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Foreword
iKnow is a European Commission funded project under the Socio-economic Sciences and Humanities (SSH)
theme. The iKnow Consortium was built around two complementary teams: a research team led by the University of
Manchester with the support of FFRC in Finland, TC AS in Czech Republic, Z_punkt in Germany, RTC North in UK,
ICTAF in Israel; and a technology development team also led by the University of Manchester with the support of
Cyber Fox in Czech Republic and Mindcom in Finland. This report is a clear example of the symbiosis between the
R and TD Teams. iKnow was deliberately configured and project managed in this way in order to make the most of
web-based technologies to support communications with a wide range of experts and stakeholders. This synthesis
of national studies was written by the R Team but depended strongly on the active support of the TD Team.
Researching “surprises” (i.e. Wild Cards) and “seeds of change” (i.e. Weak Signals) is an extremely challenging
endeavour but a fascinating and rewarding one. During the project the general reception of the innovation, foresight
and horizon scanning communities was extremely encouraging and this is reflected in the high levels of participation,
which, at the time of writing is around 1,500 members (15 October 2011) and counting 75 countries. As a result of
the enthusiasm we were overwhelmed with a huge amount of original contributions relevant to science, technology
and innovation policy in Europe and around the world. The issues revealed in this report and contained within the
iKnow community database were generated with the support of several face-to-face and web-based activities.
Overall, the study of Wild Cards and Weak Signals (WI-WE) helped us gain knowledge and understanding
about emerging and future issues in a wide range of thematic areas. The areas include: Health; Agro-food and
biotechnology; Information and Communication Technologies; Nanotechnology and materials; Energy; Environment;
Transport; Social Sciences and Humanities; Space; and Security. Given the scope and limited resources of the
project (particularly time) we needed to be selective; 120 WI-WE issues were rigorously analysed but this is just a
small sample (10%) of the total number of issues generated by the project.
Nevertheless this number was sufficient to demonstrate effectively the many product and process benefits of iKnow.
The product benefits of the research agenda are represented with over a thousand codified outputs that are useful
for follow-up action. These include: 1000+ WI-WE issues and the various projects reports with policy and research
recommendations. In addition, the TD agenda generated seven technological outputs or systems, namely: iBank (to
characterise and store WI-WE issues), iScan (to monitor and search WI-WE issues), iDelphi (to assess and prioritise
WI-WE issues), iLibrary (to share innovation and FHS documents), iCommunity (to engage and network innovation
and FHS people), iNews (to feature key contributions to iKnow’s FHS systems) and iOracle (to map FHS practices,
players and outcomes – in collaboration with the mapping activities of the European Foresight Platform). With regards
to the process benefits, iKnow has provided a forum for the involvement and participation of 1,000+ stakeholders
from Europe, 200+ from South America, 100+ from Asia, 100+ from North America, and 10+ from Oceania and
Africa. The participatory and strategic dialogue space provided by the iKnow system has aided communication,
networking and collaboration across organisational and geographical boundaries that would otherwise have been
very difficult to bridge.
We hope that this report will encourage you to join the iKnow Community and we invite you to contribute to and
make use of the resources available online at: www.iknowfutures.eu.
Rafael Popper
Director of iKnow

iKnow National Studies 2011
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Section 1 - written by rafael Popper

1. Introduction to iKnow and the
1
Synthesis of National Reports

iKnow is one of six Blue Sky foresight research projects funded by the European Commission’s Seventh Framework
Programme for Research and Technology Development (FP7) under the Socio-economic Sciences and Humanities
(SSH) theme. The project is aimed at interconnecting Knowledge on issues and developments potentially
shaking or shaping the future of science, technology and innovation (STI) in Europe and the world.
There is a general consensus that the kinds of issues addressed by iKnow have often remained out of the
“policy radar” and so far have received little attention in forward-looking activities: the identification and analysis of
Wild Cards and Weak Signals (WI-WE) and their effects on European and global science, technology and innovation
(STI) policy. Wild Cards are the kind of issues that can potentially shake our future; Weak Signals relate to issues that
are currently shaping it.
• Wild Cards are high impact and low perceived probability events (e.g. unexpected systems failures or sudden
transformations resulting from breakthrough or incremental innovations). Wild Cards are often presented as
negative events, such as the 2001 terrorist attacks in the United States or the 2011 Fukushima nuclear disaster.
However, they can also be positive such as the discovery of penicillin by Fleming and, more recently, the “failed
treatment” for angina that led to unexpected side effects of the now worldwide-commercialised Viagra.
• Weak Signals are ambiguous events, often referred to as “seeds of change”, providing advance intelligence or
“hints” about potentially important futures, including Wild Cards, challenges and opportunities. Weak Signals lie
in the eye of the beholder and are generally influenced by the mental frameworks and subjective interpretations
of individuals with limited information about emerging trends, developments or issues in a particular time and
context. Their “weakness” is directly proportional to levels of uncertainty about their interpretations, importance and
implications in the short-medium-to-long-term. Thus, Weak Signals are unclear observables warning us about the
possibility of future “game changing” events.
Overall, iKnow has two interconnected objectives:
• To develop and pilot conceptual and methodological frameworks to identify and analyse Wild Cards and Weak
Signals (WI-WE); and
• To assess the implications and impact of selected WI-WE on, science, technology and innovation (STI) and key
dimensions of the European Research Area (ERA).
To do so, iKnow has used Foresight and Horizon Scanning (FHS) approaches to support the research and
technology development (RTD) agenda associated with each objective.
• Foresight is a systematic, participatory, prospective and policy-oriented process which, with the support of
environmental and horizon scanning approaches, is aimed to actively engage key stakeholders into a wide range of
activities “anticipating, recommending and transforming” (ART) “technological, economic, environmental, political,
social and ethical” (TEEPSE) futures.
• Horizon Scanning (HS) is a structured and continuous activity aimed to “monitor, analyse and position” (MAP)
“frontier issues” that are relevant for policy, research and strategic agendas. The types of issues mapped by HS
include new/emerging: trends, policies, practices, stakeholders, services, products, technologies, behaviours,
attitudes, “surprises” (Wild Cards) and “seeds of change” (Weak Signals).
This synthesis report describes the findings of the foresight and horizon scanning (FHS) activities conducted
at the national level in five countries (Czech Republic, Finland, Germany, Israel and the United Kingdom).

iKnow National Studies 2011

9

10

SECTION 2 - written by Thomas Teichler and Rafael Popper

2. iKnow’s Foresight and
2

Horizon Scanning (FHS)
at the National Level

2.1.

About the iKnow Consortium and National Teams (2008-11)

The iKnow Consortium is coordinated by the Manchester Institute of Innovation Research (MIoIR, formerly PREST) of
the University of Manchester and comprises the Czech Technology Centre (TS AC), Finland Future Research Centre
(FFRC), Z_punkt in Germany, the Interdisciplinary Technology Centre in Israel (ICTAF) and the Regional Technology
Centre North (RTC North) in the United Kingdom.
During the project each partner prepared a country case study about particularly relevant Wild Cards and Weak
Signals. This document presents executive summaries of five country case studies carried out by the team: Czech
Republic, Finland, Germany, Israel and United Kingdom. A more in-depth comparison and analysis of these country
reports can be found in a separate document: “iKnow Project – WP5 – Delphi Survey – Cross Country Report”.

2.2.

What did we do in the iKnow project at the national level?

In order to examine Wild Cards and Weak Signals relevant to the future of STI in the European Research Area, the
team examined Wild Cards and Weak Signals in each country along five different lines:
1.

In a Literature Review the state of applying Wild Cards and Weak Signals in each country was investigated. The
team focused on issues of definitions, motivations for using WI-WE or alternative approaches, and the type of
actors who apply this method.

2.

Each country team identified a number of Wild Cards and Weak Signals in two parallel steps: on the one hand,
each team scanned for WI-WEs without any specific thematic focus or limitation to particular sources. On the
other, each country team scanned FP7 projects and focused on specific sectors:
•
•
•
•
•
•

11

Technology Centre: ICT and Nuclear
FFRC: Energy and Agro-Food
ICTAF: Security and Space
Z_punkt: Health and Transport
RTC North: Nanotechnology and Capacities
MIoIR: SSH and Environment

The generated WI-WE issues were stored in a data bank to allow for their electronic processing.
3.

In every country the iKnow team organised an expert workshop to evaluate preselected Wild C
ards from the WI/WE bank according to their impact, strength and probability of occurrence.
Each workshop also created, analysed and assessed new Wild Cards and Weak Signals in a participatory way.

4.

In several expert interviews each iKnow partner explored and discussed the implications of each Wild Card for
European STI/RTD. The interviews helped to enrich the Wild Cards and to examine in greater detail the possible
Weak Signals, key drivers and actions related to the Wild Cards.

5.

Finally, the results of the scanning processes, the national workshops and expert interviews were evaluated in a
Delphi survey in order to validate and explore the background of the WI-WE. From over 1,000 Wild Cards and
Weak Signals 120 were selected and were submitted for examination in the Delphi.

The results of our work were published in several reports. They include a practical guide on how to work with Wild
Cards and Weak Signals, an ERA toolkit, a Delphi report and the aforementioned five country case studies, which are
summarised in the remaining chapters of this document.

iKnow National Studies 2011
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2.3.

What did we learn about Wild Cards and Weak Signals?

There are several key lessons to be learned from the iKnow project.
First, the reaction of the overwhelming majority of people interviewed and engaged in the project was that Wild Cards
and Weak Signals present an original and useful method to explore the future. They can be utilized effectively, for
example, to identify trends, drivers, issues, or to enrich scenario building. The main motivation for examining WI-WE is
risk aversion rather than predicting the future, and the wish to become aware of and to explore in some detail issues
that may otherwise have gone undetected.
Second, through the iKnow process a number of Wild Cards and Weak Signals have been identified in the different
thematic areas as to their importance for STI policy at EU and at national level. The following table presents the
average values given by respondents in reaction to the question “What level of importance do you think this Wild
Card would have for science, technology and innovation (STI) policy - EU level?” on a scale from 1 (no importance) to
5 (critical importance).1
Table 1: The most important Wild Cards for EU science and technology policy

Wild Card

Czech
Republic

Finland

Germany

3.00

2.86

2.88

3.10

Automatic Guidance System for Vehicles

2.90

3.11

Brain Capacity Testing

2.36

3.29

3D media trustworthily copying reality

12

Breakthrough in cold fusion leads to
renaissance in energy markets

3.13

2.86
2.67

Changing ones mind

3.00
2.86

Cysects attack

3.43

End of Ageing

3.43

4.00

First contact with extra-terrestrial
intelligence

4.00

4.29

Nano-lab inside your body

2.92

3.08
3.40

3.80
3.50

3.55

3.56

4.00
4.00

Space war
Israel and Palestine join the EU

3.08
3.17

2.83

3.88

3.00

3.54

Cyber Crusade: Massive e-sabotage
by “hacktivists”

Gas from Trash

UK

4.50

Carbon crunch and the climate bubble

Cheap liquid fuel production from algae
replaces oil by 2030

Israel

1.86

3.73

3.17

2.67

2.14

As we can see the importance attributed to Wild Cards to the EU varies, as significant differences can be seen
between countries. “Breakthroughs in cold fusion” scored 4.5 in UK and 2.86 in Finland, “Nano- lab inside body”
scored 4.0 in UK and 2.92 in Czech Republic, “Space war” 3.73 in Israel and 3 in UK. While the country reports
discuss the importance given to the Wild Card in each country in greater detail, probing into the reasons for such
difference of judgement across EU countries was not part of the iKnow project. This topic may represent the basis for
further research in the future.
1

The following table is taken from the iKnow report “iKnow Project – WP5 Delphi Survey – Cross Country Report’, September 2011, pp. 86-88.
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Compared to Wild Cards the judgement by our respondents regarding the importance of Weak Signals for European
STI policy has been rather small. The following table presents the average values given by respondents in reaction
to the question “What level of importance do you think this Weak Signal would have for science, technology and
innovation (STI) policy - EU level?” on a scale from 1 (no importance) to 5 (critical importance).2
Table 2: The most important Weak Signals for EU science and technology policy

Weak Signal

Czech
Republic

Finland

Israel

2.70

Care Communities
Consumption drives market capitalism,
not saving, conserving or sparing

3.55

Emergence of new agricultural methods
for coping with climate change

4.33

Fast electronics for compact lab-on-chip
applications

Germany

UK
3.25
2.83

3.50

3.30

Human Enhancements

3.30

3.11

Increasing Self-Medication

2.73

3.33

3.44

Many people are willing to pay more to
get wind energy

2.64

Mental Health from Retail Stores
Migration of internet services in pervasive
ICT environment

3.00
2.82

3.86
3.67

No strict global rules on nuclear security

Virtual laws and nations in cyberspace

2.71

2.75

3.38

Obama’s goal: One Million e-cars on the
US streets by 2015
3.00

13

1.90

2.88

Neuro-Enhancement
Next generation peer-to-peer content
delivery platform

3.17

3.83
3.43
2.80

We wish to remind the reader that these lists of Wild Cards and Weak Signals are not there to predict what is going
to happen in the EU or in particular countries in the near future. Rather they serve as pointers or red flags, generated
in a systematic process of potential events that might disrupt expected developments and challenge assumptions on
which policies and business strategies are built.
Though most people think about such disruptions in terms of risks or threats they can also present opportunities.
It is very important indeed to stress that every risk contains also an opportunity, be it for policy makers to address
it or for business and researchers to help to provide a solution. The opening up of new opportunities might thereby
undermine existing markets and relationships and contribute to a reconfiguration of “how things are done” in a
particular sector or issue area. While most people look at WI-WE with an interest in avoiding the implied risks, Wild
Cards and Weak Signals can equally be used for the identification of business and policy opportunities, an application
that deserves further attention in the future.

2

The following table is taken from the iKnow report “iKnow Project – WP5 Delphi Survey – Cross Country Report’, September 2011, p. 103.
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Despite the fact that most people embraced the iKnow approach to identify future challenges and opportunities
through the discussion of Wild Cards and Weak Signals, we often found it demanding to explain the concept.
Especially organisations which had not been aware of these concepts struggled to see the benefits. In these cases
we provided examples that allowed people to see how Wild Cards and Weak Signals have been used in the past.
Once people accepted the basic idea about how WI-WE can be used, they conceded that specific Wild Cards are
interesting but were not particularly relevant for their organisation, strategy, issue area or policy – the reader might
have had a similar reaction to the presentation of the two tables above. In these cases we suggest to take a step
back and to either look at the bigger picture, think about possible cause-effect relationships or chain reactions that
might affect also the sector or its environment of that particular organisation. Alternatively, think using analogies and
look if there is something similar to the Wild Card under consideration, in the field of your own organisation.
We think that for at least three audiences iKnow is of particular interest: policy makers, strategic planners and
risk analysts.
For policy makers, we think iKnow is specifically interesting as it can help to identify knowledge gaps and set
priorities for STI policies at national and EU level.

14

• For each wild card and weak signal one can ask questions such as: ‘Do we want this to happen? What policy
would promote a development to avoid or further such an event to occur?’ Moreover, the Wild Cards and Weak
Signals generated by the iKnow project represent good possibility to test the robustness of political decisions.
• An analysis of WI-WEs has proven to be a very useful tool in the continuous process of assessing possible future
technological developments by providing information on expected impact, preventive measures etc.
• The incorporation of WI-WEs and a continuous technology watch should in turn have an impact on the update and
re-formulation of principal strategic policies at national and EU levels.
Strategy planners and actors involved in technology and innovation management should increasingly integrate wild
cards and weak signals into their strategic planning and innovation processes in order to increase preparedness for
future corporate opportunities/risks and defining appropriate customer solutions and technologies at an early stage.
• Integration of wild cards and weak signals into the strategy process of the company can help to increase corporate
flexibility, agility and sensitivity to changes in the business environment.
• More particularly, iKnow is useful as a vast source of ideas about future developments. The WI-WE database can
be used to inform brain storming sessions or the creation of scenarios.
• In view of the feedback that we received throughout the iKnow project strategic planners would be well advised
to attempt to systematically repeat such an exercise, identifying possible future events and to probe deeper
into those WiWe that are of particular relevance to their sector or business. The purpose would not be related
to the elimination of uncertainties but rather to improve on the quality of the understanding of the complex
interdependencies.
Finally risk analysts might benefit from the research results of the iKnow project, as they may help them to identify
unknown as well as known potential risks and to consider hitherto undetected hazardous events.
• Risk analysts, who often have a deep expertise in engineering or the technical and natural science, could benefit
by the interdisciplinary nature that the iKnow methodology for the generation of Wild Cards and Weak Signals
suggests. Thereby, the analysis may account more appropriately for the complexity and the social dimensions of
most developments.
• Furthermore, should risk analysts chose to do so, the work on Wild Cards and Weak Signals methodology can
become a new key competence of consultancy firms. Consultancies with experience in this field can support
companies by helping them to get an outside view on issues that could fundamentally reshape their business or
sector. In this case the community platform that the iKnow project created would be of specific interest.
In sum, the iKnow project represents a starting point to address the possible uncertainties and discontinuities of the
future in novel ways. In addition to encouraging new thinking and the use of novel approaches to consider issues and
events that you might not have considered in the past, iKnow has established a large database of Wild Cards and
Weak Signals that anyone can browse, comment on or complement – and the database keeps growing by the day.
The iKnow Community also grows daily around the website and it currently numbers some 1,200 members, who can
exchange ideas, search contacts and discuss issues with like-minded peers.
In this sense iKnow is not only a project of the past but an ongoing enterprise that we invite you to be part of in
the future.

SECTION 3 - written by Martin Fatun

3. iKnow’s Foresight &
3

Horizon Scanning (FHS)
in Czech Republic

3.1.

Introduction

The Czech research and development system is a centralised one, where the national level dominates over the
regional level, with a nearly equal balance between public and private funding. In the Czech Republic, the share
of total R&D expenditures on GDP amounted to 1.5% in 2008 and almost reached the EU-27 average of 1.8%.
Most of the increase in recent years has been due to the increased level of private R&D investment, strongly linked
with the growing attractiveness of the country for foreign direct investment, including in R&D. Private investment
in R&D accounts for some 52% of total R&D investment (2008) and is characterised by a level of domination by
foreign-controlled companies that is one of the highest in the European Union. The public sector is, as in most of the
ex-communist countries, split between the sectors of higher education and the Czech Academy of Sciences. The
former is less research-oriented and more focused on teaching while the latter deals mainly with research activity,
predominantly in basic research.
The Czech R&D system is currently facing a number of challenges, such as persistent decrease of funding, a lasting
gap between public and private R&D, or a low degree of internationalization, which may potentially lead to isolation
and loss of competitiveness of Czech R&D. Other factors such as a continued brain-drain and poor motivation of
domestic researchers may further undermine the country’s ability to innovate in the future.
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This situation has changed, when the Technology Agency of the Czech Republic (TA) was established in 2009. The
TA aims at implementing applied research programmes and some of the public research institutes start to split their
activities between the applied and basic research area. The reform of the R&D system, which is in progress aims to
address the aforementioned challenges. However, the risk of failure of the reform represents a potentially latent and
“general” Wild Card.

3.2.

Key findings of iKnow in the Czech Republic

The themes that the iKnow team decided to examine in the Czech Republic were Information and Communication
Technology (ICT), and Nuclear Research. Both selected research areas have crucial importance for the Czech
Republic with relation to the existing R&D excellence as well as to the future needs of the country. The national
workshop, interviews and Delphi study all underlined the high relevance of these topics for the Czech R&D system.
Considering the Czech Republic as a highly open economic system closely integrated into joint European structures,
it is not surprising that the same research areas are also considered to be highly relevant ones from a European point
of view. This fact was underlined also by foreign participants of the national workshop and Delphi survey.
The following table presents an overview of the 15 Wild Cards with the highest importance for the Czech Republic
according to Czech respondents. The assessment of their importance for Czech and EU STI policies were given
according to a scale from 1 (no importance) to 5 (critical importance).

iKnow National Studies 2011
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Table 3: The most important Wild Cards (WI) according to Czech participants

Theme

16

Wild Card

Importance
Czech Rep.

Importance
for Europe

NUC

Severe accident of a nuclear power plant

3,50

3,94

NUC

A considerable increase in efficiency of renewable resources

3,50

3,54

HEA

End of Ageing

3,33

3,70

NUC

Entering new energy era

3,25

3,38

ENE

Gas from Trash

3,25

3,60

ICT

Secure and safe internet that is easy to use

3,17

3,58

NUC

A breakthrough discovery in plasma physics

3,00

3,93

NUC

Clean coal technology discovered

3,00

2,86

ICT

iBrain vs. Brain Point

2,85

2,97

ICT

Information crisis caused by personalized information delivery

2,82

3,08

ICT

Nano-lab inside your body

2,67

3,21

ENE

Breakthrough in cold fusion leads to renaissance in energy markets

2,50

3,27

ICT

3D media trustworthily copying reality

2,47

2,98

ENE

National energy grid disappears

2,29

2,97

SEC

Israel and Palestine join the EU

2,25

2,43

The most important Wild Cards for the Czech Republic (with the level of importance High or Critical) were determined:
• Severe accident of a nuclear power plant: Although the risk of a severe accident of a nuclear power plant
is extremely low, it is still not a zero-risk. In the past, at least two major accidents of nuclear power plants have
occurred – in Three Mile Island and Chernobyl. These incidents had a tremendous impact worldwide on public
attitudes towards risks linked with nuclear energy. Severe accidents of a nuclear power plant in the future would
again have a tremendous impact and a strong negative effect on the future development of the sector.
• A considerable increase in efficiency of renewable resources: An ongoing rapid development of renewable
energy resources leads to increases in efficiency, availability and stability. As a result, some countries start
to consider renewable resources as a real alternative to conventional sources of energy, including nuclear.
Demonstrated success would likely lead to a decline in nuclear energy.
The most significant Weak Signals for the Czech Republic are considered to be:
• Use of electric cars enhances national energy security: Electric cars are becoming more ubiquitous as a new
generation of batteries becomes available in the market. This development contributes to energy security because
transportation becomes less dependent on traditional forms of energy such as fossil fuels; electricity to move cars
directly replaces oil.
• Development of new materials: Developments in material science is expected to lead to more efficient production
of nuclear energy.
• Lack of interest in nuclear energy among young people: Development of every industry is dependent on the
availability of human resources. In the countries that have declared a phase-out from nuclear energy, young people
have lost interest in a career in this field since long-term professional opportunities will disappear.
• Increasing shortage of qualified labour: With continuous ageing of the Czech population and a low birth rate,
the shortage of qualified labour in certain industrial sectors can become an increasing concern for the Czech
Republic.

SECTION 3 - written by Martin Fatun

Considering the structure of respondents of the Czech Country Survey, the private actors formed the largest group
(47%), followed by public actors, including public research organisations, higher education institutions, government,
etc. (35%) and other interested actors such as international governmental organisations, non-governmental
organisations, the media, civil society, etc. with 18%.

3.3.

Recommendations

In general, the Wild Cards and Weak Signals (WI-WE) approach developed by iKnow was utilized in the Czech
Republic for the first time and with great success. Concrete outputs obtained in “national” fields of ICT and Nuclear
Research, as well as in many other fields were considered to be stimulating for further development of the research,
development and innovation system in the Czech Republic. iKnow significantly widened the field of vision of domestic
experts, decision makers and R&D stakeholders.
The participating experts appreciated WI-WE as useful concept to identify novel research and innovation topics that
ought to be addressed in the near future. The WI-WE concept gives a clear structure to strategic thinking about
different issues and represents an excellent tool for experts with technical as well as social scientific background
to communicate. The WI-WE technique was considered to be important for both private and public sectors. They
operate with limited R&D resources and the WI-WE discussions are important tools in assessing the future risks and
threats but also opportunities.
More particularly, for the three different target groups of the iKnow project, the following specific conclusions can
be drawn.
From the perspective of policy makers the Wild Cards and Weak Signals generated by the iKnow project represent
good possibility to test the robustness of political decisions. An analysis of selected WI-WE issues has proven to be
a very useful tool in the continuous process of assessing possible future technological developments by providing
information on expected impact, preventive measures, etc. The incorporation of WI-WE approaches and continuous
horizon scanning (which includes technology watch activities) should in turn have an impact on the renewal and
re-formulation of key strategic policies at national level.
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The participants of iKnow activities have, among others, suggested the following general policy recommendations
addressing important issues of the ongoing Czech R&D reform process:
• Consolidation of the ERA vision and its long-term research priorities: This issue is crucial for the improvement
of R&D in the Czech Republic as well as in ERA. Globalisation, social change and inequalities, economic crisis and
poverty are issues generating considerable need for new research. In this context several Grand Challenges have
been identified not only generally, but also in greater detail for research fields such as sustainable development,
intercultural interaction, global health or human wellbeing, defence, etc.
• Formulation of a certain overarching philosophical framework: Such a framework would contain the basic
values of European culture, while respecting original traditions of the individual nations. It should ensure harmony
between technology-oriented education and research (especially basic research) and the bio-socio-ethical basis.
Only a balance between these values would enable us to master a perceived crisis of the European identity
and ethics.
The type of recommendations provided on policy issues for improving the preparedness for the two most important
Wild Cards (i.e. “Severe accident of a nuclear power plant”, and “A considerable increase in efficiency of renewable
resources”) include:
•
•
•
•
•
•
•
•

Further research
Policy shift
Creation of a new initiative
Improved academic-industry links
Greater (international) cooperation
Dissemination of findings
Human resource development
Increased public spending
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From a methodological point of view, strategic planners from both private and public sectors have expressed great
interest in the WI-WE approach and considered it useful for the various processes of strategic thinking in companies
and governmental organisations. Following development of usage of foresight methods as a tool for strategic
planning in the Czech Republic is strongly required. Regarding the two most important Wild Cards (i.e. “Severe
accident of a nuclear power plant”, and “A considerable increase in efficiency of renewable resources”) the following
types of recommendations were made for strategic planning:
• Strengthening research institutions’ knowledge production
• Promoting international cooperation in STI
• Developing cross-national research programmes and priorities
• Sharing knowledge (open access, IPR management etc.)
For risk analysts the examination of Wild Cards and Weak Signals has provided useful information at regional,
municipal and corporate levels. The WI-WE issues database that iKnow has developed (also known as iBank)
provides robust evidence of potential risks and opportunities and represents a source of significant inputs for
risk analysts.
In sum, considering the limitation of resources and research capacities in the Czech Republic, the WI-WE technique
seems to be the beginning rather than the end of foresight exercises to explore the spectrum of the country’s
possible futures. In this manner it is planned to use the WI-WE approach more extensively in, for example, in the
Determination of National Priorities of the Oriented Research exercise, which is currently underway in the Czech
Republic. The WI-WE technique can be expected to play one of the key roles in future foresight exercises in the
Czech Republic, as well as in the EU.
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4. iKnow’ s Foresight &
4

Horizon Scanning (FHS)
in Finland

4.1.

Introduction

To boost the economic competitiveness of the country and improve the material conditions and well-being of Finnish
citizens, the Finnish government has consistently increased investment in basic and applied research, development
and innovation.
Finnish innovation policy was focused primarily on the development of technological outputs, including the
capabilities of users. More recently, it put more emphasis on demand-side issues, such as supporting networks
between universities, public research organisations, intermediaries and companies and encouraging knowledge
transfer among researchers.
The latest strategy of the Finnish Funding Agency for Technology and Innovation (TEKES) from March 2008 is
focused on the following areas:3
• wellbeing and health,
• knowledge society for all,
• clean energy,
• scarce resources,
• built environment,
• intelligent systems and environments,
• service business and service innovation, and
• interactive media.
For the National Reform Programme 2008-2010 (NRP), knowledge and innovation represent one of the five key areas
of the so-called national micro-policy. According to the report Finland’s response to the challenge of globalisation by
the Secretariat of the Economic Council4
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“Finland’s economic strategy, emphasising skills and innovation policy, remains a wise solution to globalisation
challenges. A country like Finland can succeed in international competition only through continuous innovation based
on solid skills, and through increased productivity.” (13)
The report identifies three priority areas:
• “combining investment in excellence with the strengthening of the broad skills base,
• the education system’s ability to produce the capabilities required in working life and Finland’s ability to attract
international experts and form international networks and
• the dimensioning of resources as required by the competence strategy.” (14)
Research is considered in Finnish policy to be a cornerstone of future economic development but there has recently
been discussion in Finland about the nature and direction of desirable economic development: some argue that
development should be regarded broadly in socio-economic terms (following the concepts of Nobel prize winner
Amartya Sen), whilst others adhere to a narrower concept of development focusing on capital growth. A related
general trend is to consider research per se as a “productive” or “income generating activity”, within a knowledgeintensive economy. A consequence of this approach could be to discourage long-term research and to undermine
the value of knowledge and cultural development and other components of well-being. This debate was reflected in
the discussion of several Wild Cards and Weak Signals, as explained below.

3

4

See, for example, Applied Foresight - Defining Tekes Strategy Focus Areas. Presentation held by Pirjo Kyläkoski of TEKES on
June 2009 in Brussels. Available online at http://ec.europa.eu/research/era/pdf/event01/ev01-12-pirjo-kylakoski_en.pdf.
See Finland’s response to the challenge of globalisation. Report by the Secretariat of the Economic Council. Part 2. Available
online at http://www.vnk.fi/julkaisut/julkaisusarja/julkaisu/en.jsp?oid=178104. The numbers in brackets indicate the page numbers
in the report.
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4.2.

Key findings of iKnow in Finland

In Finland foresight activities facilitate a platform for open discussion among large communities of participants with
Wild Cards and Weak Signals being used to identify opportunities and threats. The aim is to achieve a common
understanding of the core issues and any potential countermeasures, to suggest the activities where policy makers
should concentrate their efforts. Wild Cards are characterised by high impact and high uncertainty, which makes
it challenging to determine the risks and opportunities behind such an event. One benefit therefore of the analysis
carried out by the iKnow team is the identification of possible impacts, and their relevance for particular contexts of
Wild Cards.
We found that in Finland the main users of WI-WEs are those involved in futures research:
• academic institutions, e.g. the Academy of Finland,
• TEKES,5
• SITRA6
The following table presents an overview of the 15 Wild Cards with the highest importance for Finland according to
Finnish respondents. The assessment of their importance for Finland and EU STI policy was made using a scale from
1 (no importance / no originality) to 5 (critical importance / highest originality).
Table 4: the most important Wild Cards (WI) according to Finnish participants

Theme
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Wild Card

Importance
for Finland

Importance
for Europe

CAP

Universities close as research does not meet the needs of industry

5,00

4,27

SSH

Soft “EuroLanding” or “Happy End” in EuroLand

4,00

3,65

HEA

Rapid-Diagnosis-Machines

3,86

3,10

SSH

Cyber Crusade: Massive e-sabotage by “hacktivists”

3,40

3,33

CAP

European Commission scrap research support projects

3,33

4,19

HEA

End of Ageing

3,29

3,7

ICT

Nano-lab inside your body

3,25

3,21

SSH

Automatic learning through neuro-data transfer

3,25

3,35

AGR

A Killer Water Filter

3,21

3,55

ENE

National energy grid disappears

3,20

2,97

HEA

Animal Experiments End are forbidden

3,20

3,55

ICT

3D media trustworthily copying reality

3,13

2,98

ENE

Gas from Trash

3,06

3,60

ENV

Carbon crunch and the climate bubble

3,00

3,17

AGR

Silent Seas

3,00

3,47

As we can see, Finnish respondents attributed the highest importance to the Wild Card “Universities close as
research does not meet the needs of industry”. The discussion raised different types of issues:
5

6

The Finnish Funding Agency for Technology and Innovation, aims to use the results of FinnSight 2015 for developing Strategic Centres of
Excellence in Science, Technology and Innovation.
SITRA, the Finnish Innovation Fund, is charged with promoting Finnish economic development, international competitiveness and co-operation,
and the sustainable well-being of citizens in Finland. For this purpose key drivers of change are evaluated, common visions are developed and
new ways to implement the resulting measures are used. As a consequence SITRA and independent organizations are able to manage critical
issues of civil society, built on a concept of well-being with a prospective vision. Critical changes in infrastructure and strategies to support
business models for social and economic well-being are promoted by predicting and providing new information via practical experiments and
cross-industry networks.
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On the one hand, respondents highlighted Weak Signals such as private-public partnerships in research and
development and social stability and well-being enhanced education. These were often considered to support
social cohesion and order.
On the other hand, there were Weak Signals such as increasing demands to focus on short-term research. The social
aspects of research and skill development were considered to a lesser extent. Some respondents held that this line
of thought represents a confusion between means and goals. Increments in capital stock are not in fact the goal but
are the means by which well-being is achieved. However, if the second line of thought is adopted then those types of
research which are not expected to produce short term monetary gains (e.g. human and social sciences or emerging
renewable energy technologies) are considered less worthwhile and might not be funded.
These considerations have consequences for our recommendations. Risk analysts and corporate strategic planners
might advance the above “second line” of argument in line with the remit of their own organisations, whilst policy
makers, who are accountable to the wider public, would be well advised to keep the door open for alternative
approaches. Such alternative approaches would be primarily driven by a vision of socio-technological development
and combine market mechanisms with people and development centred policies.
The following three Wild Cards were of least importance for Finland according to Finnish respondents:
• Cheap liquid fuel production from algae replaces oil by 2030
• Thanks to algae Australia becomes biggest energy producer in the world
• Terrorists take algae production plants to their main targets
The main reason for the low level of importance given to these potential events from a Finnish perspective is that
effective algae production is not considered to be viable in Finland and biological resources in forests will play a much
more important role. However Finland is an important producer of phosphate (from the Siilinjärvi and Savukoski Sokli
mines) which is critical for algae production, so these Wild Cards are relevant for Finland in the future . Nevertheless,
in the present project, none of them was included in the category “high importance”.
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Moreover, respondents noted that the following three Wild Cards have significantly different levels of importance for
the EU compared to Finland:
• Renewable electricity production becomes as cheap or even cheaper than current power production because of
technological developments (global grid parity),
• Europe builds a renewable energy super grid and
• Electricity-based public transport system directly integrated with private electric vehicle traffic,
e.g. an integration of public train coupled with private mobility units.
The following Weak Signals were considered to be the most important by Finnish respondents:
•
•
•
•
•

Care Communities,
Emergence of new agricultural methods for coping with climate change,
Consumption drives market capitalism, not saving, conserving or sparing,
Many people are willing to pay more to get wind energy,
Food consumers are steered towards healthier dietary choices.
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4.3.

Recommendations

In the Finnish case study report policy recommendations related to single Wild Cards are reported in detail. In
this summary of the report some of general considerations for policy-makers, strategic planners and risk analysts
are made.
Policy makers are accountable to the wider public and for the creation of a conducive environment for innovation.
Their role is to determine longer-term objectives and to determine the most suitable scenarios for citizens and
communities. In conditions of uncertainty policy makers often define what is desirable and the strategic directions
for investment, using participative methods with groups of citizens. One significant topic for policy-makers in
the Finnish context is to analyse and debate the tension between the previously mentioned two lines of thought,
concerning the importance of research and innovation as a long-term investment for the human and socio-economic
development of the nation, and the recent trend towards what can be called a “financialisation” of knowledge
production and research.
One of the key recommendations of the Finnish iKnow team is the need to set human socio-technological
development as a primary goal. This conflicts somewhat with the current emphasis on short term financial returns; it
seems as a minimum that instead of market forces, better systems are needed to facilitate the participation of peer
communities (experts and stakeholders). Situations with high uncertainty and needing critical urgent decisions call for
an integrated governance approach to incorporate the opinions and concerns of different stakeholders and to resolve
conflicts. The research can be pursued by competitive modes of research but also by joint integrated investments by
public and private sectors.
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Related to putting the emphasis on human resource development and dissemination of results and knowledge is
a recommendation to facilitate and enhance communication and cooperation at national and international level,
as well as greater cooperation between academic and industrial worlds, including the private and NGO sectors. In
this context we have outlined suggestions for a greater political understanding among EU member states and for
agreeing on united positions at EU level with the aim of strengthening the EU”s political function.
In view of the results of the iKnow project strategic planners would be well advised to attempt to systematically repeat
such an exercise, identifying possible future events and to probe deeper into those WI-WE that are of particular
relevance to their sector or business. The purpose would not be related to the elimination of uncertainties but rather
to improve on the quality of the understanding of the complex interdependencies.
As for risk analysts, one of the main recommendations from a Finnish perspective is to take Wild Cards and Weak
Signals into consideration when and after forecasting the occurrence of an event. Risk analysts, often engineers and
other technically trained experts, could, thereby, learn to move inside a more complex world, in which the effects
could be even opposite to those previously predicted ones.
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5. iKnow’ s Foresight &
5

Horizon Scanning (FHS)
in Germany

5.1.

Introduction

We are living in times of growing dynamics, interdependencies, complexity and uncertainty in all environmental
sectors (society, technology, economy, ecology and politics). Our lives are marked by an increased vulnerability
of societal systems and an increasing number of disruptive events, such as 9/11, the global financial crisis or the
nuclear disaster of Fukushima. In such an environment it becomes evident that traditional early warning systems are
inadequate to identify sudden disruptions, discontinuities and their implications at an early stage. Traditional early
warning systems are mainly based on quantitative indicators and focus on a rather short time horizon and a limited
observation area. As a result, they are difficult to use to analyse more subjective and qualitative views about the
future and they seem to be inadequate to anticipate and understand uncertainty or increase preparedness. For this
reason, they often fail to adapt to possible future disruptions. In contrast, more effective but simultaneously complex
approaches, such as strategic foresight or strategic planning, extend the observation radius on all areas of strategic
importance and apply several sources and qualitative indicators to early identify unexpected and sudden events by
means of Wild Cards and Weak Signals.
Keeping this in mind and intending to shift the Wild Cards and Weak Signals concept to a European level, the aim of
the iKnow project is to elucidate and examine events and developments potentially shaking (Wild Cards) or shaping
(Weak Signals) the future of science, technology and innovation (STI) in the European Research Area (ERA).
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The different activities of the iKnow project that were conducted by Z_punkt from a German perspective – namely the
expert interviews with German health and transport experts from universities, companies and research organisations,
the German national workshop in Cologne and the literature review focussing on German scientific literature and
examples of current WI-WE applications at companies – already reveal that in German science, commerce and
society, the concept of Wild Cards and Weak Signals has relatively high significance and is increasingly gaining in
importance, even though applied methods, dealing with uncertainties and possible future developments, are regularly
not termed as such.

5.2.

Key findings of iKnow in Germany

The iKnow project consisted of nine functional activities or WorkPackages with interconnected aims and tasks related
to Wild Cards and Weak Signals. Five of those were particularly relevant for the iKnow activities in Germany and a
deeper insight into these WorkPackages and their detailed outcomes can be found in the German case study report
in the iKnow Library.
First of all there was a review of German literature on the issues of the iKnow project. The objective of the review was
to highlight to what extent Wild Cards and Weak Signals approaches were used at the German national level and to
outline its role in the scientific literature, particularly regarding concise definitions, motivations of usage and alternative
methods, and its practical application in the economy. Especially the identification of companies, research institutions
and consultancies already dealing with Wild Cards and Weak Signals turned out to be not as trivial as presumed,
as the terms “Wild Cards” and “Weak Signals” – apart from few rare exceptions – are in general exclusively applied
by researchers from the foresight community and research is rarely done under these specific headings. However,
several industrial and insurance companies had already applied several concepts closely related to Wild Cards and
Weak Signals and had experience of situations where WI-WE are relevant (i.e. high levels of uncertainty, potential
impacts, ambiguity, etc.). The literature review further revealed that there are a considerably higher number of
publications on Weak Signals compared to the number of available publications on Wild Cards.
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The structured and the unstructured Wild Cards and Weak Signals scanning and their mapping in the iKnow WIWE Bank or iBank was the core element of the iKnow project. As Z_punkt was mainly responsible for the themes
health and transport, the structured process consisted of systematically scanning FP7 health and transport research
projects as a source of inspiration for the mapping of possible Wild Cards and Weak Signals. In doing so, more than
40 Wild Cards and Weak Signals with potential relevance for the ERA and European STI were identified. They ranged
from Wild Cards like undesired medical side-effects of nanotechnology and a collapse of the European transportation
system to Weak Signals like the price decline in decoding the human genome and an increasing use of “smart road”
safety systems. In a second step, and parallel to the other working packages, there was a continuous unstructured
and broader WI-WE scanning process, which allowed us to map a wider range of issues without any specific
thematic focus or limitation to particular sources.
The objectives of the German expert workshop were twofold: first, to evaluate preselected Wild Cards from the iBank
by their impact strength and probability of occurrence; and second, to create, analyse and assess new Wild Cards
in a participatory way. According to the thematic responsibility of Z_punkt in the iKnow project, the workshop was
all about Wild Cards from the thematic areas transport and health and additionally, that was a kind of special feature
of the workshop, from science fiction. All together more than 50 Wild Cards were generated in the working group
sessions, e.g. “collapse of national health systems”, “minimum flight distance introduced” or the “individual nanoenabled safety capsule”. The workshop was a great success and revealed that such “open” participatory workshop
concepts – characterised by bringing together external and internal expertise on certain thematic areas – are a
powerful tool for generating Wild Cards, “out-of-the-box-thinking” and increasing preparedness for future disruptions.
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After the workshop five expert interviews were organised. The main objective was to test the usefulness of interviews
as a method for identifying and analysing WI-WE issues. We also used the interviews to explore and discuss potential
Wild Cards in the areas of health and transport and to understand their relevant implications for European STI/
RTD from a German perspective. We thereby understood implications in two different ways: how European STI/
RTD should address potential Wild Cards in advance, either to foster or to impede their emergence, or how Wild
Cards can impact STI/RTD, business, society and politics should they emerge. In total, twenty-one Wild Cards
were generated in the interviews, e.g. a re-appraisal of medieval monastery medicine (resulting in the establishment
of an officially approved therapy called “Traditional European Medicine), or a re-orientation towards “slow logistics”
(resulting in a considerable decrease in goods and services delivery time in the interest of the environment). These
Wild Cards were further characterised, assessed and examined much more closely to identify possible Weak Signals,
potential impacts, key drivers and related actions by different types of stakeholders (including policy, business and
research actors). As in the scanning phase, some of these Wild Cards were given a high priority in the assessment
and consequently found their way into the final short list (see table below).
After the completion of the initial scanning processes, national workshops and expert interviews, everything was
set for the iKnow Delphi survey. The main aim of the iKnow Delphi survey was to explore and to better comprehend
certain issues that are related to specific Wild Cards and Weak Signals from the iKnow WI-WE Bank, such as, for
instance, their level of importance for STI in the European Union and Germany, their impact on different areas, such
as infrastructures or economy, as well the current level of preparedness of decision-makers. As Z_punkt was in
charge of promoting the areas of transport and health, German experts were asked to primarily focus and assess the
Wild Cards and Weak Signals from these two areas.
The following table presents an overview of the 15 Wild Cards with the highest importance for Germany and Europe
according to German respondents. The assessment of their importance for German and EU STI policies were given
according to a scale from 1 (no importance) to 5 (critical importance).
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Table 5: the most important Wild Cards (WI) according to German participants

Theme

Wild Card

Importance
for Germany

Importance
for Europe

HEA

End of Ageing

3.9

4

HEA

Rapid-Diagnosis-Machines

2.8

2.8

HEA

Brain Capacity Testing

2.2

2.4

HEA

Animal Experiments End

3.6

3.6

HEA

Traditional European Medicine

2.5

2.3

TRA

Collapse of European Transport System

3.4

3

TRA

Noiseless Aviation

2.3

2.5

TRA

Minimum Flight Distance Introduced

2.7

3.2

TRA

Automatic Guidance System for Vehicles

3.4

2.9

TRA

Risks due to Virtual Simulation of Aircraft Navigation

2.8

3.2

ICT

3D media trustworthily copying reality

2.6

2.9

SPA

First contact with extra-terrestrial intelligence

3.9

4.3

SEC

Israel and Palestine join the EU

2

1.9

SEC

Cysects attack

3.1

3.4

SSH

Soft “EuroLanding” or “Happy End” in EuroLand

2.5

2.7

5.3.
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Recommendations

General recommendations and impacts based on the iKnow project: the iKnow project has proved that cooperative
knowledge-sharing approachesare the key to increase preparedness and understanding of important events and
developments that have high potential impacts on R&D, STI, business models and established behaviour patterns.
The inclusion of international expertise from several EU member states and Israel, as well as the involvement of
experts with different thematic and professional backgrounds – ranging from the media (alternative and corporate
press), private organisations, consultancies and IT services to public research organisations – is especially beneficial.
The iBank, the iCommunity and the iLibrary are powerful means to virtually connect these different types of actors
and sectors. So this unique portfolio of foresight and horizon scanning tools is an effective means to further
encourage and intensify multinational, multidisciplinary and multi-organisational knowledge sharing and cooperation.
The different iKnow tools could further became an essential pillar of policymaking, strategic planning and risk analysis.
Particularly in the early phases of innovation processes (at the “fuzzy front end”) at companies, the WI-WE issues
of the iBank and the social networking elements of the iCommunity could effectively support idea generation and
idea assessment. Although it would definitely be a clear over-interpretation of iKnow results to speculate about the
question, “how can an appraisal of Wild Cards and Weak Signals possibly transform the STI system of companies or
nations?”, nevertheless some recommendations can be derived:
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Recommendations for strategic planners (within companies): Strategy planners and actors involved in technology
and innovation management should increasingly integrate Wild Cards and Weak Signals into their strategic
planning and innovation processes in order to increase preparedness for future corporate opportunities/risks and
defining appropriate customer solutions and technologies at an early stage. Integration of WI-WE approaches into
the strategy process of the company can help to increase corporate flexibility, agility and sensitivity to changes in the
business environment.
Particularly with regards to Grand Challenges (e.g. climate change, energy security, health and nutrition, mobility,
communication, safety and security), policy makers have to get a better understanding of uncertainty and
vulnerability, and a better preparedness for sudden disruptions and evolving trends. A systematic assessment of a
relevant portfolio of Wild Cards and related Weak Signals is highly recommended for each policy sector – with the aim
to make political decisions resilient with respect to possible disruptions (“Wild Card proof”).
For consultants especially risk analysts the Wild Cards and Weak Signals methodology can become a new key
competence. Consultancies with experience in this field can support other companies by helping them to get an
outside view on issues. This could fundamentally reshape their business or sector. Additionally, they can support
companies or administrations in taking possible disruptions into account and increasing corporate and administrative
resilience and agility.
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6. iKnow’s Foresight
6

& Horizon Scanning (FHS)
in Israel

6.1.

Introduction

This chapter summarises the main findings of the iKnow project from an Israeli perspective. Israel is the only nonEU country participating in the project, bringing to this European research effort the perspectives of a neighbouring
country. Some fifty Israeli experts were involved in workshops, interviews and structured Wild Card brainstorms led by
the ICTAF team. Another fifty experts and policy makers took active part in the iKnow Delphi survey.
The WI-WE method is not widely used in Israel in civil science, technology and innovation (STI) systems. Some futureoriented studies exist where related or similar concepts have been employed. The main objective has been to draw
the attention of decision makers and planners to such seemingly “impossible possibilities” in order to avoid strategic
surprises. This way of thinking has been also adopted by civil authorities in their forward-thinking processes, trying to
be prepared for worse cases or to put on the table extreme solutions to prevent foreseeable crises. Such authorities
include the Israeli Water Commissionaire, NETAFIM – an Israeli world leading irrigation company, the Jewish People
Policy Planning Institute, the Israeli Ministry of Economy and, recently, the Israeli police force.
Though it seems that, currently, many companies and civil authorities are implicitly aware of the concept of Wild
Cards (even if they do not call it by this name), they do not use it in a well-formulated way, nor do they take note of
Weak Signals in relation to Wild Cards. Widespread dissemination of the iKnow project methodology among public
and private institutes could lead to more progressive and far-sighted strategic planning, to benefit the country (policy
makers), companies (strategic planners) and consultancies (risk analysts).

6.2.
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Key findings of iKnow in Israel

In line with the overall methodology of iKnow, the Israeli team conducted expert workshops and fifteen interviews
that resulted in the generation of a large number of novel Wild Cards and Weak Signals as well as other interesting
insights. One topic that was raised by academic actors was that young scientists are particularly capable in coming
up with innovative and creative ideas. Two other workshops were therefore organised, in which an emphasis was put
on innovation and mental agility by inviting young people and science fiction writers to participate. This process was
even more fruitful when groups of experts from different disciplines discussed and generated WI-WE issues in a joint
brainstorming. Many of the Israeli Wild Cards were generated in these workshops, and the Wild Cards obtained from
them can be considered to be particularly multifaceted and farsighted.
Among these most interesting Wild Cards were the following:
• Poisoned vaccines – Terrorists choose to attack a country through its vaccine supply, by contaminating the
solute, and possibly poisoning an entire generation of children.
• A single identity – A single identity on the internet for each person, forcing people to change their identity in real
life if they want to escape their past.
• Cyber-religion – A new religion is invented, whose ‘base’ and meeting place is on the World Wide Web.
• Mall under surveillance – The brains of shoppers in malls are being monitored for consumption patterns.
• Holo-genetic manipulation – The science of bio-technology is applied towards manipulation of the holo-genome
– the bacteria, viruses and fungi in our bodies.
• Mobile MEMs as personal assassination bullets and silent killers.
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The ICTAF team was mainly responsible for the promotion of the iKnow Delphi survey on the fields of security
and space but also contributed to the assessment of WI-WE issues in other fields. The purpose of the
iDelphi was to evaluate selected WI-WE issues by eliciting the knowledge of experts to assess Wild Cards
and Weak Signals in terms of their importance for STI on a national and European level and their potential
impact on the following dimensions, including: virtual/physical infrastructures, social welfare, economy,
security, policy and governance, environment and ecosystems, and STI systems.
Given the thematic scope of the iKnow project, the Israeli experts were asked to concentrate mainly on the
topics of Security and Space. The most important Wild Cards for Israel and Europe according to Israeli experts
are the following:

Security
• Cysects attack: Terrorists or criminal organisation use remote-controlled swarms of “cyborg insects” (insects with
implanted electronics) to infect people and/or animals or agricultural crops with biochemical agents.
• Israel and Palestine join the EU: European leaders become heavily involved in the Middle East peace process.
As an incentive they propose to open negotiations with Israel and the forthcoming independent Palestinian state
about accession of both Israel and Palestine into the EU. This is indeed realised after the establishment of the
Palestinian state.
• Changing one’s mind: An artificial virus is developed that can be dispersed among people and infects individuals
with specific properties (so called “anti ethnic” weapons using genetic engineering).

Space
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• Space war: A military confrontation takes place in space, using space weapons such as anti-satellite lasers and
missiles, space-planes, etc.
• First contact with extra-terrestrial intelligence: Evidence of the existence of intelligent life on another (extrasolar) planet is obtained. First contact (by using appropriate communication technology) is established with this
extra-terrestrial intelligence.
• Revolutionary space propulsion technology: New space propulsion technology (not based on chemical rockets)
enables a dramatic reduction of the cost per pound required to get a satellite into orbit or to propel a spacecraft to
its destination in space.
Israeli experts also rated as highly important one other Wild Card from the Transport field – Collapse of the European
transport system. This WI is particularly interesting as it reflects Israel’s relationship with global trade economy. Risk
analysts should consider the collapse of European transport system and the consequences such a Wild Card would
have on Israel.
In the following table we present a list of Wild Cards evaluated as important in the various fields covered in iKnow.
The assessment of their importance for Israel and EU STI policies were given according to a scale from 1 (no
importance) to 5 (critical importance).
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Table 6: the most important Wild Cards (WIs) according to Israeli participants

Theme

Wild Card

Importance
for Israel

Importance
for Europe

TRA

Collapse of European Transport System

4.00

4.00

SPA

Space war

3.45

3.73

HEA

Nano-lab inside your body

3.40

3.60

SEC

Cysects (Cyber insects) attack

3.40

3.40

HEA

End of Ageing

3.20

3.60

SPA

First contact with extra-terrestrial intelligence

3.17

3.55

SPA

Revolutionary space propulsion technology

3.00

3.73

ICT

Secure and safe internet that is easy to use

3.00

3.67

HEA

Rapid-Diagnosis-Machines

3.00

3.00

TRA

Automatic Guidance System for Vehicles

3.00

3.75

ENV

Animal Experiments End

3.00

3.25

SEC

Israel and Palestine join the EU

3.00

2.67

ICT

3D media trustworthily copying reality

3.00

3.00

HEA

Changing ones mind

2.83

3.08

ICT

iBrain vs. Brain Point

2.80

3.00

HEA

Traditional European (Monastery) Medicine is formally
recognised

2.75

2.75

ENV

Global warming is not anthropogenic

2.50

3.40
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Generally the level of importance of the Wild Cards for Israel’s STI system is similar or a little lower than for Europe.
This reflects the internationality embedded in Israel’s STI policy. An exception, for obvious reasons, is the WI “Israel
and Palestine join the EU”.
However, the preparedness of Israeli decision makers to these Wild Cards was considered low. This is in accordance
with the preparedness level evaluated in the EU level as well as in other partner countries. This fact should draw
attention in the Israeli decision system to the need to improve preparedness and avoid surprises.
The need for international cooperation, knowledge sharing and development of a strong world-wide research
infrastructure are not only recommended for Israel but is also a message the Israeli STI community conveys to
the EU.
The six most important Weak Signals, according to the Israeli participants, are as follows (in descending order):
• No strict global rules on nuclear security
• Robot Swarm Intelligence
• Scientists predict mobile phone viruses will become a serious threat
• Optical lifting demonstrated for the first time
• Privatization of space flights
• Ideas for radically new ways to reach space
It is clear that at least the most important Weak Signal is best represented by the recent Fukushima disaster, where
recent investigations revealed that the nuclear plants were not complying with safety rules regarding their capacity
to withstand earthquakes with a Richter scale higher than 7. This link between Weak Signals and their importance
in the eyes of experts is valuable to policy makers; the latter wish to ascertain the experts’ views on key issues by
presenting them with Weak Signals reflecting possibly-real situations in the near and far future. While these Weak
Signals are generally rated more important at the EU level they also figure high on the agenda of Israeli decision
makers.
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6.3.

Recommendations

Israeli experts discussed a variety of methods to address the issues that WI-WE reveal.
Figure 1: Average Percentages given to Coping Strategies
25%

20%

23%
19%
17%

15%

17%
13%

10%
7%
5%
2%
0%
Developing cross-national research programmes and priorities
Developing world-class research infrastructures
Other
Promoting international cooperation in STI

Promoting researchers’ mobility
Sharing knowledge (open access and IP managements etc)
Strengthening institutions’ knowledge production
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Figure 1 shows that Israeli participants gave the highest priority to measures that encourage the development of
cross-national research programmes in order to cope with future Wild Cards. The second most important measure
was considered to be the promotion of knowledge sharing as well as strengthening research infrastructures (see
Figure 1). Surprisingly, the least preferred option was to promote researchers’ mobility.
These attitudes are in consensus with views presented by experts from other countries, which makes them even
more significant.
The choices provide a message for strategic planners and policy makers regarding the means for coping with Wild
Cards, most probably through the development of cooperation activities in Europe and other countries, aided by the
rapid and ongoing sharing of knowledge. This concept could be further advanced by investing money in international
programmes, developing advanced state-of-the-art research infrastructure and possibly by encouraging scientists
and institutions to promote knowledge sharing, especially about research achievements.
The STI policy recommendations made by Israeli experts included the following points:
• To encourage research on environmental issues, including alternative energy, global warming, atmosphere
detection and manipulation, climate change, and solar outbursts.
• To strengthen research on the interface between scientists and society, especially towards greater participation of
the public in scientific research, but also in order to use participatory approaches to assess a number of ethical
issues or restrictions on research (e.g. cloning research, which is controversial and seen by some as an inhibitor of
the EU’s research potential).
• To develop major levels of control and regulatory steps regarding DNA manipulation.
• To place emphasis on the understanding of the impact of new technologies on our ways of thinking and our brain.
New ways need to be developed to better educate “the children of the web”, while also protecting them from
“overexposure” to the World Wide Web, and giving them the ability to filter the constant stream of data into useful
and meaningful information.
The above recommendations should be brought to the attention of risk analysts, private companies that might be
interested in developing suitable technologies. They are also relevant for policy makers in the formulation so new
policies to redirect the flow of research and innovation resources at the EU and national levels (including Israel),.
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In iKnow we succeeded to engage a variety of policy makers to make them aware of the method in general and to
specific Wild Cards in particular. WI-WE approaches also caught the interest of the Israeli media and are now actively
used by decision makers’ bodies such as the Israeli Police, Ministry of Environment and more. The various iKnow
activities yielded important findings that will have an impact on future STI policies.
The WI-WE methodology was well received by the majority of experts involved in the Israeli iKnow journey. All the
same, some conceptual concerns emerged regarding mostly the definition of Weak Signals. As the Israeli team
discerned in the early stage of the project, the concept of Weak Signals seems to be in need of further clarification
and possibly modification. This Israeli experience indicates that implementation of the WI-WE method could benefit
from the inclusion of participants with a wide variety of interests. This point might prove useful for strategic planners
and consultants who wish to realise Wild Cards workshops.
An important observation stemming from the Delphi results is the pronounced gap between the importance of Wild
Cards and the preparedness of policy makers. Evidently, in general the preparedness of decision makers to Wild
Cards is very low (in many cases non-existent), even in cases where the importance of the Wild Card is high and its
impact on STI policy is high. This, in our opinion, accentuates the importance of raising awareness of the WI-WE
approach among policy makers.
Another significant observation is that for all Wild Cards the respondents’ opinion is that the priority that should be
given to them in policy making is higher in the longer term than in the short term, no matter if the near-term priority
is assessed as low or high. This again underscores the importance of WI-WE awareness, since Wild Cards are by
definition surprising events – and in many cases the main surprise could be the timing of occurrence (namely, the very
nature of a Wild Card is that it is likely to surprise us by occurring earlier than we think). Although each Wild Card has
low probability (as perceived today), we should pay attention to Steinmüller’s assertion that “in the long run, our future
will be shaped by Wild Cards”; since their number rises as we look farther into the future, the probability that none will
occur tends to zero7.
In addition, there is a consensus among experts that the impact of WI on STI is significant and that a mix of strategies
should be applied to minimise the risks involved. The various strategies presented to improve preparedness to these
Wild Cards should be taken into account with more investments in strengthening international cooperation between
Israel and European countries as well as strengthening research infrastructures in both regions and with other
neighbouring countries.

31

Finally these results should encourage us to continue paying attention to WI-WE issues in all fields of science and use
them to alert decision and policy makers about possible future developments and shape policies accordingly. Surveys
like the present one are a good tool to evaluate such WI-WE issues and should be done in the future to include a
wide range of experts in Israel as well as other European countries. The objective should be to get a good picture
of strategic issues shaping the future of Israeli European STI and improve preparedness to manage them in a more
strategic way.

7

Steinmüller, Karlheinz (2004), “The future as Wild Card. A short introduction to a new concept” Brockett, Susan and Dahlström, Margareta
(eds.). Spatial Development Trends. Nordic Countries in a European Context. Stockholm: Nordregio 2004 (Nordregio Report 2004: 6),
pp. 193 - 202
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7. iKnow’s Foresight &
7

Horizon Scanning (FHS)
in the United Kingdom

7.1.

Introduction

The UK country report considers how Wild Cards (WI) and associated Weak Signals (WE) relate to national and
regional policy issues in the UK. It is based on previous work completed in the iKnow project to develop an in-depth
understanding of WI-WE.
Weak Signals are typically referred to as “not necessarily important things” which do not seem to have a strong
impact in the present but which could be the “seed” for major changes in the future, whereas Wild Cards are
commonly defined as “surprising and unexpected events” with low perceived probability of occurrence but with very
high impact.
This chapter provide an overview of the use of WI-WE approaches in the UK. It explains how they relate to STI
policy (by undertaking a review of the UK ERAWATCH report)presents results and outputs from several interactive
workshops and 42 interviews with selected specialists, and reports on selected findings from a large-scale Delphi
survey conducted to validate project activities. The UK report complements the other national case studies from
Czech Republic, Finland, Germany and Israel, which were utilised for a cross country comparative analysis.
By way of background information, the UK research system consists of three main types of actors: policy bodies,
research funding organisations and research performers. The main aim of government policy is to stimulate innovation
and the competitiveness of the UK economy. Currently, the debates on research technology and development (RTD)
policy are concerned with the strategies in which the country can achieve higher levels of R&D investment.

33

With this in mind, the UK faces three key challenges, namely a need
• To increase the intensity of innovation activities;
• To match future skills in order to improve the supply of high quality labour and
• To strengthen links between public and private research.
The latter point is related to what is considered to be the main barrier to R&D investment, i.e. the insufficient uptake of
ideas from the science base to applications in innovative products and services. Innovation policy in the UK is trying
to address this issue by encouraging collaboration between industry, in particular small and medium-sized enterprises
(SME’s, and research organisations, particularly universities), as this is key for economic development.
In this context Wild Cards and Weak Signals (WI-WE) can be used by the UK government as a novel way of
identifying key external trends, driving forces and emerging issues. It can impact on the future of any of the
three types of actors mentioned above. WI-WE are used to identify risk (but also opportunities) rather than to
accurately predict the future. The Department for Environment, Food and Rural Affairs (DEFRA) have previously
utilised WI-WE concepts when completing a baseline scanning project (2005); it provided evidence of the key
external trends, driving forces, emerging issues and potential Wild Cards which could have significant impact on
DEFRA’s external environment.
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7.2.

Key findings of iKnow in the UK

iKnow has collected a tremendous amount of data relating to WI-WE from a variety of sources, including: structured
environmental scanning techniques applied to European research projects, literature reviews and documentary
analyses carried out by the iKnow project partners, expert panels, thematic and science fiction workshops, interviews
and surveys. The case study report provides unique insights into issues and developments that may not normally be
taken into account by research policy makers, risk analysts or strategists.
As part of the programmed activities, the iKnow team conducted two workshops on Wild Cards and Weak Signals in
the UK, one of which was a pilot workshop (June 2008) to adapt and refine the methodology and a main workshop
(February 2010). However, growing awareness of t the iKnow project in the UK led to over half-a-dozen additional
ad hoc workshops/events “sponsored” by a wide range of interested stakeholders. Some of these include: the
UK Foresight Action Network (2009, 2011); the UK Node of the Millennium Project (2010); The R&D Management
Conference (2010); the UK’s Defence Science and Technology Laboratory [2010]; the UK Centre for Workforce
Intelligence (2010, 2011).
The originally programmed UK workshops focussed on three overlapping themes: Environmental Technologies,
Nanotechnology and Social Science and Humanities. The discussions yielded a number of new and important Wild
Cards generated by participants:

Environment
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• Abrupt ocean acidification – fish stock crisis: Ocean acidification accelerates more rapidly than predicted, and
major fish stocks seem to disappear almost overnight. The largest international fishing industries are well organized
and launch a legal joint “class action” against the 20 largest climate emitting corporations. Share values for these
and related firms are in turmoil, and precipitate a stampede into low-carbon finance / technology ventures.
• Many rivers start running dry all year long – all dried up and nowhere to go: Many more rivers begin to run
dry all year round in Mediterranean countries, and agriculture is also depleting groundwater supplies rapidly. A
technological solution is advanced – the “food pod” – a hi-tech greenhouse system which generates all its own
water and energy. Many arid landscapes are taken over by these pods, but the spaces in between rapidly turn to
dust. Another effect is that tourism activity also dries up very quickly.
• When the lights go off – for technology to triumph all it takes is for good men to do nothing: The vulnerability
of a sophisticated society, especially one in which the whole communication network is based on one electronic
standard system. This has been happening right now with the emergence of standard protocols (e.g. TCP/IP and
3G communications ) which on the one hand facilitate collaboration but at the same time through standardisation
increase vulnerability.
• New crop disease: The emergence of a new pest or disease which specifically targets wheat and wipes out the
whole wheat crop, this leads to a severe worldwide shortage of a staple food for humans and animals.
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Nanotechnology
• Nanocheats – gaining a micro-advantage: High profile athletes are accused of using performance enhancing nano
drugs that are undetectable. There is a reaction from sporting authorities “professional” sport is deemed nonsense.
The effects (recreationally and financially) on society are catastrophic as the economy is hit hard and the public
loses interest in sporting activities, with increasing obesity as a consequence.
• Nanowar – the beginning of the end: Weapons of mass destruction (typically unimaginable) are developed
and nano-bombs containing engineered self-multiplying deadly viruses wipe out communities, countries and
civilisations.
• Doc-in-a-box: Nano enabled self diagnosis and self treatment becomes pervasive allowing the general public
to diagnose, monitor and treat illness. Doctors become redundant and the ageing of populations increases.
• Invisibility spray available in high street stores – here today...gone tomorrow: An Invisibility spray is developed
and this is refined until it is affordable for the general public when it becomes available in retail outlets. Initially this is
seen as fun, but there are strong implications for security and the military as warfare takes a more s
tealth approach.

Social Science and Humanities
• Rise of the right: Climate change-induced migration and human disaster raises tensions on EU borders, so much
that the right wing / fascist parties take power in most countries. Often their first action is to control the media, so
that the same evidence on climate change and migration is blacked out.
• Pay as you pollute: Carbon footprint allowance (including tax) is introduced to individuals and business
organisations. This leaves the poor (and vulnerable) able or compelled to sell their allowance to more wealthy
citizens. Segregation based on carbon allowance quickly emerges.
The ad hoc workshops focused on a much wider range of issues, particularly around preliminary results of the
iKnow Delphi.
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A total of 42 expert interviews were conducted (seven by RTC North and thirty-five by the University of Manchester)
with a variety of experts across the UK from different backgrounds and disciplines, including leading research
performers, industry representatives and academics. The following table presents a selection of the WI-WE generated
during the expert interviews.
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Table 7: Selection of Wild Cards and Weak Signals generated in interviews with UK experts

Wild Cards envisaged over the
next 20 years

Weak Signals linked to Wild Card

Current fixation with carbon and CO2 emissions
proves to be a red herring.

Ongoing debate about climate change, carbon and
CO2 emissions. Numerous conferences have been held
on this topic and it still remains high on the
global agenda.

The Far East make access to rare materials limited –
such materials are crucial to renewable technology
and are difficult to obtain in other geographical
areas.

Studies suggest China already controls approximately
80% of these resources and there are concerns over
future manipulation of these resources and the potential
power struggle it may cause.

New fishing war as a result of climate change.

Migration of mackerel to the North Sea continues at an
alarming rate.
Blockades already have been made at Peterhead port,
Aberdeenshire, preventing the Faroese vessel Jupiter
from offloading 1,100 tonnes of fish to a processing
plant in protest at quotas for mackerel fishing.

Major magnetic storm hits the earth leaving
lasting damage to electric power grids.
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A number of experts believe the sun is behaving
strangely and this could be a warning that something
unusual is in the offing.
Sun spots (dark patches) as spotted by Galilio –
normally they occur at 11 year intervals but they have
been at a minimum in recent years.
It’s happened before millions of years ago; may
happen again.

Significant financial events cause significant
changes in science and innovation funding – for
instance China calling in debts to undermine G20
economy leading to financial difficulties and
social unrest.

Financial crisis in 2008/9 with subsequent credit rating
issues with some EU countries.

Significant terrorist action damaging science
infrastructure – major Universities put out of
action for more than a year.

Continuing nuclear proliferation and attempted
smuggling with ongoing West/Islamic fundamentalists
causing increased tensions.

Government cutbacks driving innovation but
possibly affecting social cohesion, healthcare,
education and public order.

Feedback from agencies, cabinet, population and
business that changes are unstructured and not
properly planned.

Significant demographic change, people living
longer, change affecting demand on healthcare –
ageing population, more home based personalised
care, increased levels of dementia and dramatic
implications of treating morbidity.

Continuous improvements in life expectancy, improved
tissue engineering and now over 70% of hospital beds
are occupied by people over 65,

Table 7: Selection of Wild Cards and Weak Signals generated in interviews with UK experts
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The interviews also yielded other beneficial information. For example experts indicated their opinions on the best
methods to identify WI-WE:
• An interesting website is www.technovelgy.com where science meets fiction. Scientific discoveries and journal
articles relate back to where they may have first appeared in previous science fiction literature.
• Two classic teams of experts – one utopian and one dystopian – and encourage each team of experts to think of
events and issues in the other genre.
• Open public forum with no boundaries stimulating thoughts but with quality control and checks.
• Well-managed brainstorming sessions – requires experts and/or futurists who are well informed and used to
thinking about interconnecting information.
In a Delphi study respondents were asked to assess the different WI-WE issues. The following table presents an
overview of the 10 most important WI-WE according to UK respondents. The assessment of their importance for
UK and EU STI policies were given according to a scale from 1 (no importance) to 5 (critical). In the table below, the
average values for importance are indicated.
Table 8: the most important Wild Cards (WI) according to UK participants

Theme

Wild Card

Importance
for the UK

Importance
for Europe

ENE

Breakthrough in cold fusion leads to renaissance in
energy markets

4.50

3.27

ICT

Information crisis caused by personalised information delivery

4.00

3.08

ENE

Gas from trash

4.00

3.60

ICT

Nano-lab inside your body

3.75

3.21

HEA

Animal experiments end

3.75

3.58

SSH

Automatic learning through neuro-data transfer

3.66

3.32

CAP

Universities close as research does not meet the needs
of industry

3.64

4.27

SEC

The Genetic blackmailer

3.60

2.56

ICT

Secure and safe internet that is easy to use

3.60

3.58

SSH

End of ageing

3.45

3.70

CAP

Scientists up for murder as ethical issues abolished

3.44

3.62

SEC

Cysects attack

3.40

3.09

CAP

European Commission scraps research support project

3.33

4.19

ENV

A killer water filter

3.25

3.55

ENV

Global warming is not anthropogenic

3.25

3.23
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Feedback suggests that iKnow has allowed these actors and stakeholders to become more aware of issues that
would previously have remained under the (policy) radar. By utilising the WI-WE approach (although deemed as “too
far out” or even “crazy” at times, particularly for Wild Cards), this has enabled organisations to look at future scenarios
and develop business plans accordingly, and policy makers to be aware of gaps in the research agenda and how
these can be addressed. Risk analysts have become more aware of issues that previously were not identified.
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A significant number of WI-WE issues were developed and validated through surveys and workshops and this proved
to be very useful for participants. It also encouraged active development of further WI-WE by external participants
that were more closely related and relevant to their own activities. With this in mind, iKnow has broadened the
outlook of many organisations that have participated in activities and has enriched their knowledge and stimulated
their interest to consider important issues that previously would have remained undetected. The key is to utilise this
information as an input into future decisions, looking at gaps in strategy or research agendas, how they have been
identified and how best to address them.

Recommendations
In the UK iKnow has provided a new knowledge platform and a rapidly growing community of individuals and
institutions interested in innovation, foresight and horizon scanning activities. At the time of writing there are over
1,300 members in the iCommunity of which 200+ are from the UK. The iKnow tools available at www.iknowfutures.
eu allow organisations across the research base to be better informed about current, emerging and future issues
potentially shaping or shaking the future of science, technology and innovation in the UK, Europe and the world. By
looking at Wild Cards and their potential impact, organisations are able to realise that although there are events that
may seem improbable, there is an opportunity to plan around these to limit (or enhance) the effect in a beneficial way,
should they occur. Weak Signals may provide them with orientation in an increasingly complex and highly dynamic
innovation environment.
iKnow’s added value for policy makers is at least twofold: first, iKnow has highlighted that key synergies between
current UK and EU research policies exist. Generating and discussing the different WI-WE issues has validated the
importance of this link, in particular of promoting collaboration among research organisations across borders. Wild
Cards such as “several universities suddenly close as research does not meet the needs of industry”, are highly
relevant to the UK and closely linked to innovation policy to promote collaboration. Such a Wild Card should inform
future policy discussions about industry-academia and government-academia collaborations. The Weak Signal
“lack of interest in science by young scholars” is linked to the “universities closure” Wild Card and highly relevant to
EU (Lisbon agenda) policy e to strengthen the knowledge economy. While the UK government has taken measures
to address this issue through the Science, Technology, Engineering and Mathematics (STEM) programme, further
policies aimed at promoting exciting and rewarding careers in science are required.

39

Policy makers can consider the recommendations developed by iKnow to help formulate new policies at regional,
national and European levels. These recommendations can be found in the iKnow Policy Alerts report, the iBank and
other project reports available in the iLibrary.
For strategic planners it appears to be most important that their organisations can access the iKnow WI-WE
database; it can enrich their knowledge on potential Wild Cards relevant to their sectors of business and can help
them adapt their business plans accordingly. The iScan tool developed by iKnow’s Technology Development Team
(led by the University of Manchester with the support of Cyber Fox and Mindcom) is a practical system that has
mapped over 1000 WI-WE during the life of the project and makes these accessible to interested organisations.
Finally, risk analysts could benefit from iKnow by the fact that issues of high impact but perceived low probability are
brought to their attention through the rich database of WI-WE. People involved in risk analysis can take relevant WIWE into account when planning strategies to prevent or be prepared for similar events occurring in the future.
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Final remarks
On the previous pages we have summarised the main findings of the foresight and horizon scanning carried out by
the iKnow team. We hope that the executive summaries of the five country reports have shown the power of using
Wild Cards and Weak Signals to identify important issues that science and technology policy may need to address
in the near or longer-term future. The results and conclusions, which are spelled out in more detail in the individual
country reports, are relevant not only for policy makers but also for strategic planners and risk analysts.
The iKnow project has developed and demonstrated a new methodology, has built up a WI-WE user and
developer community in the EU and beyond, and has generated valuable analyses in four out of 27 EU countries.
As the analysis demonstrates the results differ in each selected country. Hence, an analysis of the remaining 23
EU countries will be of interest to see whether priorities given to these or additional WI-WE differ across the Union
and what implications this might have. Similarly, associate countries other than Israel could be examined. Any future
investigation using the iKnow methodology could also cover additional sectors or address specific Grand Challenges.
Finally, we recognise the value of a WI-WE approach to inform policy formulation. This leads to the important
question how best to implement WI-WE related recommendations. The continued engagement of the iKnow
team with policy makers, strategic planners and risk analysts, as well as an active use of the networks that can be
generated through the iKnow community and platform will be of key importance to ensure that the project continues
to deliver a high impact.
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The iKnow system can be accessed at the following address:

www.iknowfutures.eu
Please register and explore our 7 iKnow Technologies:

Blue Sky Policy brief ???
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