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PROFILE: The Institute of Highway Technology and Innovation provides a modern platform between science and business

SPECIAL FEATURE: SPACE

A STRATEGY FOR SPACE

The space sector, including the many and diverse related activities, is inextricably tied to Europe’s future growth and success. Here,
the European Commissioner for Internal Market, Industry, Entrepreneurship and SMEs, Elzbieta Bierlkowska, outlines some of the
EU’s strategic priorities to ensure the European space sector remains competitive

CHASING A COMET

Dr Fred Jansen, project manager of the European Space Agency's Rosetta mission, discusses some of the challenges

and lessons learnt from this comet-chasing enterprise, as well as what the future may hold should contact with the lander,
Philae, be re-established

PROFILE: The EGSIEM project utilises Earth observation data to develop tools against the effects of global warming
PROFILE: The Remote Sensing Centre is now a partner in Horizon 2020 and covers research in satellite data application

SUPPORTING LIFE
Dr Christel Paille, of ESA's European Space Research and Technology Centre, on the major aims of life support systems research

PROFILE: The EU project TIME SCALE meets the crucial need for future space missions and sustainable food production on Earth

ICT

STIMULATING SIMULATIONS

The president of the European Social Simulation Association (ESSA), Professor Flaminio Squazzoni, discusses the role of ESSA, the
uniqueness of social simulation research in Europe, and the need for the ICT aspect to be integrated into the education of the next
generation of social scientists

PROFILE: Aalto University’s Department of Computer Science on a new discipline of studying big social data with computational approaches

BIG DATA BOOST
Big Data has the potential to fransform the tourism industry, as Pan European Networks explores

PROFILE: ETOUR explains how Big Data can be turned into valuable insights for strategic innovation in places and destinations

WELL-BEHAVED SOFTWARE

With communication now a prominent feature of distributed software systems, systems in which software artefacts rely on
communication protocols to achieve their goals are becoming increasingly important. Here, Dr Jorge A Pérez discusses the
challenge of ‘correct-hy-construction” communicating software

UNRAVELLING GENETIC NETWORKS
Professor Ernst C Wit and Dr Marco Grzegorczyk on novel statistical methods for reverse engineering cellular networks from post-genomic data

SAFETY FIRST
Professors Hans Hansson and Sasikumar Punnekkat on SafeCer — Safety Certification of Software-Intensive Systems with Reusable Components

THE EMERGENCE OF SYSTEMS OF SYSTEMS
The DYMASOS team on the control of autonomously acting systems for improved global performance

ENERGY
PUSHING THE SMART GRID FORWARD
Amidst efforts to develop the European smart grid, the Commission’s Smart Grids Task Force is at work, as Manuel Sanchez Jiménez writes

DELIVERING LOCAL BIOENERGY
Louise Ciaravella, of the European Bioenergy Research Institute, outlines the efforts to support local bioenergy developments

PROFILE: The Faculty of Production and Power Engineering uses innovative systems to regulate rational energy management
PROFILE: INDEK at the Royal Institute of Technology, Sweden, shares research that focuses on renewable energies in Europe

ELECTRIC GRID
PEN assesses the European Electricity Grid Initiative report from the European Network of Transmission System Operators for Electricity

PROFILE: The ABOWE project aimed to provide ‘proof of concept’ on how biomass-based waste materials could be used as raw materials
PROFILE: The Institute for Chemical Processing of Coal uses innovative gasification reactors to help reduce negative impact on the environment

A BUSINESS CASE
PEN speaks to Luke Warren, chief executive of the Carbon Capture & Storage Association, about the future of CCS in Europe

PROFILE: The Crown Estate’s Dr Ward Goldthorpe and Shabana Ahmad on the value of having options in CO, transport and storage
PROFILE: The Chemical Process Intensification Group explains how ultra-pure hydrogen can be produced efficiently from natural gas
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HEALTH 106
THE EU HEALTH AGENDA 106
The new European Commissioner for Health and Food Safety, Vytenis Andriukaitis, speaks to Pan European Networks about
how he will continue to work for a healthier Europe whilst in office, as well as his own desire to assist member states in
addressing the challenge of increased calls on national health services at a time of intense pressure on public finances
MORE THAN AN AMERICAN DREAM 110
The EAPM's Denis Horgan discusses why personalised medicine is much more than just a US effort
PROFILE: The Competence Center for Applied Biotechnology and Molecular Medicine defines the truth of translational research 112
ReMaster REMASTERED 114
Dr Toni Ruohonen on new automated process analysis solutions that help healthcare professionals make valid decisions
NON-COMMUNICABLE DISEASES 115
A VIEW OF CVD FUNDING
Chair of the Steering Committee of the CardioScape project Professor Frans Van de Werf discusses disparities in CVD funding throughout the EU
PROFILE: The Second Department of Internal Cardiovascular Medicine shares its interest in all things cardiovascular 118
THE HEART OF THE MATTER 120
Director of the European Heart Network Susanne Lagstrup speaks to Pan European Networks about some of the ways
in which EU policy could, and should, develop so as fo tackle the burden of cardiovascular diseases in Europe, particularly
in light of the inauguration of the new Commission
™|
COMBATTING CANCER 122
PEN explores past and present EU efforts in the fight against cancer and how they might continue under the new European Commission
PROFILE: The Cicely Saunders Institute is developing robust patient-centred outcome measures for use in advanced illness 124
BEYOND TRADITIONAL CHEMOTHERAPY 126
PEN looks at innovative approaches to cancer therapy — including targeted treatments — as efforts to enhance drug delivery continue
PROFILE: Marien Hospital Hene'’s Surgical Oncology Department explains how biology can now enter the surgical field 128
EXPANDING ONCOLOGY OPTIONS 130
Dr Peter De Wulf on understanding and targeting chromosome mis-segregation and aneuploidy at the European Institute of Oncology
& DIGESTIVE DEVELOPMENTS 132
Michael J G Farthing, the president of United European Gastroenterology (UEG), speaks to Pan European Networks about the
recent ‘Survey of digestive health across Europe’, the organisation’s three Future Scenarios, and other issues in the field, such
as the importance of colorectal cancer screening
HAS DIABETES HAD ITS DAY? 134
PEN speaks to Dr Roberto Bertollini about what is needed from both Brussels and member states to properly address diabetes across the Union
OBESITY IN EUROPE 135
Pan European Networks investigates the issue of obesity, including World Health Organization definitions, and outlines the 2015 ECO congress
PROFILE: Professor Martin Steinhoff on the link between high quality basic and clinical science 136
] INFECTIOUS DISEASES 140
'\ INFECTION CONTROL
The president of the European Society of Clinical Microbiology and Infectious Diseases, Professor Murat Akova, speaks to
Pan European Networks about the recent Ebola epidemic in Africa and the cases experienced in Europe, as well as issues
surrounding the spread and treatment of other infectious diseases, such as chikungunya, malaria and dengue
PROFILE: Johannes Gutenberg University shows how intensive collaboration with quantum chemists can advance anti-infective drugs 144
PROFILE: Université catholique de Louvain advocates appropriate antibiotic use and rapid diagnosis of antimicrobial-resistant organisms 146
THE FUTURE OF MODERN MEDICINE? 148
Rising antimicrobial resistance is proving a major challenge for society at large, as Dominique Monnet of the ECDC explains
PROFILE: The Lille Centre for Infection and Immunity explains advances towards eradicating neglected tropical diseases 150
PROFILE: Saltro Diagnostiek addresses the growing issue of antibiotic resistance and work towards lowering unnecessary prescriptions 152
HCV IN THE EU 153

) The Hepatitis C Initiative's Dr Eberhard Schatz speaks to Pan European Networks about efforts to tackle hepatitis in Europe today,
Q including, from a legislative perspective, the adoption of laws to decriminalise drug users, as well as HCV prevention,
screening, early diagnosis, and treatment among people who inject drugs
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ESSA PRESIDENT PROFESSOR FLAMINIO SQUAZZONI DISCUSSES THE ROLE
OF ESSA AND THE UNIQUENESS OF SOCIAL SIMULATION RESEARCH IN EUROPE

Stimulating simulations

the development of social simulation research, education and

application in Europe and has become the most important hub
of social simulation worldwide, promoting international initiatives to
build a bridge between regional groups and associations.

The European Social Simulation Association (ESSA) promotes

ESSA’s objectives include encouraging the development of social
simulation in Europe and more widely, promoting international co-
operation, developing the distinctiveness of European social simulation
research, and favouring applied social simulation research that responds
to important stakeholders’ needs.

In an interview with Pan European Networks the president of ESSA,
Professor Flaminio Squazzoni, discussed the role of ESSA, the
uniqueness of social simulation research in Europe, and the need for the
ICT aspect to be integrated into the education of the next generation of
social scientists.

How would you define social simulation?

Social simulation is the application of computer simulation techniques
to study complex social phenomena, such as ethnic segregation in urban
areas, ftraffic jams or discriminative norms in social groups or
organisations. It combines social science theories and advanced
computing methods to understand how the relatively simple behaviour
of individuals can generate unpredictable collective patterns, especially
when network externalities are present.

If people’s behaviour also depends on what others do, and if certain
contexts influence the way individuals perceive a given situation, then it
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Professor Flaminio
Squazzoni

If people’s behaviour
also depends on what
others do, and if
certain contexts
influence the way
individuals perceive a
given situation, then it
can be very difficult to
predict what can
happen at the
collective level

can be very difficult to predict what can happen
at the collective level. By building computer
simulations whereby individual behaviour and
social interaction are realistically modelled,
social simulation attempts to provide insights
on collective patterns that can spontaneously
emerge from social interactions. In doing so,
this research synthesises findings from the
behavioural sciences, psychology, economics
and the social sciences, and so helps to fill the
gap between qualitative and quantitative
knowledge, which are typically fragmented in
different disciplines or areas.

Building on the pioneering contributions of the
1990s, social simulation is now recognised
worldwide as an innovative method 1o examine
social phenomena which also has important
implications for policy and examples of
applications in businesses and the public sector.

The field also has highly recognised
international journals — the Journal of Artificial
Societies and Social Simulation (JASSS), for
example — and three regional associations —
ESSA, the Pacific-Asian Association for
Agent-based Approach in Social Systems
Sciences (PAAA) in Asia, and the Computational
Social Science Society of the Americas (CSSSA)
— which gather together hundreds of
researchers from different disciplines who aim
to understand the mechanisms that preside
over a social system'’s behaviour.

What makes European social
simulation research distinct?

The origins of social simulation are European,
and Europe has the largest community of
people doing this type of research.

The initial meetings on social simulation were
organised in Europe in the 1990s; the first was
hosted by Nigel Gilbert at the University of
Surrey in the UK. These meetings were pivotal
in initiating a community that eventually
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developed worldwide, especially around the
online SimSoC network.

In 1998, SimSoC promoted the establishment
of JASSS, an Open Access, online journal
which had a lot of Europeans among its
promoters and which is now the main forum
in this field worldwide.

Following that, the initial community expanded
with the establishment of ESSA, the first
association of social simulation scholars, which
was founded in 2003. ESSA had an active role
in promoting a European community and also
induced other communities to establish regional
associations (PAAA and CSSSA), with which
ESSA collaborates in hiannual joint meetings.

This created positive conditions for developing
a large scale, cross-national EU community,
with important implications for collaborative
research projects and joint educational and
scientific initiatives — which were highly
recognised in the last EU framework
programmes in terms of funds and support.

However, what makes social simulation distinct
in Europe is the fact that, from the very
beginning, it has been dominated by social
scientists, i.e. by people interested in combining
social science with advanced computational
research. By way of comparison, social
simulation in Asia is dominated by computer
scientists, while the US community mostly
traces back to the Santa Fe Institute’s complex
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While prediction is
what some people
may expect from
science, | believe that
the understanding
and management of
complex social
systems is

more important

ICT

adaptive systems research programme. This implied that social
simulation was less recognised among social scientists, and its fortune
was dependent upon the ups and downs of this institution.

Generally, the widespread impression is that social simulation is more
vital in Europe, and there are more funding opportunities for this type of
research here than anywhere else.

How would you like to see social simulation promoted
at the international level?

Social simulation already has something of an international dimension,
in part thanks to the collaboration between ESSA, CSSSA and PAAA, and
social simulation events (conferences and summer schools, for instance)
typically attract scholars and students worldwide. However, a critical mass
has not yet been reached in order to stimulate the establishment of social
simulation communities in places like South America, China, or India.

On the other hand, dramatic barriers exist with regard to the establishment
of international collaboration in research activities, with the exception of
personal contacts, student exchanges, or small scale projects.

Exploring funding schemes that could promote international research
would also be helpful for social simulation.

What are your thoughts on the argument that using
fairly simple models to simulate real life with computers
is not always the best way to predict behaviour?

This is a serious point. However, | don't believe that predictability depends
on the degree of simplicity or complexity of scientific models. And,
moreover, we are able to develop rich computer models with simulations
that include hundreds of parameters and real-time data.

While prediction is what some people may expect from science, | believe
that the understanding and management of complex social systems is
more important. If we consider that markets or societies are complex
systems in constant change, as people’s behaviour is different depending
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on the context, simulation models that look at people’s behaviour and
what happens when large groups of individuals interact in non-trivial
ways can be helpful to understand what to do.

Social simulation indicates that the complexity of social systems cannot
be suppressed or reduced; rather it must be harnessed for the common

that our simulations cannot produce exact predictions.

With the increasing prevalence of social media, as well
as issues such as terrorism and extremism, how are
the challenges of social simulation evolving?

First, incorporating large scale data in our simulations is now possible
with the advent of new social media, and so social media should be seen
as a great opportunity. However, Big Data without theories on human
behaviour can at best generate puzzles to be solved and new questions
to be answered; science-based intellectual exercises will always be
needed. On the other hand, abstract models or pure theories without
data will soon be viewed as a poor, old school exercise, also within the
social sciences. A new alliance between the Big Data approach and social
simulation is thus required.

The real problem is, given that social simulation is a more complicated
endeavour than running econometric regressions or executing a data
mining algorithm on an empirical dataset, for instance, its capacity to
provide real-time responses to important social issues such as terrorism
is still limited. Important advances have been made towards
standardising social simulation model building so that now everyone can
work on pre-existing or computational modules and build them faster
and more efficiently.

However, the possibility of responding to urgent social issues also
depends on the ability to convince policy makers about the advantages
of this research to solve such problems. | nevertheless remain optimistic
and believe that it is just a matter of time due to the fact that the
limitations of the current repertoire of policy instruments (such as
econometric estimations, geo-visualisation and economic models) have
now been recognised.
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Promoting reform of
curricula, as well as

science into other
curricula (e.g. artificial
intelligence or data
mining), is something
good. To do so, understanding is fundamental, independent from the fact that ESSA will support

Yet this process will not be a spontaneous
convergence; social simulation scholars must
be able to produce a new policy narrative which
is to be coherent with the principle of social
complexity and, moreover, be able to take this
research to the next level so as to demonstrate
its policy-informing potential.

The importance of this effort is widely
recognised in our community, and | am
confident that we are getting close to a tipping
point where this research will be considered a
serious tool by policy makers.

Where does ESSA fit into this?

ESSA has the potential to build on its past and
current successes (conferences, schools, student
awards etc.) and to do much more moving
forwards. In the first instance, we could promote
educational reform of the traditional social
science training, which is crucial for the future.

Many social scientists are not trained in
computing, and this holds for all training levels
and universities. This computing gap penalises
social scientists. Promoting reform of social
science curricula, as well as injecting social
science into other curricula (e.g. artificial
intelligence or data mining), is something that
ESSA will support more actively.

We also need to involve public and private
stakeholders to a greater degree and to improve
the impact of this research and ensure jobs for
young scholars outside of academia. We aim to
be a platform to encourage institutional
experiments towards transdisciplinary, issue-
oriented research and education institutions that
embody social simulation research.

Indeed, the mantra of discipline and ultra-
specialisation is  detrimental to a
complexity-friendly view of societies, economies
and technologies.

Professor Flaminio Squazzoni
President

European Social Simulation Association
(ESSA)

browse www.essa.eu.org
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