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Purpose
The Scanning for Emerging Science and Technology Issues (SESTI) project was about identifying “emerging issues” that
could have a potentially significant impact on society by 2030, are still not sufficiently recognised by policy makers, and to
which policy makers should (perhaps) pay more attention. The overall objectives were to research the added value of
weak signal scanning, develop and improve the theoretical concept of weak signals, assess the strengths and weaknesses of several scanning methods (exploratory and evaluative), identify emerging issues and ways of creating awareness among the policy community.

Weak Signals for Research Policy1
Often societal developments are highly influenced by
unlikely events with low probability but high impact.
These so-called “weak signals” are not clear-cut and are
only rarely discussed in the policy arena (or not at all).
Although it is generally accepted that early warning to
these weak signals is an important input to policy making, the development of approaches and methods to
identify them and feed them into the policy process are
still in the early stages. Apart from more traditional approaches, which are still useful in dealing with these
“weak signals”, the developments in ICT offer new opportunities for efficient and effective identification methods.
An essential characteristic of “weak signals” is the combination of low probability and high potential impact.
Normally these “weak signals” are not discussed in mainstream policy settings, let alone addressed by policy.
1

Information about the context of the project, the challenges
addressed and the approach taken were gathered from the
Annex I: “Description of Work” of the SESTI EU Seventh
Framework Programme grant agreement.

However, they need to be anticipated to ensure quick
and adequate responses to benefit from opportunities
given and/or counteract undesired impact.
On the one hand, an accelerating pace of scientific discoveries opens up new opportunities for developing
innovative new products and services. The early detection of “weak signals” in scientific areas with potentially large impact on innovation is one crucial element
of the project effort.
On the other hand, Europe is likely to be confronted in
the future with new sets of socio-economic challenges.
Several of these challenges are already under discussion today while others remain vague and uncertain. In
this respect, there is equally a need to look ahead and
identify possible future trends and socio-economic challenges with a high impact.
The Scanning for Emerging Science and Technology
Issues (SESTI) project aimed at combining research in
the field of “weak signals” in order to determine and
assess what approaches and methods can be used for
policy purposes and to identify the future of research in
case studies and show how the results of research can
be made usable for policy.

The EFP is financed by the European Commission DG Research. It is part of a series of initiatives intended to provide a ‘Knowledge Sharing Platform’ for
policy makers in the European Union. More information on the EFP and on the Knowledge Sharing Platform is provided at www.for esight-platform.eu
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The SESTI project was mainly financed by the European
Union in the Seventh Framework Programme under the
Social Sciences and Humanities theme. The consortium
involved in the collaborative effort consisted of the following parties: the Austrian Institute of Technology, the Institute for Prospective Technological Studies, the Malta
Council for Science and Technology, the Manchester
Institute of Innovation Research, and the Dutch TNO
Strategies for the Information Society group.
Weak Signals as Early Warning System
The overall goal of the project was to contribute to the
development of an effective transnational system for
the early identification of weak signals of emerging
issues that will have an impact on Europe. In the project, two research questions were central: (1) What
new foresight approaches can be used to identify
“weak signals” in a systematic, efficient and effective
way, and how can they be made operational? (2) How
can “weak signals” be systematically linked to policy
processes to have an impact?

Innovative Tools for Scanning
& Communicating Weak Signals
The overall strategy of the project was to balance content development, methodological insights in “weak
signal” identification and actual use of information by
the user (policy) community, which again may lead to
new insights for the operationalisation of methods.
The general organisation of the project is visualised in
the diagram:
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that gave priority to:
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In the following text, the different aspects of the project
shown in the diagram will be discussed summarily.
The WikiHub
One of the cornerstones of the project was the WikiHub. This Internet website provided the backbone to
the communication infrastructure, both internally and
externally. The WikiHub fulfilled two functions: it
served as a communication and a scanning tool. The

-

Topics that are not currently addressed by EU
policy or FP7 or are addressed in a limited way.

-

Topics with a long-term orientation (2030) and
having no “owner” in the European Policy arena.

-

Topics that have relative low probability and potentially high impact.

information collected would be integrated into the WikiHub acting as a pool of weak signals that could be edited by the different partners responsible for the various
scanning activities as well as by external users.
Scanning for Emerging Issues
The objective of this work package was to scan the
environment for weak signals and emerging issues. An
important base for this would be the joint database of
the coordination group of national horizon scanning,
which was initiated by the Forsociety ERA Net. The
methods used included input from national foresight
representatives and initiatives, Internet scans, literature
scans, participatory conferences, electronic surveys and
interviews with visionaries.
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Another objective of the study was to evaluate the answers to the research questions stated above in a practical situation to enhance usability. For this purpose, the
case of the future of research was chosen, leading to
the following research questions: (1) What are the weak
signals at the interface between scientific discovery,
emerging fields of innovation and societal needs in
Europe? (2) What national and global developments in
business, research and society have a high potential
impact on the research infrastructure, and what will
happen if they are not addressed by policy?

Processing Information
The objective of this work package was to process the
information collected in the scanning activities. As this
was still fragmented information stemming from different
sources, it needed to be processed to achieve a coherent structure. The information collected was processed
in a first stage by one of the project partners for discussion at workshops. During two workshops general futures experts were involved. They selected 50 emerging
issues for further analysis based on an input document
containing a long list of issues describing them from a
global perspective.
In-depth Analysis
The major objective of this work package was to research
in depth selected emerging issues creating more background information to initiate a discussion in the policy
arena. The selected issues were further investigated
using desk research, interviews and an internal expert
workshop oriented towards creating new (contextual)
information. For each issue, a horizon scan discussion
Page 2 of 4
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document was drawn up, describing in depth the respective issue, to serve as a basis for the discussions at
the transnational (and potential national) workshops.
Transnational Workshops
The results of the in-depth analysis of the emerging
issues selected were presented to international stakeholders to evaluate the potential impact and create momentum to address and elaborate the issue. These
results, together with the horizon scan discussion
document, were presented at an EU-level workshop that
was organised for EU representatives from different
areas and also involved experts in the field to discuss
the issue.

Selecting Signals for Further Assessment
An advisory commission played a large role in the selection of the signals to be further assessed. All signals identified would be assessed with a semi-quantitative indicator scheme to be developed during the start up phase.
Knowledge Dissemination
This work package aimed at facilitating the effective
dissemination of knowledge generated through the project and sought to ensure that strategic intelligence and
information would reach relevant stakeholders, in particular policy-makers and those responsible for implementing policies.
At the end of the project, a two-day conference was held
to present, discuss and assess the results of the project
as well as enhance the functioning of the network.

Policy Implications:
Going Beyond Conventional Approaches
The weak signals and emerging issues that were identified in the SESTI project were divided into three categories: health, energy and cognitive enhancement.
The final SESTI conference discussed all three categories2. In the following, we describe each of these
categories in turn and show policy implications.
Weak Signals and Emerging Issues in Health
An ageing society, longer life expectancy, advances in
medical technologies and new medicines are leading
to spiralling costs and putting unprecedented pressures on the provision of healthcare services throughout Europe.
Using the techniques developed earlier in the project,
the SESTI team identified a number of emerging issues of which the five listed below were selected for
discussion during a workshop held in Brussels in November 2010. The workshop was attended by thematic
experts as well as national and EC policy-makers.
Diversification in medicine. A wide range of new offerings beyond conventional medicine and outside the
public health system has sprung up in recent years.
Emerging technologies may lead to new approaches,
alternative methods are gaining more attention, and
new health related service markets are emerging.
Mental health in an ageing society. Advances in
medicine mean that humans are living longer than ever
before. However, the quality of life of the elderly is
often compromised due to frailty, reduced mobility,
dependence on medication, financial limitations and
loneliness in the twilight years.
2

Details on the final conference can be found on the SESTI
website: http://sesti.info/

Obesity: The global epidemic marches on. It is estimated that in excess of one billion adults are overweight,
at least 300 million of whom are clinically obese. Obesity
has reached epidemic proportions and is a major contributor to the global burden of chronic disease and disability.
Is prevention better than cure? Re-prioritising
health research. It is a fact that a number of simple
preventive measures, such as consumption of nutritious
foods, better personal hygiene and sanitation, both
when handling food and during medical treatment, have
contributed significantly to improved levels of health.
Personalised treatment. The response of an individual
to a medicinal drug may depend on a number of factors,
such as gender, age and the genetic makeup of that
individual. Personalised medicine is a health care approach that tailors interventions to individual genetic
variation in risk and treatment response.
Weak Signals and Emerging Issues in Energy
The development of secure, cost-effective and environmentally friendly sources of energy has become one of the
greatest and most pressing challenges facing humankind.
The SESTI team again applied the techniques developed in the course of the project to identify emerging
issues in the field of energy. The following five were
selected for discussion during the Brussels workshop
with experts and policymakers in November 2010.
Hybrid nuclear energy. Energy from nuclear fission
reactors remains a controversial topic. Nuclear fusion
promises a virtually limitless supply of clean energy without the problem of hazardous by-products but remains
stubbornly a promise in the future. Recent developments
in the form of hybrid fission and fusion reactors might
reduce the timeframe within which nuclear plants could
become a viable source of clean energy.
Renewable energy from the desert. Large-scale generation of electricity from solar energy requires a large
land area coupled with long hours of high-intensity

For more information visit the website and subscribe to the mailing list at www.foresight-platform.eu
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sunlight. The deserts of the MENA (Middle East and
North Africa) countries fit this requirement admirably.
Large concentrated plants could generate electricity
that could then be transported to European countries
using high-voltage DC cables. A small percentage of
the total desert area would be sufficient to provide
energy for the whole of Europe.

vances in drilling technology appear to have outstripped
the ability to plug a leaking oil well at extreme depth.
Weak Signals and Emerging Issues
in Cognitive Enhancement
Human enhancement is a field of growing interest in different communities. It is an umbrella term used to describe the expansion of physical or cognitive abilities of
individuals. It can be temporary (e.g., using pharmaceuticals) or permanent (e.g., surgery, implants), and can be
applied as a therapeutic measure (to correct a deficiency
or impairment) or as an improvement. The term is also
sometimes used to refer to measures aimed at increasing
the life span of an individual.

Biofuels, biomass and biomimicry. The production
of ethanol and other biofuels from crops has already
become an important source of renewable energy in
the transport sector. However, current yield in terms of
quantity of fuel per unit of land area is still too low to
make this a viable option for large-scale energy generation. Crop-based biofuels compete with food crops
for arable land and can affect the availability and price
of grain. Genetic engineering offers the possibility of
achieving significant improvements in yield, which calls
for further research in this area.

Cognitive enhancement is a form of human enhancement that may be defined as the amplification or extension of core capacities of the mind through improvement
or augmentation of internal or external information processing systems.

Unknown risks of the hydrogen economy: A recent
initiative to combat global warming involves the use of
solar energy to generate hydrogen, which may then be
used to drive fuel cells to generate electricity in electric
cars. One possible risk relates to the leakage of hydrogen into the atmosphere. Since hydrogen is lighter
than air, any leaked hydrogen would probably rise
through the atmosphere and reach the stratosphere.
Here it can react with ozone, producing water vapour,
which may increase the size and frequency of polar
stratospheric clouds or increase the ozone hole. Since
hydrogen is very scarce in the atmosphere, even relatively minor amounts of the gas may have a significant
impact on the weather.

During a workshop held in Brussels in June 2010, a number of issues related to cognitive enhancement were
identified that deserve special attention from policymakers.
Among the issues discussed were the need for interdisciplinary research and political regulation.
Interdisciplinary research: Many of the developments in
cognitive enhancement are expected from interdisciplinary
research. From the proponents’ point of view, the promotion of such research requires national and European research programmes specifically designed for this purpose.
Regulatory needs: Many of the topics under development have profound ethical and legal implications and
raise questions regarding the need for regulation or
guidelines in areas not addressed by existing legislation, such as the use of products affecting the brain, the
combination of living organs with technology, or privacy
issues caused by ICT implants.

Digging deeper and farther: Diminishing existing oil
and gas reserves have extended exploration into more
hostile and challenging environments. Despite proper
precautions, accidents are bound to happen and ad-
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About the EFP: Policy professionals dealing with RTD, innovation and economic development increasingly recognize a need to base decisions on
broadly based participative processes of deliberation and consultation with stakeholders. Among the most important tools they apply are foresight and
forward looking studies. The EFP supports policy professionals by monitoring and analyzing foresight activities and forward looking studies in the Eur opean Union, its neighbours and the world. The EFP helps those involved in policy development to stay up to date on current pr actice in foresight and
forward looking studies. It helps them to tap into a network of know-how and experience on issues related to the day-to-day design, management and
execution of foresight and foresight related processes.
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