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Content of the presentation

• Perception of innovation

• Innovation as a company driver for success

• OECD Global Innovation Index

• EPO: Global Patent Index

• What about creativity in an innovation development

• What can be seen as an Innovation process

• What are a valid set of Innovation criteria 

• What should be a relevant set of capabilities to become an Innovator
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• Kinds of Innovation
• Product Innovation: Invent interesting new product ideas

• Process Innovation: Invent new ways for processes/systems e.g. production systems

• Market Innovation: Invent new markets 

• Organization Innovation: Invent new ways to organize the business

Perception of innovation
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Perception of innovation

• The vitality and survival of companies in competitive markets depend to a large extent on their 
ability to innovate. 

• Innovation is not something that emerges spontaneously from the activities of a company: 
companies need to invest in it! 

• Whether companies produce end-user products, or subcontract deliver parts to end-user 
companies, or deliver services to customers, innovation stays important. 

• It can sometimes be bought or found through collaboration with other companies (‘open 
innovation’). 

• In any event, human capital is an important factor in innovation.
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• Big companies commit considerable amount of money to scenario studies for innovation. 

• Unlike bigger companies, small and medium-sized enterprises (SMEs) often lack financial 
resources to invest extensively in scenario studies.

• Responsible persons within SMEs often don’t have enough perception on how to start 
innovation and don’t dare to make the first step. 

• The strategies of SMEs are more often based on survival tactics than on growth 
optimization. 

• On the other hand SMEs are very flexible to act on changes on the market and to startup a 
innovation development trajectory. 
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Perception of innovation
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Perception of innovation
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• Sustaining national quality of living depend to a large extent to success of 
national companies

• Bigger companies are investing already a large amount of their turn over 
into innovation.

• And SMEs? Investing in innovation is uncertain!

• But it would make a big difference for the prosperity of a country and it’s 
companies when they would be successful in innovation too.

• Initiatives in SMEs often depend on the capabilities/competencies of their 
engineer employees.



• If professionals holding high education degrees were confident in 

how to take initiatives on innovation, this would be a key 
success marker for companies acting in their markets and 
therefore a key success factor for developing needed innovation!   

• It is about: 
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Innovation: possible description
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Innovation is an internal creative development process that contributes to entrepreneurial 

goals when developing new products, processes, organisational structures or market approaches, or some 
combination of these. 

Technological, economic and psychosocial factors can be investigated when considering innovation 
development. 

Generally, innovation is initiated by multidisciplinary teams consisting of key persons in companies. 

Teams develop new or renewed products or services to sell on marketplaces. 

When planning innovation development, corporate decision makers must have accurate information as a 
basis for funding innovation projects.
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Innovation: important words
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Innovation is an internal creative development process that contributes to 

entrepreneurial goals when developing new products, processes, organisational structures 
or market approaches, or some combination of these. 

Technological, economic and psychosocial factors can be investigated when considering 
innovation development. Generally, innovation is initiated by multidisciplinary teams 
consisting of key persons in companies. 

Teams develop new or renewed products or services for sale in marketplaces. 

When planning innovation development, corporate decision makers must have accurate 
information as a basis for funding innovation projects.
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Innovation in companies
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Company

Management 

apex
Realisation 

management
Clients

Costumer 

Society 

Engineer

Financing of company projects

Give feedback to management 

of project progression

Explaining what products are 

interesting for costumers/clients

Intermediary tasks :Applying 

knowledge and skills in the company 

processes

Intermediary task: Having contacts with 

the market using your competencies

Supporting the Management apex

Finding trends and wishes of 

clients/customers.

Intermediary task: Translation of practical 

wishes of customers/clients into short and 

long term company targets, being a consultant

Intermediary task: Translation of 

company targets into realistic 

activities of the company
2021

Tasks for Engineers in companies
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Innovation: 1st order context of engineer
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technologycreativity

entrepreneurship

Igniting 

innovation

Innovation is an internal development 

process that contributes to 

goals when developing new products, processes, 
organisational structures or market approaches, or some 

combination of these. , economic 

and psychosocial factors can be investigated when 
considering innovation development. Generally, 
innovation is initiated by multidisciplinary teams 
consisting of key persons in companies. Teams develop 
new or renewed products or services for sale in 
marketplaces. When planning innovation development, 
corporate decision makers must have accurate 
information as a basis for funding innovation projects.
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Goals

Threats

Opportunities

What do they want? 

External analyse

Capabilities

Deficiency

What can we do?

Internal analyse

Decisions

S
tr
at
e
gy

SWOT: Strength, Weaknesses, 
Opportunities, Threats 
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Innovation developments 
seen from a SWOT analysis
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SWOT 

confrontation 

matrix

Capabilities Deficiencies

Opportunities Earn a lot of money Enable your 

employees 

Threats Investigate market 

conditions

Find possibilities to 

grow into new 

markets

Organisational

innovation

Structural 

innovation

Market 

innovations

Incremental 

innovation

Internal aspects
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Types of Innovation
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Where do you start? 
A global determination
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Strategy

What is the basis of our company?

What do we want to achieve?

What is the situation in the future we 

can (do want to) reach?

What are the ways to come to that 

future? 

Facilities pre-

conditions
Tactical 

plans

Vision/Mission

Mission/Vision

Who needs to take action and how 

and when?

What means are available in order 

to reach the chosen goal?
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Innovation saying: 
There is always rain 
after the sunshine!

STRATEGICAL DECISION 
MAKING

MAIN DRIVER FOR INNOVATION

16

STRATEGICAL DECISION MAKING STRATEGICAL DECISION MAKING

Saying: There 
is always 
sunshine 
after the rain
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Innovation dilemma’s

• Time dilemma’s

• Investing now, not knowing what result it will bring in the future market

• Decisions now, for activities in the future, not knowing what the best trajectory is.

• Quality dilemma’s

• What extra functions do customers pay attention to in the future?

• Time-to-market needs to be short whereas quality assurance take more time

• Sustainability dilemma’s

• Innovative products will not stay innovative for ever, whereas companies want to make much money from one innovation

• Your competitor will innovate this products too, waiting too long and competitor has overtaken the market.

• Financial dilemma’s

• Shortage of financial resources to invest in innovation versus probably higher turn over when investing in innovation.

• Investing comes before earning the money
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• The Organisation for Economic Co-
operation and Development (OECD) 
is an international organisation that 
works to build better policies for 
better lives. Our goal is to shape 
policies that foster prosperity, 
equality, opportunity and well-being 
for all.
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OECD researches e.g. effectiveness of 
innovation development in partner countries
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The GDP (Gros Domestic Product) is the total of all value added 
created in an economy. The value added means the value of goods 

and services that have been produced minus the value of the 
goods and services needed to produce them, the so called 

intermediate consumption.

The Global Innovation Index (GII) provides 
detailed metrics about the innovation 

performance of 131 countries and 
economies around the world.



202021 Innovation Engineering; building a perception

OECD Global 
Innovation Index

Europe has strong innovation 
companies.

Engineers need to take place 
in this innovation arena in 
order to keep this strong 
position in the future.  
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EPO: Global Patent Index

Number of patents acquired in a 
country is an indicator for a level 
of innovation development
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EPO: Global Patent Index

Number of patents

Relation to 
Mechatronics 
and mechanics



Strategic Decision-
Making for Innovation
What are the relevant future 

perspectives?

Tushman:
“Decision by itself changes 

nothing.

At the moment decisions are 
made, we don’t know their 

effects.

We spent far more time on 
the consequences.”



What about creativity in an 
innovation development

252021 Innovation Engineering; building a perception27-Creativity-Tools-for-Divergent-and-Convergent-Thinking.pdf

Brainstorming without having 
a picture how this process has 
to be organized is not 
effective and not efficient.

Don’t brainstorm if you don’t 
know how to do it and if you 
are not properly prepared.

Better use pre-conditioned 
methods.
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What can be seen as innovation process?

PERCEPTION OF AN INNOVATION TRAJECTORY

WORKING ON 
AN IDEA 

WORKING ON 
MATERIALIZATION

Meeting with Director, Innovation Manager and 
Production Manager

This is a moment where a decision is made on 
the question whether the product idea will be 

put into production or rejection.

Financing

Innovation

Select

Innovation 

Team

Internal 

External 

Info

Formulate 

Demands

DESIGN 

PROCESS

Production

Process

In-use 

Stage of 

the 

Product

Life End 

of the 

Product

WasteVision

Mission

Strategy

RECYCLING
Decision 

Making 

Moment

POINT OF NO RETURN
DECISION-MAKING
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PERCEPTION OF AN INNOVATION TRAJECTORY

WORKING ON 
AN IDEA 

WORKING ON 
MATERIALIZATION

Meeting with Director, Innovation Manager and 
Production Manager

This is a moment where a decision is made on 
the question whether the product idea will be 

put into production or rejection.

Financing

Innovation

Select

Innovation 

Team

Internal 

External 

Info

Formulate 

Demands

DESIGN 

PROCESS

Production

Process

In-use 

Stage of 

the 

Product

Life End 

of the 

Product

WasteVision

Mission

Strategy

RECYCLING
Decision 

Making 

Moment

POINT OF NO RETURN
DECISION-MAKING

Decision-making at different levels
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What are the 

possible financial 

means for a 

innovation 

research?

Do we have 

the right 

Competences

on board?

What is 

Relevant

information?

What should be 

the goal on market 

With the obtained 

product?

Is the proof of 

concept interesting 

to be designed 

into a full final 

product?

What's the most

convenient way

to produce the 

innovation?
Are we satisfied 

about the 

satisfaction 

of the user?

Finally:

Shall we take 

the risk?

Should we taking 

the initiative in 

order to invest in 

innovation 

development

How can we 

foresee the life end 

of our product? 

Shall we invest in 

sustainability?
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Financing

Innovation

Select

Innovation 

Team

Internal 

External 

Info

Formulate 

Demands

DESIGN 

PROCESS

Production

Process

In-use 

Stage of 

the 

Product

Life End 

of the 

Product

WasteVision

Mission

Strategy
Work 

packag
es 

Description of activities Aug 
Sep. 

Wk 35-
39 

Oct. 
Wk 39-

43 

Nov. 
Wk 44-

48 

Dec 
Wk 48-52 

Jan. 
Wk 1-5 

S
ta

rt
-u

p
 a

ct
iv

it
ie

s 

Introduction of team members 
        

 
  

Setting up interdisciplinary collaboration. 

Search cultural difference of partner Universities.            

Discuss communication procedures            

Get in contact to Business students            
Ending Milestone 1 (Week 37)  1          

C
r
ea

ti
v
e 

P
ro

ce
ss

 Search for interesting ideas. Using creativity methods            

Analysis of customer’s needs, defining a possible market.             
Writing technical, product-related and market-related 

demands/requirements/conditions 
        

 
  

Literature research to investigate latest information idea(s)            

Patent search and having contact patent expert            

A pitch             
Ending Milestone 2 (Week 41)   2         

O
r
g
a

n
iz
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g
 P

ro
je

c
t 

Trip to collaborating international University. Decision 

which concept will be developed. 
        

 
  

Discussing how to set up Project Management plan            

Writing a complete plan of approach/project plan            
Finding interested company and possibly sponsoring            

Ending Milestone 3 (Week 41)    3        

Search for possibilities on sustainable development            
Search for possibilities in IPR            

Finding new trend connected to the idea            

Ending Milestone 4 (Week 4)     4       

D
es

ig
n

 

Design the mechanical/Mechatronical/electrical system            
Make calculations to power, forces, etc            

Making technical drawings, electrical schemes, etc.            

Preparing making the proof of concept            
Ending Milestone 5 (Week 49)        5    
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 Researching market possibilities            

Investigate business requirements            
Investigate information for business plan            

Organize the production of the proof of concept.            

Ending Milestone 6 (Week 2)          6  

F
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h
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g
 

Make a video film Youtube of your I2E2 project (about 10 
min). 

        
 

  

Prepare presentation for symposium.            

Make a poster for presenting to I2E2.            

Write final I2E2 Report            

Write final Business Innovation Report            
Ending Milestone 7 (Week 3)           7 

Visiting collaborating international I2E2 symposium 

Strasbourg.  

(Wk 2-6) 
        

 
  

Ending Milestone 8 (Week 3-6)           8 

 

Phases
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What about the innovation 
Engineering Project?



DIAMOND MODEL
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Tactical decision 
making

Strategical decision making

Human/social aspects

Intern 
aspects

Economical aspects

Technological aspects

Extern 
aspects

Holistic 3D model criteria for innovation development research.
2021 Innovation Engineering; building a perception

What is a valid set of Innovation 
criteria to be used in a innovation 
development research?
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Strategic 

decision-making

Tactical 

decision-making

innovation

Technological aspects

Psycho-social aspects

Intern Extern

Economical aspects

The technological competences of the employees in form of 'tacit' knowledge and explicit

knowledge gives the company opportunities to develop products. Companies always need to know 

what is the new developed technology that could be part of innovative product development.

The importance of a psycho-socio vision of an 

innovative business process, where it is to 

assess the state of capacities of the staff . It is 

also important what do interest customer to 

buy new products in a future market.

The company operates in a market context. 

The company achieves its objectives by 

developing products and services for a 

market and thereby being financially 

resourced to achieve the business goals. 

The external orientation of the company is 

important to assess future situations in 

order to develop a strategy with which the 

company can operate lucratively in the 

future 

The internal focus of the company is 

important in order to be able to align the 

capabilities of the company with the 

business processes and goals creating

products for customers.
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What is a valid set of Innovation criteria?



DIAMOND MODEL
International literature
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Tactical decision making Strategically decision making

Human/social aspects

Intern 
aspects

Economical aspects

Technological aspects

Extern 
aspects

PSYCHO-SOCIAL FACTORS THAT 
PROMOTE ORGANIZATIONAL 
SUSTAINABILITY AND INNOVATION 
Zenobia Niculită̦

LINKING CUSTOMER INTERACTION AND 
INNOVATION: THE MEDIATING ROLE OF 
NEW ORGANIZATIONAL PRACTICES 
Foss, Laursen, Pedersen

DEVELOPING A PRODUCT 
INNOVATION AND TECHNOLOGY 
STRATEGY FOR YOUR BUSINESS 
Cooper and Edgett

IMPACT OF PRODUCT 
DEVELOPMENT AND 
INNOVATION ON MARKET SHARE 
Chux

INNOVATION AND DECISION MAKING: 
UNDERSTANDING SELECTION AND 
PRIORITIZATION OF DEVELOPMENT 
PROJECTS.
Gutiérrez, Sandström, Janhager, Ritzén

INNOVATIONS WITHIN KNOWLEDGE 
MANAGEMENT! 
Nowacki and Bachnik

IDENTIFYING FIRST SIGNALS OF EMERGING DOMINANCE IN A 
TECHNOLOGICAL INNOVATION SYSTEM: A NOVEL APPROACH BASED 
ON PATENTS 
Berg⁎, Wustmans, Bröring

THE IMPACT OF FINANCIAL 
MANAGEMENT ON INNOVATION 
Illmeyer, Grosch, Kittler, Priess
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Stakeholders as a starting point 
for innovation development

2021 Innovation Engineering; building a perception

Stakeholders Characteristics for strategic decision-making Triggers for innovation development

Consumers: Follow what's going on in the market. Continuous innovation to meet the renewed requirements of 
customer.

Industrial customers: Strategy of developments to understand customer 
companies’ needs. Know their goals and targets.

Innovation consists of being able to solve the problems of 
possible industrial clients.

Shareholders Interests of shareholders need to be ensured. If a company is innovative, then it can attract shareholders. 
They deliver financial means to invest in innovation.

Competitors: Benchmark company's position on market. Innovation means staying ahead of the competition. 

NGOs: Voice of society. They can give the company a 
negative or a positive image.

NGOs want innovative products being save, sustainable, eco-
friendly, etc. They're a voice of society. 

Advisory institutes: Investigate what are the missing information needed 
for success.

If companies do not have their own capacity for developing 
innovation, consultancies can help e.g. Patent office and 
Engineering consultancies.

Government: Check whether the new product to innovate needs 
to meet the Governmental standards.

Governmental standards, innovation need to satisfy to.
Government grants for innovative projects. 

Employees: Does our existing staff need extra training or should 
we attract new staff

Do employees have proper competences to be able to develop 
innovation?



Advice to become an 
innovator

•Be good in your engineering profession!!!!!!!
•Be interested in what is going on inside and outside the company.
•Know the needs of company’s costumers
•Be interested in the activities of competitors
•Build your own vision of what is important for the company to invest in
•Have information who in the company has key positions and key knowledge to 
participate in initiatives on innovation development

•Go to international conferences and symposia to notice newest developments
•Get attention of management to your innovation perceptions
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Have an open mind to see things differently, is 
important. Think out of your comfort box.
M.C. Esher



Responsibility of engineers

To take initiative to analyse possibilities 
for innovation development in a 

company and persuade the tactical 
management to invest in this 

‘adventure’.
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I2E2 workshop on Project management 36

Questions?
A online meeting will be organized for 
you to ask questions to the teacher to
be answered 


