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The Strategic Technology and
Innovation Management Consortium

Rob Phaal,
Mélanie Despeisse,
Clare Farrukh
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Strategic Technology & Innovation Management (STIM) Consortium

A practice-oriented research and networking collaboration between
industrial partners and the Centre for Technology Management,
delivering a combination of practical and academic outputs
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2016 STIM Programme

Network & Exp;;?ratar}r m— Deve;,upmenf Network & Ccnsr?f.rdatmn Network &
Forum meeting s Forum meeting prasn Forum meeting s Forum meeting
Guidelines
P : Consultation ., Pilot Test & qang
ractice discussions " cases applications workshops
Research R&D Management ’
engage‘n:em day Conference "'LH
State of art Conceptual Document Conference
Research N review . frameworks results & journal
: d : publications
17-18 24-25 February 1-2 June 16-17 November
November 20118 6 April 4-6 July
2015 aia

The 2016 STIM Programme comprises a portfolio of 18 diverse research projects, such as:
1) Toolkit for resource efficiency in manufacturing companies — Mélanie Despeisse
2) Roadmapping for strategy and innovation — embedding the process — Clare Farrukh
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Toolkit for resource efficiency In
manufacturing companies

Melanie Despeisse
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Decoupling value creation from negative environmental and
social impact through eco-efficient manufacturing

What is your waste worth? FREE toolkit

Learn to see waste and its value

What’s the size of the prize?
Set ambitious targets to match the challenge

Where are you now?
Assess your strengths and weaknesses

Where to from here?
Systematise by making eco-efficiency normal practice

For more information, please visit industrialsustainability.org
or contact Dr Mélanie Despeisse mdé2 1 @cam.ac.uk

With thanks to the project team:
a3 UNIVERSITY OF Aanand Davé, Lampros Litos, Simon Roberts, I [P 1

5 CAMBRIDGE Peter Ball and Steve Evans
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Roadmapping for strategy and
Innovation — embedding the
process

Clare Farrukh
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Roadmapping challenges
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Starting up Developing a Roll-out of Keeping the Other
the TRM robust TRM the TRM TRM process
process process process ‘alive' on an

ongoing

basis

Source: CTM survey, 1999
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Project Overview

The main aims of the project are to promote discussions between roadmapping
companies, build up a repository of roadmapping case studies and start to build
maturity/lifecycle model of experience and good practice.

Open Forum dates: 11t May, 61 July, 13" October.
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COMPANY A?

Current performance and next steps...

Roadmap development life cycle

a. Start-up

b. Roll-out

c. Establish

Gerdsri 2009/

Dynamics of Implementation (who/what?)

Maturity Level

PROCESS (P)

Kappel 2001/
Roadmapping Influence
(Roadmapping process capability)

MAP (M)

Muller 2002/

Bootstrapping Roadmapping
Albright 2003/ RM Scorecard
(Roadmap maturity
characteristics)

Initiation
Role - individual level idea

communicator
Responsibilities:
-networking and negotiating
-individual learning
-developing teams

-prepare participants for TRM

Development

Role — Team level facilitator,
champion as scholar and supporter
Responsibilities:
-managing TRM development
processes, monitoring progress,
allocating & controlling resources

Integration Role —
Organisational level
integrator, ongoing TRM,
process manager
Responsibilities:
-compiling SBU roadmaps,
integrating the roadmap
into the current processes,
sustaining the roadmap

Level 1 - Initial
Processes unpredictable,
poorly controlled and reactive

Understand
-forecasting, competitor analysis,
simplification

Measures: accuracy & clarity

Facts as perceived by stakeholders
-eye opener for many stakeholders,
first overview of business and time
context

BU3

Level 2 - Managed
Processes characterised for
projects and often reactive

Persuade
-project mgt, resource allocation,
product planning

Measures: aligned priorities and
decisions

Serious attempt to obtain a
consistent vision

-shared understanding of product
positioning and required technology
investment

Good practices
Key milestones
Next steps

BU2

Level 3 - Defined

Processes characterised for
the organisation and are
proactive

Synchronise
-program management, corporate
planning, portfolio mgt

Measures: ongoing co-ordination

First full blown RM

— supporting docs limited
-explicit forecast of people and
process needs

BU1

Level 4 - Measured
Processes measured and
controlled

Full blown RM
— improved fundament

Level 5 - Optimising
Focus on process
improvement

Good practices
Key milestones
Next steps
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Collaboration opportunities

The project seeks companies to provide case studies

Please contact Clare Farrukh if you are interested
In taking part in the project or attending the
roadmapping open forum events:

cjp22@cam.ac.uk

BB UNIVERSITY OF IfM‘ TECHNOLOGY |
&% CAMBRIDGE PoLICY



Intellectual property
challenges for management

Frank Tietze
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Research approach

Strategic
Technology Management

Developing ways to integrate
technology considerations into
strategic decision making

Technology Innovation
Enterprise & IP Management

Understanding the

life cycle of young

technology-based
companies

Developing new
approaches to the
management of
innovation and
intellectual property

58 UNIVERSITY OF
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A managerial level
and relational perspective

on all things’ IP In

collaborative innovation processes

for emerging manufacturing technologies

IfM
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Solving IP challenges and leveraging IP assets abm&%ms
to optimize technology lifecycles

Performance e
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IP challenges in multi partner collaboration a'm“{?ﬂ&é&’&?&“

To develop next generation of building
Perforn  jntegrated photovoltaic (BIPV) devices

A

Scale-up challenge
“needed to progress the technology from
prototype to the manufacturing volumes” 1

Selecting appropriation strategies
different partners depending on:

o trust & reputation

* role in collaboration

* etc.
TRL, TRL, time
B UNIVERSITY OF IEP 1 MANAGEMENT
'- B ;j.- CAM BRIDGE ! Press release (15.03.2016), www.uk-cpi.com/news IEE)(:LTCNYO LGy




} MANUFACTURING
AT CAMBRIDGE

IP to accelerate the diffusion in later lifecycle stages 3 MANUEA

IP strategies for setting market standards
Perform
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Patent pledge in 2014 Managing IP in

. _ standard setting projects,
“A number of companies are now using

Tesla’s open-source patents and it has .. standard setting bodies
some interesting implications” ?

_—

TRL,

v

TRL, time

.- UNIVERSITY OF http://electrek.co/2015/11/10
TR CAMBRIDGE 1 http://electrek.co,
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Patent informatics for better decision making, a)m&%wm
strategic planning and foresight AT CAMBRIDGE
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How to get involved? 3 AT CAMBRIDGE

We aim at developing industrial relevant methods and tools to support
IP related management and decision-making for innovation processes

Talk to us
 if IP management is a challenge for you
» if you have recent examples of multi-partner collaborations

* if you want to discuss any other IP related management problems

58 UNIVERSITY OF IfM‘ Sinnaiecy
<% CAMBRIDGE PoLICY



YEARS OF
Striving for excellence in IP education 5*&#3:5@%73@&“6

Participate in our IP teaching Participate in piloting an
workshop on 16 September 2016 IP training game

In collaboration with

MANAGEMENT
TECHNOLOGY
POLICY
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Join our IP interest group

» Atrusted platform to discuss company

specific, IP related topics in confidence |nte||ectua| Prop rty
Interest Group —

with senior peers
 Members are senior managers
(e.g. head of technology development)
involved in IP related decision making
» ~3 meetings per year
e Currently 17 members, such as:
Airbus, Caterpillar, Rolls Royce, Domino

Printing, GSK, Rexam, TWI, Siemens,
Williams F1, Landis+Gyr, IDEX

MANAGEMENT
TECHNOLOGY
POLICY
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Strategic IP Forum on 24 May
. ) _ ) o] §) MANUFACTURING
for Portfolio Managers, VPs Technology, CTOs, Heads of Innovation/ IP/ licensing AT CAMBRIDGE

Ian Anderson =
Innovation Director - Bespak

Annie Brooking @
CEQO - Bactest

Stephan Wolke

Corporate Function Technology, Innovation & Sustainability Head of
Intellectual Property & Services - thyssenkrupp AG

Ian Harvey
Former CEO - BTG Plc

MANAGEMENT
TECHNOLOGY
POLICY
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Understanding the potential and
actual impact of 3D printing

Tim Minshall

Dominik Deradjat, Mélanie Despeisse, Phill Dickens, Serena
Flammini, Simon Ford, lan Hutchings, Finbarr Livesey, Tim
Minshall, Letizia Mortara, Chander Velu
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3D printing ‘Bigger than internet’
FT 21.6.12

3D printing: ‘“The PC all over again?’
Economist 1.12.12

‘3D printing [..] has the potential to revolutionize

the way we make almost everything’
President Obama, State of the Union Address 2013

5 UNIVERSITY OF TN snstasy
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VISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technolagy Trigger

www.gartner.com
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1[._—_ ENGINEERINGCOM | NEWs INDUSTRIES JOBS GAMES VIDEOS RESOURCES
= |NFORM. INSPIRE. ENTERTAIN.

Designer Edge CAD/CAE CAM BIM Manufacturing 3D Printing Electronics  Education  PLM/

Current Articles | Archives | Search -
Subscribe

The Bubble Bursts—3D v
Systems to Stop Selling 3D
Printers for Consumers

Kyle Maxey posted on January 08, 2016 | Comment | 2735 views

[ e e e

] Twitter —
Kd Facebook ;
3D Systems has announced that it will [ Linkedin .
no longer produce its $999 consumer- E] Email i
grade printer named Cube. In addition Print —
[&] Gmail —
to the shutdown of its Cube system, 3D | B3 More... 274) M
IECH

% CAMBRIDGE HIV1rotier
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www.geaviation.com

www.rolls-royce.com
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Potential for mass customisation 3‘*%‘?5&32951“6

4 High
2
2
S
>
Low
Low High
Volume
B8 UNIVERSITY OF | . . N [recimsioey
@ P CAMBRIDGE With thanks to Dominik Deradjat ‘Poucv
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Capturing the value from the digital fabrication revolution
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Looking backwards and forwards avhmﬁmwmus

1. Emergence 2. Disruptions 3: Scenarios
Mapping the Analysing the Developing
emergence of potential future
3DP, disruptive scenarios for
identifying effects of 3DP 3DP
enablers and In specific
barriers to iIndustrial
growth contexts
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3D Printing technologies: an opportuni@
for innovating with others?

Hooa

Unique design made possible by 3D printing

Source: 3dprint.com

Rosa Pasta from Loris Tupin, a 3D model that ‘blooms’ and turns into a rose
when placed in boiling water

%X%Eé{ﬁllggg With thanks to Dr Letizia Mortara IfM
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3D Printing technologies: an opportunit;
for new products and platforms?

™M nAtuRAL MACKINES et - wi (@[ 0][w]||n] [&][®

INTRODUC NG

FOODINIOOO

A3D |
FOOD
PRINTER

ChefJet Source: www.3dsystems.com

A

Source: www.naturalmachines.com - DOVETAILED:

af

B ® UNIVERSITY OF Souce: www.tno.nl IfM
¥ CAMBRIDGE With thanks to Dr Letizia Mortara

Source: www.dovetailed.co
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3D Printing technologies: a potential 0 v
‘game-changer’?

Source: 3dprintingindustry.com

Source: Modern Meadow

M UNIVERSITY OF With thanks to Dr Letizia Mortara IfM
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Summary of sustainability impactsa

PRODUCT LIFE CYCLE STAGES

FIERILES & Production
process design

MATERIAL LIFE
CYCLE STAGES

Closing the loop with end-of-life products

Source: Mélanie Despeisse and Simon Ford

MANAGEMENT
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3D printing-cnabled re-distributed manufacturing
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AT CAMBRIDGE

3DP-RDM: Defining the Research Agenda f(ﬁi L -—
printing-enabled re-distributed manufacturing

_ Provides opportunities for _
Medical/ Repairs/

pharma f spares

Economics
Standards / QA
Materials
Skills
IPR

Food / Retall

Enables

3 UNIVERSITY OF
¥ CAMBRIDGE ItM

3D Printing /
Additive
Manufacturing

Re-Distributed
Manufacturing
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THE LONG TAIL
OF SPARE PARTS

FOR CONSUMERS ‘i FOR DESIGNERS

L g
o 4 T[N

'o SERD T TG L

FOR DESIGNERS &
MANUFACTURERS BE, i s innii

a new knob, | just clicked and got a

B are you a manufacturer that makntains spare parts for replacerment knob delivered to my
mers?
e doorstep.
B Are you o designer who has recently designed a , ,
replacement or spare part?

2B UNIVERSITY OF
&% CAMBRIDGE

http://kazzata.com/
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Design The first 3D-printed pill opens up a

Architecture and design

blog world of downloadable medicine

Now that the US has approved a 3D-printed drug, pharmaceuticals companies in
the UK are hoping their patents will be next - from the pyramid-shaped pill
makers to the man who has done for drugs what Apple did for music

Oliver Wainwright

W @ollywalnwright

Wednesday 5 August 2015 14,42 BS1

000000

ares @ Comments

5325 62

A Save for later

<l

‘-!4 We notice you've got an ad-blocker switched on. Perhaps you'd like to support the Guardian another way?  Become a supporter tq
-

: http://www.theguardian.com/artanddesign/architecture-design- MANAGEMENT
UNIVERSITY OF blog/2015/aug/05/the-first-3d-printed-pill-opens-up-a-world-of-downloadable- IfM TECHNOLOGY
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4 exploratory projects zmmupég{um

Investigating the Impact of CAD Data Transfer Standards for
3DP-RDM - Dr Eujin Pei, Brunel University

OPTIMOS PRIME: Organising Production Technology Into
MOst Responsive States — 3D PRInt Machine Enabled
Networks — Prof. Duncan McFarlane, University of
Cambridge, and Edinburgh University

The enabling role of 3DP in redistributed manufacturing: A
total cost model — Dr Martin Baumers, University of
Nottingham, and University of Oxford

Redistributing Material Supply Chains for 3D printing — Dr
Matthias Holweg, University of Oxford

ELH UNIVERSITY OF IfM TECHNOLOGY |
@» CAMBRIDGE PoLICY
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www.amnationalstrategy.uk 9]0 MANUFACTURING

UK National Strategy for Additive Manufacturing / 3D Printing

LATEST NEWS STRATEGY DEVELOSMENT PROCESS HOW TO SUBMIT YOUR VIEWS SCOPTNG WORKSHOPS STEEAING GROL®

Latest News Tweets  Follow
_ DigitalFabrication 28 0ct
A series of short reports are being published to share information on the progress of e
developing the UK National Strategy for Additive Manufacturing / 3D Printing (AM-3DP). The first New paper- GopandTstrat & George Kul:
two of these are now available: mm'#""'wﬂw“m'u?
E30PRTing
Update Report 1; How Was The Evidence Collected? T
. ~_ DigitaiFabrication 280
Update Report 2. What Did The Initial Evidence Reveal? Stab inks
.i-ﬁ“ﬂ-wm Ini France
To learn more about how the strategy ks being developed, diick hers. Invests €6.3 millon in mesal additive

if you have any queries regarding the development of the UK National Strategy for AM-3DP,
please emall

printed parts ever made in Europe

DigitaiFabricatsan 24 Ot

3 UNIVERSITY OF MANAGEMENT
) CAMBRIDGE M recimoroey







Summary of common perceived barriers

Understanding properties in different processes / machines / applications,
Materials QA, costs, availability (IP constraints, independent suppliers), use of mixed
materials, recyclability, biocompatibility.

Need for guides and education programmes on design for AM — better
Design understanding of design for AM constraints, availability of AM-skilled
designers, security of design data.

T ———
Lack of appropriate skills (design, production, materials, testing) preventing

Skills / Education adoption, up-skilling current workforce vs. training of next generation,
education of consumers, awareness in schools.

Funding to increase awareness and reduce risk of adoption (testing, scale-
Cost / Investment / Financing up, machine purchase) — especially for SMEs, understanding of full costs
(including post-processing, testing), cost of materials.

Perceived or actual lack of standards — all sectors / sector specific
Standards / Regulation (especially aero / health / motorsport), for processes / materials / software
/ products / applications.

Need data libraries, standards for tests (general and sector specific),
materials/ in-process / final part, tests for higher volumes, non-destructive
testing, QA through lock-in c.f. open access to data.

Measurement / Inspection /
Testing

Balancing need for openness to share knowledge with need for commercial

IP / Protection / Secrec ) : :
/ / y protection to capture value from investments, enforcement of IP rights.
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Delivering and sustaining growth

Imoh llevbare
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Delivering and sustaining growth through innovation and
technology management

How we can help
- Flexible innovation and technology management approaches

- Developed by University of Cambridge researchers (& extensively tested
through practical application)

- Configured to your organisation’s needs
- Delivered to you by our team of experienced consultants

Our focus:

Three core elements of innovation and technology management
- Strategy

- System

- People and Organisation

MANAGEMENT
TECHNOLOGY
POLICY

3 UNIVERSITY OF
¥ CAMBRIDGE ItM




Define a coherent strategy
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Your ITM strategy should support your business objectives, and help you
concentrate on most suitable products/services and technologies for the

market.

How we can help

- Aligning your business objectives and technology/R&D plans and policies
- Focused product-technology planning aligned to market requirements

- Helping key stakeholders (internal and external) engage in structured
discussions to reach crucial decisions through workshop-styled processes

Top-down a/ignmeﬁt

UNIVERSITY OF
' CAMBRIDGE

4
Business strategy }

Innovation strategy

[Dimensions: product/service/process/business process]
J

.
Technology strategy

[regarding elements related to innovation dimensions]

4

MANAGEMENT
TECHNOLOGY
POLICY
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Bottom-up coherence
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Develop the system AT CAMBRIDGE

Your ITM system should support strategy execution and help you deliver
new and improved products and services, with more efficient use of your
resources.

How we can help Innovation and technology mgt. system

-Assessing your company’s maturity level
across key areas of innovation and Identification
technology management

-Stimulate debate to help everyone
understand their role in achieving set Protection
objectives

Intellectual
. ropert
the ITM system and create an action plan PTOPETY

-Identify priority areas for development in

Acquisition Exploitation

MANAGEMENT
TECHNOLOGY
POLICY
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Develop the system: ITM Maturity Assessment By /' CAMERIDGE

= UNIVERSITY OF _ ]
5 CAMBRIDGE Institute for Manufacturing TENA |eestonema

Administration Home Statements Action Plan Report Analysis Signout Help/Maturity Levels

Innovation & Technology Management Maturity Assessment Statement 1 of 98 -
Facilitated Session 1 .
STRATRGY Innovation & Technology Management Assessment
This section of the audit examines the organization's I&TM strategy; the central question is 'is it fit for purpose?' “i“r:; Suralegy
Qe
Competondoes 200 1E: TM Stratogy
Category: Bus Sirtgy  ITM Strtgy  Ident Tech | Selof Tech | Acquisition = Exploitation | Protection | Ldership = Org Culture = Compet 70%

Business Strategy
Is this sufficiently well-defined to enable functional strategies (including I&TM) fo be developed?

Cudrure Identification

Q10fd  Evidence

m We have a clear understanding of how best we can compete in our chosen markets.

1 () The company is unclear on how it can best compete Market segmentation is limited and the company's USPs are unclear. I cadership Technalagy Selection

2 () The company recognises that it ought to be clearer on its competitive approach but lacks the expertise to do this.

3 () We have started to segment the markets in which we operate so that we can understand our true competitors.

Auguisilion

4 () We understand the segments of the market in which we operate and have started to identify those segments whera we believe our USP can Proteclion

5 () We understand the market segments in which we operate and distinguish clearly between those which are of strategic imporiance because of

those which are not Dxploitation
& () We routinely analyse our chosen market segments and have developed a clearly defined competitive advantage in those of strategic importance:
7 () The company routinely analyses its chosen markets and has selected its competitive approach in each one. As a result it has achieved a strong position in
Category : Business Strategy Relevant approaches and people
Approaches People
1 We have a clear understanding of how best we can Organisational scan, ECS Strategy process, Michele, Letizia,
4 compete in our chosen markets Market intelligence, Marketing planning toolkit | Clive, Imoh
B UNIVERSITY OF IfM S e
» CAMBRIDGE PoLICY
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Equip your people; establish a sound culture 3 b L

You need the right people, equipped with the right expertise and operating
within a culture conducive for good innovation and technology decisions.

How we can help

- Organising and developing a culture for Business strategy

Innovation
: : Innovation and technology mgt.
- Customised and open education S
programmes

Identification

- Developing new leaders through
executive and professional education

Protection

Intellectual
property

People and organisation

Acquisition Exploitation

MANAGEMENT
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Questions and discussion

Contacts:

David Probert drpl00l1@cam.ac.uk
Rob Phaal rpl08@cam.ac.uk
Mélanie Despeisse md621l@cam.ac.uk
Clare Farrukh Cjp22@cam.ac.uk
Frank Tietze ft263@cam.ac.uk
Tim Minshall thwm100@cam.ac.uk
Imoh llevbare Imi22@cam.ac.uk
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