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( Overview of Foresight Methodology

There is not one single best Foresight methodology.

Foresight tries to bring together different tools and methods
originally developed for other disciplines to try to understand and
shape the future. The suitability of methods depends on the goals
of the study and the resources available.

Foresight is multi- and cross-disciplinary.

In other words, the future cannot be understood if studied from
one viewpoint only.
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i Overview of Foresight Methodology

Each foresight project

is unique. They have
different aims, stakeholders
and resources. They also
use different combinations
of research methods.

Those methods may be
generally divided into four
groups according to their
main source of information.
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i Types of Methods

Qualitative methods can be used to investigate conditions that are difficult or impossible
to measure or quantify. These methods make it possible to discuss and exchange viewpoints.
Qualitative methods emphasize understanding phenomena or events based on empathy,
analysis or interpretation of, for example, statements, evaluations, convictions or attitudes.
The results can often be difficult to reproduce or verify. Examples of qualitative methods
are brainstorming, SWOT analyses, future workshops, qualitative scenarios, interviews,
and literature reviews.

Quantitative methods emphasize gathering large amounts of ‘hard’ data, i.e. information
that is directly measurable and can be quantified. Often, the use of quantitative methods
implies that the investigator considers the area of study as an object that can be investigated
in relation to one or more variables. The results are often expressed in numerical values,
diagrams or graphs. Examples of quantitative methods are bibliometric analyses, modelling
and extrapolation.

Semi-quantative methods use mathematical (statistical) principles to manage and quantify
rational judgements, probabilities, values and viewpoints of experts and commentators.
Examples of semi-quantitative methods are Delphi, cross-impact analyses, key technology
and roadmapping.

Source: P. D. Andersen, B. Rasmusen, Introduction to foresight and foresight processes in practice, DTU Management Engineering 2014.
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\((

Overview of Foresight Methodology

Methods providing meaning to events
and perceptions. Such interpretations
tend to be based on subjectivity or
creativity often difficult to corroborate
(e.g. brainstorming, interviews)

Methods measuring variables and
apply statistical analyses, using or
generating (hopefully) reliable and
valid data (e.g. economic indicators)

Methods which apply mathematical
principles to quantify subjectivity,
rational judgements and viewpoints of
experts and commentators  (i.e.
weighting opinions)

1. Backcasting

2.  Brainstorming

3. Citizenspands

4.  Conferences/workshops

5. Essays/Scenario writing

6. Expert panes

7.  Geniusforecasting

8. Interviews

9. Literaturereview

10. Morphological analysis

11. Relevancetrees/logic charts
12. Roleplay/Acting

13. Scanning

14. Scenario/Scenario workshops
15. Sciencefictioning (SF)

16. Simulation gaming

17. Surveys

18. SWOT analysis

19. Weak signals/Wildcards

20. Benchmarking

21. Bibliometrics

22. Indicators/time series analysis

23. Moddling

24. Patent analysis

25. Trend extrapolation / impact analysis

26. Cross-impact / structural analysis
27. Dephi

28. Key/Critical technologies

29. Multi-criteria analysis

30. Palling/ Voting

31. Quantitative scenarios/ SMI1C

32. Roadmapping

33. Stakeholder analysis

Source: R. Popper, Foresight: processes,
practices and methodologies, PREST, 2008
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(i Methods’ Sources of Knowledge

Creativity is a combination of original and imaginative thinking and intuition. Artists,
technological ‘gurus’, visionaries and great thinkers, or just ordinary citizens, contribute
to foresight with this form of input.

Expertise is based, however, on persons’ skills and knowledge within a special focus area
or a specific issue. These persons can be researchers, consultants, leaders of enterprises or
others with special knowledge in the relevant area.

Interaction is based on two considerations — first, recognition that experts and expertise
are also to be found outside knowledge institutions and that their knowledge is both valuable
and indispensible in foresight projects; and second, that new ideas and thinking have
better chances of being generated when different types of experts and expertise are brought
together in direct dialogue and can challenge and exchange each other’s viewpoints.

Evidence recognises the importance of supporting projections and/or explanations
of phenomena with analyses of reliable data and the use of well-documented methods.

The two dimensions, type of method and sources of knowledge, can be used to present
a schematic overview of foresight methods.

Source: P. D. Andersen, B. Rasmusen, Introduction to foresight and foresight processes in practice, DTU Management Engineering 2014.
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\(( The Foresight Diamond

CREATIVITY Strongly influenced by imagination

SCIENCE FICTION
SIMULATION GAMING
ESSAY / SCENARIO WRITING
GENIUS FORECASTING ROLE PLAY / ACTING
BACKCASTING SWOT  BRAINSTORMING

EVAMNCE TREELOGIC CHART SCENARIO WORESHOP
ROADMAPPING  DELPHI  SURVEY  CITIZEN PANEL
EXPERT PANEL MORPHOLOGICAL ANALYSIS CONFERENCE / WORKSHOP
KEY/CRITICAL TECHNOLOGIES MULTI-CRITERIA VOTING/POLLING
QUANTITATIVE SCENARIO /SMIC STAKEHOLDERS ANALYSIS
INTERVIEWS  CROSS-IMPACT / STRUCTURAL ANALYSIS
INDICATORS / TSA ~ PATENT ANALYSIS
Strongly influenced BIBLIOMETRICS ~ BENCHMARKING

Strongly influenced
by discussions and
knowledge exchange

EXPERTISE

NOLLOVHHLNI

by experiencesand QUALITATIVE
knowledge sharing o SEMI-QUANTITATIVE
LITERATURE REVIEW
QUANTITATIVE

: Source: R. Popper, Foresight: processes, practices
Strongly influenced by facts & data EVIDENCE and methodologies, PREST, 2008
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(

Overview of Foresight Methodology

http://rafaelpopper.wordpress.com/futures/

Bibliometrics/Webometrics
Expert Panel / Workshop
Brainstorming

STEEPVL Analysis

SWOT Analysis

Delphi Method

Structural Analysis

©® N v woN R

Scenario Planning
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\((( Bibliometrics

Bibliometric analysis — citations analysis;
quantitative (statistical) research of the state
and of the trends in publications based on the
bibliographic descriptions or on the publishers’
statistics.

Bibliometrics is a tool that helps to asses the
state of science and technology based on the
total output of scientific literature.

http://www.rybinski.eu/?tag=intellectual-capital-pl&lang=pl
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Bibliomerics

Bibliometrics is based on the analysis of data from
published texts according to their characteristics
(journal name, author, keywords, authors' afiliation,
authors' nationality).

Bibliometrics allows you to monitor the development
of science, to observe the formation of research
networks (national and international), to spot new,
multidisciplinary areas of science and technology and
to understand the logic of the scientific progress.

http://science.thomsonreuters.com/ausbiblioconference/
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\(( Basic Bibliometric Indices

1. Number of publications by a particular
author/institution/country

2. Number of papers in the high-ranked journals.

w

Number of citations of a publication by a particular
author/institution/country

Normalised citation indices
H-index
Co-authorship by various authors/institutions/countries

N o U s

Cross-citations between authors/institutions/countries

http://science.thomsonreuters.com/ausbiblioconference/
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{( Selected Bibliometric Tools

BIBEXCEL.:
http://www8.umu.se/inforsk/Bibexcel/

PAJEK:
http://pajek.imfm.si/doku.php

Publish or Perish:
http://www.harzing.com/resources.htm#/pop.htm

SCimago Journal & Country Rank:
http://www.scimagojr.com/

Linkoping University Library
http://www.bibl.liu.se/bibliometri?l=en
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@ Example — Publish or Perish
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(/1R Bibliographic Maps

b Titles
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Theme Network Analysis

Terror

i

Family

Network society Individualism

Disease

Artificial
Intedligence

Prosumer

Genetics

*;O

Silver
Industry
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\( Bibliographic Databases
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( Webometrics

Webometrics tries to measure the World Wide Web
to get knowledge about the number and types of
hyperlinks, structure of the World Wide Web and usage
patterns. Webometrics studies the quantitative
aspects of the construction and use of information
resources, structures and technologies on the Web
drawing on bibliometric and informetric approaches.

http://www.oro-net.it/dnn/default.aspx [Bjorneborn and Ingwersen’ 2004]

One relatively straightforward measure is the "Web Impact Factor"” (WIF)
introduced by Ingwersen (1998). The WIF measure may be defined as the
number of web pages in a web site receiving links from other web sites,
divided by the number of web pages published in the site that are accessible
to the crawler.

Other similar indicators using size of the institution instead of number
of webpages have been proved more useful.

Technology foresight and scenario planning in engineering 19/29




1 Expert panels

Expert panels is a method
based on the opinions and
the intuition of experts.

http://nomoredirtylooks.com/2010/12/tata-harper-hosts-an-expert-panel-pow-wow/

There are many shapes and sizes of expert

panels. A very frequent form of an expert panel
is BOGSAT (Bunch Of Guys Sat Around a Table).
Such panels usually consists of 12-15 members.

http://stickpeople.co/design/vector-graphic-of-a-happy-group-of-business-
stick-figure-people-sitting-around-a-table-in-a-meeting-by-nl-shop-138
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Expert panels

@

The tasks of expert panels in foresight
studies include:

e working out a development vision
for science and technology
in a particular domain

 ldentifying barriers that may
emerge and disturb the realisation
of the vision.

Expert panels are at the core of foresight studies, therefore
great attention should be paid to the process of expert
selection. Experts should come from academia/science,
business/industry, media and the civil society.

Zrédto: http://www.rightattitudes.com/2008/02/09/remembering-names-around-table-at-meetings/
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{(( Expert panels — working techniques

* Moderated discussion (discussion led/controlled
by a moderator);

Multitple discussion (first: discussions in little
sub-groups; afterwards: reporting back to the
whole group, discussion and selection of the
optimal solution);

Brainstorming (sudden mental shock);

* ADI (advantages, disadvantages, interesting).

Zrédto: http://www.changing-river.com/2012/05/what-happens-during-a-facilitation/
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(

Brainstorming

http://www.ideachampions.com/weblogs/archives/2009/06/post_12.shtml
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( Brainstorming

Brainstorming — unrestricted sharing of ideas with
the aim of solving a problem or coming up with
something new/innovative

e Brainstorming was developed in 1950° by an
American scientist A. F. Osborn;

| © He organised so called creativity sessions already
in 1930°. A method of solving a problem by the
collective generation of spontaneous ideas was
called by him brainstorming i.e. sudden mental
shock.
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Brainstorming

(

Brainstorming

is a heuristic method of generation of ideas,
solutions and options based on free thinking
and unconventional associations.

It is assumed that a high number of ideas
increases the chance of generating at least one
valuable solutions.

http://www.123rf.com/photo_13564580_who-
what-why-when-where-signpost-shows-
confusion-brainstorming-and-research.html
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Brainstorming - steps

(

Step 1: Preparation - choosing the leader and the other
team members, setting the time, place and duration of the
brainstorming session.

Step 2: Ideas generation - the creative session. Criticism
towards others’ ideas (so called idea killers) must be
avoided.
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( Brainstorming - steps

Step 3: Assessment and verification of ideas —
grouping ideas into the following groups:

e Hotideas —ready for immediate implementation,
* |deas that might be implemented after some more analysis,

e worthless ideas.

Step 4: Choice of the optimal solution
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((( Principles of Brainstorming

1. No criticism of ideas
2. Go for large quantities of ideas

3. Build on each others ideas
(enrich, modify)

4. Encourage wild and exaggerated
http://ideachampions.com/weblogs/archives/brainstorming/ i d eas
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\{(( Brainstorming variation

Brainnetting — a method
of gathering and
processing of ideas with
use of computer
technologies

http://www.yourtrainingedge.com/wp-content/uploads/2013/08/Fotolia_15414583_S.jpg
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