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Lecture Content

Theory
e Basic definitions

* |nnovation management

 Technology management

Hands-on activities
* Roadmapping

e Design thinking (valu
proposition)

e Portfolio management
e Business Model

_Innovation

Integrated technology and innovation management (TIM)




e Objective of this presentation

H. Rozenfeld

* To present the integrated vision of innovation
management and technology management =

* TIM: technology and innovation management
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How are technology
and innovation
management
integrated?



., How are technology and innovation management
e integrated?

H. Rozenfeld

(0
)

IM: innovation management TM: technology management
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Types of innovation

H. Rozenfeld
Business model
Product profit/ o
rofit / revenue mode
- \ (— A
I Channel Organizational
\_ - (ex. Structure)
Production
\_ ) Network
Customer
4 N Technology
Commercial / Marketing \_ engagement
Positioning - ~
_ Brand Y Radical (breakthrough)
Incremental
Paradigm (mental model)
Platform




‘e | Innovation and Technology Management

H. Rozenfeld

Product Design-driven

Process (user-experience) [ Tech nology
Marke_tlng , Innovation
Organizational Service

Business Model
Reverse (resource-constraint

(*) Novel and competitively priced goods, processes, systems, services and procedures that can satisfy

human needs and bring quality of life to all people with minimal use of natural resources per unit output,
and a minimal release of toxic substances
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Pragmatic vision
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How is the systemic
vision of an
organization ?
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e Systemlc vision of an organlzatlon

H. Rozenfeld

Information

Operation
Operation
Operation

Projects

_> _»
Resources

= 3
W

Culture Structure N /J?fw S

TP (oo mmm

People

e, Knowledge  Abilities  Infrastructure
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H. Rozenfeld

Systemic vision of an organization

Management capability

Customers [ \/3lue H Products

Information

Operation
Operation
Operation

Processes

Projects

Resources

People

12
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PrOJect

Business Process 13

Volume l

time

|—»||——||_.|:
M =i

temporary / unique

graoy

Reference to be adapted

Reference to continuous operation

PROJECT

JOB SHOP

BATCH

PRODUCTION LINE

Operation

time
CONTINUOUS >
| >

PROCESS
| >

continuous / repetitive



e Operation

H. Rozenfelc

A

can represent
Business

process >

can be reference to
|
Project V

.. however, alot of work
performed is like art...

14

business pProcess




Which activity belong
to an operation an
which to a project?
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@% Simple representation of the innovation process

H. Rozenfeld
Source: Tidd, J., Bessant,J., Pavitt,K. (2005)- Managing Innovation: Integrating Technological, Market and Organizational Change

Search Select Implement
(Acquire/Execute/Launch/Sustain)

TIME

—_————————————>

Read: Tidd p79, p88
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e Technology management framework - 2016

H. Rozenfeld

Organization

Commercial perspective

A: acquisition

E: exploitation Strategy ,
. cpe e Push , Puli
|: |dent|f|cat|on e lanon s | Technology mechanisms —
L: learning capabilities Innovation base requirements
P: protection  (knowiedge (knowiacige

) flows) : flows)
S: selection Operations

[ Technological perspective J

V

Dilek Cetindamar, Rob Phaal, David Probert - Technology Management_ Activities and Tools (2016)
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Let’s identify operation’s and project’s activities

Operation

Project

18



Rozenfeld

Innovation
development
funnel(s)
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e Innovation Funnel

H. Rozenfeld

many ———> few

o Breakthrough Incremental
» - ) /
D O /o O o
o © e @ GO0 O
| SIS et i
" ) 9 \ / Market
Innovation
 Product
« Technology
* Process
 Service

 Business model
* Product-service system
* Infrastructure
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é What does “pressure” the funnel? i
H. Rozenfeld
S
external factor
arket, competitors, technology, partners,
legislation, society, ......
R IRRN
O W
0 ® o o
® D §) ) O O O L RGO
o @ 0 2 o ”
@ D
Q Market
) | if

Competencies, capabilities, processes,
infrastructure, organization, ...




‘e Innovation development

H. Rozenfeld

After

Front-end of Development phase development

innovation
(FEI)

o .
0@ \ different stages of development |
9 |0 .\\Z \ \ Q Qu
_ | D1 ;
, P
@0 @ O O DO ® -
Ogl 20 | — L4

k)uk)/

) Fuzzy
front-end

&
N

T
T AN, Af




| ’8 | Example of fuzzy front-end model

H. Rozenfeld

’/4’9

¢
%
w

’/
//
Idea

Genesis

Idea
Selection

",.-’ ¥
\‘. ". \\
N

e

_ oncept &
Technology
_Development

/

/

ORportunrty ENGINE
nalysis 4

Opportunity
Identification

——
— \

™~

’ \\\
0 2,
\\4’,0 pO

NPPD: New Product and

Source: Koen, P. et al. 2001. “Providing clarity and a common language to the Process Deve|opment
‘fuzzy front end’”. Research Technology Management 44(2): 46-55.
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Idea management

| & Technology Indeed there

O\development
e - A are many
f / OQOOOO | funnels
1 D @ 9 @ ©

Front-end of e

@ \.innovation
| Product and service

J
Ve T f————development
9 5 Q @ o 9 o Q U Q'J ()
Strategic O H® .O O Qé) O @ 9
Planning ® Q —
Og 910
k)o ) Yo —
Dl o Yo I)
Q _—\) 9 o
New business development

(including business model innovation) 24
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Development
strategies and the
relations among
funnels
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e “find” applications for the technology
H. Rozenfeld
==t -
g, ==
| i < ‘\‘ Technology 4 L SRR
&_ 1 =}/ development i You NEVER HAD
ey
o/
1 7

>Product / Service

development

1

1

I
Front-end

technology push

e |

‘ market pull

Technology

Technology -1 ® ~ “for shelf”

development -

Front-end

> Product / Service

development

Development solutions for the customer needs




Strategic
Planning

Technology
®) development market pu/l
9

k\ 6 7
\\ Product and service
ﬂN\\ development
O o

o N
QQ‘)Q 9 ‘ )

|

MARKET

Steps 4b and 6 are alternatives
In step 5 you might have ideas in repository
In step 7 check TRL: technology readiness level

27



Strategic
Planning

” Technolo
gY
Wmt market pull
______ 24| O T and new
@9 _ 040 . business
4@ o N
:', V0 9 ° \ model - |
Front-end of /| @
innovation ! R, 7
"4b \\6
\ E | \ Product and service

Q
®
0o
®
Q

MARKET

\
(\N\ development
o
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Business model

innovation
28
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Technology
| Went markEt pUlI
)-----= R 3 9 and new

e |
9,900 ﬂ business

—

T
Fllo g0 9,9 model - Il
Front-end of /| @
innovation ! R,
14b > 7 8
"~ l' | N\ Product and service
1 \
1
1

| development
® O @ ® .
4a ||©@ 9 e Q@ O O

2o ©
Strategic G BY O— Q '
Planning @
)9 Q P .
| o o

7l

9

2

Business model
innovation

MARKET




Strategic
Planning

MARKET

—

30
Technology
Went technology push
9

"""""""" > @
0924900
D g 9O o ll\)
e < "
N7 | 8
| \ ': Product and service
b (\N\\s}, development
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Technology technology push
ONJevelopment
Q

+ new BM - |
---------------- > e

\

i

Product and service

N

development
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Innovation
development
processes
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i
H. Rozenfeld

These funnels can be represented by processes

Processes as
reference to
development
projects




NLE Business Process 35

H. Rozenfeld %@

Reference to be adapted

Project Processes as reference to
|@ E :l EE 55 development projects of:
 Product
time : « Technology
!  Process
— H |—’| « Service
e e N  Business model

* Product-service system
temporary / unique « Infrastructure
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How about the
operational
supporting processes?



H. Rozenfeld

Business Process 37

FEay

Reference to continuous operation

Operation

time

>

| >
| >

continuous / repetitive




Overview of the main business processes involved with 38

iInnovation management
Business intelligence

H. Rozenfeld

Market research
Competence management
Partner/alliance management

Technology management (*)

(*) without acquisition and
exploitation

management
process

operational

processes
- (repetitive,

Strategic

continuous)

Planning

project
oriented

core processes

Innovation lifecycle management
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Relations between innovation management and
processes

H. Rozenfeld
Technolo Supporting processes
gy Core processes PP gp
management (*) (partially)
o 2
=]
= - c <
£ o = o S o o
— = - E =) o e E = - Q e JE -t
c T R T 4= c o c 2 c o S o c £ T =T
5 =  C S o220 p 0 E £ [ o e 8 o o8 a0
=] [ o c o E E E o 4 c E o E E
@ £ o =S O v [T 2 o = n O c wgc o 45 T o
Q 0 = 7w o= 9 S ([EE =095 2 0% g5 0 T Vo 5 = LT 0E 0
= = o i T c E? o o O o 5 O QT o, D £ e m o O D g DDED D
— T = o O = __}CE_BE_E?EH EE: O @ « @ > @
E @ F 75 B = @ £ 2 £ 5 5>w 8 gct S W = Ec£cEcoc
@ @ o x = © 5 [0 2@ 2 a3E S L S 8 g EgZTEE
T o @ © ao 2 n |=EE8ocoovoo Lt o E T b E E OEaECLE
Innovation
management
search
select
implement
acquire
execute
launch
sustain
learn -

(*) TM without acquisition and exploitation, which are distributed in other processes, is considered a support process

relation level

strong

medium

weak

none
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there are other
processes ... not focus
of this lecture
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v 34 Cross industry process classification framework

H. Rozenfeld

OPERATING PROCESSES
10 20 30 40 50
Develop Develop Market Deliver Deliver
\ision and and Manage and Sell Physical Services
Strategy Products and Products and Products

Services Services

APLZC.

Moke Best Proctices Your Practices™

MANAGEMENT AND SUPPORT SERVICES

VERSION NUMBER 7.2.1 | T.D DE"IE'DP‘ and Manage Human Eapi|ﬂ| '
GENERATED ON9/17/2018
For more information about the PCF, visit www.apqc.org/pcf BD Manage Information Technology (1T}
| 9.0 Manage Financial Resources '
| 10,0 Acquire, Construct, and Manage Assets '
| 11.0 Manage Enterprise Risk, Compliance, Remediation, and Resiliency '
| 120 Manags External Relationships '

| 130 Develop and Manage Business Capabilities '

Check the spreadsheet: Crossindustry_v721_vs_v611
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Importance of the
partner / alliance
management process



e Example of partners in a supply chain ”

H. Rozenfeld

Samsung Eletronics + ARM Holdmg NXP Semiconductors
Balda + TPK Holding . " Skyworks Solutions
Epson . Linear Technology
Sharp Broadcom
CSR
. Texas Instruments
Infineon

Micron Technology
STMicroelectronics
) National Semiconductor
Silicon Storage Technology

RF Microdevices

Toshiba Matsushita
Wolfson Microeletronics
Marvell technology Group
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Example of partners in a supply chain

H. Rozenfeld

ROOF BOW SEALANT INTERIOR MIRRORS COCKPIT & CENTER CONSOLE

BASF o o — Collins &

REARWINDOW ELECTRICAL CONNECTORS NAVIGATION SYSTEM ca \ik
(TIER 3 TO MAGNA DONNELLY) Donso Alkma
Rallye Monkei

@ Jyco REAR HATCH GLASS SEAL
nco

KONGSBERG \d Kengaoorg Astometive

AUTOMOTIVE
LIFTGATE LATCH
keykert
FRONT & REAR LIGHTING
\

STEERING INTERMEDIATE SHAFT MandO
okl Muttimatic

s metaldyne

POLYMER INTAKE MaNiFOLD  ThyssenKrupp Budd @
Hayes Lemmerz

POWER & SIGNAL =
DISTRIBUTION SYSTEM  yiavis Lomminz

X

o Visteon AFL
4/—__\
TENNECO
EXAUST SYSTEM OSRAM
SAN_LUlS Tennoco HID HEADLAMPS
A9 N} BRAKE ROTORS Osram Sylvanle vy MATHER METAN
SUPERIORY | Mushew = B e,
o st Suparior Industres Internationsl ONE PIECE CAST PISTON & CONNECTING MAHLE
Stackpole  ruenaycen carmen 0SS MEMBERS o/ ROD ASSEMBLY (7.0L V)
Limited Stackpale '/n : NJ) zoad € XEY T ANSIISSION Makly
WATERBORNE BASECOATS  / SHIFT KNOB /' " PROPELLER SHAFT INSTRUMENT CLUSTER & HEAD-UP DISPLAY ALUMINIUM FRONT SKID BAR Copirnfz)
DuPont Koy Safoty Systems Linamar Nippon Soik Cosma
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Open innovation
strategy
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e Open innovation

H. Rozenfeld

Ve 9O
l \ Acquire / share patents

—~

Organization
boundaries

9 Spin-offs__ @
D 2> O

46
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‘e Types of partnership, alliances and suppliers
H. Rozenfeld
Risk partners Strategic partners Technology partners
ROGWNSEMANI WNWR% COCKMT & CENTER CONSOLE , STEERINGINTERMEIMTESHAF‘! Mando
BASF .. ey s ol | ca‘\‘:‘ﬁ:::; Muitimati
@]YC(b CH GLASS SEAL [~ /kw metaldyne .
KoNgsBERS | (@R (B35 Lo |
urmmu NUEMD ThyssenKrv.,k)udd
keykert g fow -
O Maw..
9 0 Vlsteon DO
QQ Qs cotratégr .t Q9
Negdcio )
D @ TENNECO V- 0 o0
SANLUIS i e g
Aol B} ROTORS NEW MATHER METAN
SUPERIOR oo/ 7 o i
NS NAw At . ffanG
St&:klm w’*“”wmmm i N:T) 8"“9“ d MAGNERIDE NSONSY:MO ..9
Wcﬁmmm_ = mrms mw:umsmn msmwzm & HEADUP FRONT SKID Colin)z)
Co-developers Service suppliers

1%t tier (system) suppliers Part, component, material suppliers
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Models of innovation

H. Rozenfeld

Date Model Characteristics

1950/60s Technology-push Simple linear sequential process; emphasis on R&D; the
market is a recipient of the fruits of R&D

1970s Market-pull Simple linear sequential process; emphasis on
marketing; the market is the source for directing R&D;
R&D has a reactive role

1970s Dominant design Abernathy and Utterback (1978) illustrate that an
innovation system goes through three stages before a
dominant design emerges

1980s Coupling model Emphasis on integrating R&D and marketing

1980/90s Interactive model Combinations of push and pull

1990 Architectural Recognition of the role of firm-embedded knowledge in

innovation influencing innovation

1990s Network model Emphasis on knowledge accumulation and external
linkages

2000s Open innovation Chesbrough’s (2003) emphasis on further

externalisation of the innovation process in terms of
linkages with knowledge inputs and collaboration to
exploit knowledge outputs




Sustainability and
lifecycle thinking



e‘ Lifecycle phases (of information)

H. Rozenfeld
After
Innovation development
front-end Development phase
PA |MOL: middle of life |
\)OO \ different stages of development ® .
Slo T~/ \ \ 0
- O J
‘. lJ ‘ _ O _) d-/) \) T |
> @ O 9 g
\)Ol /
D J / 9
Ou _— D)
9) D
D
BOL: beginning of life
’ e I| EOL: end oflifell




/”Xf\\‘ UNEP (material / product) lifecycle vision 51
?\/ . .

@ (enwronmental perspective)

H. Rozenfeld

Incineration and
Landfilling Extrar:tiun of

Design (*
\ Recovery ¢ Raw Materials gn (*)

Materials and Components

Disposal Production (*)
UNEP: Reuse
United
Nations
Environment
Programme
Use and

Maintenance

Packaging and
Distribution

Source: https://www.lifecycleinitiative.org/starting-life-cycle-thinking/what-is-life-cycle-thinking/

(*) adapted by Rozenfeld



https://www.lifecycleinitiative.org/starting-life-cycle-thinking/what-is-life-cycle-thinking/

/”Xf\\‘ UNEP (material / product) lifecycle vision 52
;\/ . .

@ (enwronmental perspective)

H. Rozenfeld

Incineration and

Landfilling Extrar:tiun of
Recovery ’ Raw Materials -

i

OL: end
Recycling of
i Materials and Components ]
Disposal Production (*)
UNEP: Reuse — :
United |W|
Nations
Environment .
Programme

Use and
Maintenance

Packaging and
Distribution

Source: https://www.lifecycleinitiative.org/starting-life-cycle-thinking/what-is-life-cycle-thinking/

(*) adapted by Rozenfeld
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Circular Economy

Biological Technical
materigls malerials
Farming/ Mining/materials
collection” manufacturing
/ Material/parts manufacturer
Biochemical ‘ ‘ /
/ feedstock Prodcut manufacturer

Soil
restoration

v

Retail/service provider

Anaerobic

digestion/ \ Collection Collection
Extractionof Enaray &
biochemical Seove

feedstock? ¢ ‘ .‘.""-
: A A " Leakage (to be minimised)

Landfill

6 https://www.ellenmacarthurfoundation.org/
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ACTIVITIES

' Frame project objectives
« Test preliminary business ideas
« Plan

+ Assemble team

ACTIVITIES

"« Communicate and involve
= Execute

= Scan environment
= Study potential customers
= Interview experts

= Research what has already been
tried (e.g. examples of failures and
their causes)

» Collect ideas and opinions

ACTIVITIES

= Brainstorm
= Prototype
= Test

» Select

ACTIVITIES

8
» San the ervironment

» Continuously assess your
business model

» Rejuvenate or rethink your model

= Align business models throughout
the entorprise

= Manage synergies or conflicts
between models

54



