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To explore 

basic 

knowledge 

and 

capabilities 

on TIM

To present 

approaches, 

tools, 

methods and 

concepts 

useful for 

TIM

Goals of the lecture

TIM: integrated 

Technology and 

Innovation Management
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Lecture Content

Theory

• Basic definitions

• Innovation management

• Technology management

Hands-on activities

• Roadmapping

• Design thinking (value 
proposition)

• Portfolio management

• Business Model 
Innovation
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Integrated technology and innovation management (TIM)
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Objective of this presentation

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

• TIM: technology and innovation management

4



H. Rozenfeld

How are technology 
and innovation 
management 
integrated?
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How are technology and innovation management 
integrated?
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IM TM

TM

TM

TM

TM

TM

IM

IM

IM

IM

IM

IM: innovation management TM: technology management 
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Types of innovation
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Product

Process

Commercial / Marketing

Positioning

Paradigm (mental model)

Radical (breakthrough)

Organizational 
(ex. Structure)

Incremental

Production

Profit / revenue model

Business model

Network

Channel 

Brand

Technology
Customer 
engagement

Platform
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Innovation and Technology Management 
8

Technology
Innovation

Product
Process
Marketing
Organizational

Reverse (resource-constraint)

Service

Business Model

Design-driven
(user-experience)

Priced, human centered, sustainable*

(*) 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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ProductsCustomers

EnvironmentMarket

Systemic vision of an organization 
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Colaboration

People

StructureCulture

Knowledge
X

Infrastructure

Organization

Operation
Operation

Operation

Information

GoalsStrategy Indicators

Projects

Resources

Abilities
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ProductsCustomers

Systemic vision of an organization 
12

Resources

Organization

Operation
Operation

Operation

Projects

Information

People

Management capability

Processes
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temporary / unique

time

Project

continuous / repetitive

time

Operation

Volume

PROJECT

JOB SHOP

BATCH

PRODUCTION LINE

CONTINUOUS
PROCESS

Variety

Business Process

Reference to be adapted

Reference to continuous operation
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Business 
process

Project

Operation
14

can represent

can be reference to

... however,  a lot of work 
performed is like art...

... and practice. 
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Which activity belong 
to an operation an 
which to a project?
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Simple representation of the innovation process
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Source: Tidd, J., Bessant,J., Pavitt,K. (2005)- Managing Innovation: Integrating Technological, Market and Organizational Change

Read: Tidd p79, p88
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Technology management framework - 2016
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Dilek Cetindamar, Rob Phaal, David Probert - Technology Management_ Activities and Tools (2016)

A: acquisition 
E: exploitation
I: identification
L: learning
P: protection
S: selection
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Let’s identify operation’s and project’s activities
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Operation

Project
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Innovation 
development

funnel(s)



H. Rozenfeld

Market

Innovation Funnel
20

many few

Innovation
• Product

• Technology

• Process

• Service

• Business model

• Product-service system

• Infrastructure

Incremental Breakthrough 
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Market

What does “pressure” the funnel?
21

Competencies, capabilities, processes,
infrastructure, organization, …

Market, competitors, technology, partners,
legislation, society, ……
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Front-end of 
innovation 

(FEI)

After 
developmentDevelopment phase

different stages of development

Innovation development

Fuzzy 
front-end 
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Example of fuzzy front-end model
23

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

NPPD: New Product and 
Process Development
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Idea management
Technology
development

Strategic 
Planning

New business development 
(including business model innovation)

Indeed there 
are many 

funnels

Product and service 
development

Front-end of 
innovation
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Development
strategies and the 
relations among 

funnels
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technology push

Fr
o

n
t-

en
d

“find” applications for the technology

Fr
o

n
t-

en
d

market pull

Technology 
development

Development solutions for the customer needs

Product / Service 
development

26

Fr
o

n
t-

en
d

Technology 
development

Product / Service 
development

Technology 
“for shelf”



27

Technology
development

Product and service 
development

Front-end of 
innovation

market pull

1

5

7

2

MARKET

0

0

3

4a

4b

Steps 4b and 6 are alternatives

In step 5 you might have ideas in repository

In step 7 check TRL: technology readiness level

6

Strategic 
Planning
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Technology
development

Product and service 
development

Front-end of 
innovation

1

5

2

MARKET

0

0

3
4b 6

market pull 
and new 
business 
model - I 

Business model 
innovation

4a

8

7

9

Strategic 
Planning
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Technology
development

Product and service 
development

Front-end of 
innovation

1

5

7

2

MARKET

0

0

3

4a

4b

6

market pull 
and new 
business 

model - II 

Business model 
innovation

4a

8

Strategic 
Planning
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Technology
development

Strategic 
Planning

Product and service 
development

2 4

6

85b

Front-end of 
innovation

MARKET

0

0

1

3

5a

7

technology push
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Technology
development

Strategic 
Planning

New business 
development 

Product and service 
development

2 4

6

75b

Front-end of 
innovation

MARKET

0

0

1

3

5a

technology push 
+ new BM - I

8
9
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Technology
development

Strategic 
Planning

New business 
development 

Product and service 
development

2 4

6b

8

6a

5b

Front-end of 
innovation

MARKET

0

0

1

3

5a

7

technology push 
+ new BM - II
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Innovation 
development

processes
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These funnels can be represented by processes
34

Technology
development

Product and service 
development

New business 
development 

Front-end of 
innovation

Processes as 

reference to 

development 

projects
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temporary / unique

time

Project

Business Process

Reference to be adapted
Processes as reference to 

development projects of:

• Product

• Technology

• Process

• Service

• Business model

• Product-service system

• Infrastructure
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How about the 
operational 

supporting processes? 
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continuous / repetitive

time

Operation

Business Process

Reference to continuous operation
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Overview of the main business processes involved with 
innovation management

38

core processes

Strategic 
Planning

Idea management

management
process

Business intelligence

Market research

Competence management

Partner/alliance management 

Innovation lifecycle management

Technology management (*)

project 

oriented

operational 

processes

(repetitive, 

continuous) 

(*) without acquisition and 
exploitation
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Relations between innovation management and 
processes

39
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there are other 
processes … not focus 

of this lecture
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Cross industry process classification framework  
41

Check the spreadsheet: CrossIndustry_v721_vs_v611
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Importance of the 
partner / alliance 

management process
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Example of partners in a supply chain
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Samsung Eletronics + ARM Holding
Balda + TPK Holding
Epson
Sharp

Infineon
RF Microdevices
Toshiba Matsushita
Wolfson Microeletronics
Marvell technology Group

NXP Semiconductors
Skyworks Solutions
Linear Technology

Broadcom
CSR

Texas Instruments
Micron Technology
STMicroelectronics

National Semiconductor
Silicon Storage Technology
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Example of partners in a supply chain
44
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Open innovation 
strategy
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Open innovation
46

Planejar
Estratégia
Negócio

Internalize ideas

Acquire / share patents

License patents

Spin-offs

Organization 
boundaries

Outsourcing prototypes
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Types of partnership, alliances and suppliers
47

Planejar
Estratégia
Negócio

Risk partners Technology partners

Co-developers Service suppliers

Strategic partners

1st tier (system) suppliers Part, component, material suppliers
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Models of innovation
48
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Sustainability and 
lifecycle thinking
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Innovation
front-end

After 
developmentDevelopment phase

different stages of development

BOL: beginning of life

MOL: middle of life

EOL: end of life

Lifecycle phases (of information)
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UNEP (material / product) lifecycle vision
(environmental perspective)

51

Production (*)

Design (*)

(*) adapted by Rozenfeld

UNEP: 

United 

Nations 

Environment 

Programme 

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

https://www.lifecycleinitiative.org/starting-life-cycle-thinking/what-is-life-cycle-thinking/
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UNEP (material / product) lifecycle vision
(environmental perspective)
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Production (*)

Design (*)

(*) adapted by Rozenfeld

UNEP: 

United 

Nations 

Environment 

Programme 

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

MOL: middle of life

EOL: end of life

BOL: beginning of life

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

Circular Economy

https://www.ellenmacarthurfoundation.org/


H. Rozenfeld

54


