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Overview

- Roadmap Transfer

' Me & IZT
| Introduction: Methods for predicting the future

| Basics: The Integrated Technology Roadmap

' ITR: The five step concept with some
examples




e scientist and project coordinator
at the IZT since 1995 BGUJGI'GE

« Study of chemistry and philosophy SEWOWI

« Research areas: real estate, environmental
education, resource management, service
research, instruments for innovation management

* projects: BewareE — reducing energy consumption by behavioural
changes (EU), powerado — experience of renewables (BMU),
service engineering & benchmarking
sustainable services (EU and BMBF), |
cost-effective building (BBR),
roadmap fire protection (Hekatron),
resource conflicts and rare metals (UBA)
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* Independent, non-profit research mstltutlon In
Berlin s,
- founded in 1981, 20 scientists in 2010 |
+ objectives: "
realisation of research projects

development of future options
advising stakeholders

« clients:
European Commission, Federal Ministries, Federal

companies and associations o
E!”erKey ‘ “l ” Per Co Med NeW [ ] g
; Nachhalug erfolgreich Wirtschaften U R N EL




Al VY There are a lot of methods to predict the

future
onvention
.' ,; ! ' B *"r
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Attention:

E  Answers are always related to the type of actors you involve
E Very often a prolongation of trends is mixed with personal desires




IZT A Actors are often lead by personal desires

better income, health
care, education for
children, house, car

Desires

lifestyle like the upper
class in Singapore or
New York

Future Vision

better products, market
share, lower staff costs,
economical freedom

to be a company like
Microsoft or Airbus

AIRBUS

more sophisticated, but
sticking to objects of
research

Thomas Watson (CEO of
IBM): ,There is a
worldwide future market
for 5 computers”

Bill Gates: ,,640 kB (of
storage capacity) is
enough”
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IZT A General risks for predicting the future

Be careful:

E a vision of the future should not be short termed — it should be long termed

E a prolongation of foreseeable trends is helpful, but it provides no creative visions
B to materialize “personal” desires is an inconvenient job which is rarely useful for

the society

B if you see “future” as something coming from outside it overpowers you

E if you build on trend analysis, you neglect your opportunities to create a future

Intend to

a common agreed future




vAl __— __|Ohe example of realizing the future

Example: The Apollo programme

E in 1961 J.F. Kennedy announced “his” vision:
E | believe that this nation should commit itself to achieving the goal, before

this decade is out, of landing a man on the moon and returning him safely.
B 8 years later Armstrong mad his famous step for mankind

Methodology:

B considering possible goals (think the impossible)

B selecting one of them (according national opportunities)

B founding an institution (NASA)

E mapping all technologies and services needed to fulfil the goal




ANl One example of realizing the future

Example: The Apollo programme

E in 1961 J.F. Kennedy announced “his” visio
E | believe that this nation should cor

this decade is out, of landing
E 8 years later Armstrong

B consig
B select
B found

E mappi \




Integrated Technology Roadmapping
1T A

Potential for change
Challenges

Influencing factors  Technologies

| | Visions

Society — of the

Applications
future
Economy — ‘ ‘
Politics S Products
| | Extra- Retro-
Environment . ' '
- Industries CIENE polation
Technology __, | | Trend- Visions of
analysis the future
Markets y

D
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Scoping
definition of
search
areas

Basics: 5 step concept & principles (1)

Forecasting EESENER1le
analysis of

trends, needs &
potentials

Roadmap | Transfer

knowledge for orientation
include all relevant stakeholders
several goals
concentrate

landscape or a time table




Basics: 5 step concept & principles (2)

: Fore-

methodical bundling

matching/coordinating
illustration/description

mix of instrument/methods

identification

visualisation




Scoping/

/
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N\
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Task: Defining the basic framework for the process

define objectives: type (for a company, a sector, for a problem, for research &
development etc.), targets of your roadmap (new products or process,
adopting R&D to mega trends etc.)

specify the search field: reference point for the examination and evaluation of
innovation trends and technologies

define filters: restricting the research and the actors involved, the technological
range (a technology, a process or much more broader) and market segments
(potential future markets, lead or niche markets)

scale timeline: short, medium or long-term perspective
define geographical area: your country, your region, worldwide
last but not least: be aware of your own resources




IZT A - step concept — Scoping example

M ceting )| casing )

Scoping J
Roadmap Fire Protection 2020+

2 g

E roadmap objectives: roadmap for a company
(Hekatron), target identifying possible products ideas

E search field: trends in building and living influencing
development of fire protection systems

E filters: only trends influencing habitation, development 1
of products, market segments belongig to Hekatron
product

E timeline: 2020 (12 years)

E geographical area: trends in Germany, administrative
law in Europe

B resources: 1scientist 4 / staff of the Hekatron 1 month




Integrated Technology Roadmapping
1T A

Fore-
casting

Task: identifying relevant potential for change
« analysis: starting conditions (description of current situation)

« identification of trends: literature, databases, web research (methods); executive
summary of trends and methodology (results)

« validation of trends: qualitative interviews, focus groups (methods); summarizing
research theses about trend weighting, dependencies, needs, estimation of
effects and potentials (results)

« weighting of theses: discussion of developed theses with focus groups
(including stakeholders and users), Delphi expert & online user survey
(methods); exploration potentials for change e.g. of needs (results)

Result: Anticipating future trends & their potentials for changing the
existing situation (or needs)
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Integrated Technology Roadmapping
1T A

Fore-
casting

Roadmap Fire Protection 2020+

« analysis: use of smoke alarm devices (market,
technologies, legislation)

« identification of (e.g. economic) trends: rising energy and
operating costs, more stock investments, competition with
Chinese products,

« validation of trends: 10 qualitative interviews with experts
(associations, insurances, installers, scientists)

« weighting of theses: workshop with Hekatron staff,
selecting most important trends affecting the product
portfolio, demand for new products

Results: Energy reduction will be most important for -
consumers, Hekatron has no products to fulfil this 3 2,7/,;? ,,
need but the technological competence to develop A..Iﬂ
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5 step concept — backcasting

. Fore-

Including
development

diversification:

identification
Interpretation

discuss




IZT A - step concept — backcasting

‘ - - analysing
assumptions

~ developing

opportunities

. analysing
discontinuities

analysing

W strategies
establishment

planning
the
future:
SUEIEES

S\ ; developing |
visions ‘ ~ |

the
unexpected
future:

dicontinuities

predicting
the future:
assumptions

shaping the
future:
opportunities

the aspired
future: visions

Quelle: FuturebanagementGroup AG

Multiple futures generated from different perspectices
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Integrated Technology Roadmapping

IZT A

New energy crisis

Higly innovative new materials and technologies

_ _ _ _ ++++++
Drastice price hike for fossil fuels

Threat to e>.<pos§-d automation systems P
Attack on critical infrastructures

Shortgge of engineers | | I
Scarcitiy of the next generation engineers

Terror_is_m - St
Terroristic attacks on critical infrastructure

Stagnation in software and IT performance e
The time of phenomenal advances is drawing to a close

Scarcity of strategic metals e
Drastice price hikes for Neodym, Indium, Germanium and Gallium
Break-through technologies it
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5 step concept — backcasting example

. Fore-

including

developing
nowadays:

id d smoke alarm device
wild card events integrating

thermal //

Sensors, /‘
_ - loudspeaker,
identification microphone

future:
talking energy displays

interpretation




5 step concept —roadmap

Task: condensing the results of the process

translate
derive

define activities

analysis of completeness and consistency

visualisation

Result: Roadmap with actions regarding needs, markets, products and
services




5 step concept — roadmap example

Roadmap photovoltaics: reduction of the material impact in PV
reduction Importance bstacl
potential low — middle - high 0DS1acies
new processes for low and additional

0
contacting at the front Sl 2R (G processes

e
o e
I
e
o

reduction of glass rolled

thickness glasses: -50% missing focus

thickness:
-50%

Higher production
complexity

CIS: absorber thickness

more conductible TCO R&D necessary




Task: Transfer of the results to stakeholders
e preparation

e communicate

Result: common perspective for involved stakeholders




VAW |5 siep concept —transfer example

2010 2020 2030
—
c-Si consumption 5 g/Wp 3 g/Wp 1 g/Wp
c-Si : 17%* c-Si: 19%* c-Si: 22%*
. a-Si : 12%* a-Si: 14%* a-Si: 18%*
cictiveness s 1avr - CIs: 18%* - CIs:22%*
CdTe: 12%* CdTe: 15%* CdTe: 18%*

energy pay
back time

Roamap photovoltaics: definition of product goals




VAR |5 step concept — transfer example

software and

: modellin
roadmap automation 2015+ | —————— S
completevertical  F monitoring and
Ny AanAd T integration
networkingand management
communication .- assistence
systems
‘é";ﬁg?ss * simulation virtual traffic
net\ﬁrks syStemS
..................... MES ‘
open virtual factory
software Nirtual powér-..
sensorS,..f" _~ cooperating . Offene arch‘ecture plant ‘
“-.robot systems Standards ‘ h tman-
\. ‘ EDP for proaCtive o mae,:hme
= aut (;gn;rrczl . " human-robot Interfx,ace
. - Q-48pOF- . -~ interaction
; .—Iab on a chi e eonsolldatlo ; assetmanagement
; P industrial n, . ‘
", RFID Ethernet \. 5
? sensors for "'-_;::',. P\. '::-.;. :
sensors for ? image (S " K ; . @ k
microorganismen processing ; sensors for .\ . , @ intuitiv/adapted user
i sensors for process asset manag L doft interfaces E
parameters Loy ° N remote~readab|e
-/ S8NSOrs sensors
2020 2015 2010 2005 2010 2015 2020




The answer of an Innovative shoe maker
Thank you very much for listening
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