few isolated animals that 
may be still observed in Adriatic waters are 
nothing but the ghosts of a sea that used to 
be their home. 

Historical literature and osteological collec-
tions indicate that common dolphins were 
widespread and abundant throughout the 
Mediterranean region, including in areas 
where they are now absent or rare. The 
causes are poorly understood but studies 
conducted so far suggest that, apart from 
direct killings in historical times, common 
dolphins have declined largely as a result of 
three factors: 1) reduced availability of prey 
caused by overfishing and habitat degrada-
tion; 2) incidental mortality in fishing gear 
(also called bycatch); and 3) sea temperature 
changes resulting from global warming, and 
the consequences thereof. 

Research on common dolphins has been 
limited, in part due to their low occurrence, 
and there has been no systematic effort to 
assess and monitor their abundance and 

distribution in the entire Mediterranean 
Sea. Useful information, however, comes 
from areas where these animals still occur 
and have been studied through a variety of 
methods. My colleagues and I have been 
part of this endeavour. We have studied 
dolphins in the northern Adriatic since the 
late 1980s, but recorded only a few common 
dolphins. Personally, I have encountered 
these animals only three times, including 
one individual who had joined a group of 
bottlenose dolphins and was “adopted” by 
them. That was going to be my last encoun-
ter with common dolphins in the Adriatic: to 
see more of them I had to move away from 
the shores of Italy and Croatia, and travel to 
the Ionian Sea coasts of Greece. There, I have 
contributed to a study conducted in an area 
where common dolphins were still relatively 
abundant… but not for long. 

We studied common dolphins intensively in 
the Inner Ionian Sea for more than a decade. 
In the beginning they seemed to be doing 
fine. There were about 150 animals being 
regularly observed within a small coastal 
area around the island of Kalamos. Within 
ten years, however, those animals experi-
enced a tenfold decline and became a rare 

Two short-beaked common dolphins breaching synchronously in the Gulf of Corinth, Greece. 
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sight. While our initial goal was to investi-
gate common dolphin ecology and behav-
iour, we were eager to identify the reasons 
behind their decline. We spent years analys-
ing scientific data and found that ecosystem 
damage was largely caused by overfishing 
by a small, but voracious, fleet of mid-size 
industrial fishing boats. Decline of common 
dolphins was related to excessive fishing 
of their key preys, particularly anchovies 
and sardines. Based on a series of papers 
published in peer-reviewed scientific jour-
nals, we proposed clear management meas-
ures and action plans that were delivered 
to policy makers through ACCOBAMS (the 
Agreement on the Conservation of Ceta-
ceans in the Black Sea, Mediterranean Sea, 
and Contiguous Atlantic Area)—to no avail. 
Though common dolphins had declined 
within a Natura 2000 Site of Community 
Importance due to obvious fishery misman-
agement and overexploitation, no action 
was taken and repeated calls to prevent the 
eradication of a protected marine mammal 
species went unheard. If a few common 
dolphins still occur in this area, it’s because 
of their resilience. 

Later on, we started studying dolphins in 
another area of Greece, the Gulf of Corinth. 
This is a semi-enclosed inland embayment 
where waters 500–900 m deep are found 
close to the coast. Here, common dolphins 
were reported to occur in mixed-species 
groups with striped dolphins. We want-
ed to know how many common dolphins 
survived within the basin, and whether 
they were doing well. Sadly, and for the 
third time in my professional life, I was 
about to witness a decline. Through years 
of intensive survey and photo-identification 
effort, we were able to estimate population 
numbers of dolphin species occurring in the 
entire Gulf. It turned out that striped dolphin 
numbers were high: about 1,300 individ-
uals. Conversely, estimates of common 
dolphin abundance yielded only about 20 
individuals, plus another 50 being classified 
as “intermediate” (because of their over-
lapping striped/common dolphin pigmen-
tation indicating hybrids). Apart from the 
low number of common dolphins, the bad 
news was that the ratio of “pure” common 
dolphins versus intermediate dolphins 
dropped dramatically over time, suggesting 
that the former could no longer be a viable 
population capable of surviving under the 
present environmental conditions. Common 
dolphins in the Gulf of Corinth constitute a 
geographically distinct conservation unit 
(technically a “subpopulation”) with little 
or no demographic exchange. They face a 
high risk of extinction due to their small 
population size, limited extent of occur-
rence, reproductive isolation, suspected 
hybridisation with a much larger population 
of striped dolphins, and significant anthro-
pogenic impacts. We concluded that under 
the criteria provided by the IUCN Red List 

to assess extinction risk, common dolphins 
in this area qualify as Critically Endangered. 
Not a pleasant finding indeed. 

Wherever one looks, Mediterranean common 
dolphins appear to be absent or declining. I 
would be eager to hear convincing news of 
recovery as a result of improved conservation 
management, but it hasn’t happened so far. 
Common dolphins remain relatively abundant 
in the westernmost portion of the basin (the 
Alboràn Sea), but even there recent evidence 
provided by Spanish scientists suggests that 
common dolphin habitat is shrinking due to 
increasing sea surface temperatures—likely 
an effect of climate change. 

We study them passionately but it feels like 
nobody really cares, as if these animals do 
not matter.

But they do matter, and not only because 
they are so beautiful and an essential part 
of the Mediterranean natural and cultural 
heritage. Like men, no common dolphin is 
an island. Their decline and disappearance 
is a clear symptom of mismanagement of 
marine resources. This will ultimately result 
in loss of biodiversity, poor ecosystem resil-
ience, and economic and cultural misery. 
Thousands of artisanal fishers in Greece 
and elsewhere have already realised that—
together with common dolphins—it is their 

ocean   care

Author GIOVANNI BEARZI, Ph.D., 
President of Dolphin Biology and Conservation 
and Research Associate with OceanCare

A short-beaked common dolphin together with two striped dolphins in the blue waters 
of the Gulf of Corinth, Greece, where the two species co-occur in mixed groups. 
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Are these marine mammals going to disap-
pear from the Mediterranean Sea? Should 
we rename them short-beaked uncom-
mon dolphins? Will traces of their historical 
abundance only remain in ancient pottery, 
frescoes, mosaics, and museum collections? 
Indeed, if there was any serious political 
will to protect them, supported by public 
demand, common dolphins could be saved. 
Some groups still survive in the Alboràn Sea, 
around Malta, in the southeastern Tyrrhenian 
Sea (particularly around Ischia), in the Greek 
waters of the Aegean and the Ionian, off 
southern Israel, as well as in areas of Turkey, 
Libya and Tunisia. Conservation biologists in 
the Mediterranean Sea are doing their best 
to study and protect these animals in the 
face of geopolitical complexity, socio-eco-
nomic or naval interests, political indiffer-
ence, and a generally poor determination 
to address the problem with more than just 
words and paperwork (the so-called “marine 
conservation on paper”). Skilled and dedi-
cated researchers are striving to investigate 
present threats and identify management 
measures, despite shortage of funding 
afflicting virtually anyone who commits to 
study and protect Mediterranean cetaceans. 

legacy and their very subsistence that are 
fading away. I was lucky to watch common 
dolphins swim around my boat; future 
generations might only have chances of 
viewing them on smartphone screens. 

Giovanni Bearzi, Ph.D., Pew Marine Conser-
vation Fellow, President of Dolphin Biology 
and Conservation, Research Associate with 
OceanCare and Adjunct Faculty Member at 
Texas A&M University, has been studying 
Mediterranean dolphins for three decades. 
His studies aim to inform management 
action through a description of problems 
faced by the animals, ideally also explaining 
how such problems could be solved.
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The loss of a common dolphin species in a 
Natura 2000 site: conservation management 
absence despite extensive scientific evidence 
and explicit conservation recommendations

The short-beaked common dolphin 
(Delphinus delphis) has suffered 
dramatic decline in the Mediterranean 

Sea during the last 40 years, in particular in 
the central part of this semi-enclosed basin. 
Although the causes for this broad decline 
are still poorly understood, the reasons have 
been well documented for a former key 
short-beaked common dolphin area; specif-
ically, the waters east of Lefkada in western 
Greece. This area is designated a Natura 2000 
Site of Community Importance (GR2220003). 
It has been fourteen years since ACCOBAMS 
(Agreement on the Conservation of Ceta-
ceans in the Black Sea, Mediterranean Sea 
and Contiguous Atlantic Area) recognized 
that immediate implementation of pilot 
conservation and management measures 
should be undertaken to sustain and restore 
the habitat of short-common dolphins in 
this area. The area was identified as high 
conservation importance within the ACCO-
BAMS ‘Conservation Plan for Mediterranean 
Common Dolphins’. The protection of this 
species in this Natura 2000 Site and the need 
for urgent conservation measures were also 
accentuated in the IUCN 2002-2010 Conser-
vation Action Plan for the World’s Cetaceans.  

During the subsequent fourteen years sever-
al additional commitments have sought to 
foster the necessary protection of short-com-
mon dolphins in the Mediterranean Sea:

• In 2002, at the 1st Meeting of the Parties 
to ACCOBAMS, the urgent need for the 
implementation of conservation measures 
for short-common dolphins was formally 
recognized.

• In 2003 the Mediterranean population of 
common dolphins was classified as endan-
gered in the IUCN Red List of Threatened 
Animals.

• In 2004 ACCOBAMS presented a compre-
hensive 90-page ‘Conservation Plan for 
Mediterranean Common Dolphins’. The 
Plan was “strongly welcomed” by the 
2nd Meeting of the Parties of ACCOBAMS 
(Resolution 2.20).

• In 2005 the Mediterranean population 
of common dolphins was included in 

Appendix I and II of the Convention on the 
Conservation of Migratory Species (CMS). 
The population was already included in 
Appendix II but the listing - formerly limit-
ed to a western Mediterranean population 
- was extended to the whole Mediterrane-
an population of common dolphins.

• Also in 2005, the Scientific Committee 
of ACCOBAMS recommended immedi-
ate financial and institutional support to 
small-scale projects for common dolphin 
conservation. 

• In 2006 the Scientific Committee of ACCO-
BAMS expressed deep concerns about 
the poor level of conservation measures 
to foster common dolphin recovery and 
reiterated the urgent need for the imple-
mentation of the ‘Mediterranean Common 
Dolphin Conservation Plan’ (Recommenda-
tion SC4.1). The Scientific Committee also 
expressed the need to establish an ‘Emer-
gency Action Plan’ for western Greece 
(i.e. east of Lefkada and around Kalamos) 
to prevent the irreversible decline of the 
population. 

• In 2007 the 3rd Meeting of the Parties to 
ACCOBAMS proclaimed it was “deeply 
concerned that despite the strong scientific 
evidence, strategic planning and multiple 
expressions of concern and recommenda-
tions, inter alia by the ACCOBAMS Scien-
tific Committee and relevant ACCOBAMS 
Partners, insufficient action has been 
taken to ensure recovery of the common 
dolphin in the region”. The Parties were 
urged to implement the ‘Conservation 
Plan for Mediterranean Common Dolphins’ 
and introduce common dolphin conser-
vation activities into their national action 
plans. The Secretariat of ACCOBAMS was 
requested to convey international concern 
for common dolphins to the Environment 
and Fisheries Directorates of the European 
Commission, and in particular to seek the 
inclusion of common dolphins in Annex 2 
to the Habitat Directive (Resolution 3.17).

• In 2008 various non-governmental 
organizations joined forces, launching 
an ‘Urgent Call’ for immediate conser-
vation action, in particular urgent fisher-
ies management actions, to halt further 

Silvia Frey, PhD, Director Science & Education at OceanCare 

A short-beaked common dolphin heading towards the research platform. 
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What broader story does this situation tell 
us? It leaves many of us perplexed and 
concerned for other short-beaked common 
dolphin habitats in the Mediterranean Sea 
that have no protection status or a poorer 
scientific data basis compared to the situa-
tion in western Greece. It is unfathomable 
that an area designated as a Natura 2000 site 
and thus embedded in a regulatory frame-
work, would suffer such a tragic cause-effect 
of fisheries mismanagement and dolphin 
population decline, especially in the face to 
clear information about prey depletion and 
explicit conservation measures having been 
formulated. And yet, despite all this, no 
significant conservation progress has been 
made so far.

The situation tells us that a new attempt is 
needed to prevent short-beaked common 
dolphins from vanishing in the Mediterra-
nean Sea. 

decline of short-beaked common dolphins 
in western Greece. This call for action 
extended to the conservation of endan-
gered marine megafauna listed under 
Annex II of the EU Habitat Directive, i.e. 
the bottlenose dolphin (Tursiops trunca-
tus), the Mediterranean monk seal (Mona-
chus monachus) and the loggerhead sea 
turtle (Caretta caretta), the preservation 
of marine biodiversity and the ecosys-
tem services it provides, as well as of the 
long-term survival of artisanal fisheries 
communities. The document was submit-
ted to the Greek Government and various 
other stakeholders, and was welcomed 
by the 4th Meeting of the Parties to ACCO-
BAMS (Resolution 4.13).

• In 2010 the 6th Meeting of the ACCO-
BAMS Scientific Committee reiterated 
the need for the implementation of the 
‘Conservation Plan for Mediterranean 
Common Dolphins’ in the Mediterranean 
Sea (Recommendation 6.3). The Scientific 
Committee also highlighted the high risk 
of local disappearance of short-beaked 
common dolphins in western Greece 
unless management measures to reduce 
overfishing were immediately undertak-
en. This included strict enforcement of 
national legislation and Council Regulation 
1967/2006, appropriate penalties for ille-
gal fishing, an immediate moratorium on 
purse seining and trawling, and prompt 
implementation of the ban of beach 
seining as demanded by EC Regulation 
1967/2006.

• In 2010 beach seining, one of the most 
devastating fishing practices for ecosys-
tems besides trawling and purse seining, 
was banned in Greece on May 31st in 
accordance with EC regulation 1967/2006 
and National Decree No 60/24-1-2007.

• In 2010 the 4th Meeting of the Parties to 
ACCOBAMS urged Parties and Range States 
to implement the ‘Conservation Plan 
for Mediterranean Common Dolphins’, 
to sanction illegal fishing, and “to give 
all the necessary importance to imple-
menting existing laws for the sustaina-
ble management of fisheries resources 
as well as the existing regulations on 
by-catch, including, in the case of Europe-
an Union Member States, Council Regula-
tion 1967/2006 concerning management 
measures for the sustainable exploitation 
of fishery resources in the Mediterranean 
Sea” (Resolution 4.13).

Despite these calls over a period of ten 
years, today we face virtually complete 
disappearance of common dolphins in west-
ern Greece because of poor implementation 
of the conservation actions as listed explic-
itly in the ACCOBAMS ‘Conservation Plan for 
Mediterranean Common Dolphins’ and the 
repeated urgent calls outlined above.

critical habitats of the species, conclusions 
and action plans resulting from the work-
shop will be published, after an ordinary 
peer review process, in a Special Issue of 
“Aquatic Conservation: Marine and Fresh-
water Ecosystems”. As the assessment of 
the status of the short-beaked common 
dolphin in the Mediterranean Sea under the 
IUCN Red List criteria was made more than a 
decade ago, the workshop has also allocated 
a special session dedicated to providing the 
basis for a re-assessment of the status of the 
species within the IUCN Red List of Threat-
ened Species. 

This initiative has received broad patronage 
and support from ACCOBAMS, CMS, the IUCN 
Species Survival Commission (IUCN-SSC), the 
United Nations Environment Programme 
Mediterranean Action Plan (UNEP MAP), and 
the Regional Activity Center for Specially 
Protected Areas (RAC/SPA) among others 
and will provide a novel platform to final-
ly enhance national, regional and interna-
tional cooperation for the implementation 
of conservation measures for short-beaked 
common dolphins in the Mediterranean 
Sea, to ensure their recovery and long-term 
survival in this region.

Silvia Frey, Ph.D., conservation biologist, 
Director Science & Education with Ocean-
Care, has been involved in different ceta-
cean research and conservation projects in 
the Mediterranean Sea and is in particular 
interested in using scientific knowledge as a 
sound basis in order to better protect marine 
species and their habitat.

Short-beaked common dolphins travelling in the Mediterranean Sea. 
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In this spirit, OceanCare, Oceanomare Delphis 
Onlus and the Biology Conservation Research 
Foundation (BICREF) have organized the 
1st international workshop “Conservation 
and research networking on short beaked 
common dolphin (Delphinus delphis) in the 
Mediterranean Sea” in Ischia Island (Italy) 
between 13-15 April 2016. The workshop 
has promoted greater international dialogue 
about Mediterranean short-beaked common 
dolphins, and has strengthened local, nation-
al and international scientific and conserva-
tion efforts for the species. Scientists and 
conservationists from different institutions 
and organizations, representing many Medi-
terranean countries, have reviewed the 
state-of-the-scientific knowledge of the 
species and identified conservation needs. 
The findings on the ecology, behaviour and 
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To ensure the safety and appropriate 
protection of these animals the MMO 
recommend that boat and vessel owners 
follow the Wildlife Safe (WiSe) scheme.

The scheme, which is a UK standard for 
commercial marine wildlife watching, 
includes a code of conduct and sets out best 
practice for wildlife watching. 

The code includes that boats should:

• stay 100 metres away from the 
animals

• avoid groups of mothers and young 
completely

• switch engines into neutral if animals 
actively come over to boats

Animals must not be actively pursued 
when they move away, and where they 
bow ride alongside vessels, vessels should 
not increase their speed or change course. 
Animals must not be touched as this could 
be considered an offence.

The Marine Management Organisation 
(MMO) is reminding boat owners and 
operators of registered passenger and 
charter vessels about the rules and best 
practice relating to marine wildlife.

As the warmer weather reaches English shores 
it brings with it increasing opportunities to 
observe dolphins, porpoises and whales. 
Whilst this is a fantastic opportunity for 
wildlife watchers and marine tourism, it is 
essential that the health and well-being of 
the animals is considered at all times.

Endangered species dolphins, porpoises and 
whales are protected by wildlife legislation 
including the Wildlife and Countryside 
Act 1981. Under the Act it is an offence 
to intentionally and/or recklessly disturb 
these animals, with offences of disturbance 
carrying a maximum penalty of six months 
imprisonment and/or an unlimited fine.

Disturbance by boats often causes stress 
and harm to dolphins, porpoises and 
whales, affecting their ability to feed, 
breed or nurture their young.

Disturbance of dolphins is an offence under the Wildlife and Countryside act 1981.

The following measures are implemented 
in the United Kingdom:

If you see dolphins, porpoise or 
whales being disturbed, please 
contact your nearest MMO office or 
local police force wildlife crime 
officer on 101.

In Cornwall incidents can also be 
reported to the Cornwall Wildlife Trust 
on their 24 hour hotline 0345 201 
2626 immediately. If possible 
photographs or video footage should 
also be taken of these concerns. 
These incidents will then be passed to 
the relevant enforcement authority.

Notes

• Dolphins, porpoise and whales are 
protected under the Conservation of 
Habitats and Species Regulations 
2010, the Offshore Marine Conservation 
(Natural Habitats, & c.) Regulations 
2007 and the Wildlife and Countryside 
Act 1981

• In 2014 two boat skippers were 
successfully prosecuted by Devon and 
Cornwall Police for reckless disturbance 
of a pod of dolphins where one was 
found dead in Padstow, Cornwall

•  The MMO is responsible for issuing 
wildlife licences to authorise what 
would otherwise be an offence under 
the nature conservation legislation. 
The MMO will only issue a licence in 
the English marine environment or 
the Welsh offshore environment 
where the activity meets certain 
purposes and where there is no 
satisfactory alternative

• The MMO is the statutory enforcement 
body for wildlife legislation that 
protects marine species in these waters

• More guidance on what is covered 
under nature conservation legislation 
is available from the MMO’s website

Marine Management Organisation 
Head office address:
Lancaster House, Hampshire Court 
Newcastle upon Tyne NE4 7YH

Email info@marinemanagement.org.uk

MMO helpline 0300 123 1032
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Boat operators reminded of rules 
on protected marine mammals
Boat operators reminded of rules 
on protected marine mammals

MMO recommends WiSe scheme to boat owners and operators 
as it issues reminder that dolphins, porpoise and whales are 
protected species.

MMO recommends WiSe scheme to boat owners and operators 
as it issues reminder that dolphins, porpoise and whales are 
protected species.
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In freshwaters, phosphorus (P) is the primary nutrient that is in shortest supply, while in marine 
and estuarine environments nitrogen (N) is the most important nutrient that limits the growth 
of photosynthetic organisms.  When these once limiting nutrients are supplied in excess, algae 
blooms occur.  Some of these algae produce toxins that lead to shellfish poisonings, fish kills, 
mass mortality of marine mammals, contamination of drinking water supplies and, in the case 
of aerosolized toxins, respiratory and neurological human health impacts.  Non-toxic blooms 
also have serious impacts as they block sunlight leading to the loss of seagrass, kelp beds and 
coral reefs and they produce “dead zones” – regions where the decomposition of dead algae 
consumes oxygen to such a degree that animal life suffocates and dies.  The size and number 
of dead zones in the world’s oceans have been growing at an alarming rate over the past 50 
years, contributing significantly to the decline of coastal ecosystems.  

NUTRIENT POLLUTION 
is one of the world’s 
most widespread 

environmental challenges.  
Nitrogen and phosphorus 
enter lakes, streams, rivers and 
coastal ecosystems as point 
source and non-point-source 
(NPS) pollution.  Sources include: 
1) excess nutrients carried off 
fertilized crops and urban lawns 
and gardens by rain, snow melt, 
irrigation and wind, 2) animal 
waste carried off farms and feed 
lots, 3) leaky septic systems, 4) 
sewage as treated and untreated 
outfalls and distributed biosolids, 
5) irrigation systems that use 
reclaimed water recovered from 
wastewater treatment plants, 
6) polluted groundwater and 7) 
excess airborne nitrogen resulting 
from the burning of fossil fuels.  

By Edie Widder,  CEO and Senior Scientist Ocean Research & Conservation Association.

Figure 2.  Based on nutrient analysis of sediment samples, a pollution gradient map is generated as a 
graphic overlay on an ArcGIS map. In this map, total nitrogen concentrations measured in parts per million 
are color coded with red showing highest and blue lowest concentrations.  The map makes it easy to spot 
problems, such as the buildup of nitrogen in the residential lined finger canals, as well as locations like 

that circled at top left, where “best practices” for lawn maintenance are having a positive impact.
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A Pollution Map Worth Ten Thousand Words

Figure 1.  A sediment sample can be collected with 
corer, as seen here, or a grab.  In either case only 

the top 5 cm are used for analysis in order to focus 
on recent deposition of bioavailable nutrients.
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that a hand sample represents, sediment 
samples provide a time-integrated sample, 
and can be used to locate pollution sinks 
– the places where nutrients accumulate 
in the sediment of a given body of water.  
Because sediments have a natural affini-
ty for nutrients, and because contaminants 
often have a much longer residence time in 
the sediments than the water, the best indi-
cator of local water pollution problems often 
lies on the bottom.  

Sediment sampling is low tech (Figure 1) 
and relatively low cost.  Sediment samples 
can be tested for phosphorus, which is 
generally measured as Total Phospho-
rus (TP) or Orthophosphate (PO4), as well 
as any or all of the various forms of nitro-
gen present, such as Nitrate (NO3), Nitrite 
(NO2), Ammonia (NH4), Inorganic Nitrogen 
(NIORG), Organic Nitrogen (ORGN), Total 
Kjeldahl Nitrogen (TKN=NH4+ORGN) and 
Total Nitrogen (TN=NO3+NO2+NH4+ORGN).  
Locating hotspots of nutrient accumulation 
can provide valuable indicators of where 
nutrients are entering water ways and 
where they are accumulating and creat-
ing reservoirs of nutrient pollution that can 
be reintroduced into the water column by 
storm activity and boat traffic.  Localizing 
hotspots also provides critical data needed 
to select optimum locations for expensive 
RTM systems.

Recognizing that a picture is worth ten thou-
sand words, rather than simply providing 
policy makers and the public with numeri-
cal data on the concentrations of nutrients 
found in sediments, we have been using 
pollution maps like that shown in Figure 2.  
This map displays total nitrogen in parts per 
million with high nitrogen shown in red and 
low nitrogen in blue.  Just like a weather map 
this picture provides a synoptic, highly visual 
representation of a spatially complex data 
set that is easily understood by laymen.  This 
particular map reveals high buildup of nitro-
gen in the finger canals in this community 
located on the Indian River Lagoon along the 
east coast of Florida.  Because finger canals 
are channels that were dug in order to create 
additional waterfront lots, many canals are 
lined by homes with highly fertilized lawns 
that slope to the water’s edge.  

Pollution maps not only reveal problems 
they can also reveal solutions.  For example, 

the two canals circled at the top left in Figure 
2 exhibit low nitrogen, despite impinging 
directly on a golf course.  This golf course 
is owned by a country club that uses “best 
practices” for lawn maintenance, employ-
ing a low dose liquid organic fertilizer and 
bagging all lawn clippings instead of allow-
ing them to enter the lagoon.  When this 
map was shown to the local city commis-
sion, it lead to the implementation of the 
first fertilizer ordinance instituted along the 
Indian River Lagoon.  Many other commu-
nities have since followed suit, limiting the 
application of fertilizers in an effort to abate 
the algae blooms that are beginning to 
plague these waters.

Pollution maps such as this represent a valua-
ble, visual conservation tool that can transform 
our ability to inform and educate communi-
ties about the condition of their local aquatic 
ecosystems.  Because of the simplicity of the 
data collection involved, we have found that 
stakeholders can be enlisted to help collect 
the samples.  Whenever possible we work 
with local students and citizen scientists to 
generate these maps in order to further raise 
community awareness and provide valuable 
hands-on experience with science (Figures 3 
& 4).  Too often there is a disconnect between 
science and action, because gathering and 
publishing sound science data is a meticulous 
and time consuming process, while policy 
decisions are made under deadlines and amid 
controversy.  By getting community stake-
holders working directly with scientists, we 
can not only solve the immediate problems 
at hand, but ensure good policy decisions by 
developing an informed constituency dedi-
cated to improved outcomes.

It has been said that “water is the Oil of 
the 21st Century …the precious commodi-
ty that determines the wealth of nations” 
(Fortune Magazine May 2000), however, 
unlike oil, water has no substitute. Water is 
absolutely essential for all life as we know 
it and protecting the health of our aquat-
ic ecosystems is critical to our continued 
existence on the planet.  We need to find 
cost-effective ways to monitor and main-
tain them so that they can continue to 
provide the services on which we depend.  
Making pollution visible through the use 
of sediment pollution maps is a means 
toward that end.

The imbalance of N and P cycles around 
the world is having major socio-economic 
impacts and is a problem of growing global 
concern.  Better nutrient management has 
been called for and goals have been set such 
as “20:20 by 2020”, which refers to a 20% 
improvement in nutrient use efficiency by 
the year 2020 leading to an annual saving of 
around 20 million tonnes of nitrogen.  It has 
been estimated that meeting this goal would 
lead to improvements in human health, 
biodiversity and climate worth approximate-
ly $170 billion per year.  

Nutrient management requires nutrient 
monitoring.   Monitoring assures use of 
the best available science in formulating 
management decisions and provides feed-
back to the public and policy makers as to 
whether management goals are being met.  
The vast majority of nutrient monitoring is 
accomplished by collecting water samples by 
hand for processing in a laboratory.  Unfor-
tunately, this approach is of limited value in 
multifaceted aquatic ecosystems, such as 
coastal zone environments, where changes 
may occur over very short space and time 
scales; distinguishing natural variation from 
human-induced variation requires meas-
urements with a high degree of spatial and 
temporal resolution. The solution suggested 
most often to meet this challenge is real-
time monitoring (RTM).  RTM has excellent 
temporal resolution, but the costs of these 
systems, plus the logistical challenges of 
deploying and maintaining complex sensors 
in situ, often limits their spatial resolution.  

As a compromise between the poor tempo-
ral and spatial resolution of hand sampling 
and the excellent temporal, but often 
budget-induced poor spatial resolution of 
RTM, our organization has developed a sedi-
ment-focused pollution mapping solution.  
Instead of providing the snapshot in time 

Figure 3.  High School students collecting sediment 
samples in the Indian River Lagoon.

Dr. Edie Widder
CEO and Senior Scientist
Ocean Research 
& Conservation Association
www.teamorca.org

Figure 4.  Students being trained in how to 
process sediment samples.
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EMODnet: the gateway to marine data in Europe

document: “Building a European marine knowledge infrastructure: 
Roadmap for a European Marine Observation and Data Network”1 

• Collect data once and use it many times;
• Develop  data  standards  across  disciplines  as  well  as within 

them;
• Process   and   validate   data   at   different   scales:   regional, 

basin and pan-European;
• Build on existing efforts where data communities have already 

organised themselves;
• Put the user first when developing priorities and taking 

decisions;
• Accompany   data   with   clear   statements on  ownership, 

accuracy and precision;
• Achieve sustainable funding at a European level to maximise 

benefits from efforts of individual Member States.

How does it operate? 

The EMODnet community is 
organised  around seven themat-
ic areas namely: bathymetry, 
marine geology, ocean physics, 
ocean chemistry, biology, seabed 
habitats and human activities, 
the so-called “thematic lots”. Each 
thematic lot maintains a portal 
that provides access to the 
relevant marine data, metada-
ta and data products of each 
discipline, as well as providing 
information on the activities of 
that thematic lot. EMODnet also 
organises some of its activities 
at a regional level, with a focus 
on the data availability and 
fitness for purpose in six sea 
basins:  the Mediterranean, the 
North Sea, the Artic, the Baltic, 
the Black Sea and the Atlantic. 
Finally, in order to provide a 
common point of access to the 
outputs of the thematic and 
sea-basin projects, an EMODnet 
Central Portal has been established improving the functionality 
and coherence of EMODnet as a whole. 

How good are the data for our needs?: The sea-basin 
checkpoints concept

The EMODnet sea-basin checkpoints are an exciting new approach 
to assessing the usefulness of marine data for our needs. There is  
general concern about the lack of support for sustained ocean moni-
toring activities at a national level. In the context of limited funding, 

1  Commission staff working document  SEC(2009) 499 final

What is EMODnet? 

The European Marine Observation and Data Network (EMODnet) is 
comprised of more than 160 organisations which gather marine data, 
metadata and data products and work together to make them more 
easily accessible for a wider range of users: not only scientists, but 
also public authorities, private companies, civil society and the wider 
public. The global objective of EMODnet is to increase productivity 

in all activities that require the use of marine data whilst ensuring 
the protection and conservation of our valuable marine resources. 
Further, making data freely available to multiple users will promote 
opportunities for innovation and improve our understanding of the 
sea’s behaviour. This should lessen the risks associated with invest-
ments in the blue economy while ensuring that this enhanced 
productivity proceeds in a sustainable way.

Why was EMODnet created?

Marine data are needed for many purposes: to understand the state 
of the ocean, its variability and trends, to more efficiently manage 
our coasts and oceans and develop fit-for-purpose policies and legis-
lation, to better respond to hazards such as storms or oil spills, to 
protect vulnerable ecosystems and sustain fisheries… Clearly these 
needs are reliant on access to high quality data, but it becomes 
increasingly important that these data can be accessed in a timely 
manner. Despite the demonstrable need for rapid access to relia-
ble and accurate data, in practice this has often been a challeng-
ing process. This is because traditionally Europe’s marine data have 
been collected by various local, national and regional entities and 
are stored in scattered, unconnected databases and repositories with 
poor visibility and/or access. Even when data are available, often 
they are not compatible, making the sharing of the information and 
the aggregation of different data sources impossible. To address this 
problem, in 2007 the European Commission through its Directorate 
General for Maritime Affairs and Fisheries (DG MARE) initiated the 
development of EMODnet in the framework of the EU’s Integrated 
Maritime Policy. EMODnet  has  a  core  set  of  guiding prin-
ciples, which were already presented in the European Commission 
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View of the North Sea coast at Ostend (Belgium), 
headquarters of the EMODnet Secretariat.

EMODnet: an overview.
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EMODnet  Oostende  Belgium  www.emodnet.eu

there is a change of model where not only those who traditionally 
collect  data (the scientists) actually take advantage of them, but 
instead the focus is on maximising the potential of data to be used by 
multiple users for multiple reasons in keeping with the core EMODnet 
principle “collect data once and use it many times.”. The observation 
systems currently collecting data must be analysed so that priorities 
for enhancement can be established in order to meet increasing user 
needs while limiting the costs. The classic approach of sitting experts 
around a table to undertake such an analysis proves inadequate. 
Instead, a total of six sea-basin checkpoints have been put in place in 
the Mediterranean, North Sea, Artic, Baltic, Atlantic and Black Sea, to 
assess the adequacy of the systems by tackling a number of concrete 
challenges (e.g. oil spill response, off-shore windfarm sitting, climate 
change and coastal protection, fisheries management). This is an 
innovative approach, where observation capacity is assessed on the 
basis of actual societal needs and real use aiming at providing clear 
recommendations for future developments. 

How does it relate to other European initiatives? 

EMODnet shares many common objectives with other European initia-
tives and interacts with them in various ways. For instance, EMODnet 
data portals are already implementing INSPIRE2 principles and coop-
eration with INSPIRE technical teams on marine data is stimulated via  
workshops. To avoid duplication of efforts, a close relationship has 
been stablished with representatives of the Marine component of the 
European Earth Observation Programme Copernicus3. Likewise, many 
of the thematic portals have developed specific products to meet the 
requirements of the Marine Strategy Framework Directive4. Finally, 
connections with the Regional Sea Conventions and the International 
Council of the Sea (ICES), as well as with other relevant Directorates 

General such as DG Environment or DG Research are particularly 
important and an open and regular dialogue is maintained between 
EMODnet and these actors.

The way forward: the first EMODnet Open Conference

On 20 October 2015, more than 350 marine experts gathered in 
Oostende, Belgium, for the EMODnet Open Conference “Consolidat-
ing the Foundations, Building the Future”. The conference marked 
the first occasion where the entire EMODnet community gathered 
since the inception of EMODnet. It provided a unique opportunity to 
discuss the many challenges and opportunities that lie ahead, both 
for EMODnet and for the wider European marine observation and 
data community. The Conference also included the participation of 

2  Directive 2007/2/EC of the European Parliament and of the Council of 14 March 2007 
establishing an Infrastructure for Spatial Information in the European Community

3  http://www.copernicus.eu

4  Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008 
establishing a framework for community action in the field of marine environmental 
policy (Marine Strategy Framework Directive)

Diagram showing the interaction between EMODnet and other 
European initiatives in the realm of marine observations.

Jan-Bart Calewaert

Seascape Consultants, 
EMODnet Secretariat, 
Oostende, Belgium 
(janbart.calewaert@emodnet.eu)

Belen Martin Miguez

Seascape Consultants, 
EMODnet Secretariat, 
Oostende, Belgium 
(belen-martin-miguez@emodnet.eu)

Oonah McMeel
Seascape Consultants, 
EMODnet Secretariat, 
Oostende, Belgium 
(oonagh.mcmeel@emodnet.eu)

stakeholders from the private and public sector and their views were 
instrumental towards refining the development of a more user-ori-
entated, pan-European marine data infrastructure. 

The EMODnet Open Confer-
ence was organised around a 
series of high-level presenta-
tions and plenary discussions 
which benefited from inter-
ventions from the public, 
as well as brain-storming 
sessions. Participants in the 
brain-storming sessions 
were encouraged to consider 
topics such as the improve-
ment of EMODnet visibility, 
the interactions with other 
similar initiatives in Europe, 
the type of governance and 
financing model that should 
be adopted, or how to better 
engage with data providers 
and industry. The topics of 
discussion had been care-
fully selected basing on a 

pre-conference survey and the sessions were steered by a group of 
professional facilitators. One of the most recurrent messages stem-
ming from these sessions was  the recognition of the multidisciplinary 
nature of EMODnet and the added value that this inferred which must 
be further developed. On a political level, participants felt that EMOD-
net sits in a complex marine data and information landscape and there 
is a degree of confusion and overlapping between  initiatives support-
ed by the different European  Commission  Directorate Generals. From 
a more technical perspective, the need to assess the confidence levels 
of data and to ensure their traceability was also repeatedly stressed. 
It was also recognized that some prioritization may be needed, and 
that providing data to support the implementation of the Marine Strat-
egy Framework Directive could be one of the preferential activities. 
This was very much in line with one of the conclusions which could 
be drawn from the open conference which was that access to accu-
rate and adequate data is essential to achieve a balance between 
growth in the blue economy and the protection and preservation of 
our marine resources.

EMODnet Open Conference.
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GEO: Unleashing the Power of Earth Observations 
to Address Global Challenges

recognize the linkages between behaviour 
and impact on the planet. At the same time, 
these challenges point to opportunities for 
creating sustainable economies that can 
provide secure environmental and social 
conditions, while ensuring these conditions 
remain optimal for future generations. 

Unleashing the Power of Earth Obser-
vations

Earth observations from diverse sources, 
including satellite, airborne, in situ plat-
forms, and citizen observatories, when 
integrated together, provide powerful tools 
for understanding the past and present 
conditions of Earth systems, as well as the 
interplay among them. These tools, and the 
improved knowledge they provide, togeth-
er with socio-economic data describing the 
human dimension in the global environ-
ment, can help solve problems, address and 
mitigate risks, and deliver skillful predictions 
of the future behaviour of Earth systems. The 
outcome of this information chain is that the 
potential consequences of human activities 
on the planet can be understood, anticipated 
and addressed. As such, Earth observations 
are an indispensable component to measure 
and monitor our progress towards address-
ing societal challenges.  

Member States of the United Nations (UN) 
have responded to societal challenges by 
establishing the Sustainable Development 
Goals (SDGs) to guide global efforts towards 
a better future. The SDGs include clear bench-
marks against which the world can measure 
progress over the next 15 years. Through the 
provision of open, timely and reliable data 
and information, Earth observations are an 
opportunity to supplement statistical analy-
ses in the assessment of indicators towards 
the attainment of the SDGs and, thus, have 
a critical role to play in support of SDG moni-
toring frameworks. 

Global Challenges

Society today is facing unprecedented challenges in terms of food, water and energy security; 
resilience to natural hazards; population growth; pandemics of infectious diseases; sustaina-
bility of ecosystem services; poverty and the development of a sustainable economy. Climate 
change cuts across all of these challenges with the potential to greatly exacerbate them. 
Moreover, in this inter-connected world, the impact of a single event can immediately cross 
borders and bring cascading consequences to locations further away.

Concerted, global action is needed to respond to societal challenges in order to improve 
living conditions for all people, especially the world’s poorest citizens. Sustainable and 
equitable solutions require humankind to make intelligent, evidenced-based decisions that 

A large aquamarine-coloured plankton bloom is shown stretching across the length of Ireland 
in this image captured by Envisat’s Medium Resolution Imaging Spectrometer (MERIS), an 
ocean colour sensor. The European Space Agency (ESA) uses satellite data to determine 

seasonal levels of phytoplankton to inform decisions on conservation and fisheries.

In November 2015, the intergovernmental Group on Earth Observations (GEO) adopted the GEO 
Strategic Plan 2016-2025: Implementing GEOSS, which lays out the organization’s agenda for its 
second decade.  GEO is built on a foundation of advocating broad, open data policies, convening 
multiple stakeholders, and building human and technological capacity to enable better informed 
decision-making around major societal challenges through the use of timely, accurate and 
sustained Earth observations.
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Similarly, Earth observations can be used to strengthen other inter-
national treaty and convention follow-up and review frameworks, 
such as those supporting the Sendai Framework for Disaster Risk 
Reduction, the United Nations Framework Convention on Climate 
Change, or the UN Convention on Biological Diversity. 

GEO’s Vision and Mission

The Group on Earth Observations (GEO), is a global partnership of 
102 governments and 95 scientific and technical organizations that 
envisions a future wherein decisions and actions for the benefit 
of humankind are informed by coordinated, comprehensive and 
sustained Earth observations. The extraordinary monitoring capabil-
ities of the countries and organizations that participate in GEO afford 
decision makers an unprecedented opportunity to gain foresight 
about critical factors that impact our future – from ongoing food and 
public health security, to real-time events like natural disasters, to 
next season’s crop outlook, to the state of the oceans in ten years.

To realize its vision, GEO works to connect the demand for sound 
and timely environmental information with the supply of data and 
information about the Earth that is collected through observing 
systems and made available by the GEO community. In doing so, 
GEO works to unleash the power of Earth observations by facilitating 
their accessibility and application to global decision-making within 
and across many different domains. 

A central part of GEO’s Mission is to build the Global Earth Observation 
System of Systems (GEOSS). GEOSS is a set of coordinated, independent 
Earth observation, information and processing systems that interact 
and provide access to diverse information for a broad range of users in 
both public and private sectors. GEOSS links these systems to strength-
en the monitoring of the state of the Earth. It facilitates the sharing of 
environmental data and information collected from the large array of 
observing systems contributed by countries and organizations within 
GEO. Further, GEOSS ensures that these data are accessible, of identi-
fied quality and provenance, and interoperable to support the devel-
opment of tools and the delivery of information services. Thus, GEOSS 
increases our understanding of Earth processes and enhances predic-
tive capabilities that underpin sound decision-making.

The Early Warning Crop Monitor is a monthly tool synthesiz-
ing national and regional crop analyst inputs along with Earth 
observation data to visualize crop conditions in countries at risk 
of food insecurity. The Early Warning Crop Monitor is conducted 
by GEOGLAM, a GEO Global initiative, with inputs from the follow-
ing partners, FEWS NET, JRC, WFP, ARC and UMD. For more informa-
tion go to: www.geoglam-crop-monitoring.org

GEO‘s Convening Power

Because of its broad intergovernmental membership and diversity of 
contributing organizations, GEO is able to assemble and coordinate 
expertise from across different disciplines and communities. GEO 
uses this convening power to bring together the unique combina-
tions of partners required to address societal challenges faced by 
communities across the globe at every scale, from individuals to 
countries to continents, drawing on comprehensive, coordinated and 
sustained Earth observations. 

Decision-making relies, and will continue to rely, on the ability 
of expert communities to utilize complex data from Earth obser-
vations and combine these with social and economic analyses. 
Sound, evidence-based decision-making will encourage sustainable 
behaviour by humankind in relation to Earth’s resources, leading to 
economic benefits for all of society. Capitalizing on its strengths, GEO 
will work during the next decade to ensure that decision-making 
is increasingly informed by Earth observations, provided through, 
and as a result of, the contributions of its Members and Participating 
Organizations.

Through engagement with user communities, GEO will play a key role 
in systematically: identifying data needs while advocating the provi-
sion of, and access to, multiple sources of data; delivering tools, skills 
and services to allow the intelligent exploitation of the data by the 
user communities; and showcasing the value of Earth observation 
data in order to expand interest in, and use of, those observations, as 
well as demonstrate their benefits to society. This end-to-end process 
of identifying needs, ensuring the availability of data with which to 
develop information to address societal challenges, and transforming 
that information into knowledge through the generation of products 
and services for end-users, defines the scope of GEO.
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Strategic Objectives

To realize its Vision and maximise the benefits that GEO can bring to 
users, through 2025, GEO defines three spheres of activity focusing 
on “advocacy” for the value of Earth observations as a fundamental 
component of timely information; “engagement” with stakeholder 
communities to address societal challenges; and “delivery’ of crit-
ical data, information and knowledge to inform decision-making. 
Accordingly, three Strategic Objectives – Advocate, Engage and Deliv-
er - will guide GEO activities through 2025. (See: Strategic Objectives 
Text Box)

GEO’s Strategic Objectives

Strategic Objective 1: 
To Advocate the importance of Earth observations as irre-
placeable resources that must be protected, rendered fully 
and openly accessible (including through contribution to 
GEOSS), and integrated to provide maximum value in support 
of achieving national and international calls for resilient soci-
eties, sustainable economic growth, and a healthy environ-
ment worldwide.

Strategic Objective 2: 
To Engage with stakeholder communities and foster strategic 
partnerships to address global and regional challenges, by 
increasing the understanding and use of Earth observations 
available in support of science-based and data-driven deci-
sion- and policy-making.

Strategic Objective 3:  
To Deliver data, information and knowledge enabling stake-
holders to improve decision-making processes and inform 
policy requirements, promote the exchange of best practices, 
enable the uptake of new technologies, and create new 
economic opportunities while leveraging public sector invest-
ment through standardization, collaboration and innovation.

Societal Benefit Areas

Guided by the Strategic Objectives, the Societal Benefit Areas (SBAs) 
are the domains in which Earth observations are translated into 
support for decision-making. GEO will facilitate the development 
of solutions to societal challenges within these SBAs by mobilizing 
resources including observations, science, modelling and applica-
tions, to enable end-to-end systems and deliver services for users. 
(See: Societal Benefit Areas Text Box)

Underpinning the SBAs is research pertaining to terrestrial, fresh-
water, ocean and atmospheric domains, over a range of spatial and 

temporal scales that makes use of satellite, airborne and in situ Earth 
observations for monitoring and understanding the current status of 
Earth systems. This research can also identify potential changes in 
Earth systems that may result in risks for global society, providing 
the time and means to respond.

Climate change and its impacts cut across all SBAs. Supporting 
sustainable development agendas while tackling the effects of 
climate change, is an example illustrating this inter-linkage. Hence, 
GEO will supply the requisite Earth observations in support of effec-
tive policy responses for climate change adaptation, mitigation and 
other impacts across the SBAs. GEO will work with its partners, such 
as the World Meteorological Organization (WMO), the Global Climate 
Observing System (GCOS) and the UN Food and Agriculture Organi-
zation (FAO), to lead national, regional and global efforts to enhance 
global observation systems, thereby strengthening resilience and 
adaptive capacity to climate-related hazards and natural disasters 
in all countries.

GEO Societal Benefit Areas 2016-2025

GEO will advocate the value of Earth observations, engage commu-
nities and deliver data and information in support of:

• Biodiversity and Ecosystem Sustainability: by bridging 
multiple types of observation data and knowledge to provide 
information on the health of Earth’s biological and ecological 
systems and their services to society; in order to strengthen 
conservation, restoration and sustainable use of ecosystems 
and biodiversity, including marine planning and ocean use, 
and forest management, in response to changes in climate 
and land use, through science-society collaborations at local, 
national, regional and global levels.

• Disaster Resilience: by increasing capacity to prepare, fore-
cast, mitigate, manage and recover from disasters; in order to 
achieve a substantial reduction of risk and losses of life and 
property through an understanding of disaster risk brought by 
maintaining and strengthening in-situ and remotely-sensed 
Earth and climate observations while enhancing the access 
to, and the sharing and use of, data and information obtained 
through such observations.

• Energy and Mineral Resources Management: by enhanc-
ing the discovery, development and sustainable production of 
mineral and renewable energy resources; in order to facilitate 
substantial increases in the share of renewable energy in the 
global energy mix, through usable, actionable information on 
resource assessment, monitoring and forecasting of intermit-
tent energy sources, including solar, wind, ocean, hydropower, 
geo-thermal power and biomass. 

• Food Security and Sustainable Agriculture: by underpinning 
development, management and forecasting of global food and 
agricultural production on land and in the water; in order to 
end hunger, achieve food security (including monitoring for 
quality, safety and correct identification) and promote sustain-
able agriculture adapted to climate change impacts through 
strengthening food production monitoring and early warning 
systems, and providing accurate, timely information on agri-
cultural production status, outlook and forecasts.

• Infrastructure and Transportation Management: by 
providing support for planning, monitoring and management 
of infrastructure (dams, roads, rail, ports, and pipelines) and 
transportation (air, land and sea); in order to minimize envi-
ronmental impacts while moving towards a low-carbon foot-
print.
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• Public Health Surveillance: by yielding insight into the threat 
of vector-borne and environmentally-linked diseases, taking 
into account impacts of climate change; in order to promote a 
substantial reduction in the number of fatalities and illnesses 
from infectious diseases, environmental pollution and health 
risks, through raising public awareness and supporting policy 
making and management with accurate monitoring and early 
warning at local, national, regional and global levels.

• Sustainable Urban Development: by assisting in the devel-
opment of resilient cities and assessment of urban footprints; 
in order to make cities and human settlements inclusive, safe, 
resilient and sustainable through identifying economic exter-
nalities, managing environmental, climate and disaster risks, 
and building capacity to participate, plan and manage based 
on objective information regarding urban development.

• Water Resources Management: by supporting management 
of water resources, including the cryosphere, while fostering 
and maintaining water quality; in order to ensure the avail-
ability and sustainable management of water and sanitation 
through sound science-based public policies informed by Earth 
observations, modelling and data integration.

Data Sharing and Data Management Principles

GEO recognizes that the societal benefits arising from Earth obser-
vations can only be fully achieved through the sharing of data, 
information, knowledge, products and services. GEO has therefore 
promoted fundamental principles for data sharing, expanding the 
trend towards open data worldwide. Thus, as it embarks on its 
second decade, GEO now aims to implement the following GEOSS 
Data Sharing Principles:

• Data, metadata and products will be shared as Open Data by 
default, by making them available as part of the GEOSS Data 
Collection of Open Resources for Everyone (GEOSS Data-CORE) 
without charge or restrictions on reuse, subject to the condi-
tions of registration and attribution when the data are reused;

• Where international instruments, national policies or legisla-
tion preclude the sharing of data as Open Data, data should 
be made available with minimal restrictions on use and at no 
more than the cost of reproduction and distribution; and

• All shared data, products and metadata will be made available 
with minimum time delay.

To further maximize the value and benefits arising from Earth obser-
vation data, GEO will continue to work with partners to promote the 
use of its Data Management Principles1, which are based on discov-
erability, accessibility, usability, preservation and curation. These 
principles address the need for common standards and interoper-
ability arrangements. This will ensure that data and information of 
different origin and type are comparable and compatible, facilitating 
their integration into models and the development of applications to 
derive decision support tools. 

Capacity Building

Building capacity, as well as sustaining and enhancing existing capac-
ity, is essential for developing the competencies of GEO Members 
and Participating Organizations in the effective use of Earth obser-

1  See GEO Strategic Plan 2016-2025: Implementing GEOSS Reference Document (see: 
http://goo.gl/3OEMNP)

vations for responding to societal challenges and addressing sustain-
able development issues. The need for greater capacity to access 
and use Earth observation data, information, tools and services is 
particularly strong in developing countries. To integrate their use in 
the decision-making processes will require collaborations with key 
government and regional entities and international donor/develop-
ment organizations to establish and increase awareness about the 
value of Earth observation information, facilitate the development 
of national GEO and Spatial Data Infrastructures, as necessary, and 
assist in the development of technical and human capacity to fully 
utilize these resources.

Moving Forward into the Second GEO Decade

With the adoption of its Strategic Plan, GEO has re-committed to 
harnessing the power and potential of Earth observations for the 
betterment of our global society. We pledge to work in concert with 
stakeholder communities to serve as a broker, connecting users, data 
providers, engineers, scientists and other relevant experts to create 
solutions to global challenges that transcend both national and disci-
plinary boundaries.

Barbara J. Ryan
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Renewable Energy – Where are we now?

The recent closure of a number of coal 
fired power stations, along with the failure 
to bring forward new generating capacity 
and problems with uneconomic fossil fuel 
plants, has raised fears of a looming ener-
gy supply gap. Recent energy industry and 
indeed media focus has therefore been 
on the ability of the UK to have sufficient 
generating capacity to meet demand. As 
a result, last month the UK government 
moved to allay fears of an electricity supply 
crunch by unexpectedly bringing forward 
key reforms to the energy market. An 
auction of contracts to supply electricity is 
to be brought forward a year, to January 
2017, and will cover the supply of power for 
the winter of 2017 to 2018.

So how will renewables solve these chal-
lenges? Well in the short to medium term 
they can contribute a significant amount 
however the quantity and timeliness 
depend significantly on the weather. The 
biggest challenge we have is ensuring that 
the country has sufficient baseload to meet 
demand when the wind and sunshine don’t 
align with the frequency demand of users. 
National Grid are tasked with ensuring that 
there is sufficient capacity in the electricity 
supply system to meet the demands of users 
and perhaps as we have had a consistent 

reliable supply for a number of decades the 
presumption by users is that this will contin-
ue. There have however been a number of 
high profile industry reports that have iden-
tified potential shortfalls of power at times 
of peak demand specifically on very cold still 
winter days. In addition the loss of generat-
ing capacity from coal-fired power stations 
has several causes, including the poor 
economics of running coal plants at present 
compared with gas, and the government’s 
announcement to phase out unabated coal 
by 2025, while cancelling a planned £1bn 
investment in carbon capture and storage 
technology a system seen as key to ensur-
ing that the UK meets its COP21 targets. 
Therefore the question of whether base load 
generation can be addressed by renewables 
in the short to medium term is unlikely. 

Renewable energy and more particularly 
low carbon energy is what the UK and all the 
other countries, which signed up to COP21 in 
Paris, require. Low carbon therefore includes 
nuclear power, which has other issues, but 
maybe a significant part of the solution 
for the carbon reduction targets to be met 
within the agreed timescale. So how and 
when will renewable energy fill the gap and 
supply the all important baseload that the 
UK requires?

RENEWABLE ENERGY seems to have 
been a staple diet for the popular 
media especially over the last three 

or four years. Specifically wind turbines and 
photovoltaic panels (PV) which have had 
significant column inches with reference to 
subsidies, the effects of a dearth or surplus of 
wind and sunshine, reliability and of course 
government policy decisions. They and other 
renewable generation have been heralded 
as the panacea of all our future energy needs 
and we have been subjected to evidence 
that is both well documented and proven 
but much that is heresay and premature. In 
this short article we aim to summarise the 
current energy situation within the UK and 
in particular the impact of renewables on 
meeting the demand for energy. 

The UK’s energy needs are broad and varied, 
but can perhaps be best put into two distinct 
categories, power and heat. From businesses 
to hospitals to consumers to transport every-
one has a need for both. So how do we meet 
these needs? Well many of us are aware of 
the most common current ways of supplying 
energy, through nuclear, coal and gas power 
stations, wind turbines, PV and hydro. Heat 
is the single biggest reason we use energy in 
our society. We use more energy for heating 
than for transport or the generation of elec-
tricity and around 80% is met by gas alone 
and as a result heat is responsible for around 
a third of the UK’s greenhouse gas emissions. 
This is as we now know unsustainable and 
at the Paris climate conference (COP21) in 
December 2015, 195 countries adopted the 
first-ever universal, legally binding global 
climate deal. The immediate result of which 
has added to the speed of energy policy 
changes already announced by the Depart-
ment of Energy and Climate Change (DECC) 
since the general election in 2015.

DECC Energy Policy announcements 2015
 30/5/16: The Conservative Party Manifesto pledge to “halt the spread of onshore windfarms” 

 18/6/15: DECC announces early closure of the RO for onshore wind

 8/7/15: Summer Budget announcements on the Climate Change Levy (CCL); while OBR   
  publishes figures on the amount of funding left in the Levy Control Framework

 10/7/15:  HMT Productivity Plan Fixing the Foundations announces scrapping of Zero Carbon Homes

 22/7/15:  DECC announces cuts to RO for solar PV and biomass and FIT accreditation 

 23/7/15:  DECC ends funding for the Green Deal Finance Company, ending the Green Deal

 19/8/15:  Consultation on changes to Feed-in Tariff accreditation closes

 27/8/15:  DECC publishes consultation on a review of the Feed-in Tariffs scheme

 2/9/15:  Consultation on changes to financial support for solar PV closes

 8/9/15:  Impact Assessment published on closure of RO for onshore wind

 9/9/15:  DECC announces decision to end pre-accreditation for new participants in the Feed-in Tariff

 23/10/15:  Consultation on review of the Feed-in Tariff scheme closes

 18/11/15:  Amber Rudd reset speech

 25/11/15: Autumn Statement and £1bn CCS competition cut

 17/12/15: Solar FITs decision announced

Vattenfall AB, Lillgrund Wind Farm Sweden.

Dong Energy And Centrica, Barrow Offshore Wind Farm.
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plants or plant-derived materials. As an 
energy source, biomass can either be used 
directly via combustion to produce heat, or 
indirectly after converting it to various forms 
of biofuel.

For the majority of consumers, understand-
ing the energy market can seem overly 
complex due to the range of technology, the 
level of investment required and the politi-
cal influence it suffers from. For the energy 
professional it is also complex because the 
industry needs to understand the market it 
works in, the legislative changes that seem 
to constantly involve energy and how they 
can ensure their businesses survive in an 
ever changing marketplace. 

Innovation is the key to finding the best solu-
tions and although politics can seem to be 
the main driver, it is individuals and teams 
in universities and commercial organisations 
that will meet the challenges head on. Refin-
ing existing technology and discovering new 
solutions that are driven by market condi-
tions will be key. What is evident is that we 
will not see wholesale change overnight; it 
will be a gradual move to renewables albeit 
driven by legislative and consumer demands. 
The UK is very much at the vanguard of a 
number of these renewable technologies 
and we have seen many times over the 
years how we rise to the challenges that 
have been set. Skills, innovation, entrepre-
neurship and the will to succeed are hugely 
important to achieving a low carbon society 
for the future. A clear long-term UK ener-
gy policy is what is required so that proper 
levels of investment can be made resulting 
in a balanced solution which uses a number 
of suitable technologies to balance the ener-
gy trilemma of security of supply with low 
carbon at affordable cost. The energy indus-
try will rise to the challenge and will produce 
the solutions that the market needs.

WIND POWER will continue to be built with 
the majority of future developments focused 
offshore and on the reduction of costs 
involved in developing and operating them. 
Onshore developments, in the UK at least, 
will slow down due to the closure of the 
Renewable Obligations, reduction in Feed 
in Tariff, planning restrictions and increased 
local objections. There still of course contin-
ues to be the challenge of matching large 
quantities of generated power with demand 
peaks and troughs.

SOLAR ENERGY, which like wind will rely 
on cost reduction however, this ‘micro-gen-
eration’ could be a major player in supply-
ing households with power especially if 
installed along side storage. The access to 
suitable knowledge and easily obtainable 
technology is resulting in consumers begin-
ning to take an interest in looking after their 
own energy needs and making the decision 
to invest both time and money in controlling 
their own power and heat.

STORAGE has been heralded as one of the 
main drivers that could convert intermittent 
renewables to a reliable baseload supply. 
Much reference to this has been made specif-
ically in battery storage however there are 
many other forms of storage including hydro, 
thermal, compressed air and flywheels. The 
reality is that it will be many years before 
commercially viable large capacity storage 
solutions are able to provide the level of 
large scale storage needed to meet demand.

WATER ENERGY includes hydro, wave and 
tidal. The Meygen tidal array in the Pentland 
Firth will be the largest in the world, show-
ing that Scotland is leading the way with 
research and development, which is now 
moving into a commercially viable solution. 
On the other hand, wave technology has 
had a somewhat chequered history over the 
last eighteen months with two high profile 
developers going into administration leaving 
wave development, at least in the UK, some-
what in a limbo. However the UK still has a 
technology lead with The European Marine 
Energy Centre (EMEC) Ltd which is the first 
and only centre of its kind in the world to 
provide developers of both wave and tidal 
energy converters with a suitable purpose-
built, accredited open-sea testing facility.

GEOTHERMAL ENERGY using high and low 
temperature geothermal energy comes 
from thermal energy generated and stored 
in the Earth and is already being used with 
great success in many countries including 

the USA and China. Once again Scotland has 
leading manufacturers of heat pumps which 
are devices that provide heat energy from 
a source of heat which includes extracting 
warmth from rivers and sea water to provide 
low carbon, affordable heating for homes 
and businesses.

BIO-ENERGY is produced from biological 
material derived from living, or recent-
ly living organisms. It most often refers to 

Hector Grant
Chief Executive 
Scottish Energy Association

The Scottish Energy Association (SEA) 
works for the economic success of its 
industry members in the power and 

energy sector working in Scotland, 
across the UK and internationally.

UK Energy Mix - first quarter of 2016
Gas (CCGT) provided 35.4% of the country’s electricity at 29.68TWh (13.7GW),

Renewables at 22.4% which generated 18.78TWh (8.7GW)

Nuclear at 19% and generating 15.98TWh (7.5GW)

Coal at 16.2% generating 13.56TWh (6.3GW)

Imports (via interconnectors) at 7.1% generating 5.92TWh (2.8GW).

http://www.enappsys.com/news_and_rep/Q1_2016_Market_Summary.pdf?ct=t%28April+2016%29

Cereal Docks Spa, Italy.

Campbell & Kennedy, Glasgow, Solar Power.
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2016 will be a pivotal year for Bioenergy in Europe  

It’s a fact, when considering renewable energy, bioenergy often faces a lack of recognition in 
the public debate. However, as bioenergy is currently concerned by multiple EU policies and 
legislations, it’s time to say it more loudly: Bioenergy accounts for more than 60% of the overall 
renewables consumption, contributing all across Europe to the fulfillment of the 2020 renewable 
energy targets! Let’s be coherent, pragmatic and ambitious when discussing bioenergy’s future, 
as more than half of the 2020 EU’s renewable development is relying on it and this contribution 
is expected to remain by 2030.      

Therefore, EU policy makers should take 
this into account and stay pragmatic when 
producing policies and legislations. We should 
not lose sight of the big picture and avoid 
putting too much of a burden on renewable 
fuels while fossil fuels remain largely subsi-
dised and subject to limited requirements. 
After the COP21 agreement, let us not risk 
hindering the dynamism and innovation of a 
key sector for renewable energy production, 
as we do not have a plan B! 

Among the policies abovementioned, three 
ongoing discussions are focusing all of AEBI-
OM’s attention, as they are considered to 
have an important impact:

• FIRSTLY, the EU strategy for Heating and 
Cooling (H&C), which the European Commis-
sion presented in mid-February. Until today, 
renewable energy policies have been 
almost exclusively focusing on the electrici-
ty and transport sectors, despite the impor-
tance of the heating and cooling segment 
when considering EU energy consumption. 
The European Commission decision to tackle 
the issue and decarbonise the H&C sector 
is therefore considered as a very positive 
signal, especially for the bioenergy sector. 
In fact, biomass is considered to repre-

sent 89% of the total EU renewable heat 
consumption and 15% of the total EU heat 
consumption. Aside from some traditional 
uses, such as wood logging, biomass has the 
potential to deliver innovative and cost-ef-
fective solutions for growing heat demand. 
In fact, technologies like CHP, advanced effi-
cient stove/boilers, are mature and ready 
to deliver for heating buildings, cities and 
industrial processes. The main barrier to the 
deployment of these renewable alternatives 
is the low price of fossil fuels and the contin-
uous support that these receive, which has 
often been hushed up. Fossil fuel subsidies 
should be phased-out urgently and carbon 
outside the ETS sectors should be priced, 
as is already the case in several Member 
States that have introduced a carbon tax. 
With such an approach, bioenergy and other 
RES could become logical alternatives and 
truly competitive. Overall, we need coher-
ence and a constant eye on the long-term 
decarbonisation objective (i.e. 80-95% GHG 
emissions reduction by 2050) if we want to 
steer clear of technology lock-ins or strand-
ed assets within a fossil fuel infrastructure 
(like new fossil gas pipelines).

• SECONDLY, the 2030 Climate and Energy 
Framework and the new Renewable Energy 
Directive will establish the policy frame-
work for renewable energy (RES) for the 
period 2020-2030. In fact, within the devel-
opment of its Energy Union Framework 
Strategy, the European Commission 
announced a new renewable energy pack-
age for the post-2020 period, including a 
new renewable energy directive (REDII) 
with 2030 targets. While preparing the 
directive, the European Commission has 
launched a wide consultation on the new 
renewable energy directive. 

 This review was actually a very good oppor-
tunity to look back on achievements and 
lessons learnt. So far, despite a few specif-
ic sectoral concerns, most observers agree 
that the first renewable energy directive 
(RED) allowed renewable energy operators 
to develop and plan investments within a 

THERE is no doubt that bioenergy will be 
high on the agenda in 2016 and beyond. 
In fact, new frameworks and regula-

tions will be discussed this year in Brussels, 
with critical impact on the bioenergy sector 
as a whole. Depending on the direction set 
by European policy makers, the European 
bioenergy industry will be facing either chal-
lenges or opportunities after 2020. Listing all 
those existing or coming policies could actu-
ally give the impression of a Prévert-style 
exercise: the EU 2030 Climate and Energy 
packages, the EU bioenergy sustainabili-
ty policy, the EU strategy on Heating and 
Cooling, the EU Bioeconomy strategy, the 
Circular economy package, the Eco-labelling 
revision, the air emissions legislation imple-
mentation (medium combustion plants and 
large combustion plants directives), the state 
aid guidelines revision, the Forest strategy 
implementation, the LULUCF  decision, the 
EU market design and the ETS revision are 
among the key policy files we could mention. 

However, we must not forget that the bioener-
gy sector is still representing a small segment 
when compared to fossil fuels. It remains an 
industry populated by players of very differ-
ent sizes and capacities ranging from the local 
traditional SME to larger producers or users. 

European Energy Dependency. 
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stable medium-term regulatory framework. 
The RED, pioneer initiative at the time, has 
encouraged Member States to support RES 
projects, sometimes with financial incen-
tives that were key in terms of developing 
a more mature sector that could face the 
competition of fossil-derived energy.  This 
stability and support was a strong signal 
for economic operators who answered the 
call en masse, allowing the development of 
renewables and progress towards the 2020 
20% EU target. 

 However, political stimuli are short-lived 
and need to be renewed when the time 
comes. As a matter of fact, contrary to 
all expectations, investments in renew-
able energy assets in the EU fell by 18% 
in 2015, reaching their lowest level since 
2006! When you take the time to ask key 
European bioenergy industry players’ 
about their main concerns, responses are 
often twofold: a lack of regulatory visibil-
ity after 2020 and the recent changes in 
some national support schemes which are 
no longer considered as secure as they 

once were. In this context, the positive 
outcomes of COP21 are an opportunity 
not to be missed, and should be used by 
the EU to renew its momentum. What RES 
market players need above all today is a 
strong positive message and a solid medi-
um term vision within the framework of 
this new renewable energy directive. With 
this in mind, AEBIOM has thrown its weight 
behind an ambitious post-2020 renewable 
energy package, as we think that the EU 
renewable energy sector can deliver much 
more than the 27% of the 2030 target set 
so far by both the Commission and Member 
States! We also regret that the EU target is 
not implemented into nationally legally 
binding targets. 

 In addition to these key concerns, AEBIOM is 
advocating for an approach meant to reas-
sure market players based on 4 simple prin-
ciples: firstly, it’s always good to remind 
ourselves that we should meet the 2020 
objectives (20% RES). Secondly, we need to 

Jean-Marc Jossart
Secretary General
jossart@aebiom.org
www.aebiom.org

build on the existing RED and seek to improve 
it. Thirdly, the recent EU Heating and Cooling 
strategy challenges and conclusions should 
be taken into account in the RED revision. 
Finally, as a key role is played by the building 
sector, a minimum share of RES should be 
required for all new buildings and long-term 
renovation strategies of existing buildings 
should be established at national level. 

• FINALLY, in mid-February, the European 
Commission announced a 3 month public 
consultation which should lead to the 
development of an improved EU bioenergy 
sustainability policy announced for the 
end of the year. For years, AEBIOM has 
been supporting the concept of a harmo-
nised EU policy on sustainability that 
would simultaneously provide investor 
trust and visibility, avoid market barriers 
and give the opportunity to the sector to 
show its commitment to delivering 
sustainable bioenergy. Over the last few 
years, the absence of such harmonisation 
has led to the onset of varying national 
sustainability rules, making trade barriers 
more complex. Worse still, this gap has 
also given room for discrediting the bioen-
ergy sector on the whole, on the basis of 
oversimplified and stereotyped messages 
based on individual cases which are now 
winding their way into the EU public 
debate. An EU sustainability policy, based 
on a realistic, balanced and non-bureau-

cratic approach, would make sure that 
sufficient volumes of sustainable biomass 
will be mobilised and delivered to the 
market. In stark contrast, a dogmatic 
approach based on theoretical principles 
and simplistic communication concepts, 
such as “a cap on biomass”, as proposed 
by some NGOs, would certainly hinder the 
development or the switch to bioenergy. 
This would also cause some more devas-
tating, unintended consequences, one of 
which is the maintenance of or increase in 
fossil fuel consumption! Let us think about 
small scale project developers: in the 
current context, while already facing diffi-
culties to implement their plan, adding 
additional burdens, will certainly be a crit-
ical deterrent leading them to keep more 
convenient fossil fuels solutions. Let us not 
make bioenergy something perceived as a 
long, hard battle, an endless ordeal.  

The European energy policy framework can 
sometimes be considered as a complex 
puzzle. Every piece is important in order 
to get the big picture, and you need them 
all to clear the way towards the develop-
ment of a sustainable bioenergy market. 
Many stakeholders, often with different 
visions and objectives, are today involved 
in the bioenergy debate. Working togeth-
er, and moving in the same direction, is 
becoming a key challenge. However it 
will be mandatory if we want to benefit 
from the various advantages that bioen-
ergy can deliver, whether dealing with the 
EU’s future energy security, the EU’s contri-
bution to climate change mitigation, the 
creation of local jobs and the multiplica-
tion of disruptive innovations. 

Forest stocks. 

Final energy consumption. 
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Special Focus Edition on Renewable Energy 
Towards a European Innovation Council

The global transformation of our energy system towards efficient use of finally 100% renewable energy is a revolutionary 
process, whose impact on science, technology and the economy as a whole can hardly be over-estimated. It is 
fuelled by the need to replace limited fossil and nuclear energy resources by virtually unlimited sources available 
from harvesting renewable energy such as solar, wind and bio-energy. This transformation requires a wide range of 
application-oriented research that might be well served by the establishment of an European Innovation Council, as 
suggested by the Commissioner for Research, Innovation and Science Carlos Moedas.

In recent years, this unavoidable, slow process, part of the huge 
task of the global transformation to sustainability, has been 
accelerated by two seemingly unrelated forces: on the one side, 

the detailed analysis of the International Panel on Climate Change 
IPCC lead to the COP-21 agreement, signed now by more than 175 
states, on a global road map to drastically limit CO2-emissions, 
in order to create a chance to prevent catastrophic global climate 
change. On the other hand, the unexpectedly rapid reduction of 
the cost of electricity produced from renewable sources, especially 
solar photovoltaics (PV) and wind, resulted in a rapidly increas-
ing market for these technologies. Just this March an International 
Workshop on ‚PV Going to the Terawatt Level’ in Freiburg, Germany, 

was organized by the Global Alliance of Solar Energy Research 
Institutes GA-SERI. It highlighted that global photovoltaics will 
grow within the next decade from the current Gigawatt level into 
the Terawatt level, requiring to double global PV production capac-
ity within the next five years, from currently 60 GW/yr to 100-120 
GW/yr by 2021. Electricity auctions in Germany already yielded 
offers for PV electricity for prices near 7ct/kWh, and translating 
this result from Germany with only 800-1.000 hrs of effective 
sunshine per year to countries with 2.000, even 2.500hrs shows 
where we are already today. In line with this, just recently PV 
electricity was offered in an auction in Dubai for 3 ct/kWh, an 
unprecedented number!

This rapid expansion of volatile renewable energy has to be accom-
modated by an increasingly complex smart grid, well prepared to 
react rapidly to changes of feeding-in of electricity, caused by clouds 
or the volatile character of wind. Integration of storage will be 
important, and it is very beneficial that the prices for modern batter-
ies are following a similar price experience curve as that for PV. It is 
very encouraging to learn that in Germany, with now 35% of renew-
able energy in its electricity grid, the ’System Average Interruption 
Duration Index’ SAIDI was cut in half in the last 10 years, when the 
fraction of volatile renewable energy in the grid doubled!

This observation shows that technology development allows to actu-
ally increase the security, the resilience of the power grid against 
unexpected changes: incorporation of large amounts of volatile elec-
tricity forces to equip the grid with independent operation, intel-
ligent nodes, that direct oversupply of electricity as well as take 
care for local electricity shortages. The resulting grid is better and 
behaves more reliably than a grid that only distributes the power of 
thermal plants running around the clock, with little need for provi-
sions for sudden changes of supply or demand.

Professor. Eicke R. Weber 
President of the Association of European Renewable Energy Research Centres (EUREC).

President of the German Energy Storage Association (BVES)
Director of the Fraunhofer Institute for Solar Energy Systems (ISE)

Professor for Physics and Engineering at the University of Freiburg.

An opinion piece by Professor Eicke Weber.
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In all, the on-going fundamental transformation of our global energy 
system to a system finally based on 100% renewable energy is a 
formidable challenge for science and technology on many levels, 
from the improvement of efficiency at even lower cost of solar and 
wind power systems, to issues of grid management, development 
and incorporation of low-cost storage systems, transformation of the 
mobility sector, and increasing the energy efficiency of production 
and the housing sector, to name the most important ones.

The need for an European Innovation Council

In all of these fields, further improvements, and even breakthroughs 
are expected in research, especially application-oriented research for 
implementation in the market. This brings me to a second topic of 
this opinion piece: how can we support applied research as effec-
tively as we do this in fundamental research? I would like to discuss 
here especially the situation in Europe, however, our fundamental 
considerations are of general relevance. We do have very good tools 
for the support of fundamental research. In the EU, the flagship 
for this is the European Research Council ERC. The ERC has in its 10 
years of history developed into a formidable power for selecting and 
supporting the best research proposals through Europe, independ-
ent on the research topic and the location of the proposer’s institu-
tion. Grant awardees experience a substantial boost to their careers, 
which may accelerate by obtaining e.g. a tenured faculty position. 

However, a key criterion in selecting ERC awards is the scientif-
ic quality of the proposer, that usually has to be evidenced by an 
impressive publication record, including high-impact publications, 
good citation record, if possible even a high ‚Hirsch-index’, indicating 
many high-impact publications. Whereas all of these factors are a 
valid measure for scientific quality, they have little to do with inno-
vative application-oriented research. Therefore, application-oriented 
research only rarely is funded through the ERC mechanism, although 
in principle ERC is open to all project proposals.

To remedy this situation, the best approach will be to use the ERC 
success story to copy its key characteristics into a new institution, 
fittingly to be called a European Innovation Council EIC, which shall 
strive to attain a similarly high reputation and impact in the field of 
application-oriented research.

The first key feature to be copied from ERC is the fundamental open-
ness to all topics: it is not important from which field a suggested 
research originates.

Next, typical grant proposals are to originate from single-investiga-
tors or small groups, not from large cooperation, and should typically 
be in the € 1-3 Mio range for 2-3 years of duration. Industry contact 
at the proposal stage might be useful, but not required.

There should be no regional considerations employed, regional 
balance should not be considered in the award process.

In addition to criteria valid for both, ERC and EIC project proposals such 
as the scientific quality, creativity, and innovativeness of the proposals, 
there should be one central new criterion for ERC grants: the likelihood of 
the proposed research to result in a product, that might within a 2-5 year 
time range find acceptance in the market. Whereas ERC grants generally 
address technology readiness levels (TRL) from 1 to 4, EIC grants should 
address projects with TRLs ranging from 4-7, so that introduction into the 
market not long after finishing an EIC project has a realistic probability.

With this kind of guideline, EIC grants should develop a similarly good 
reputation as ERC grants, but in the case of EIC with special interest 
for investors, rather than for hiring institutions, as in the case of ERC.

As a matter of fact, being selected for an EIC grant should alert inves-
tors that the project proposal might be very attractive for investment 

after finishing the 2-3 years of research work funded by the EIC grant. 
A successful EIC grantee should have good chances to use other EU 
mechanisms ready to provide support for start-up companies, such 
as the Knowledge and Innovation Communities KICs of the European 
Institute of Innovation and Technology EIT.

With these features it can be well expected that the creation of an 
EIC might – after a ramp-up phase from 2017 to 2020 - result in 
an institution of similar size and budget as the ERC. Actually, it can 
be expected that quite a few ERC grant projects might continue to 
transfer the findings into practical applications with the help of EIC, 
followed by support of the resulting start-up company through EIT. In 
this way, the EIC may close an important gap between the existing 
institutions ERC and EIT in the European Innovation chain.

The upcoming mid-term review of Horizon 2020 in 2017 might actu-
ally offer an excellent opportunity to start the EIC, with a modest 
budget first, that may be limited to just one range of research topics 
such as energy research, an area which in the coming years will be 
especially in need of innovative applied research, as described above.

It is very heartening that creation of an EIC has found widespread 
support by member institutions of EUREC, of EARTO and other impor-
tant stakeholder organisations. Commissioner for Research, Innova-
tion and Science Carlos Moedas is a strong supporter of this project 
that has the potential to improve European competitiveness by help-
ing to bridge the ‚valley of death’ between excellent research and 
the market place.

Initial results of the European Commission’s public consultation on 
the EIC were released on May 4th1. The EC is expected to present a 
paper to the Competitiveness Council of May 26th -27th2 setting out 
its views on the EIC for the first time.

Prof. Eicke R. Weber
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1  https://ec.europa.eu/research/eic/index.cfm

2  http://www.consilium.europa.eu/en/meetings/compet/2016/05/26-27/
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It is clear that science and 
technology are vital to 
solving persistant social and 
environmental problems.
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