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Motorola Roadmap Matrix (1980s)

Year 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991
Tuning Push button Push button - Synthesizers Touch pad - Synthesizers Voice actuated
Selectivity Ceramic resonators SAWs Digital signal processors
Subcarrier function Stereo Paging Data Maps
IC technology Linear 5u CMOS 3u CMOS 1u CMOS
Display LEDs Liquid crystal Fluorescence
Vehicular LAN Single wire Glass fibre
Digital modulation 500 kHz bandwidth
RECEIVER 1 RECEIVER 2 RECEIVER 3 NEXT GENERATION FUTURE GENERATION
PRODUCTS Plus: ANEW SERVICE
Stereo Plus: Plus:
Stock market
Scan Personal Road information Super Hi Fi
paging Remote
Seek amplifiers Local maps
Remote controls

Source: Willyard & McClees, 1987



Structured visualisation of strategy supports
communication and alignment

Functional
perspectives
(Roadmap
Typical architecture)
viewpoints
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Roadmaps provide a consistent framework throughout the
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A platform for integrated strategy toolkits

SWOT
(S”e”gths,m Market [—
Weaknesses, Business | T—]
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Example - Aligning central R&D with business
iInnovation in global packaging firm

BU1
(Europe Region 1,
Category A)

O BU General

manager

BU 3 BU General

(USA, manager
Category B)

Central
Research

s { BU General
O Group O R —O manager
BU General (EUI’OpE) O ____ BU 2

manager I e ek Interface
BU 4 O managers
(USA,
Category C)

(Europe Region 2,
Category C)

BU General

O manager

: BUS5
Roadmapping used to (Europe Region 2,
align R&D portfolio Category A)

with business unit
innovation strategy
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Communication roadmap design process

A, Graphene-based disruptive technologies: overview
AL Opportunities offered by discovery of graphene
Power management

To date in Europe nearly the 60% of the energy is electrical (lighting, clecwonics, ICT,
telecommunications, motor cantrol). Of the remaining 0% nearly the fotal is used for
transporiation. Since in the coming years the transpart (of peoples, goods) will be moved
from wheel to rail (railway high speed, underground, trams) and on wheel to hybrid or totally
electric vehicles round the 80% of the used energy will be electrical. Then, power
‘management is the method that will allow using efficiently and safely the energy. Graphene
shows at room temperature many interesting properties for microelectronics. Ifs extremely
high current density and the absence of electromigration, as well as its high thermal
capability open to some applications and integration in power circuits as a first level of
‘metallization or heat sink or micgrated passives.

Hybrid clectronics

‘The introduction of more functions in integrated electronies systems opens to applications in
domotic, envizonment conirol, and office aulomation to finally fo
more safely, health and comforl. An increased automation should also consider the average
age inerease of populations and people at wark, and the need of adequate facilities. Sensors
or meirological device based on graphene can further extend functionalities of hybrid circuits
A 3d integration, easily conceivable considering graphene circuits on silican, could be the
salution for low cost chips with extended functionalitics.

Flexible electronics

Electronics on plastics or paper s a low cost,
It will offer the possibility to introduce 2013

more information on daily used gaods, for

example on foads for safety and health, as —
well as on many other products. Bar codes
may not be able to store all the required
information. Magnetic or memory supports
donot offer the same as active
clectronics interacting in a wircless network, | devicecancents  SEIILSINT,
The possibility 1o develop passive

— -
ooty gghene . oo, | Ao Bopariod i peoiiise D esian wor k S h 0]
capacitors, antennas) as well as diodes
(Schotiky) or simple FET and the rapid
‘growth of the technology in this direction will enable RF flexible circuits communicating in a

wireless environment.

Photovoltaic is going 1o be a relevant segment of the cnergy production in Europe.
Applications in photovoliaic to substitute IT0 or develop photovliic cells on plastics or
r.

Platform

One Atom Thin

ksha

Academic workshare

e O : ommunication : IcT

~ D v ; : + Faster
C A Se + Cheaper

\& Flexible

120 page roadmap

document & o wgn (7 gy s 8 \ —

: - Communication |™nassssc - vsplay ’ Sud Comversion
detailed graphics s R s - Effcient

roadmap / ol | : * Cost effective

* Renewable
» Sustainable

Hybrid 2d structures
Health

» Cost effective

*» Bio compatible

Dr Clive Kerr
civk2@cam.ac.uk

EU Graphene Flagship
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Roadmapping for strategy and
iInnovation — Case studies

Dominic Oughton, Principal Industrial Fellow

21 May 2013
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Finding a strategic direction for technology at GKN

* GKN is a tier 1 supplier of engineered products to OEMs in (largely) the
automotive and aerospace sectors, employing 40,000 employees, with
manufacturing operations in around 30 countries, and an annual turnover of
around £4 billion (2008)

* Dedicated R&D centres embedded in each of the main businesses (Driveline,
Aerospace, Off-Highway and Powder Metallurgy)

* How to develop a sustainable longer term strategy for technology, and to co-
ordinate technology development across the business?

:> » Two-day multi-Divisional roadmapping workshop
involving more than 60 participants, linkedto ~ _
GKN technology conference, to develop ~ § =
Divisional and Corporate roadmaps, focusingon 8§ -
Innovation opportunities, feeding into business =
strategy process ! ‘ S

Servioe

Corporate

Divisions

» Follow on ‘white space’ workshop focussing on
radical innovation
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Roadmapping process - integrated toolset

Corporate / BU level «=—» Portfolio level = » Option, Product, Project level
Top level trends & drivers Innovation (growth) matrix
DF Df = e
o Opportunity / option
|
Intelligence . Identify white space b
Drivers opportunities Mini business case &
Strategic landscape elevator speech

O®f=

Communication

‘White space’ gap

Feedback

3 -
Bfoss
[

it L
]

== @Eﬂ Opportunities / options
Capture and focus Themes, linkages,
priorities
Linkage grids Portfolio matrix
- ==~ | Opportunities Opportunity
R / options / option
Relate & focus Evaluate & select Explore & plan
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What did GKN say afterwards?

“While roadmapping has proven itself to be a powerful and flexible
technique for strategic planning and innovation, a principle benefit is
the communication that is engendered, both during the
development of the roadmap and afterwards.”

“The “hands-on” nature of the workshop-based process is a key
feature, where the group is responsible for building a common visual
representation of their strategic context, issues, goals and plans.”

“Roadmaps can be used as a common reference point and
language to support the ongoing dialogue that is essential for effective
innovation and strategy development and implementation.”
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Technical Strategy Advisory Group ' S AG

- Routemap to support the 30 year Rail Technical Strategy

S
4
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mmUn 2

Expe’tfse

trategy dviso,-y e
up

Facilitated by RSSB

5 ®
£ '.‘ O Network Rail
( A
516G
rface Commit,
gystems Inte ees ‘

OFFICE OF RAIL REGULATION

Department for
s ATOC
of Taarn C

Rail Industry Association

MANAGEMENT N UNIVERSITY OF
TECHNOLOGY
IfM poLICY &» CAMBRIDGE




Routemap to support the 30 year Rail Technical Strategy

TP

Rail Technical Strategy

—1——T1—T

30 year aspirational ‘stretch
targets’:

« Customer — reduction in
dissatisfaction by 90%

» Cost — halving the cost of
running the railway

» Capacity — doubling the
capacity where required

» Carbon - reducing carbon in

line with Government policy
(50% by 2050)
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Phase 0

Phases
182

Phases 3

Mext
steps /
ongoing

activity

STEEPL Analysis

U

Literature search and consultation with
industry theme champions (see 4.3
Industry Engagement)

Diraft
route-
maps

o 8 Industry workshops
# Input from around 150 experts
« Generating around 200 applications

Sl

s

Application « TSAG review and prioritise

cleaning / (against 4C and SRP scenarios)
levelling (50 « Pilot implementation mapping

applications) and TSAG

intervention

d

TSAG developing
remits for further
work and <:>
establishing

working groups

TSAG developing
deployment plans
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Example of an application impact summary

Application TRL / Deployment 4C Impact
Current Short term | Medium term | Long term Capacity
2008 2015 2025 2038
2.1 Robust Rail Network - Eliminate S.P. of F. TRL 1 TRL 9 20% 100% 7.00%
2.2 Traffic Management Layer TRL 6 33% 50% 75% 4.00%
2.3 High Capacity Trains TRL 9 10% 33% 500 20.00% !
2.4 System Modelling (Capacity) TRL 6 33% 50% 75% 10.00% 0.00% 2.00% 3,500
2.5 Adapting to Extreme Weather due to Climate Change |1, » TRL 9 33% 100% 1.00% 0.00% 0.40% 2.00%
262417 Railway TRL 8 33% 50% 50% 4.00% -3.50% 2.00% 1.00%
2.7 Yield Management TRL 6 5% 10% 20% 7.00% 0.00% 1.00% 0.00%
2.8 Condition Monitoring TRL7 33% 50% 75% 1.00% 0.00% 4.00% 3.50%
Total impact of all 8 Prioritised Applications as % of full '4C' Target
100%
90%
80% =
1) -
Zg Of’ / Capacity
0
=== Carbon
50% / Cust
— mer
a0% / ustome
So% / —Cost
—
20% o ———
100/ a — — —
0 o m—_—
0% - :
2008 2015 2025 2038

The scenarios

Cloud Zero:
Travel less /| Whole
journey planning

Distinctive shift: towards
freight use

f transport sector

Grand Projects:
Travel more / Whole
journey planning

Distinctive shiff: towards
intercity use

Homeward Bound:
Travel less / Modal
competition

Disfinctive shiff: fowards
leisure use

Competitive frfimework

Level of co-ordination

Gold Stars:

Travel more / Modal
competition

Distinctive shift: towards
conhgestion relief




What happened next in UK Rail?

I
—
—
® e ¢ FUTURE
® e RAILWAY

® o
Cambion DA%, ATO & ntstigert Traic Wanagermact Home TSLG Research RTS QSIS

Enabling Innovation Team
] = e
= e B About Us Challenges Innovators Funding Competitons Events Contact Us EIT Blog
e == .

Projects

E:::.w Future Railway > ET
—:ml— e Err— =
_ R S — ‘Untll now, therle h}/\e{fatled Cross-

£16.7m Rall
Innovation Fund
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Industrial Strategy for an Industry sector
- AA2020 Australian Automotive Roadmap

Prime Minister of Australia

Home | Site Search |A-Zln|:|ex

Your Location: Home = Media Hub > News Centre = Media Release - A New Car Plan for a Greener Future = Print this page

JOINT MEDIA RELEASE WITH
MINISTER FOR INNOVATION, INDUSTRY, SCIENCE AND RESEARCH, KIM CARR
A NEW CAR PLAN FOR A GREENER FUTURE

10 November 2008

e industry more economically and environmentally

will provide Australian car companies with the

opportunity cars.
ﬁL> Urgent need for Roadmap Pa— (,.’
B> Identification of Partners MANAGEMENT
IFIVAE=

AA2020 Programme

AUTOMOTIVE AUSTRALIA
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Process, Participation & Outputs

220 Participants from 160 organisations
included:

 vehicle producers,

« automotive suppliers,

e research organisations,

* relevant non-automotive companies,

» government officials

» and other stakeholder groups.

Automotive Australia 2020

TECHNOLOGY ROADMAP

Developing Strategic
Opportunity Roadmaps
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POLICY 4P CAMBRIDGE




AA2020 — Process

TECHNOLOGY NEEDS LONG TERM OPPORTUNITIES

% |

I ¥ Gaseous Fuel Driveline: I
~ LPG & CNG Engines, and

— On-vehicle storage of gaseous fuels.

Automotive Australia 2020

VISION

L
fo » Materials and Processes for Lightweighting:
ML . H

- Design for reduced vehicle weight,
3 -
° - Reduced weight vehicle bodies,

° Materials and Processes for light-weight
composites and plastics, and

- Materials and Processes for light-weight metals.
I * Advanced Data and Cormunications Systems: I
V2V and V2l Wireless Gommunications,
= Driver information Systems, and

Fit with Austratian Capability

- High-speed in-vehicle data-buses
I » Vehicle Electrification: I
= Electric Mators,

INCREASING FIT

- EV Oriveline Systerns,

-
INCAEASING ATTRACTIVENESS ’
Z - Advanced Batteries,

Attractiveness .
- Supercapacitors, and

- Vehicle Recharging

I

Priorities & =B
: 0.1
Recommendations Ili

Benefits:  Profit
People
Planet

gl

| = miim— -

Likelihood of Success

Cost 38 Applications 4 Themes
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What did Stakeholders say afterwards?

“The AA2020 Roadmap has changed the way we perceive the
Australian automotive industry. It has provided a vital context in
which to understand and pursue opportunities for our technology
in the automotive market.” Anthony Kongats — CEO, CAP-XX

“The Automotive Australia 2020 Roadmap charts the industry’s
capabilities, needs, commercial potential, and opportunities for
expansion over the next decade and beyond. Over 220 people from
160 organisations contributed to creating the roadmap, delivering
strong industry support for the directions suggested by the
roadmap, and an eagerness to be involved in its implementation - to
build competitive advantage wherever we can.” Senator Kim Carr -
Minister for Innovation, Industry, Science and Research
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Common themes

| found the workshop | enjoyed the | found my participation
stimulating workshop worthwhile

| feel | have contributed The workshop provides
to the workshop useful insights @5. Strongly Agree
O4. Agree
O3. No comment
O2. Disagree

B 1. Strongly Disagree
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Further information

Research collaboration opportunities
Robert Phaal

rp108@cam.ac.uk

+44 (0)1223 765824

Education and consultancy services
Dominic Oughton

do251@cam.ac.uk W

+44 (0)7778 873512 ‘iﬁf - il Jlllll“' L
Nick Mann aﬁ‘ ’,"’ﬁ;lﬂlkium ‘
nm402@cam.ac.uk El é;, I 'h

+44 (0)1223 748263 S .Q‘ i
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