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SHHOWESCIENLISES & Researchers can become
HOIE OPPOKTUNILY SAWY ...... anticipating
rrJe mr:r- needs ofi society and business
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"Fe nce & Technology Horizon Scanning
...... ...Getting insight on foresight
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OIJECTIVES e, =
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IPIBECHIES 10 BPPONTUNILY TECOgNItoN,
;*er SE rlrJFL pond strategies vs anticipate & design
SillEd] ey.,,
Oggaritiglie’ Jidentification for scientists

-
eremental vs disruptive technology-the cognitive skills
fleige ;j‘er hoth:

_-Ti—i'**'ﬁ QW to' become more opportunity savvy to the
"-Commerual puUSINess environment,

— 'hlg_\l/lv S& T foresight exercises can help your anticipatory
~skills,

e examples of technology transfer models, innovation
clusters
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S& Scannlng as a stand alone
ShiectiVENRNIESHIPRInIEQIatecianas

i ~ - S s ~

SEHBESIC mg activities,
frlcllele] 10 risk and! uncertainty,

gefiael ¢ rieviews of decision-making assumptions and
JmeEnt al'models,

ﬁgblng strategic thinking and planning,

fore5|ght activities such as scenario planning or wild card
~  exercises & consequence exercises and

® policy development
® along with a healthy dose of lateral creative thinking.”

—Walter Derzko
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RUIERECYLISILON and Use of information
I OUEN nts trends, and relationships in
£Uf) ou jization’s external environment,
the Kt wledge of which would assist

- mar agement In plannlng the organizations

‘future course of action”
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Source: Aguilar 1967 and Choo 1998a;



Scanning bj@_’

A BIIMPortant" economic; social, cultural, environmental,
I SCIEMTITIC, technologlcal and political trends S|tuat|ons and

Ilentiiyin J_. e potentlal opportunities and threats for the
OITENISELIO -~|mplled by these trends, situations, and events

— e

S=Gainin an accurate understanding of your organization's strengths
= *"-“f—' d"11m|tat|ons

o
- — --
e
i aa— .#._.
';_:—- .-l—

o b' 'ldlng a basis for analysis of future program investments

=

Source: http://www.cce.cornell.edu/admin/program/documents/scanintr.htm
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Networked
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Globalisation

Source: Shaping Tomorrow (UK)
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SEEIGNS rur 2 monolit

T
Evironmental scanning includes both /ooking at information
(viguvisie)) zlglel faok/ng for information (searching).

i

-

_n organlzatlon science suggests that it might be helpful to
E g} B}T—between four modes ofi organizational scanning:

— —_undlrected viewing: sensing

, - conditioned viewing: sense-making
-~~~ - Informal search: learning

- - formal search: deciding

A

Source: The Art of Scanning the Environment, ASIS Bulletin Article Pre-print,
Chun Wei Choo, Faculty of Information Studies, University of Toronto
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Regular seeal s mg Studies done on a regular schedule (say, once a year)

—
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m-.t- us scannlng (also called continuous learning) - continuous
e d data collection and processing on a broad range of
nmental factors
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Most commentators feel that in today's turbulent business environment the

= pest scanning method available is continuous scanning. This allows the firm
to act quickly, take advantage of opportunities before competitors do, and
respond to environmental threats before significant damage is done

®  Source: Wikipedia
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SINET

Slashdot

Wired

IEEE Spectrum

Fresh Patents

Ray Kurswell

Various blogs

The Smart Economy

EDS Next Big Thing
Future Survey (WFS)
Syndicated News Services
Shaping Tomorrow (UK)
Conferences & workshops

Wile mnrb IS¢ N2 (N
DRAREA, DOE, SERC etc)

| st 'lrmurll (o on.....

_.-1-
e

- .PhysOrg Newsletter
~® Varioeus blogs

e Science Columns, NYT,
Washington Post; Sydney
Morning Herald Technology
Daily etc.

Source: The Smart Economy Blog; http://smarteconomy.typepad.com
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tomers. Two key gquestions
JJJrJ~LLJJrom 5=

suppliers. e How will the future be
Disafecte aaeople ‘ different?

e Me anagement
w;':- ~Partners

e \What should we be doing
about It?

Scans

* Knowledge portals
® Trend scouts

® Expert panels

® Consultants Source: Shaping Tomorrow (UK)







EeFMN

“WVW EFMN.INFO The European Foresight Monitoring Network

SMART Perspectives
of European Materials Research

Foresight Brief No. 115

Authors: Show-Ling Lee-Miiller: s.llee-mueller@fz-juehich de: Agnes Pechmann: pechmann@dialogik-e

Pavol Sajgalik: vachsajg@savba.sk; Gerd Schumacher: g schumacher@fz-juelich.de
Sponsors:  European Commuission
Tvpe: European foresight on materials research
Organizer: Schumacher, Gerd, Project Management Juelich, Germany. Coordinator
Duration: 04/2003-03/2007 Budget: 480,000€ Time Horizon: 5-15 years Date of Brief  Aug. 2007




Socio-economic Topics
and ‘Technical Pillars’

Industrial Sectors are Dependent
on High-tech Materials

Matenials innovations are an mmportant part of the cultural
European heritage. This can best be seen at the typical Euro-
pean Design. Today, competitiveness on materials innovation
15 still of utmost important for the following industrial sectors:
= e  Automotive mdustry
' Aerospace mdustry
Chemical industry
Electronics

Textile industrv

SMART Perspectives of European Materials Research: Foresight Brief No. <

Energy technology e Construction
Medical technologies » Defense & security



Forecast Foresight

Data mining in studies, congress Analyses of relevant
proceedings and databases foresight matenial

Caeticaton of matrss ot spots
Identification and

—nterviewing of experts selection of best fit
from academia and industry scenario for

@ Economic prosperity
- Environmental & social change
gction of relevant research hot spots \

Sadmep draft Public safety & security

Involverment of external
experts into selechon

FPreparation of regional workshops

Three regional materials mapping workshops

- materials science meets industry
- materials science meets experts for safety & environment

Analysing of workshop results and completion Preparation of review meating
of roadmap

Review-Meeting with EC

!

Deliverables




Materials Research Priorities

For the three identified socioecononuc mputs where Materials
Research can contribute heavily. the identified research priorn-
ties for materials are listed below. The specific bottlenecks
wdentified regarding these research topics are pointed out in the
final report of SMART (see Reference and Link section).

Energy

Energy 1s a strategic resource for industrialized countries so

that the development of future energy technology is of great

importance for Europe. Energy safety and CO2-reduction are

the main drivers in this field. The following research priornties

are among those that were 1dentified:

e TInnovative gas separation membranes for CO2-capture
technology

e matfenals for white light enutting devices

¢ polymers and materials processing for organic light emmt-
ting devices

e  CO2-reduction in mobility: light weight alloys. nanocom-
posites and biocomposites

e materials for superconducting devices

e advanced corrosion resistant (less degradable) materials
for various renewable energy sources

e energy storage materials

e advanced joming techmques for manufacturing of wind
generators

e ceranmucs for solar power tower technology

materials for 3rd generation solar cells
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B ONE 1901 SIES 0 the Iedger 10 gain
el r*omo picture

ST m' nicro and macro
- :3 3 uItlpIe lenses™ to look at the same

e

— —infc rmatlon or situation

—
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= J:ook for ways to “triangulate” information

® Think beyond just felt needs and
Immediate opportunities

/

Source: http://www.cce.cornell.edu/admin/program/documents/scanintr.htm
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 than breaking up information into
'Jnaly5|s) a researcher’s &
JrJerL," intuition is needed for just the
Qe psitie reason- to synthesize fragmented
— = dis Sparate pieces into “meaningful wholes”

_____!l_ '-'

= "-TGT ‘New patterns”

-Walter Derzko, The Smart Economy Blog 2006



T
| —
Approzchgsiio Jggditigliy recoye);

e

-’1

-_ ol

e e = - - e — R

2l '{1@ respond strategies (identifying
-'*ng weak signals of change)

FlrJ'FJfJ( ate' & design strategies (you
9ECO e the trend leader)
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) Ree,d_é [l6fivour industry's materials that
yOL , even If they don't directly relate
r jOb Or business.

1is WI|| give you a much larger
~ perspective and viewpoint on which to
~ base decisions.
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INVEEK S|gnals OfiChangesss
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Celf) O her lEUSUY. irends.

S fJL Cult to detect trends and weak
c nals; \Wwhen they begin where you least
; ECt It .

| -That S why you have to stay on top of

~  trends in every sector that could
potentially impact your business, even If
it's not iImmediately obvious today.

e

o —

__'-.
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SYIREN J_n_-? leadership experience and
AISIA/OUT [atuition.

-out for early unsubstanciated hype.




Figure 1. Hype Cycle for Emerging Technologies, 2006

visibility Mashup
IPvE Web 2.0

Speech Recognition for
Mobile Devices

Corporate Semantic Web ) Social Network Analysis

Model-Oriven Architectures

Collective Intelligence

Event-Driven Architeciure
'i'&legresenn:e
Speech-t{:--Spee:'h Translation
| Offline Ajax

Augmented Reality

Prediction Markets

! VolP
) Grid Computing Internal Web Services

Cuantum
Computing

DMA Logic
Ag of July 2006
Peak of
_ 1T ightenment G
Trigger Expectations Disillusionment Productivity
time w
Years to mainstream adoption: obsolete

Olessthan2years O 2tobyears @ b5to10years /A more than 10 years @& before plateau
Source: Gartner [July 2006)

Pubdication Date: 18 July 200810 Number: GO0141801 Fage & of 20
T e e e, e e e
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slV/oul sense-making| skills to
JEtermine it a signal Is legitimate or

'r - -

ant and how that changes over

';:.:JIS not enough just to connect the dots, If
yOU are not sure if they are real or not



2k signals: of ch ange-
GEL/OUIH NG HESHIf/AS
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SAnticipate how unrelated signals could
AUSICISIOEEINEY o form emerging trends.
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S)ISpPEnd most of your time trying to figure out
NSVVRNININES Ca 0o Wrend,, or off track

- Bg (el y with strategies to mitigate those
“TEQE e efifects.

{’ out of 7 new technology spin-offs from the
-~ Sunnybrook Hospital Venture Capital fund
- guessed/picked the wrong market sector for

their new technology
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7) Be “'fo jdeas that are thought to be
Jrreverf it and! disruptive of the status quo
or ct =r=ent paradigm

= — l'l __—

= "'"-_"-t

—.e. Centrallzed energy distribution vs
' decentralized at point of use



igREak signels of clhiange
& 0) L[ ES] OLIf m@l Sy
ipSfOIRSCIENTISTS s

e

o) Tryios o e pigLpIcture or the system rather
ir)zlf] ror smg On parts.

SS( Qf]JE _‘ your own personal mental model or
\j\jO ~Vf€W

W are are we now?

= "‘: “What do we take for granted about the
situation?

e Can | challenge the norm?
* \What's likely to change?
® \Where are we heading?
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Retrieved?
Brought Back

foh =

e
e
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3) What gets 4) At the extreme,
Obsolesced? What gets Flipped

Left Behind? or Reversed?
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2) What gets
Retrieved?
Brought Back

3) What gets 4) At the extreme,

Obsolesced? What gets Flipped
Left Behind? or Reversed?


http://www.smugmug.com/photos/64104930-D.jpg
http://www.ausbcomp.com/~bbott/WINRR/w10msfa.map
http://www.enterstageright.com/archive/articles/0702/070802gridlock.jpg

Week signgls: ofichalg
| QUMM DS
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> 10) \/\/mcr_r. .s the ultlmate guestion that
youl rlr Ilne would like to answer?




PEIECHIEMVEaK signals ofi changessss
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) Be auare of blases andichalns el thieuant, 1n
geigRyels ‘and the organization, and the
JJHJJE:_- S of relying on past certainties in your
JrJJL try.

== 'J; 'e JOW /you industry assumptions, (the what-do-

~ we-take-for-granted-WDWTFG's), norms,

— unspoken rules of thumb, and tacit information
on how: the industry works and why?

® Recognize when someone or something Is about
to challenge them.

—
\

‘J\J el el

—-|-I




12 ) Kn@w-a. A URKAGWIAS.
SWivatare we dealing with here? Uncertainty?
r\mbjg: iy, Complexity? Dichotomous thinking?
|—*|'C- c d-;

== -:How do we address each one of these?

— .—.-__...

_" ‘Look for paradoxes, anomalies and
contradictions in signals, the solution to which
could epen up new opportunity windows.
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& s‘cannlng as a stand alone
stivepifiitisinotiintegratediandl

No—

mrmrlgemﬂr sense-making activities,
ENEGIIERISk and uncertainty,

gefleel] ‘reviews of decision-making assumptions and
JMEn| alfmodels,

_-f“"-- Bngoing strategic thinking and planning,

=—o. foreS|ght activities such as scenario planning or wild card
- exercises & conseguence exercises and

- * policy development
® along with a healthy dose of lateral creative thinking.”

—Walter Derzko




RVISES O Situational 10N oraCENG e
NISEGIVIISE: ACCEIBING e CEEERIICS

Response to Situational Ignorance ...

Interpretive
Data [ Information Framewaorks

TooMuch.. | COMPLEXITY | EQUIVOCALITY Requires restrictive prﬂ[:EE.Sing
to create structure and meaning
Not Enough... | UNCERTAINTY | AMBIGUITY Requires acquisitiveprocessing
to create structure and meaning
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yAlEYEIENef “Belngiin; the

Siutiaiienal l0ReRGES

CognliverCealitision/ lalelereiamllalisia]
-~ uncertainty
- ambiguity

- complexity == - \

- equivocality (M : >
- rJJfrJororfé"i hlnklng | : o
| Qr..d}eﬁ tnmy'

er“%_ctlon or

_.‘l‘ e —
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~ Source: The SmartEconomy Blog
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ASSULS =

& s‘cannlng as a stand alone
stivepifiitisinotiintegratediandl

No—

ENEERCISSENSE-making activities,
WENEgINofrisk and uncertainty,

PERBOIC reviews of decision-making assumptions and
JMEn| alfmodels,

_-f“"-- Bngoing strategic thinking and planning,

=—o. foreS|ght activities such as scenario planning or wild card
- exercises & conseguence exercises and

® policy development
® along with a healthy dose of lateral creative thinking.”

—Walter Derzko




~f

SN0 Sense-Maki

vhat mix?

=

AGVICENNEWYGIKS and Analysis: . Knowledge VEE Diagrams and Analys

Knowledge Propagation Diagrams and

ASSHTIpLoN Diagrams and| Analysis
e Analysis

I
ASSHIPLGN Chal}'e-‘ Maps _ :
E e Knowledge Pool Mapping and Analysis

iy Dia gﬁzu sand Analysis
x e Knowledge Workflow Diagrams and

_,_-'-_

Sell] ;_r Nrgu Ofks Dlagrams and Analysis AL
= -——_ aﬁ"‘ed‘ScUre Card for Knowledge SRNIOWIEUUER JOCESSHPIT eliiSiaE

=

J:Management Analysis Systems

-

— Concept Mapping and Analysis ® Thinking Diagrams and Analysis

=

= Concept Challenge Maps Simulation Development and Analysis

e Consequence Maps ® Point-of-View (POV) Maps and Analysis

Source: Derzko: ldea Lab 1998



r ovwleclge PragdiEg
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Strategy/tactics/

nitive skills Eo
addr lem

1.0 ArnbigLiriya@=le ge 4
'rrcn_mjvvork ),
No Deflnltlons R s

o
. -
ol

Tools/ZNMERNEES ta) .
26 EIESS proble

Interpret Clas |f37 Claring:
assemblerdi -
NENWOIRSS

ace-2-Face; asking the right
guestions, key issues ? key
uncertainties? divergent
followed by convergent
thinking, lateral thinking;
reframe, enact, hypothesize,

test

el

—

e

2yZiaiix OF Scenao, bullding
ontradiction map,
create novel framework,
system dynamics modeling,
tech roadmaps, 6 thinking hats,
viable systems modeling
(VSM),

== R

—— e

ZACEE) CTEETE: il »SV:’(~Ia0k of data
JF eVenwhic ~quest|9ns to ask
dhe;nformatlon)
.@'ﬁ'e:B;ea‘lmuon with some
certainty’ or predictability

Interpret, Classify, Certify,
Verify: assemble Broad flexible
networks, Face-2-Face, asking
right questions, convergent
thinking, lateral thinking; get
info; infer, assume or predict,
be flexible, buffer from critics

gap analysis , tech roadmaps.
generic technology evolution
maps, CMC, DSS, DBMS

3.0 Dichotomous thinking or
dichotomy (seeing only two
options, either -or),

Source: Derzko:

Expand world view;
divergent thinking, from black
and white to full spectrum
thinking & lateral thinking;
expand

Idea Lab 1998

Point-of-View (POV) Maps and
Analysis, Assumption Testing




riovwleacleja Proole; -
e elermination

Strategy/tactlcs_.‘cogn|t|ve
sKills te address preblem

leols/ZlViethedsieraeEiEsSs
problemng

10leaty (foe pplig
2ERCOMPONENLS Or
aVerlis fo nrleirlzie)s or
uriclegrsi d t

WOriin il 0
CJ]mr_ Jge) er _)HI.J

] Ut \u i) many

1O oM
Irrterrelzre
1)

e spect —

CALCT U

DECOmMPOSE; DECORSHUGE
Simpl rarchy, directed
expertise networks, system
thinking, divergent thinking;
ziclc] ]n't@JJ,LzurIJ CAIINIIIESE

Experts ; technolegy, training),

expand, connect, map

system dynamics maps,
visualization, seftware, CMC,

s ol -
PSS VIS

EYderSVYSstems

pisliction g paradox
‘uaJJy dismiss andiignore

-

Recognize; Seize; Convert;
concept mapping, assumption
mapping, opportunity search

TRIZ, opportunity windows,
concept maps

6.0 2c|Liive '1Lty ( multiple
= mi,,c,;ﬁ.s z ns of same events
—ord —

=7“"|\/Iult|pke Deflnltlons

=
e —

g

Unify; Tight Expert Networks,
make sure everyone has all
definitions straight.

opportunity; search, negotiate,

impose

Knowledge Pool Mapping and
Analysis, Knowledge VEE
Diagrams and Analysis, Belief
Networks Diagrams and
Analysis, Opportunity Clinic,
tagging, folksonomies

7.0) Infoglut; data flood

Source: Derzko Idea Lab 1998

Order; create order out of
complexity, chunk, parcel,
categorize, organize, collect,
cluster, reductionist approach,
key concepts, impose
Synthesis

concept maps, lists, mind
maps, taxonomy engines,
visualization tools,
summarization engines,
concept extraction engines,
sentiment engines, XTM,
visualization software-info
contour maps & affinity maps,
tagging, folksonomies
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