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1. Preface 
The project “Impact of Innovation on Sustainable Business Success” is a very com-
plex and broad project. Therefore, a strong collaboration with different experts is nec-
essary. Fortunately, the opportunity to collaborate with many experts and skilled stu-
dents was afforded to me. This collaboration allowed the outcomes of this project to 
be deeper and more comprehensive. 
 
First of all, I want to thank Dr. Georges Fadel (Clemson University, Clemson Re-
search in Engineering, Design, and Optimization) and Dr. Markus Meier (ETH Zurich, 
Institute for Product Development). You made this diploma thesis and my stay at 
Clemson University possible. It has been a great experience and I am going to take a 
lot of new knowledge back home. Thank you for always having an open door to dis-
cuss problems and give your expert opinions. 
 
Dr. Joshua Summers (Clemson University, Clemson Research in Engineering, De-
sign, and Optimization), Dr. Caron St. John (Clemson University, Spiro Center for En-
trepreneurial Leadership), and Dr. Carmen Kobe (ETH Zurich, Institute for Product 
Development) have also had an open door to discuss problems. They gave a lot of 
new input and ideas and showed me possible directions to pursue. Thank you for 
supporting me with your knowledge. 
 
Kerem Arsal (Clemson University, graduate student in Business and Administration) 
and Matt Motyka (Clemson University, undergraduate student in Mechanical 
Engineering), you supported this work with a lot of commitment concerning the 
implementation of this thesis. The discussions with you have always been very helpful 
to me and I appreciate your work very much, thank you. 
 
Martina Wilhelm (ETH Zurich, PhD student at the Institute for Operations Research) 
has been a great help in developing the mathematical model in this thesis. Thank you 
for supporting the development of the mathematical model with your knowledge as an 
expert in Operations Research. 



     

Diploma Thesis Nadja Wälchli page 6 of 180 

2. Abstract 
The research objective of this thesis is to develop a business model that illustrates the 
impact product innovation has upon the success of a company. This objective is 
reached by gathering information by means of industry feedback and literary research 
and using this information to further refine the fundamental “Impact of Innovation” 
model, established by Dr. Markus Meier, ETH Zurich. 
 
The model represents the structure of a company’s product innovation by dividing it 
into three levels: Innovation Enablers (fundamental aspects of product innovation, 
success factors), Innovation Outcomes (intermediate goals of product innovation), 
and Company Goals (primary goals of a company). Each of these levels is comprised 
of a number of elements which are related to each other and influence the elements 
of the following level. It is of interest to establish which elements are the most influen-
tial in determining the overall success of a company. 
 
In the first step, the fundamental “Impact of Innovation” model has been refined by in-
tegrating literary research and expertise of professionals. The levels, their elements 
and sub-elements have been characterized and defined in detail. They include all the 
fundamental aspects, the intermediate goals and the primary goals of product innova-
tion. 
In the second step, a mathematical model has been developed that illustrates the re-
lationships between the three afore mentioned levels and their elements. This 
mathematical model is based on a linear approach. It expresses the qualitative impact 
produced by improvements in a company’s Innovation Enablers on its Company 
Goals. 
In the third step, a survey and an extensive literature research have been performed 
to gather information about the determining influences between the elements within 
the three levels and the influences upwards to the elements of the following level. 
 
Combining all the results of the three steps above and the Assessment of Innovation 
Capability developed at the Center for Product Development, ETH Zurich, leads to a 
broad model which allows one to visualize the qualitative impact of innovation on sus-
tainable business success. Therefore, the content and outcome of this thesis enables 
a company to optimize its entire product innovation in a qualitative manner. 
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3. Introduction 

3.1. Motivation 

"Innovation is the successful exploitation of new ideas and is a vital ingredient for 
competitiveness, productivity and social gain within businesses and organizations.” 
[30] 
 
Nowadays, the word “Innovation” is used in almost every company. But what do we 
know about innovation and how important is it to understand and apply innovation? 
 
True innovation is the driving force, not only of individual companies, but also of entire 
economies [46]. More than 90 percent of the companies taking part in a survey by Ar-
thur D. Little1 report that the importance of innovation has increased significantly over 
the last ten years [46]. Furthermore, according to Leonard and Strauss [17], innova-
tion became an integral part of a business organization’s success. 
In fact, innovation is so important to corporate entrepreneurship that it may be consid-
ered the essence of such activity [18]. Hence, the entire concept of innovation has 
become a subject of significant research interest. Optimizing a company’s entire 
product innovation system and visualizing the qualitative impact of innovation on sus-
tainable business success is therefore a important need of today’s companies. 
 
Many research topics in the innovation field deal with the critical factors of innovation 
success. Literature answers questions about what a company has to do to be a suc-
cessful innovator (see [55], [42], [41]). But until now, no research has been detected 
that describes the detailed impact of innovation on sustainable business success. The 
explicit connection between successful innovation and a successful company is miss-
ing. Literature exists that shows a positive impact between successful innovators and 
successful companies (see [2]), but the detailed influence and connection of product 
innovation on sustainable business success has not been researched completely. 
 
This thesis is a first step to describe the detailed, qualitative impact of product innova-
tion on sustainable business success. Its focus of attention is only on product innova-
tion, which is very important for manufacturing companies: 
“…the long-term competitiveness of any manufacturing company depends ultimately 
on the success of its product development capabilities. New products development 
holds hope for improvement market positions and financial performance…” [56] 

                                                 
1 Result of a survey of Wall Street analysts [46] 
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3.2. Introduction to the Model 
In order to illustrate this impact of innovation on sustainable business success in a 
qualitative manner, a model has been developed (Figure 3-1) which differentiates be-
tween three levels: Innovation Enablers (necessary conditions for product innovation), 
Innovation Outcomes (direct targets of the innovation process) and Company Goals 
(corporate targets). Within each level elements are related to each other and influence 
the elements of the subsequent level. 
 

Processes

Organization

Methods

Tools

Corporate Culture Improved Innovative Capability 

Product Innovation

Speed Improvement

Cost Reduction

Quality Improvement
Resources

Sales

Profit

Innovation Enablers Innovation Outcomes Company Goals

Elements: Elements:

Strategy

Elements:

Worth

Reputation

Input Output

Assessment of Innovation Capability
 

Figure 3-1: “Impact of Innovation” Model 

 
The first step, from the bottom up, is the assessment of the Innovation Enablers (see 
section 11.6). A company is able to measure and control all of its Innovation Enablers-
elements. This level is the place where a company can make direct changes and has 
direct influence. In Figure 3-2, the top of the model is the Company Goals-level which 
is not directly influenceable. This leads to the question of how a company can impact 
its Company Goals. How is the Company Goals-level effected by the Innovation En-
ablers-level? 
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Strategy

Worth Reputation

????

ProfitSales

Resources Processes Methods etc…

? ? ?

Assessment of the Innovation Enablers

Company 
Goals

Innovation 
Enablers

Legend:

How to improve the 
Company Goals?

 

Figure 3-2: How to Improve Company Goals? 

To analyze and verify the dependencies between Innovation Enablers and Company 
Goals, a new level has been implemented: the Innovation Outcomes-level (Figure 
3-3). This level links the Innovation Enablers-level to the Company Goals-level. The 
questions now are, how do the Innovation Outcomes-elements influence the Com-
pany Goals-elements and how do the Innovation Enablers-elements effect the Innova-
tion Outcomes-elements? With the Innovation Outcomes-level as a bridge in this 
model, it will be possible to point out the dependencies between Innovation Enablers 
and Company Goals. 

Strategy

Worth ReputationProfitSales

Resources Processes Methods etc…

Assessment of the Innovation Enablers

Product 
Innovation

Quality 
Improvement

Cost 
Reduction

Speed 
Improvement

Innovative 
Capability

Company 
Goals

Innovation 
Outcomes

Innovation 
Enablers

Legend:

How do the Innovation 
Outcomes influence the 

Company Goals?

How do the Innovation 
Enablers influence the 
Innovation Outcomes?

 

Figure 3-3: The Innovation Outcomes-Level as Connection 

A significant part of this thesis is to improve and detail the content of this “Impact of 
Innovation“ model. Therefore, the detailed content is described in chapter 4. 
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3.3. Research Task 
The dependencies between Innovation Enablers, Innovation Outcomes, and Com-
pany Goals are to be analyzed, verified, identified, and qualified. 
 
The “Impact of Innovation” model has to be improved by making comparisons with al-
ready existing work in the literature, aligning it with the results established at ZPE2 
and through interviews and discussions. The three levels and their elements have to 
be improved, the individual elements defined and the dependencies described and 
weighted. 
 
With the development of a mathematical model that illustrates the relationships be-
tween the three afore mentioned levels and their elements, the qualitative impact re-
sulting from an improvement in a company’s Innovation Enablers on its Company 
Goals should be visualized. Therefore, this thesis will qualitatively describe the impact 
of product innovation and its Innovation Enablers on long-term company success. The 
model will form the basis for the next step, a quantitative model. 

Research Question: 

How do the critical factors for innovation success 
influence a company’s performance? 

Working Packages3: 

- become familiar with the current state of the “Impact of Innovation” model 
- additional literature study on the areas of innovation and company success; Bal-

anced Scorecard; success factors for innovation 
- interviews and discussions with faculty members of the Spiro Center (Dr. Caron 

St. John, Clemson University) 
- become familiar with the model of innovation capability, developed by the ZPE 

(two theses) 
- integrate the results of the studies into the “Impact of Innovation” model 
- describe the individual levels and their elements 
- describe and assess the dependencies and the impact of the elements within the 

level and between the levels 
- verify the results with studies from the literature and interviews 
- give suggestions for further improvement of the model 

                                                 
2 Center for Product Development, ETH Zurich 
3 defined by the Center for Product Development, ETH Zurich 
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3.4. Outline 

3.4.1. Definition of the Levels and their Elements 

In an initial step, the “Impact of Innovation” model has to be refined. Dr. Markus Meier 
(ETH Zurich) developed the idea of this model. The essential idea is to bring a third 
level between Innovation Enablers and Company Goals, the Innovation Outcomes-
level. With this Innovation Outcomes-level, it may finally be possible to show all the 
dependencies and influences – the impact of innovation on sustainable business suc-
cess. 
 
All the levels, elements, and their sub-elements are refined and verified comparing 
them with the relevant literature and by discussions with experts. The entire model is 
improved and elaborated in a detailed manner. Chapter 4 illustrates the explicit defini-
tions of all the levels, elements and their sub-elements. 

3.4.2. The Mathematical Model 

In addition to the verbal refining of the “Impact of Innovation” model, a mathematical 
model has been developed, to show the qualitative impact of Innovation Enablers on 
Company Goals (see chapter 5). This mathematical model is based on a linear ap-
proach and is kept as general as possible, giving the opportunity to test the model 
with many different parameters. Currently, no real life data is available to adjust the 
model and its parameters to reflect reality. Therefore it is necessary to have the pos-
sibility of adjusting and testing the model with different parameters before data of pa-
rameter studies will be available. 

3.4.3. The Program 

After introducing the mathematical model, chapter 6 describes its implementation into 
a computer program. The selection of the software is explained and directions are 
given to run the program and evaluate the output. Chapter 6 can be viewed as a user 
manual for the application of the program and the mathematical model behind it. Op-
erating the program enables the user to visualize the qualitative impact of innovation 
on sustainable business success. 
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3.4.4. Literature 

There is not much literature discussing the desired dependencies between the de-
fined elements. Unfortunately, but predictably since it is novel, no existing literature 
fits perfectly into the “Impact of Innovation” model. Thus, all the information gathered 
out of the literature had to be translated to fit into the “Impact of Innovation” model in 
order to extract at least some results about the element – dependencies (see section 
7.2). Translating the literature study results into the structure of the actual model leads 
to falsifications of these results, and therefore a detailed discussion is needed at the 
end. 

3.4.5. Survey 

To support the literature study and its outcomes, a survey of faculty members and 
companies has been performed (see section 7.3). The output of the survey also gives 
a first qualitative estimation of how all the interdependencies within the levels, de-
pendencies between the levels, and weights of the elements could be established. Fi-
nally, the results of the literature study and survey are compared and discussed in de-
tail. 

3.4.6. Conclusion and Outlook 

Chapter 8 discusses the overall output and research of this thesis. All of the new in-
sights and knowledge are combined to visualize the qualitative impact of innovation 
on sustainable business success. The conclusion discusses the new discoveries from 
this project, concerning the “Impact of Innovation” model. Chapter 9 proposes further 
research fields, topics and directions for future improvement of the “Impact of Innova-
tion” model. 
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4. The Elements 

4.1. Introduction 
This chapter is about the core content of the “Impact of Innovation” model. It defines 
all elements and their sub-elements (Figure 3-1). The elements and sub-elements 
were derived from different literature resources and from several discussions with ex-
perts (see column “References” in the different sections below). 
 
The first level is called Innovation Enablers. Its elements are essential for successful 
product innovation. The better a company fulfills its Innovation Enablers, the higher its 
chances for innovation success. The second level contains Innovation Outcomes. Its 
elements and sub-elements describe what companies expect from their product inno-
vation. Innovation Outcomes is the output of a company’s product innovation. Com-
pany Goals, the third level, entails the targets companies have. 
 
All these elements and their sub-elements are extracted out of leading literature that 
describes the innovation success factors and the most important innovation and com-
pany goals (see chapter 14). With the target to build a complete, orthogonal element-
framework for the “Impact of Innovation” model, all elements of capital importance for 
each level, Innovation Enablers, Innovation Outcomes, and Company Goals have 
been taken into account. The sub-elements are also designed to build a complete, or-
thogonal sub-element-framework, including all sub-elements of capital importance for 
each element. Therefore, the elements and their sub-elements presented in this chap-
ter are the most important factors related to the impact of innovation on sustainable 
business success. All innovation success factors brought up in the literature can be 
placed in a specific sub-element of this “Impact of Innovation” model. 
 
Note that all the definitions in this chapter always relate to product innovation! 
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4.2. Innovation Enablers 
Innovation Enablers constitutes the first level of the “Impact of Innovation” model. The 
level consists of different organizational characteristics that every company should be 
able to modify and influence directly. Figure 4-1 shows these different organizational 
characteristics. 
 

Processes

Organization

Methods

Tools

Corporate Culture

Resources

Innovation Enablers

Elements:

Strategy

 

Figure 4-1: Innovation Enablers 

 
Methods and Tools are independent from the element Processes. Certainly Methods 
and Tools can be seen as part of Processes, but they are also very important them-
selves and have strong weights not only in this model but also in the Assessment (see 
11.6). Therefore, Methods and Tools are separate elements. This avoids Processes 
becoming a highly weighted element compared to the other elements, thus the model 
becomes more balanced. 
 
All the elements have several sub-elements. The sub-elements are grouped into dif-
ferent categories (column “Category”). These categories are with regard to innovation 
in general, product, market, and technology. The structure helps to give an overview 
of all sub-elements in an element. Strategy, Organization and Corporate Culture are 
not divided into such categories because they only relate to innovation in general. 
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4.2.1. Strategy 

(Definition, Implementation and Continuous Improvement of Strategy) 
Description: A long-term plan of innovation set and agreed upon by the company’s 
leadership and communicated to stakeholders and employees. Such strategy takes 
into account the company’s corporate strategy, its core competencies and market 
situation. 
Sub-Element Definition Ref.4 Examples 
Product 
Innovation 
Strategy 

Defines and communicates role 
and goals of innovation. It con-
siders the fit to the market, the 
core competencies, and corre-
lates the (product-) innovation 
strategy to the corporate strat-
egy. 

[42], 
[41], 
[13], [2] 

 

Strategy Fit Correlates the (product-) innova-
tion strategy to the innovation 
action. 

[13]  

Table 4-1: Element Definition of Strategy 

                                                 
4 References 
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4.2.2. Resources 

Description: The engineering, production, and sales resources and capabilities that 
enable a company’s innovation process. These include financial, personnel, knowl-
edge, skills, equipment, and intellectual properties. 
Category Sub-Element Definition Ref. Examples 

Innovation 
Resources 

Financial resources and de-
fined allocations that enable 
R&D and innovation projects. 

[13], 
[41] 

R&D budget; 
innovation project 
budget 

Project Fit Fit between projects and re-
sources. 

  

Innovation 

Further 
Education 

Improvement in technological 
knowledge and skills of the 
company’s human resources, 
and effectiveness of the innova-
tion process through well-
trained employees. 

[42], 
[41], 
[13] 

training in: 
methods, tools, 
product innova-
tion, creativity, 
knowledge and 
skills in technolo-
gies 

Product Personnel / 
Design 
Resources 

Quantity and quality of facilita-
tors in the entire design proc-
ess. 

[13], 
[41] 

people; knowl-
edge, intellect, 
skills; time alloca-
tion 

Market Sales / 
Services 
Resources 

Quantity and quality of facilita-
tors in the entire sales and cus-
tomer service process. 

[13], 
[41] 

people; budget; 
software / hard-
ware / equipment; 
knowledge 

Technological 
Resources 

Knowledge and skills available 
in the company related to tech-
nologies to design and produce 
a product. 

[61], 
[11], 
[42], 
[41], 
[13], 
[16] 

personnel / knowl-
edge / skills; pat-
ents; 
facilities in labs 
and equipment; 
external resources

Technol-
ogy 

Production 
Resources 

Quantity and quality of facilita-
tors in the entire production 
process. 

[13], 
[41] 

people; budget; 
software / hard-
ware / equipment; 
knowledge; flex-
ibility in production

Table 4-2: Element Definition of Resources 
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4.2.3. Processes 

(Definition, Implementation and Continuous Improvement of Processes) 
Description: The systematic approaches to move ideas into products and introduce 
them into the market, including processes for generating ideas, conceptualizing, em-
bodiment, technology support, production, and launching the product. 
Category Sub-Element Definition Ref. Examples 

Innovation 
Pipeline 

Process to collect innova-
tion ideas through tech-
nology push and market 
pull. 

[13], 
[26], 
[42], 
[41], 
[2] 

idea suggestion-, im-
provement-, and as-
sessment-programs; 
improvement teams; 
voice of the customer 

Product 
Innovation 
Process 

Systematic and flexible 
approaches between ini-
tiation process and prod-
uct launch. 

[26], 
[13], 
[2], 
[41] 

idea management; pre-
study process; business-
planning-process; con-
ceptual process; design 
process; embodiment 
process; documentation 
process; implementation 
process; testing of proto-
types 

Innovation 

Innovation 
Filters 

Milestones in process to 
assess, balance, and pri-
oritize projects in order to 
maximize the value of the 
project-portfolio. 

[42], 
[41], 
[13], 
[2], 
[26] 

balance of short-/ long-
term-, as well as evolu-
tionary- / revolutionary 
projects; bullet-proof 
gates; detecting disrup-
tive innovations; re-
sources allocation 
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Product Product 

Manage-
ment5 

Bridges strategy, market, 
and technology to innova-
tion through a strong col-
laboration with the design 
team. It creates an early 
and stable product defini-
tion, and acts flexibly 
when faced with unfore-
seen outcomes. 

[42], 
[41], 
[13], 
[34] 

product specifications; 
product requirements 
and constraints; cost 
and timetable 

Market Market 
Launch 
Planning 
Process 

Definition and resource 
allocation to a concept 
aimed at introducing an 
innovation into a defined 
market / customers, and 
couples this concept to 
the innovation process. 

[42], 
[41], 
[26], 
[13] 

early planning 

Production 
Planning 
Process 

Defines and resources 
concept and stages of 
product manufacturing 
and its coupling to the 
innovation process. 

[26], 
[13] 

 Technol-
ogy 

Technology 
Management 

Processes for monitoring, 
capturing, and assessing 
of mainstream and disrup-
tive technologies, and to 
transform those to innova-
tion. 

[13], 
[16],

processes to perform 
competence platforms, 
knowledge transfer from 
extern (universities, stu-
dents, experts, associa-
tions) to innovation; de-
fine a patent- and li-
cense-strategy, and 
technology road-maps; 
monitoring regulations, 
standards, patents, lit-
erature 

Table 4-3: Element Definition of Processes 

                                                 
5 The reader may have a different understanding of “product management” than it is defined in this 
model. Since this model is focused on product innovation, the definition of “product management” is less 
broad than it might be in business literature. 
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4.2.4. Methods 

(Knowledge, Application and Continuous Improvement of Methods) 
Description: The specific working procedures that improve the effectiveness and effi-
ciency of a company’s approach to innovation and communication. 
Category Sub-Element Definition Ref. Examples 

Project 
Management 
and 
Controlling 

Administrates and con-
trols the entire innova-
tion project. Assesses, 
documents, and evalu-
ates the outcomes, and 
improves and adapts 
processes where nec-
essary. 

[13], 
[42], 
[41], 
[2] 

coupled with process 
model; definition of mile-
stones with strict go / no go 
decision points; lessons 
learned concepts 

Innovation / 
Design 
Methods 

Support the entire inno-
vation- and design proc-
ess in efficiency and 
effectiveness. 

[2], 
[13], 
[61] 
 

quality function deployment 
(QFD); lead user concept, 
conjoint analysis; target 
costing; simultaneous en-
gineering; collaborative 
design; benchmarking; 
value engineering; failure 
mode and effect analysis 
(FMEA); product modular-
ity 

Internal 
Communica-
tion Methods 

Support team-internal 
communication. 

[13], 
[59] 

project meetings; review 
meetings; presentations 

Innova-
tion 

External 
Communica-
tion Methods 

Support different tasks 
in team-external com-
munication. 

[13], 
[59] 

information push to stake-
holder (newsletter, press-
conference); stakeholder 
pulls communication 
(internet); defined commu-
nication channels 

Product Product-
Analysis 

Gathers worldwide in-
formation about own 
and competitive prod-
ucts, concerning past, 
current situation, and 
future trends. 

[14] customer needs; market 
share; satisfaction analy-
sis; cost analysis; service 
data analysis 
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Market Market 

Analysis 
Gathers worldwide in-
formation about market 
/ customers, competi-
tors, and market attrac-
tiveness, concerning 
past, current situation, 
and future trends. 

[2], 
[42], 
[41], 
[13] 

customer needs and satis-
faction analysis; cost 
analysis for own and com-
petitor products; competi-
tion analysis; service data 
analysis 

Technol-
ogy 

Technology-
Analysis 

Gathers worldwide in-
formation about known 
and new technologies, 
concerning past, cur-
rent situation, and fu-
ture trends. 

[14] technology scanning-, 
monitoring; cooperation 
with universities; expert 
interviews 

Table 4-4: Element Definition of Methods 
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4.2.5. Tools 

(State and Continuous Improvement of Tools) 
Description: The software, hardware and equipment to facilitate the design and engi-
neering of the products, the management of product information, and the communica-
tion. 
Category Sub-Element Definition Ref. Examples 

Design Tools Software and hardware to 
support the entire design 
process in efficiency and 
effectiveness. 

[13], 
[16] 

Computer Aided Design 
(CAD); visual prototyp-
ing: Virtual Reality (VR); 
physical prototyping: 
Rapid Prototyping (RP); 
Computer Aided Manu-
facturing (CAM) 

Data Integra-
tion Tools 

Software and hardware to 
support the entire data 
acquisition and manage-
ment process and enable 
the consequent reuse of 
information in adjacent 
business processes. 

[13], 
[16] 

Product-Data-
Management (PDM); 
Product Lifecycle Man-
agement (PLM) 

Engineering 
Analysis 
Tools 

Software and hardware to 
support the entire product 
analysis and verification. 

[13], 
[2], 
[16] 

Computer Aided Engi-
neering (CAE); simula-
tion tools; FEA, CFD; 
standardized dimen-
sioning procedures 

Innovation 

Communica-
tion Tools 

Software and hardware to 
support information ex-
change. 

[13], 
[16], 
[59] 

shared servers, shared 
desktops, knowledge-
transfer tools, knowl-
edge information cen-
ter; video conferencing, 
phone-networks; email 
system, net chat; appli-
cation sharing; elec-
tronic project rooms; 
computer supported 
cooperative work 
(CSCW) 

Table 4-5: Element Definition of Tools 
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4.2.6. Organization 

(Definition, Implementation and Continuous Improvement of Organization) 
Description: The management of the relationships of those involved in the innovation 
process, including the innovation teams within the company and suppliers, customers, 
and others. 
Sub-Element Definition Ref. Examples 
Innovation 
Team 

Team working with a common 
goal using shared ideas, exper-
tise, empowered with responsi-
bilities and resources. The team 
is linked to the company’s or-
ganization, supported through 
management, where the team’s 
structure and composition leads 
to a successful output. 

[42], 
[41], 
[13], 
[18] 

concept to select innovative 
people and form successful 
teams; excellent gifted team-
leader; team-organization fit to 
project-type; team which un-
derstands the goal; self re-
sponsible acting teams; short 
ways to decisions; reintegra-
tion of the team after the pro-
ject 

Cross-
functional 
Interaction 

Connects people locally and 
globally from different sites and 
functions in the enterprise, sup-
pliers, customers, and competi-
tors, for an effective and suc-
cessful collaboration. 

[42], 
[41], 
[11], 
[2], 
[13], 
[18] 

strong interaction with market-
ing, production, research lab, 
service, customer; engineering 
contact with customer 

Network 
Competence 
and Multidis- 
ciplinary 

Connects involved disciplines 
and information flow within en-
terprise, and externally with 
universities and partners. 

[61], 
[13], 
[46] 

knowledge, how to deal with 
joint venture or alliance part-
ners (including the legal side) 

Table 4-6: Element Definition of Organization 
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4.2.7. Corporate Culture 

(State and Continuous Improvement of Corporate Culture) 
Description: The shared values, way of working and behaving, especially the general 
customs, beliefs, and behavior of the entire company, including the company’s ap-
proach to communication, leadership, and motivational factors. 
Sub-Element Definition Ref. Examples 
Innovation 
Culture 

Way of innovating, which sup-
ports continuous learning and 
improvement of core- and so-
cial-competencies, and high 
customer-value-orientation. 

[11], 
[42], 
[41], 
[2], 
[13] 

vision of the future; complete 
company is assigned to be 
innovative; realistic self-
assessment; corporate pride 
and passion; suppliers seen as 
innovation partners; openness 
for change; high ethic stan-
dards 

Communica-
tion 

Way of communication and in-
teraction within company and 
towards outside the company. 

[13], 
[59] 

discussions culture; direct-
ness; honesty; speaking the 
same design-language; under-
stand / know different habits; 
take time for communication 

Leadership Structure, behavior and cha-
risma of leading people in a 
company and how management 
supports or constrains innova-
tion culture in the company. 

[55], 
[42], 
[41], 
[13], 
[46] 

management attention for in-
novation; setting broad goals; 
ability not to overload the 
amount of project; positive 
failure treatment; supporting of 
decision making and taking 
risk; provide the direction and 
stimuli to spur creativity; re-
ward for innovative inputs; 
promotion of innovation suc-
cess; celebrate success 

Motivation of 
Employees 

Concepts to cultivate committed 
employees in order to be crea-
tive, innovative and self learn-
ing. 

[13], 
[42], 
[41] 

incentive system; rewards; 
time for creativity; culture of 
self responsibility; possibility 
and support for further educa-
tion; groom project team lead-
ers 

Table 4-7: Element Definition of Corporate Culture 



     

Diploma Thesis Nadja Wälchli page 24 of 180 

4.3. Innovation Outcomes 
Innovation Outcomes (Figure 4-2) builds the middle level in the “Impact of Innovation” 
model. It acts as a bridge between Innovation Enablers and Company Goals. The In-
novation Outcomes-level enables the detection of the detailed dependencies between 
Innovation Enablers and Company Goals. 
 

Improved Innovative Capability 

Product Innovation

Speed Improvement

Cost Reduction

Quality Improvement

Innovation Outcomes

Elements:

 

Figure 4-2: Innovation Outcomes 

 
Innovation Outcomes is the output or the goal of a company’s product innovation. In-
novation Outcomes describes what a company expects out of the product innovation, 
such as quality improvement, cost reduction, speed improvement, an improved inno-
vative capability and an overall, real, visible product innovation. 
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4.3.1. Product Innovation 

Description: The product innovation redefines or creates new market needs, provides 
higher customer value, builds new or improves existing core competencies within the 
innovation team, and provides potential for further product development. 
Sub-Element Definition Ref. Examples 
High 
Market 
Value 

Innovation satisfies customer 
needs with a high customer ad-
vantage and value in defined 
market segment. The innovation 
has a good price / performance 
ratio. 

[2], 
[13], 
[16], 
[34] 

product is user friendly in all 
phases of life-cycle; unex-
pected, recognized product 
functions and features; high 
market response of the prod-
uct; high image value 

High 
Company 
Value 

The innovation fits the com-
pany’s culture and strategy, 
uses synergies with other prod-
uct segments, seizes interesting 
market segments with added 
potential, and leads to a high 
product market share. 

[13], 
[61], 
[42], 
[41] 
[31], 
[34] 

high market potential; high 
differentiations; high entry bar-
riers; innovation improves cus-
tomer trust; builds and im-
proves core competencies; 
potential to build up new mar-
ket segments; low substitution; 
good supplier market; im-
provement or potential for as-
sortment extension and further 
options 

Table 4-8: Element Definition of Product Innovation 
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4.3.2. Quality Improvement 

Description: Quality of product innovation is improved if the characteristics of one 
product have the ability to fulfill the needs that customers expect, and is supported by 
a high innovation process quality. 
Sub-Element Definition Ref. Examples 
High 
Product 
Quality 

Meets or exceeds customers’ 
quality expectations. 

[2], 
[13], 
[16], 
[34], 
[32] 

low warranty problems; high 
product reliability; low risks 

High 
Process 
Quality 

High quality in all processes 
from innovation to production. 

[2], 
[13] 

high quality in the design 
process and in the production 
process; low modification rate 
after production start and after 
market launch 

Table 4-9: Element Definition of Quality Improvement 

4.3.3. Cost Reduction 

Description: Cost Reduction allows reduction in the costs of producing a product or 
reduction in costs associated with other processes or activities of the company. 
Sub-Element Definition Ref. Examples 
Low 
Product 
Costs 

Costs for material, manufacture, 
purchase, assembly, storage, 
and installation of the product 
and potential for future cost re-
duction. 

[2], 
[13], 
[34], 
[32], 
[19] 

low costs for material; manu-
facture and assembly oriented 
design; low supplier (price-) 
dependencies; low invest-
ments in facilities, equipment, 
tools; economy of scale; 
improving the scale factor 

Low 
Innovation 
Costs 

Minimum related R&D expenses 
and related development costs. 

[2], 
[13], 
[61], 
[34], 
[32] 

efficient product innovation 
process 

Table 4-10: Element Definition of Cost Reduction 
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4.3.4. Speed Improvement 

Description: Speed Improvement allows the company to respond to customer needs 
more quickly, through faster production processes, responsive scheduling, faster in-
novation and design, etc.. 
Sub-Element Definition Ref. Examples 
Short 
Innovation 
Process 

Minimum time of 
product innovation 
and production. 

[2], [13], [42], 
[41] [61], [16], 
[34], [32], [59] 

short overall development 
time; short production time: 
strong interaction between 
development and production 

Short 
Market 
Launch 
Process 

Minimum time to 
launch product to 
market. 

[2], [13], [42], 
[41] [61], [16], 
[34], [32], [59] 

short market introduction time: 
strong interaction between 
development an marketing 

Table 4-11: Element Definition of Speed Improvement 

4.3.5. Improved Innovative Capability 

Description: Improvements in the capability of the organization to innovate over time 
and the added values. The improved innovative capability is the enhanced worth of a 
company through the entire product innovation process. 
Sub-Element Definition Ref. Examples 
Measurable 
Assets 

Improvements in a company’s 
measurable assets through 
product innovation. 

[13] patents, innovation patents; 
facilities, equipment, software, 
tools, processes 

Non-
measurable 
Assets 

Improvement in a company’s 
non-measurable assets through 
product innovation. 

[13] improved efficiency of projects;
improved culture, reputation in 
innovation, network, strategy 

Table 4-12: Element Definition of Improved Innovative Capability 
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4.4. The Company Goals 
Company Goals (Figure 4-3) are the main targets of a company. Every company de-
fines its own goals. This model includes just the main goals of almost every company 
and groups them into four basic elements which may have different weights for spe-
cific companies. Eventually, every company’s goal is to make money and to assure its 
existence. This is the leading idea that the Company Goals-level of this model is 
based on. 
 

Sales

Profit

Company Goals

Elements:

Worth

Reputation
 

Figure 4-3: Company Goals 

 
A company’s goals are not influenced solely by product innovation. There are a lot of 
other factors like marketing, logistics, top-management etc. influencing a company’s 
goals. This model’s focus is only on the impact of product innovation on company 
goals and does not deal with other influences. 
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4.4.1. Sales 

Description: The sales-target of a company is increase in direct and indirect product 
related sales and increase in market share. 
Sub-Element Definition Ref. Examples 
Increase of Direct 
Product Related 
Sales 

Income (at invoice values) 
received for products over a 
given period of time. 

[13], [2], 
[41]; [15]

balanced product portfolio; 
sales of products with 
different ages 

Increase of 
Indirect Sales 

Income (at invoice values) 
received for services over a 
given period of time. 

[13], [2], 
[41]; [15]

services; training; spare 
parts; license manufactur-
ing 

Increase of 
Market Share 

Ratio of sales of a com-
pany’s products to the total 
sales of the defined market.

[13], [2], 
[41], 
[34]; [15]

customer loyalty and ac-
quisition; market leader-
ship; ensure growth (ad-
vance into new fields) 

Table 4-13: Element Definition of Sales 

4.4.2. Profit 

Description: The profit-target of a company is increase in profit, shareholder profit, re-
turn on investment and covering of a company’s growth. 
Sub-Element Definition Ref. Examples 
Increase 
Profit 

Amount of monetary gain for a 
company. 

[13], 
[41], 
[34]; 
[15] 

finance and ensure the com-
pany’s future; increase of sell-
ing price; reduction of product 
costs; reduction of overhead 
costs 

Return on 
Investment 

Return ratio that compares net 
benefits of a project, verses its 
total costs. ROI is a measure of 
operating performance and effi-
ciency in utilizing assets by a 
company. 

[46], 
[41], 
[59]; 
[15] 

 

Table 4-14: Element Definition of Profit 
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4.4.3. Worth 

Description: The worth-target of a company is a company’s monetary value and its 
value based on subjective estimation. 
Sub-Element Definition Ref. Examples 
Capitalized 
Worth of the 
Company 

Monetary value of a company. [13], 
[2], 
[46]; 
[15] 

shareholder value / profit; 
return on assets; return on 
equity 

Emotional 
Worth 

Value of a company based on 
subjective estimation. 

[13], 
[2]; 
[15] 

input into environment relieve; 
input into humanity; advance 
skills 

Table 4-15: Element Definition of Worth 

4.4.4. Reputation 

Description: The reputation-target of a company is the general esteem that public and 
employees have for the company. 
Sub-Element Definition Ref. Examples 
Outwards 
Oriented 
Reputation 

General estimation that public 
has for the company. 

[13]; 
[15] 

reputation to customers, society, 
stakeholders, finance world, 
universities, potential employees

Inwards Ori-
ented Reputa-
tion 

The general estimation that 
employees have for their com-
pany. 

[13]; 
[15] 

reputation to employees, board; 
pleased employees 

Table 4-16: Element Definition of Reputation 
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4.5. Summary 
Through extensive literature studies and discussions with experts in the business and 
innovation field, it was possible to define all most important elements in the “Impact of 
Innovation” model (Figure 3-1). Also the sub-elements of these elements are defined 
now. All the input of literature taken into account (see chapter 14) fits into this “Impact 
of Innovation” model. Every factor out of the literature concerning product innovation 
can be placed into an element of the model. Therefore, it is likely that the model in-
cludes all of the most important elements and sub-elements for product innovation. 
But even if the effort has been great to establish the best possible independent ele-
ments, the overall problem is extremely intertwined and the goal of orthogonality could 
only be approximately but not exactly reached. 
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5. The Mathematical Model 

5.1. Introduction 
In chapter 3.2 “Introduction to the Model”, the basic idea of the “Impact of Innovation” 
model was introduced. This chapter presents a mathematical model to visualize the 
qualitative impact of innovation on sustainable business success. Initially, the main 
objectives of the mathematical model are formalized. Further, a concept is developed 
to solve the mathematical problem. Finally, the mathematical approach and concept 
are evaluated and a conclusion is given. 

5.2. Objectives of the Mathematical Model 
The mathematical model should show the relative impact on Company Goals depends 
upon the modification of the Innovation Enablers. The user asks the following ques-
tion: “In which Innovation Enablers-element should I invest, in order to optimize my 
Company Goals?.” 
 
In Table 5-1 the main objectives for the mathematical model are listed. The objectives 
distinguish “musts”- and “wishes”-goals. These goals are gathered out of discussions 
with experts and out of the research task. 
 Objectives 

show the qualitative impact of Innovation Enablers on Company Goals 
include the inter-level dependencies 

Must 

include the intra-level dependencies 
weigh the importance of the elements 
simple user-interface (user-friendly) 

Wishes 

control the ratio between the importance of the inter-level and the intra-
level dependencies 

Table 5-1: Objectives of the Mathematical Model 

Figure 5-1 demonstrates the influence flow in the entire “Impact of Innovation” model. 
From bottom to top, the influence flow starts with the Assessment of Innovation Ca-
pability (see section 11.6). This Assessment aids companies in their awareness of 
their strengths and weaknesses in product innovation. Taking its strengths and weak-
nesses into account, the company then plans improvements in its product innovation. 
For example, the Assessment may signal a weakness in Strategy and Methods. It is 
highly important that the company has insight on whether improvements in Strategy 
and / or Methods have no, slight or strong impact on its Company Goals and whether 
it is worth investing money in such courses of action. 
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assessment of innovation capability

actual state of the “Innovation Enablers”

planning the improvement of the “Innovation Enablers”

Innovation Enablers
intra-level dependencies

inter-level dependencies

Innovation Outcomes
intra-level dependencies

inter-level dependencies

Company Goals
intra-level dependencies

output = 
Impact of Innovation on Sustainable Business Success

 

Figure 5-1: From the Assessment to the Output 

To measure the impact of an improvement in Innovation Enablers on Company Goals, 
a mathematical model is needed. 
The required input into the model is: 
- planned improvement of Innovation Enablers 
- intra-level dependencies within Innovation Enablers (interdependencies between 

all Innovation Enablers-elements) 
- inter-level dependencies between Innovation Enablers and Innovation Outcomes 

(influence of every Innovation Enablers-element on every Innovation Outcomes-
element) 

- intra-level dependencies within Innovation Outcomes (interdependencies between 
all Innovation Outcomes-elements) 

- inter-level dependencies between Innovation Outcomes and Company Goals (in-
fluence of every Innovation Outcomes-element on every Company Goals-
element) 

- intra-level dependencies within Company Goals (interdependencies between all 
Company Goals-elements) 

The “wishes”-input into the models is: 
- weight of each Innovation Enablers-element 
- weight of each Innovation Outcomes-element 
- weight of each Company Goals-element 
- relative ratio of the importance of inter-level dependencies compared to intra-level 

dependencies 
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At the end of the influence flow, the model adjusts the qualitative impact of innovation 
on sustainable business success dependent on the modification in the Innovation En-
ablers-level of a company. Thus, a company can now answer the question: “In which 
Innovation Enablers-element should I invest, in order to optimize my Company 
Goals?.” 

5.3. Modeling the Dependencies 
Even if the actual state of research does not permit the specification of exact depend-
encies of all elements included in the “Impact of Innovation” model, it is possible to 
describe these dependencies in a qualitative way. The mathematical model is 
independent of the values of the dependencies. 
 
To develop this mathematical model, no initial experience and data exists. The Inno-
vation Enablers-elements influence the Innovation Outcomes-elements, the Innova-
tion Outcomes-elements influence the Company Goals-elements and within every 
level, the elements influence each other as well. All these influences are described by 
flows (see section 3.2). Flows are comprehensive and make these influences easy to 
visualize for people. Imaginable dependencies are very important, because for the 
modeling of these influences, their numbers have to be known. These numbers can 
only be gathered out of information from people very close to the innovation field. To 
be able to gather this required information, people need to understand the model, it 
has to be easy to visualize for them. For example: If the model flow was supposed to 
be like a damped system, how would people be able to come up with numbers for the 
dependencies between the elements? The non-linear behavior of the damped system 
can only be characterized through extensive testing, where a linear approach would 
be a good approximation for a first qualitative model without extensive testing. 
 
Based on these facts above, the research-team made an assumption for the further 
development of the mathematical model: 
Assumption 1: 
The behavior of intra-level and inter-level dependencies is linear. 
 
In the first step, the conceptual design of the intra-level dependencies is explained. 
Afterwards, the modeling of the inter-level dependencies is visualized. Finally, the 
mathematical calculation and the merging of the intra-level dependencies with the in-
ter-level dependencies are described. 
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5.3.1. Intra-Level Dependencies 

The intra-level dependencies show how the different elements within one level influ-
ence each other. Research on how strong these intra-level influences in each level 
are compared to the inter-level dependencies has not yet been conducted. But as the 
survey (see section 7.3) proves, intra-level dependencies exist and therefore, these 
dependencies have to be included in the mathematical model. 
 
Example of the intra-level dependencies (Figure 5-2): The user wants to know how all 
elements influence each other, when he wishes to plug in a certain value as input for 
the Innovation Enablers Resources (A), Strategy (B), and Processes (C). This idea 
leads to a loop-solution. 
 
Value of the impact Resources (A) has on Strategy (B): ab 
Value of the impact Resources (A) has on Processes (C): ac 
Value of the impact Processes (C) has on Strategy (B): cb 
Value of the impact Strategy (B) has on Processes (C): bc 
 

Resources (A) Strategy (B) Processes (C)

ab

ac

bc

cb

ca

ba

 

Figure 5-2: Loop-Solution Overview 

Making this loop-solution easier to understand, the following example explains the 
concept with only two elements, Resources and Strategy: 
 
The user invests 10,000$ in Resources (Figure 5-3). This investment triggers a value-
enhancement of Strategy. But the value-enhancement of Strategy causes a new 
value-enhancement of Resources, and this new value-enhancement of Resources 
again causes a new value-enhancement of Strategy and so on. 
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Resources (A) Strategy (B)

ab

ba1 0

Improvement of the Innovation Enablers

 

Figure 5-3: Loop-Solution Input 

This concept causes a loop. The calculation of this loop is explained in Figure 5-4. 

A1=0*ba=0 B1=1*ab=ab

ab1 0Improvement of the Innovation Enablers

Loop1

ba

Loop2 A2=B1*ba B2=A1*ab

A3=B2*ba B3=A2*abLoop3

Loop4 A4=B3*ba B4=A3*ab

AN=B(N-1)*ba BN=A(N-1)*abLoopN

Total indirect influence Sum A1+A2+...+AN B1+B2+...+BN

Resources (A) Strategy (B)

ab

ba

 

Figure 5-4: Loop-Solution Calculation 

First loop: 
A1 = ba * input B 
B1 = ab * input A 
 
Second loop: 
A2 = ba * B1 
B2 = ab * A1 
 
Loop N: 
AN = ba * A(N-1) 
BN = ab * A(N-1) 
 
AN and BN are the intra-level interaction of the loop N. 
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What values for ab and ba make sense? 
- Decreasing values (values 0≥ and 1< ): The more the iterations are, the less im-

pact the improvement of the Innovation Enablers has on an element. If a company 
invests in its Resources directly, the indirect improvement of Strategy will be less 
than the direct improvement of Resources. In other words, the direct value-
enhancement of Resources impacts a value-enhancement in Strategy, but not as 
high as the direct value-enhancement in Resources itself. 

- Increasing values (values 1≥ ): The more the iterations are, the higher impact the 
improvement of the Innovation Enablers has on an element. If a company invests 
in its Resources directly, the indirect improvement of Strategy will be higher than 
the direct improvement of Resources. In other words, the direct value-
enhancement of Resources creates a higher value-enhancement in Strategy than 
in Resources. 

 
For further analysis the research-team assumes decreasing values. Calculating with 
values 0≥ and 1<  is very important in this model because if the values were 1≥ , the 
new value-enhancement would increase with every loop and from experience this is 
unrealistic for the actual problem. If 10 <≤ ab  and 10 <≤ ba  then the new value-
enhancement decreases with every loop. Hence, the intra-level influence decreases 
and converges to zero. 
 
At the current state of research it is not known if loops are realistic or if the intra-level 
influence is too small compared to the inter-level influence. Further research in this 
field is necessary to answer this question (see chapter 9). 
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5.3.2. Inter-Level Dependencies 

The next step, after measuring the final values of the Innovation Enablers-elements 
(intra-level dependencies), is the calculation of the inter-level influences (Figure 5-5). 
The values out of level 1 will be multiplied with the according influence values of the 
inter-level dependencies (Assumption 1). 

Box A Box B Box C

be

Box D Box E

bd cecdaead

LEVEL 2 = L2

LEVEL 1 = L1
 

Figure 5-5: Inter-Level Dependencies 

Hence, the input into level 2 is as follows: 
Input D = Output A * ad + Output B * bd + Output C * cd 
Input E = Output A * ae + Output B + be + Output C * ce 
 
The principles of the calculation with intra- and inter-level dependencies should be 
clarified by now. These principles can be used between every level (inter-level de-
pendencies) and within every level (intra-level dependencies), regardless of the level 
that is measured. 
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5.4. The Calculation 

5.4.1. Input of the Calculation 

The following parameters into the calculation are required6 (Figure 5-6): 
















=

ic
ib
ia

in1  planned improvement of Innovation Enablers 
















=

0
0

0
1

cbca
bcba
acab

L  intra-level dependencies within Innovation Enablers 
















=

cecd
bebd
aead

C1  inter-level dependencies between Innovation Enablers and 
Innovation Outcomes 









=

0
0

2
ed

de
L  intra-level dependencies within Innovation Outcomes 









=

ehegef
dhdgdf

C2  inter-level dependencies between Innovation Outcomes and 
Company Goals 
















=

0
0

0
3

hghf
ghgf
fhfg

L  intra-level dependencies within Company Goals 
















=

3
2
1

d
d
d

d  ratio between importance of inter-level influence and intra-level 
influence 

N_end number of loops in the intra-level 
 

                                                 
6 The actual “Impact of Innovation” model consists of more elements than contained in the following ma-
trices. These matrices are based on a model with three Innovation Enablers-elements, two Innovation 
Outcomes-elements, and three Company Goals-elements, to make the calculation more clear and com-
prehensible. Of course, these matrices can always be expanded to their real dimensions very easily! 
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Box A Box B Box C

Box D Box ELEVEL 2 = L2

LEVEL 1 = L1

Box F Box G Box HLEVEL 3 = L3

CHANGE 2 = C2

CHANGE 1 = C1

ac

ab bc

ba cb

ca

ad bd cd ae be ce
de

ed
df dg dh ef eg eh

fh

hf

fg gh

gf hg

 

Figure 5-6: Loop-Solution 

5.4.2. Calculation 

(1) Inter-level influences in the first level (Innovation Enablers): 
 1*11 inin =  
(2) Intra-level influence in the first level (within Innovation Enablers): 
(2.1) First step in the loop: 

 1*1 inL T  
 This step creates a value-enhancement in the Innovation Enablers-

elements and this value-enhancement influences all other Innovation En-
ablers-elements again. 

(2.2) Second step in the loop: 

 1*11*1*1 inLinLL TT + (with 1*1 inL T  out of (2.1)) 
 This step causes a new value-enhancement in the Innovation Enablers-

elements and this new value-enhancement influences all other Innovation 
Enablers-elements again in a pattern of a loop. 

 … 
(2.N_end) This is the end of the loop. The loop is calculated as: 

 ∑
=

endN

i

iT inL
_

1
1*)1(  

This loop results in very high values compared to the input (inter-level influences in 
(1)). Thus, the ratio between intra-level influence and inter-level influence becomes 
unrealistic. To solve this problem, a normalization has been implemented (see section 
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5.4.3). With this normalization, the user is able to choose the ratio between the inter-
level influence and intra-level influence and make the simulation as realistic as possi-
ble7. To observe what happens without normalization, the user has the chance to 
switch it off. 
 
(3) Calculation of the total value in every element: 

 ∑∑
==

+=+
endN

i

iT
endN

i

iT inLinLin
_

1

_

1
1*))1(1(1*)1(1*1  

 This is the sum of the values out of step (1) to (2.N_end). 
(4) The change to level 2 (Innovation Outcomes) is: 

 ∑
=

=+
endN

i

iTT ininLC
_

1
2:1*))1(1(*)1(  

(5) The value 2in  is the new input into step (1) where the same calculations 
can be implemented. 

Improvement of the IE = 
Input 1

Intra-Level
IE N

Intra-Level
IO N

Intra-Level
CG N

Output 2Inter-Level
IO CG

Output 1Inter-Level
IE IO

Sum Intra-Level * d3 = 
Sum Inter-Level

Output 3

d3

Sum Intra-Level * d2 = 
Sum Inter-Level

d2

Sum Intra-Level * d1 = 
Sum Inter-Level

d1

given by the user
IE = Innovation Enablers
IO = Innovation Outcomes
CG = Company Goals  

Figure 5-7: Calculation Structure 

(6) Figure 5-7: The final calculation for all the levels (steps (1) to (5) for all the 
three levels) results in the following formula: 

 1* inAout =  with 

∑∑∑
===

+++=
endN

i

iTT
endN

i

iTT
endN

i

iT LCLCLA
_

1

_

1

_

1
))1(1(*)1(*))2(1(*)2(*))3(1(  

out  is the qualitative improvement of Company Goals with 1in  as the 
qualitative improvement of Innovation Enablers. 

                                                 
7 At the moment, it is not known what „realistic“ is. Further investigation will be necessary. 



     

Diploma Thesis Nadja Wälchli page 42 of 180 

5.4.3. Normalization 

To choose the ratio between the importance of inter-level- and intra-level influences 
and to add the loop-influence into relation to the direct influences, normalization is re-
quired. 
The idea is to set the weight of the intra-level influences equal to the weight of the in-
ter-level influences (see also Figure 5-7). Therefore, the goal is: 
 

weight of inter-level influences = weight of intra-level influences 
 
The following procedure is applied to normalize the influences: 
(1) )1(1 Lsizes =  1s  indicates the size of matrix 1L  

(2) 















=

100
010
001

1e  identity matrix with the same size as 1L  

(3) 1SL  matrix after N_end loops, describing the intra-level influ-
ences 

(4) )1(1))1(( sesumsum =  sums all elements in 1e  = weight of the inter-level influ-

ences 
(5) ))1(( SLsumsum  sums all elements in 1SL  = weight of the intra-level in-

fluences 
(6) )1(1))1(( sSLsumsum =  weight of the intra-level influences = weight of the inter-

level influences 

(7) 
)1(1

))1((11
s

SLsumsumn ==  normalization 

(8) )1(*11 sonesnN =  1N  is a matrix equivalent to the size of 1L , and all ele-

ments of this matrix are equal to the normalization factor 
(9) 1/.11 NSLSL =  every element of the matrix 1SL  is divided by the nor-

malization factor  the intra-level influences are normal-
ized or in other words: The weight of the intra-level influ-
ence is equal the weight of the inter-level influence. 

(During all the steps (1) to (9), the input vector 1in  is factored out.) 
 
The entire MATLAB code is written in section 11.4. 



     

Diploma Thesis Nadja Wälchli page 43 of 180 

5.4.4. Weights of the Elements 

The mathematical model allows for a weighting of the different elements. The rational-
ity of this weighting should be researched in real life to check what values are realistic 
for a company. Certainly it can be necessary to weigh different elements and thus ad-
just the model to a specific company. The weighting of the elements is implemented 
as described in the two following paragraphs. 

Input into the Calculation: 

weight of elements in level 1: 















=

wc
wb
wa

w1  

weight of elements in level 2: 







=

we
wd

w2  

weight of elements in level 3: 















=

wh
wg
wf

w3  

amount of elements in level 1: 1s  
amount of elements in level 2: 2s  
amount of elements in level 3: 3s  

Calculation: 

(1) A new variable 1sw  is defined as the sum of all weights in level 1 divided by 
the number of elements in level 1: 

 1/)1(1 swsumsw =  

(2) Every weight in level 1 is divided by 1sw : 
 1/1_1 swwneww =  

(3) The same calculations are carried out with 2w  and 3w . 
 
This way, the weight of the levels stays always the same, no matter what the different 
weights of the elements are. It is a redistribution of the weights within the level without 
any change of the weight of the level itself. 
 
Another approach would be to weight the different levels, not only the elements. The 
reason why the calculation above is used instead of a weighting of the different levels 
is the following: 
If there were three elements in level 1 and level 1 would have a weight of “1” like level 
2 and level 3, each element in level 1 would have a weight of 1/3. With only two ele-
ments in level 1, each element in level 1 would have a weight of 1/2. This way, the 
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elements would get more important if there were only two instead of three elements in 
level 1. This does not agree with the main idea behind the “Impact of Innovation” 
model because each weight of the elements is supposed to stay constant regardless 
the amount of elements in the level. Every element should influence the other ele-
ments in the same way, whatever the number of elements in a level is. 

5.5. Time Lag 
The goal is to adjust this mathematical model to real life as realistically as possible. 
However, real life is not static like the model described in this chapter, therefore the 
aspect of time should also be included in a detailed model. When discussing whether 
to include the time lag and other possible features, the reader has to keep in mind, 
that this model is brand new and no real life data is available. 
  
To include the time lag into this static mathematical model, there is a possible ap-
proach: The user detects the different dependencies and interdependencies depend-
ent on the time and lets the program run for every aspect of time. 
 
Example: 
The user runs the program three times, once with short-term dependencies, once with 
middle-term dependencies, and once with long-term dependencies. That way it is 
possible to visualize the qualitative impact of innovation with respect to short-term, 
middle-term, and long-term. 
 
Until this existing mathematical model has been tested in real life and improved with 
the data from real life studies, there are too many uncertainties that prevent the im-
provement of the model and adding special features like the time aspect. First of all, 
this mathematical model has to be approved by companies. Only then can research 
include other features and the time lag (see chapter 9). 
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5.6. Including the Assessment into the Mathematical Model 
Developing the mathematical model, the research group also took into account the 
linkage of the mathematical model with the Assessment (see section 11.6). This sec-
tion discusses the integration of the Assessment not only into the input of the mathe-
matical model but also into the output. 
 
Section 11.5 includes the Assessment into the MATLAB code of the mathematical 
model as follows: 
(1) Improved Assessment: 

The user chooses the improvement of the Innovation Enablers which is equal 
to the input into the mathematical model. Because of the intra-level influ-
ences, the Assessment grade increases in every element of the Innovation 
Enablers. Unfortunately, the new grades increase above the maximum grade 
of the Assessment. This is unrealistic and leads again to the conclusion, that 
the output of the mathematical model is qualitative, not quantitative! 

(2) in_max_as = input for the maximum grade in the Assessment: 
Where and how much should a company invest (after the calculation of the in-
tra-level influences of the Innovation Enablers) to reach the maximum grade 
in the Assessment? Calculating in_max_as results in negative values and this 
does not make any economical sense. The negative values are again caused 
by the qualitative calculation of the mathematical model. 

(3) out_max = maximal possible output in Company Goals, if a company reaches 
the maximum grade in the Assessment: 

 To get the maximum grade, the company has to improve its Innovation En-
ablers with in_max_as (2). This means out_max = A * in_max_as with 

 ∑∑∑
===

+++=
endN

i

iTT
endN

i

iTT
endN

i

iT LCLCLA
_

1

_

1

_

1
))1(1(*)1(*))2(1(*)2(*))3(1(  

 (section 5.4) 
If all the parameters in the mathematical model were quantitative, the in_max_as 
would have positive values and therefore the out_max would be realistic. Out_max 
shows (only with quantitative parameters), how close a company would reach the 
maximum possible improvement of its Company Goals (with respect to product inno-
vation!) with the planned improvement of its Innovation Enablers. 



     

Diploma Thesis Nadja Wälchli page 46 of 180 

5.7. Qualitative Values of the Dependencies 
A qualitative number gives the output, dependent upon the numbers the user chooses 
for the dependencies. What numbers make sense to model the qualitative dependen-
cies? 
 
To describe the qualitative dependencies between different elements, the research-
team suggests using a well known and highly established scale in the innovation 
business. The scale used in Quality Function Deployment [36] is used to describe a 
qualitative correlation between different attributes. Quality Function Deployment uses 
the following scale: 

9 = strong correlation 
3 = moderate correlation 
1 = slight correlation 
 

This scale is well established within the innovation field and therefore the research-
team suggests to implement the same qualitative scale for the “Impact of Innovation” 
model. Since the values of the dependencies in the mathematical model have to be 

0≥ and 1<  (see section 5.3.1), the scale of the Quality Function Deployment has to 
be modified to: 

0.9 = strong impact 
0.3 = moderate impact 
0.1 = slight impact 
 

From now on, this suggested scale is used to model the qualitative influences be-
tween the different elements in the “Impact of Innovation” model. 

5.8. Conclusion of the Mathematical Model 
The input into the mathematical model is the qualitative planned improvement of the 
Innovation Enablers. The user wants to know, how this planned improvement influ-
ences Company Goals. 
 
Example: 
A company does the Assessment of Innovation Capability (see section 11.6) and finds 
out it has weaknesses in Methods and Organization. So the company is interested in 
knowing whether it can achieve more impact on its Company Goals by investing 
money in Methods or Organization. The company plans an improvement of either 
Methods or Organization with the same amount of effort (for example an improvement 
of “1”). Now the company can run the program, once with an improvement of “1” in 
Methods, once with an improvement of “1” in Organization. The output shows, qualita-
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tively, how strong the impact of the planned improvement in the Innovation Enablers 
on Company Goals is and which element of Company Goals would strongly be influ-
enced by the planned improvement. Therefore, the company is able to optimize its 
impact on Company Goals with a planned amount of effort. 
 
The output of the mathematical model shows the qualitative impact of the planned im-
provement in the Innovation Enablers on Company Goals. Comparing different input / 
output scenarios enables a company to optimize its investment of effort into product 
innovation. 
 
The mathematical model presented in this chapter offers a lot of different possibilities 
for an adjustment to reality. However, it must be kept in mind that this mathematical 
model is based on a linear approach and its parameters have not been researched 
enough yet. Therefore the model may not represent the exact, but certainly approxi-
mate impact of innovation on sustainable business success. 

5.9. Summary 
The mathematical model, its conceptualization and its calculation, have been de-
scribed in detail and all its objectives (see section 5.2) have been achieved. It shows 
the relative impact an improvement of an Innovation Enablers-element has on Com-
pany Goals. There are a lot of possibilities to improve the model and to add other fea-
tures. For example, a suggestion on how to include the Assessment of Innovation 
Capability in the mathematical model is already introduced. For now, no real life data 
is available for this specific model and therefore it is not logical at the current state of 
the research to develop other features such as including time lag, before real life data 
is available. The parameters in this mathematical model first have to be adapted to 
reality. The number of loops, the ratio between inter-level and intra-level influences, 
and the weights of the elements cannot be exactly defined at the current state of the 
research. After all the parameters and exact influences in this model are known 
(through extensive real life-studies), it will be possible to receive a quantitative output 
and to link the Assessment of Innovation Capability to the mathematical model “Im-
pact of Innovation”. 
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6. The Program 

6.1. Introduction 
This chapter describes the program related to the mathematical model (see chapter 
5). First of all, the selection of the software is explained: “How has the choice of the 
program been made?”. Afterwards, the running of the program and its handling is il-
lustrated. 

6.2. Selection of Software 
While selecting the software, different aspects were taken into account. The desired 
program characteristics are the following: 
- Easy tool for doing numerical computations with matrices and vectors (the 

mathematical model shows, that a calculation with matrices and vectors has to be 
possible) 

- Easy to develop and improve the program (for future improvement) 
- Well known software at universities (and future users) 
- Friendly user-interface 
 
For the numerical computations with matrices and vectors, MATLAB has been se-
lected. MATLAB is well known at Clemson University and ETH Zurich and is easy to 
handle. MATLAB is a commercial “Matrix Laboratory” package, which operates as an 
interactive programming environment. Its program and script files always have file-
names ending with “.m” and the programming language is quite straightforward since 
almost every data object is assumed to be an array [33]. 
 
Simulink is an interactive tool for modeling, simulating, and analyzing dynamic, multi-
domain systems. Simulink integrates seamlessly with MATLAB [50]. Therefore it is 
likely that Simulink could build the software for further researches and developments, 
such as the inclusion of time lag, in expansions of this study. Both MATLAB and 
Simulink are programs of MathWorks (www.MathWorks.com). 
 
MATLAB is not very well known among managers without engineering backgrounds. It 
also does not provide a well-structured and friendly user-interface. Therefore, another 
software for the user-interface is selected. MATLAB is linked to a more user-interface-
friendly software which in this study is Microsoft Excel. Excel is well known within both 
academia and industry and offers linkage possibilities to MATLAB. Thus, Excel has 
been chosen to build the user-interface for the mathematical model. 
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6.3. Running the Program 

6.3.1. Getting Started 

The user does not have to worry about the details of MATLAB, but she needs a run-
ning MATLAB version on the computer to run the program. 

Instructions: 

Open the Excel-file “Mathematical Model” and activate the macros. It will open a simi-
lar window like in Figure 6-1. Once the user opens the Excel-file, MATLAB automati-
cally starts running in the background. 
 

 

Figure 6-1: Getting Started 

 
On the bottom of the spreadsheet are a lot of different tables. In Figure 6-1 the table 
Matrix L1 is activated. If you want to activate another table, clicking on the desired ta-
ble is sufficient. 
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6.3.2. Different Tables 

Matrix L1, Marix L2, and Matrix L3: 

In Matrix L1, Matrix L2, and Matrix L3 the user can plug in all the interdependencies 
within Innovation Enablers, Innovation Outcomes, and Company Goals (Figure 6-2). 
 

 

Figure 6-2: Fill in the Matrix L1 

 
The column represents “From” and the row represents “To” (see also Table 6-1) in the 
influence relationship. 
The user has to fill in the interdependencies as follows (Table 6-1): 

“To”  
Strategy Resources Processes 

Strategy 0 
Influence of Strategy 
on Resources 

Influence of Strategy on 
Processes 

Resources 
Influence of Resources 
on Strategy 

0 
Influence of Resources 
on Processes 

Processes 
Influence of Processes 
on Strategy 

Influence of Processes 
on Resources 

0 

“F
ro

m
” 

… … … … 

Table 6-1: Matrix L1 

Please note that on the diagonal from top left to the bottom right, the values have to 
be zero, because the elements cannot influence themselves. 
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Matrix C1 and Matrix C2: 

The tables Matrix C1 and Matrix C2 (Figure 6-3) are to fill with the dependencies be-
tween Innovation Enablers and Innovation Outcomes (Matrix C1) and between Inno-
vation Outcomes and Company Goals (Matrix C2). The column represents “From” and 
the row represents “To” (see also Table 6-1) regarding the influence relationship. 
 

 

Figure 6-3: Fill in the Matrix C1 
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Weight_W: 

In table Weight_W (Figure 6-4) the user can define the weight of the different ele-
ments. Using weights enable the elements to possess more or less importance for a 
company (see section 5.4.4). 
For example: Each company may weight its company goals differently. Therefore, it is 
necessary to adjust the weights to the company’s specific Company Goals. 
 

 

Figure 6-4: Fill in the Weight_W 
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Influence Ratio: 

Table Influence Ratio gives the possibility to select the influence ratio between the 
importance of inter-level and intra-level influence (see section 5.4). Selecting “1” 
means that the inter-level and the intra-level influence have the same weight. Choos-
ing a ratio of “2”, for example, weights the inter-level influence twice as strong as the 
intra-level influence. With this feature the user can adjust the ratio to the real life be-
havior of the company in question. 
 

 

Figure 6-5: Fill in the Influence Ratio 

 

Input / Output: 

In column B of the table Input (Figure 6-6) the user enters in the planned improvement 
of Innovation Enablers. 
 
Afterwards, the user chooses whether she wants to normalize the intra-level influ-
ences or not (see section 5.4). Normalization (field D2 in table Input = YES) enables 
the user to choose the ratio between the inter-level influences and the intra-level in-
fluences and to weight the different elements. If “normalize” = “NO” (field D2 in table 
Input), the program runs without any weighting of the elements and without taking the 
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influence ratio into account. Therefore it is possible to run the program without any 
special parameters, just calculating the intra- and inter-level dependencies8. 
 
The number of loops has to be set by the user (table Input field E2). Zero loops 
means that the intra-level influences will not be taken into account of this calculation. 
 
After choosing all parameters, the user has to press the button “MATLAB Calculation” 
(table Input, fields H1-J1). Pressing this button starts the calculation process of the 
impact of the planned improvement in the Innovation Enablers on Company Goals in 
MATLAB. The result of this calculation is then displayed in column H of the table In-
put. Column I shows the relative output of the impact. This relative impact expresses 
the amount of impact each company goal absorbs from the planned improvement: 
( %100____ =+++ reputationoutputworthoutputprofitoutputsalesoutput ). 

 

 

Figure 6-6: Fill in the Input and Calculate the Output 

 

                                                 
8 This normalization feature has been used for developing the mathematical model and its program. It 
might not be a need for further applications, but in case this feature can be used for the next step of im-
proving the mathematical model, it has been left in the program until now. 
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Sum: 

The table Sum is related to all the matrix-tables (Figure 6-7). In each matrix-table, 
there is a row for the Passive-Sum and a column for the Active-Sum. These Active- 
and Passive-Sums are related to the definition of the Center for Product Development, 
ETH Zurich [8]. The sums express the entire impact of an element on all other ele-
ments. The Active-Sum shows, how strong the element influences all other elements 
and the Passive-Sum describes, how strong the element is influenced by all other ele-
ments. 
 
Results of the Active- and Passive-Sum evaluation are displayed in diagrams (Figure 
6-7). 

 

Figure 6-7: Sum 

6.4. Summary 
The user is now able to run the program itself, without any knowledge in MATLAB and 
with just some knowledge in Excel. The handling of the program is very easy and 
clear. To get an idea, what elements are strong influencer or get influenced very 
strong, the last table Sum shows diagrams related to the Active- and Passive-Sum [8]. 
The easy handling of the program enables the user to compare different parameter 
situations and to receive information for a discussion concerning the qualitative impact 
of innovation on sustainable business success. 
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7. The Dependencies 

7.1. Introduction 
To describe the impact of innovation on sustainable business success not only the 
definition of the elements (chapter 4) and a mathematical model (chapter 5) but also 
an idea about the values of intra- and inter-level dependencies is required. Two differ-
ent approaches are possible to gather information about these dependencies: Collect 
real life data, for example by a survey or gather data out of already existing studies 
and literature. 
 
This thesis does both, gathering data by a survey and out of the literature. Since the 
survey used in this thesis is exactly adjusted to the actual problem, the output might 
be more significant than the data out of already existing studies. 

7.2. Literature Results 
Unfortunately there is not much literature describing the detailed impact of some In-
novation Enablers-elements on parts of Company Goals-elements. This section de-
scribes the results of the extensive literature study. The authors of these studies do 
not use the same model as the “Impact of Innovation” model. Therefore, the results of 
these studies had to be translated into the new invented “Impact of Innovation” model. 
Actually, this translation is not very difficult, because all the elements the authors use 
in their studies are also used in the “Impact of Innovation” model. On the other hand, 
all authors used different point of views as base for their studies, therefore the results 
of the translation have to be considered very, very carefully. 
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7.2.1. Impact of Innovation Enablers on Innovation Outcomes 

Stars of Innovation [2]: 

The data of the Agamus Consult Study “Stars der Innovation” [2] has been put into the 
“Impact of Innovation” model (see section 11.3). Agamus Consult does not exactly 
deal with the same elements and sub-elements. Therefore, the Agamus Consult ele-
ments had to be translated into the elements of the “Impact of Innovation” model. 
 
Some examples of this translation: 
Agamus Consult Study Model “Impact of Innovation” 
Low development costs Cost Reduction 
Internal sales inquiry Processes 
High customer value Product Innovation 
Ideal price/performance ratio Product Innovation 
Low modification rates Quality Improvement 
Short design and development time Speed Improvement 
… … 

Table 7-1: Translation of the Agamus Consult Elements 

The evaluation of the Agamus Consult Study results are illustrated in Table 7-2. 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Strategy 0.9 0.0 0.9 0.1 
Processes 0.3 0.1 0.3 0.3 
Methods 0.1 0.3 0.1 0.3 
Organization 0.3 0.3 0.1 0.1 
Corp. Culture 0.1 0.1 0.3 0.1 

Table 7-2: Impact of Innovation Enablers on Innovation Outcomes [2] 

The impact of Strategy on Product Innovation and Cost Reduction seems to be very 
strong. However, the reader has to be careful considering these results, since only 
one data point was collected about a Strategy’s impact on Innovation Outcomes in the 
Agamus Consult Study. Thus, the impact of Strategy on Innovation Outcomes has not 
been researched broadly enough in this study. 
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The Impact of a Company’s Business Strategy [61]: 

Of particular relevance to a company’s innovation success is its ability to develop and 
use technology-oriented inter-organizational relationships to link the company’s (tech-
nological) competencies with those of its partners in the innovation network. The arti-
cle shows that both Network Competence and Technological Competence have a 
significant positive impact on Innovation Success. The impacts of both types of com-
petencies are about equal. The article also proves that Strategy has a strong impact 
on Network Competence and Technological Competence, but there is no direct rela-
tion to Innovation Success. 
 
Technological Competencies is related to Technological Resources in the “Impact of 
Innovation” model, a sub-element of Resources. Network Competencies is a sub-
element of Organization. The Business Strategy is related to Strategy in the “Impact 
of Innovation” model (see Figure 7-1). 

Business 
Strategy

Innovation 
Success

Network 
Competence

Technological 
Competence

0.3

0.30.9

0.9

Resources

Organization

Cost Reduction

Speed Improvement

Product InnovationStrategy

 

Figure 7-1: Results of the Structural Model [61] 

The results of this article, integrated into the “Impact of Innovation” model are pre-
sented in Table 7-3. 
 Product Innovation Cost Reduction Speed Improvement
Strategy 0.0 0.0 0.0 
Resources 0.3 0.3 0.3 
Organization 0.3 0.3 0.3 

Table 7-3: Impact of Innovation Enablers on Innovation Outcomes [61] 
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Discussion 

The literature studied above is all the literature found with information about the de-
tailed influence of Innovation Enablers on Innovation Outcomes. Comparing the re-
sults, no correlation between the two studies is visible, except the influence of Organi-
zation on Product Innovation where the two studies show the same results (Table 
7-4). The main reason for these deviations might be that they used different models. 
Using different approaches leads to a different point of view on the impact-problem 
and therefore the results differ. An other reason for these deviations might be that 
they do not have the same element-definition. Unfortunately, there is no information in 
these studies about their definition of the elements. These definitions are also part of 
the point of view on the impact-problem. 
 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
 [2] [61] [2] [61] [2] [61] [2] [61] 

Strategy 0.9 0 0  0.9 0 0.1 0 
Resources  0.3    0.3  0.3 
Processes 0.3  0.1  0.3  0.3  
Methods 0.1  0.3  0.1  0.3  
Organization 0.3 0.3 0.3  0.1 0.3 0.1 0.3 
Corp. Culture 0.1  0.1  0.3  0.1  

Table 7-4: Comparison of the Results in [2] and [61] 
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7.2.2. Impact of Innovation Outcomes on Company Goals 

The Influence of Organizational Process Factors and Capabilities on Develop-
ment Performance [34]: 

For Sales, they found that Product Quality and Unit Costs are significant positive pre-
dictors, while Time-to-Market has no significant effect. They also found that Product 
Quality has not just a significant, but a strong positive effect on Sales. Thus, Time-to 
Market may help ensure at least some realization of Profit. Being early or first to mar-
ket may please the customer, but does not determine purchase behavior because 
quality and cost are the dominant purchase decision criteria. One possible explana-
tion for this result may be that Sales is largely determined by Product Quality and 
Cost. This is an interesting counterintuitive relationship that merits further research at-
tention. 
 Sales Profit 
Quality Improvement 
(Product Quality) 

0.9  

Cost Reduction 
(Unit Costs) 

0.3  

Speed Improvement 
(Time-to-Market) 

0.0 0.1 

Table 7-5: Impact of Innovation Outcomes on Company Goals [34] 
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7.2.3. Impact of Innovation Enablers on Company Goals 

Benchmarking New Product Performance: Results of the Best Practice Study 
[40]: 

This study is about benchmarking new product performance. It is investigating the im-
pact and ratings of major success factors. The paper distinguishes between three 
cornerstones of performance: high quality new product process, clear and well-
communicated new product strategy for the business, and resource commitment. 

High Quality New Product Process: 

This process includes the steps and activities in a new product project from idea to 
launch. In this study, a quality process is by far the number one driver of performance. 
The high quality new product process: 
- increases success rates by 37.5%; 
- improves the business’s ability to meet its sales objectives from new products by 

88%; and 
- improves the meeting of profit objectives by 72%; 
versus businesses with a weak or poor quality new product process. Additionally, a 
high quality new product process is strongly linked to the business’s new product prof-
itability. 
The ingredients of a high quality new product process are: 
- up-front homework – both market and technical assessment – before projects 

move into the development phase 
- sharp, early product definition, before development work begins 
- strong market orientation, and representing the voice of the customer throughout 
- well defined go/kill decision points in the process, where projects really do get 

killed 
- focus on quality of execution, where activities in new product projects are carried 

out in a quality fashion 
- complete or thorough process, where every needed activity is carried out – no 

hasty corner-cutting 
- flexible process – where stages and decision points can be skipped or combined, 

as dictated by the nature and associated with the risk of the project 
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Clear and Well-Communicated New Product Strategy for the Business: 

Having a new product strategy – a clear and visible one – is the number two driver of 
a business’s new product performance in this study. Businesses that have clear and 
visible new product strategies fare much better than those found lacking here: 
- 32% higher new product success rates; 
- meet sales objectives (42% better); and 
- meet profit objectives (39% better) 
The four main ingredients of a positive new product strategy are: 
- existing goals or objectives for the business’s total new product efforts; e.g. what 

sales, profits, etc. new products will contribute to the business goal 
- the role of new products in achieving the business’s goals is clearly communi-

cated to all 
- clearly defined arenas – specified areas of strategic focus or strategic thrust, such 

as specific products, markets or technologies – to give direction to the business’ 
total new product effort 

- the new product effort has a long term thrust and focus, including some longer 
term projects 

Resource Commitment: 

Some companies in this study had drastically cut product development efforts – R&D 
and marketing money and staff – in an attempt to produce short term profits. The 
longer term effects are very negative, however. Resource commitment is virtually tied 
for second place as a driver of superior performance. Business with strong resources 
commitment: 
- have a 40% higher new product success rate; and 
- meeting sales and profit objectives is 46% better 
than those with weak resource commitment. 
There are three main ingredients in strong resource commitment as follows: 
- senior management has devoted the necessary resources to achieve the busi-

ness unit’s new product objectives 
- R&D budgets are adequate to achieve the stated objectives 
- The necessary people are in place, and their time is freed up for new products 
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Figure 7-2 shows the impact of the Innovation Enablers on the Company Goals. This 
study is certainly the best literature study found, describing the impact of innovation 
on sustainable business success. It includes three of the seven Innovation Enablers 
and shows the qualitative impact these three Innovation Enablers have on the com-
pany goal Strategy. 
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Figure 7-2: New Product Performance 

The results of this study presented in Figure 7-2 are translated into the “Impact of In-
novation” model (see Table 7-6). The qualitative impact is shown in Figure 7-2 
whereas 
<0 slight impact %20≤  (equal to 0.19) 

<%20 moderate impact %60≤  (equal to 0.3) 
<%60 strong impact (equal to 0.9). 

 Sales Profit 
Strategy 0.3 0.3 
Resources 0.3 0.3 
Processes 0.9 0.9 

Table 7-6: Impact of Innovation Enablers on Company Goals 

                                                 
9 See section 5.7 
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7.2.4. Impact within the Innovation Outcomes 

The Influence of Organizational Process Factors and Capabilities on Develop-
ment Performance [34]: 

They found that Product Quality and Time-to-Market are significantly positively asso-
ciated with Customer Satisfaction, while Unit Cost has no significant effect. Overall, 
they found that Product Quality has a strong positive effect on Customer Satisfaction. 
Unit Costs does not have a significant effect and Time-to-Market has a significant 
positive effect on Customer Satisfaction (see Table 7-7). 

 Product Innovation (Customer Satisfaction) 
Quality Improvement (Product Quality) 0.9 
Cost Reduction (Unit Costs) 0.0 
Speed Improvement (Time-to-Market) 0.3 

Table 7-7: Impact within the Innovation Outcomes [34] 
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7.3. Survey Results 
This section illustrates the results of a survey launched to evaluate the qualitative in-
fluences between the different elements in the “Impact of Innovation” model. The ac-
tual survey is shown in section 11.1 and detailed survey results can be found in sec-
tion 11.2. 
 
Eleven interviews regarding the survey have been conducted with highly representa-
tive participants. The requested characteristics of the participants were the following: 
- experienced and successful people in product innovation 
- current or former, experienced representatives of highly innovative organizations 
such as presidents, product managers, head of technology development, chief of IT 
etc.. No constraints concerning the industry field and country have been made, with 
the objective of receiving a broad overview of the desired dependencies10. 

7.3.1. Statistics 

To evaluate the survey results, the mean and standard deviation have been calcu-
lated and illustrated in diagrams. An important attribute of the standard deviation as a 
measure of spread is that if mean and standard deviation of a normal distribution are 
known, it is possible to compute the percentile rank associated with any given score. 
In a normal distribution, 68.27% of the scores are within one standard deviation of the 
mean. The most common formula for computing standard deviation in a sample is 
[54]: 

1
)Ø( 2

−

−
= ∑

N
X

σ  

=Ø Mean of the sample 
=X Score 
=N Number of scores 

The range between Ø +σ  and Ø -σ  and the mean are visualized in diagrams of the 
survey results. Ø -σ  is shown by the bottom level of the bar, Ø +σ  by the upper level 
of the bar, and the mean by the middle of the bar (fully blue). The probability that the 
score is in the range between Ø +σ  and Ø -σ  is 68.27% [53]. As the reader may 
recognize while studying the survey results, in many cases the standard deviation is 
high compared to the possible range between 0 and 1. Aside from reasons concern-
ing different industries, countries and companies, it might have a statistical reason as 
well. The scale used for survey evaluation leads inevitably to a higher standard devia-
tion than a scale from 0 to 0.3, with steps of 0.1 for example. 

                                                 
10 Due to confidential constraints, no names of companies and people participating in the survey can be 
mentioned. 



     

Diploma Thesis Nadja Wälchli page 66 of 180 

 
In the evaluation of the survey, the scale introduced in section 5.7 is used. The range 
of this scale is illustrated as follows: 
0.9 = strong impact ( <6.0 Ø ) 

0.3 = moderate impact ( <2.0 Ø 6.0≤ ) 

0.1 = slight impact ( <0 Ø 2.0≤ ) 
This scale is well established for visualizing qualitative dependencies [22]. 
 
No negative impact is assumed, since the entire model is designed and defined as an 
“innovation enabling” model and exclusively positive values have been found in the 
literature research (see section 7.2). 
 
Assumption 2: 
No negative influence between two elements exists. 
 
Participants, however, had the possibility to choose between different positive and 
negative values in the survey, just in case someone assumes negative influences. As 
results show, few participants rated some influences as being negative. These cases 
are commented upon in footnotes and these values have not been taken into account 
for evaluation (Assumption 2). 
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7.3.2. Importance of Company Goals 

In order to get an idea about a company’s goals and their relative importance, the 
survey asks participants to list their goals and provide a score between 1 (unimpor-
tant) and 5 (very important). The resulting evaluation proves that the participants are 
highly pleased with the suggested company goals and nobody came up with different 
or additional goals which are not already included in the “Impact of Innovation” model. 
Figure 7-3 illustrates the survey result. 
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Figure 7-3: Importance of Company Goals-Elements 

 
 Sales Profit Worth Reputation 
 Increase 

Sales 

Increase 
Market 
Share 

Increase 
Price 

Increase 
Volume 

Sold 

Reduce 
Unit 

Costs 

Share-
holder 
Value 

Value to 
Society, 

Employees, 
Communities 

Reputa-
tion among 

Investors and 
Customers 

Reputa-
tion among 

Employees 

Ø 3.9 3.6 2.4 3.6 3.2 3.8 2.4 3.9 2.6
σ 0.8 0.7 0.7 0.8 0.9 0.6 0.5 0.5 0.7

Total Ø 3.8 3.1 3.1 3.3

Table 7-8: Importance of Company Goals-Elements 

As the results in Figure 7-3 and Table 7-8 show, the company goals Increase Sales, 
Reputation among Investors and Customers, and Shareholder Value are very impor-
tant for companies. Also important are Increase Market Share, Increase Volume Sold, 
and Reduce Unit Costs. Increase Price, Value to Society, Employees, Communities, 
and Reputation among Employees are still important, but less than the others. Using 
the “Impact of Innovation” model, this evaluation of the importance of different com-
pany goals supports the investment decisions of companies. 
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7.3.3. Impact of Innovation Enablers on Innovation Outcomes 

Inter-Level Influence of Strategy: 

Figure 7-4, Table 7-9: Based upon the survey results, Strategy has a strong impact on 
Product Innovation and Improved Innovative Capability. Strategy also significantly af-
fects Quality Improvement, Cost Reduction, and Speed Improvement but in a more 
moderate manner. The overall high deviation might be the result of the different com-
pany characteristics. 
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Figure 7-4: Inter-Level Influence of Strategy 

 
 Impact of Strategy on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

Ø 0.70 0.55 0.54 0.49 0.66 
Scale11 0.90 0.30 0.30 0.30 0.90 

σ 0.35 0.41 0.36 0.40 0.33 

Table 7-9: Inter-Level Influence of Strategy 

 
The effect of Strategy on Product Innovation determined by the survey results is sup-
ported by the Agamus Consult Study [2]. There appears to be little correlation be-
tween the rest of the survey findings and the existing literature (see section 7.2.1). 
The main reason for these deviations might be that the literature studies used differ-
ent models with different approaches. Also the definition of the element Strategy 
might not be the same as used in the “Impact of Innovation” model. 

                                                 
11 Qualitative scale, introduced in 5.7 
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Inter-Level Influence of Resources: 

Figure 7-5, Table 7-10: The overall impact of Resources on Innovation Outcomes ap-
pears to be moderate. Product Innovation was found to be most affected by Re-
sources. Cost Reduction and Improved Innovative Capability are more independent of 
Resources. 
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Figure 7-5: Inter-Level Influence of Resources 

 
 Impact of Resources on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

Ø 0.50 0.35 0.22 0.39 0.22 
Scale 0.30 0.30 0.30 0.30 0.30 

σ 0.32 0.29 0.25 0.35 0.12 

Table 7-10: Inter-Level Influence of Resources 

 
The Impact of a Company’s Business Strategy [61] study supports the outcomes of 
the survey. Both indicate that Product Innovation, Cost Reduction, and Speed Im-
provement are moderately affected by Resources (see section 7.2.1). 
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Inter-Level Influence of Processes: 

Figure 7-6, Table 7-11: Speed Improvement is strongly linked to Processes. The other 
elements are moderately affected by Processes, with Cost Reduction showing the 
least correlation. 
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Figure 7-6: Inter-Level Influence of Processes 

 
 Impact of Processes on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

Ø 0.57 0.50 0.43 0.61 0.55 
Scale 0.30 0.30 0.30 0.90 0.30 

σ 0.31 0.32 0.31 0.34 0.34 

Table 7-11: Inter-Level Influence of Processes 

 
The Agamus Consult Study [2] supports the survey findings that the element Proc-
esses moderately affects Product Innovation and Speed Improvement. The study 
suggests that the element Processes has less impact on Quality Improvement and 
Cost Reduction than the survey indicated (see section 7.2.1). Deviations of these two 
elements in the survey results show that a less impact is possible. 



     

Diploma Thesis Nadja Wälchli page 71 of 180 

Inter-Level Influence of Methods: 

Figure 7-7, Table 7-12: The element Methods appears to have a moderate impact on 
all of the elements in Innovation Outcomes. Product Innovation displays a slightly 
higher average and deviation than the other elements. 
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Figure 7-7: Inter-Level Influence of Methods 

 
 Impact of Methods on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

Ø 0.39 0.27 0.32 0.27 0.32 
Scale 0.30 0.30 0.30 0.30 0.30 

σ 0.34 0.24 0.21 0.24 0.21 

Table 7-12: Inter-Level Influence of Methods 

 
The Agamus Consult Study [2] supports the survey findings that the element Methods 
moderately affects Quality Improvement and Speed Improvement. The study suggests 
that the element Methods has a weaker impact on Product Innovation and Cost Re-
duction than the survey indicated (see section 7.2.1). These deviations might derive 
from different definitions of the elements. 
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Inter-Level Influence of Tools: 

Figure 7-8, Table 7-13: The element Tools moderately affects all of the Innovation 
Outcomes-elements. The survey shows that Cost Reduction was the most influenced 
by Tools and Product Innovation the least influenced. 
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Figure 7-8: Inter-Level Influence of Tools 

 
 Impact of Tools on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

Ø 0.25 0.32 0.39 0.32 0.30 
Scale 0.30 0.30 0.30 0.30 0.30 

σ 0.24 0.21 0.26 0.21 0.22 

Table 7-13: Inter-Level Influence of Tools 

 
No literature has been found concerning the impact of Tools on Innovation Outcomes. 
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Inter-Level Influence of Organization: 

Figure 7-9, Table 7-14: Organization appears to have a moderate impact on all of the 
elements in Innovation Outcomes. Product Innovation displays a slightly higher aver-
age and deviation than the other elements. 
 

Inter-Level Influence of Organization

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

Product
Innovation

Quality
Improvement

Cost Reduction Speed
Improvement

Improved
Innovative
Capability

Innovation Outcomes

Q
ua

lit
at

iv
e 

Im
pa

ct

 

Figure 7-9: Inter-Level Influence of Organization 

 
 Impact of Organization on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

Ø 0.35 0.21 0.24 0.26 0.22 
Scale 0.30 0.30 0.30 0.30 0.30 

σ 0.37 0.25 0.25 0.23 0.26 

Table 7-14: Inter-Level Influence of Organization 

 
The Agamus Consult Study [2] supports the survey findings that Organization moder-
ately affects Product Innovation and Quality Improvement. The study suggests that 
Organization has a weaker impact on Cost Reduction and Speed Improvement than 
the survey indicated. The Impact of a Company’s Business Success [61] study com-
pletely supports the survey findings (see section 7.2.1). 
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Inter-Level Influence of Corporate Culture: 

Figure 7-10, Table 7-15: Corporate Culture appears to have a moderate impact on all 
of the elements in Innovation Outcomes. The impact of Corporate Culture on Quality 
Improvement is the strongest. 
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Figure 7-10: Inter-Level Influence of Corporate Culture 

 
 Impact of Corporate Culture on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

Ø 0.39 0.46 0.25 0.35 0.28 
Scale 0.30 0.30 0.30 0.30 0.30 

σ 0.34 0.36 0.24 0.36 0.32 

Table 7-15: Inter-Level Influence of Corporate Culture 

 
The Agamus Consult Study [2] suggests an overall weaker correlation between Cor-
porate Culture and the Innovation Outcomes-elements. The standard deviations of 
these elements indicate that a weaker impact of Corporate Culture on Innovation Out-
comes has to be taken into account. The study and the survey agree that Corporate 
Culture has a moderate impact on Cost Reduction (see section 7.2.1). 
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7.3.4. Impact of Innovation Outcomes on Company Goals 

Inter-Level Influence of Product Innovation: 

Figure 7-11, Table 7-16: The element Sales is strongly linked to Product Innovation. 
The other elements are moderately affected by Product Innovation, with Worth show-
ing the least correlation. 
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Figure 7-11: Inter-Level Influence of Product Innovation 

 
 Impact of Product Innovation on: 
 Sales Profit Worth Reputation 

Ø 0.68 0.48 0.41 0.48 
Scale 0.90 0.30 0.30 0.30 

σ 0.30 0.34 0.33 0.34 

Table 7-16: Intra-Level Influence of Product Innovation 

 
No literature has been found concerning the impact of Product Innovation on Com-
pany Goals. 
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Inter-Level Influence of Quality Improvement: 

Figure 7-12, Table 7-17: Quality Improvement appears to have a moderate impact on 
Sales, Profit, and Reputation. On Worth it displays a slight impact with a very low 
deviation. 
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Figure 7-12: Inter-Level Influence of Quality Improvement 

 
 Impact of Quality Improvement on: 
 Sales Profit Worth Reputation 

Ø 0.37 0.28 0.19 0.52 
Scale 0.30 0.30 0.10 0.30 

σ 0.27 0.23 0.10 0.30 

Table 7-17: Inter-Level Influence of Quality Improvement 

 
The Influence of Organizational Process Factors and Capabilities on Development 
Performance [34] study suggests a higher impact of Quality Improvement on Sales 
than the survey indicated (see section 7.2.2). These deviations might derive from a 
different interpretation and from different definitions of the elements. 
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Inter-Level Influence of Cost Reduction: 

Figure 7-13, Table 7-18: Reputation is only slightly linked to Cost Reduction. The 
other elements are moderately affected by Cost Reduction, with Profit showing the 
highest correlation. 
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Figure 7-13: Inter-Level Influence of Cost Reduction 

 
 Impact of Cost Reduction on: 
 Sales Profit Worth Reputation 

Ø 0.29 0.39 0.25 0.15 
Scale 0.30 0.30 0.30 0.10 

σ 0.39 0.26 0.24 0.25 

Table 7-18: Inter-Level Influence of Cost Reduction 

 
The Influence of Organizational Process Factors and Capabilities on Development 
Performance [34] study and the survey agree that Cost Reduction has a moderate 
impact on Sales (see section 7.2.2). 
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Inter-Level Influence of Speed Improvement: 

Figure 7-14, Table 7-19: Speed Improvement appears to have a moderate impact on 
Sales and Reputation. Profit and Worth are only slightly linked to Speed Improvement 
and display a very low deviation. 
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Figure 7-14: Inter-Level Influence of Speed Improvement 

 
 Impact of Speed Improvement on: 
 Sales Profit Worth Reputation 

Ø 0.32 0.14 0.13 0.37 
Scale 0.30 0.10 0.10 0.30 

σ 0.30 0.11 0.09 0.27 

Table 7-19: Inter-Level Influence of Speed Improvement 

 
The Influence of Organizational Process Factors and Capabilities on Development 
Performance [34] study suggests no correlation between Speed Improvement and 
Sales. The study and the survey agree that Speed Improvement has a slight impact 
on Profit (see section 7.2.2). 
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Inter-Level Influence of Improved Innovative Capability: 

Figure 7-15, Table 7-20: Improved Innovative Capability moderately affects all of the 
Company Goals-elements. The survey shows that Reputation is most influenced by 
Improved Innovative Capability and Worth the least influenced. 
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Figure 7-15: Inter-Level Influence of Improved Innovative Capability 

 
 Impact of Improved Innovative Capability on: 
 Sales Profit Worth Reputation 

Ø 0.45 0.45 0.43 0.50 
Scale 0.30 0.30 0.30 0.30 

σ 0.30 0.30 0.31 0.32 

Table 7-20: Inter-Level Influence of Improved Innovative Capability 

 
No literature has been detected concerning the impact of Improved Innovative Capa-
bility on Company Goals. 
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7.3.5. Impact within Innovation Enablers 

Intra-Level Influence of Strategy: 

Figure 7-16, Table 7-21: Strategy moderately affects all of the Innovation Enablers-
elements. The survey shows that the element Processes is the most influenced by 
Strategy and Corporate Culture the least influenced. The overall high deviations might 
derive from the different companies, because the importance and impact of a com-
pany’s Innovation Enablers are strongly related to its industry field and size [2]. 
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Figure 7-16: Intra-Level Influence of Strategy 

 
 Impact of Strategy on: 
 Resources Processes Methods Tools Organization Culture 

Ø 0.51 0.60 0.55 0.46 0.56 0.21 
Scale 0.30 0.30 0.30 0.30 0.30 0.30 

σ 0.39 0.35 0.34 0.36 0.40 0.35 

Table 7-21: Intra-Level Influence of Strategy 

 
No literature has been found concerning the impact within the Innovation Enablers. 
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Intra-Level Influence of Resources: 

Figure 7-17, Table 7-22: The element Resources moderately affects Strategy, Proc-
esses, Methods, and Tools. It has the highest influence on Methods. Organization and 
Corporate Culture are only slightly linked to Resources. The overall high deviations 
might also derive from the different companies, like discussed in the paragraph 
above. 
 

Intra-Level Influence of Resources

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

Strategy Processes Methods Tools Organization Corporate
Culture

Innovation Enablers

Q
ua

lit
at

iv
e 

Im
pa

ct

 

Figure 7-17: Intra-Level Influence of Resources 

 
 Impact of Resources on: 
 Strategy Processes Methods Tools Organization Culture 

Ø 0.26 0.40 0.46 0.43 0.18 0.12 
Scale 0.30 0.30 0.30 0.30 0.10 0.10 

σ 0.34 0.34 0.36 0.31 0.26 0.28 

Table 7-22: Intra-Level Influence of Resources 
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Intra-Level Influence of Processes: 

Figure 7-18, Table 7-23: Methods and Tools are moderately affected by Processes. 
Strategy, Resources, and Organization are only slightly influenced by Processes and 
Corporate Culture is just negligibly linked to Processes. The high standard deviations 
of Methods and Tools might be evidence that especially these two elements are 
strongly related to a company’s characteristics. 
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Figure 7-18: Intra-Level Influence of Processes 

 
 Impact of Processes on: 
 Strategy Resources Methods Tools Organization Culture 

Ø 0.05 0.05 0.55 0.39 0.15 0.05 
Scale 0.10 0.10 0.30 0.30 0.10 0.00 

σ 0.09 0.09 0.34 0.26 0.14 0.09 

Table 7-23: Intra-Level Influence of Processes 
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Intra-Level Influence of Methods: 

Figure 7-19, Table 7-24: The element Methods appears to have a strong impact on 
Tools and a moderate impact on Organization. The survey shows that Strategy is just 
slightly influenced by Methods and Resources, Processes, and Corporate Culture are 
negligibly influenced. Whereas Tools and Organization have a high standard devia-
tion, the impact of Methods on all other Innovation Enablers is very clear. Tools and 
Organization might be more related to a company’s characteristics than the other In-
novation Enablers. 
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Figure 7-19: Intra-Level Influence of Methods 

 
 Impact of Methods on: 
 Strategy Resources Processes Tools Organization Culture 

Ø 0.06 0.02 0.03 0.63 0.21 0.04 
Scale 0.10 0.00 0.00 0.90 0.30 0.00 

σ 0.09 0.04 0.05 0.31 0.27 0.09 

Table 7-24: Intra-Level Influence of Methods 
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Intra-Level Influence of Tools: 

Figure 7-20, Table 7-25: Organization, Methods, and Processes are slightly linked to 
Tools with Organization exhibiting a higher deviation (might be more related to a com-
pany’s characteristics, than the other Innovation Enablers). The other elements are 
negligibly affected by Tools. 
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Figure 7-20: Intra-Level Influence of Tools 

 
 Impact of Tools on: 
 Strategy Resources Processes Methods Organization Culture 

Ø 0.04 0.04 0.06 0.06 0.12 0.01 
Scale 0.00 0.00 0.10 0.10 0.10 0.00 

σ 0.05 0.09 0.09 0.09 0.26 0.03 

Table 7-25: Intra-Level Influence of Tools 
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Intra-Level Influence of Organization: 

Figure 7-21, Table 7-26: All elements are slightly affected by Organization, with Cor-
porate Culture showing the highest correlation and deviation and Tools showing a 
negligible correlation. A possible reason for the high standard deviation of Corporate 
Culture might be that its element definition was not specific enough. 
 

Intra-Level Influence of Organization

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

Strategy Resources Processes Methods Tools Corporate
Culture

Innovation Enablers

Q
ua

lit
at

iv
e 

Im
pa

ct

 

Figure 7-21: Intra-Level Influence of Organization 

 
 Impact of Organization on: 
 Strategy Resources Processes Methods Tools Culture 

Ø 0.11 0.10 0.11 0.09 0.05 0.18 
Scale 0.10 0.10 0.10 0.10 0.00 0.10 

σ 0.10 0.11 0.10 0.08 0.05 0.36 

Table 7-26: Intra-Level Influence of Organization 
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Intra-Level Influence of Corporate Culture: 

Figure 7-22, Table 7-27: Corporate Culture appears to have a strong impact on Strat-
egy and a moderate impact on Organization. All other elements are slightly affected 
by Corporate Culture. 
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Figure 7-22: Intra-Level Influence of Corporate Culture 

 
 Impact of Corporate Culture on: 
 Strategy Resources Processes Methods Tools Organization 

Ø 0.71 0.19 0.15 0.15 0.14 0.57 
Scale 0.90 0.10 0.10 0.10 0.10 0.30 

σ 0.34 0.27 0.27 0.27 0.27 0.39 

Table 7-27: Intra-Level Influence of Corporate Culture 
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7.3.6. Impact within Innovation Outcomes 

Intra-Level Influence of Product Innovation: 

Figure 7-23, Table 7-28: Quality Improvement and Improved Innovative Capability are 
moderately linked to Product Innovation. The survey shows that Cost Reduction and 
Speed Improvement are slightly influenced by Product Innovation. Whereas the prob-
ability that Product Innovation has a slight impact on Cost Reduction is very high, the 
impact of Product Innovation on Improved Innovative Capability could also be slight or 
moderate. One possible reason is that no constraints were made in the survey regard-
ing the time-period. Considering a long-term impact of Product Innovation on Im-
proved Innovative Capability probably leads to a stronger influence than considering a 
short-term impact. 
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Figure 7-23: Intra-Level Influence of Product Innovation 

 
 Impact of Product Innovation on: 
 Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Improved Innova-

tive Capability 
Ø 0.37 0.13 0.15 0.45 

Scale 0.30 0.10 0.10 0.30 
σ 0.27 0.14 0.27 0.37 

Table 7-28: Intra-Level Influence of Product Innovation 

 
No literature has been detected to support the survey results of the impact of Product 
Innovation within the Innovation Outcomes. 
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Intra-Level Influence of Quality Improvement: 

Figure 7-24, Table 7-29: Quality Improvement appears to have a moderate impact on 
Improved Innovative Capability. It also slightly affects all of the other Innovation Out-
comes with Speed Improvement being the least influenced. The high deviation of Im-
proved Innovative Capability might derive from the same reason as discussed in the 
paragraph above (aspect of time). 
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Figure 7-24: Intra-Level Influence of Quality Improvement 

 
 Impact of Quality Improvement on: 
 Product 

Innovation 
Cost 

Reduction 
Speed 

Improvement 
Improved Innova-

tive Capability 
Ø 0.14 0.14 0.09 0.48 

Scale 0.10 0.10 0.10 0.30 
σ 0.14 0.15 0.11 0.41 

Table 7-29: Intra-Level Influence of Quality Improvement12 

 
The Influence of Organizational Process Factors and Capabilities on Development 
Performance [34] study suggests a higher impact of Quality Improvement on Product 
Innovation than the survey results (see section 7.2.4). 

                                                 
12 Two participants assume a slight negative impact of Quality Improvement on Cost Reduction 
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Intra-Level Influence of Cost Reduction: 

Figure 7-25, Table 7-30: Cost Reduction moderately affects Improved Innovative Ca-
pability and it influences Speed Improvement slightly. Product Innovation and Quality 
Improvement are the least influenced elements, their values are negligible. The high 
deviation of Improved Innovative Capability might derive from the same reason as 
discussed in the paragraphs above (aspect of time). 
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Figure 7-25: Intra-Level Influence of Cost Reduction 

 
 Impact of Cost Reduction on: 
 Product 

Innovation 
Quality 

Improvement 
Speed 

Improvement 
Improved Innova-

tive Capability 
Ø 0.03 0.02 0.14 0.35 

Scale 0.00 0.00 0.10 0.30 
σ 0.05 0.04 0.28 0.37 

Table 7-30: Intra-Level Influence of Cost Reduction13 

 
The Influence of Organizational Process Factors and Capabilities on Development 
Performance [34] study and the survey agree that Cost Reduction has no impact on 
Product Innovation (see section 7.2.4). 

                                                 
13 One participant assumes a slight negative impact of Cost Reduction on Speed Improvement 
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Intra-Level Influence of Speed Improvement: 

Figure 7-26, Table 7-31: The survey shows that Speed Improvement influences Im-
proved Innovative Capability the most. Speed Improvement slightly affects all other 
Innovation Outcomes elements, with Quality Improvement as the least influenced. 
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Figure 7-26: Intra-Level Influence of Speed Improvement 

 
 Impact of Speed Improvement on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Improved Innova-

tive Capability 
Ø 0.15 0.10 0.17 0.33 

Scale 0.10 0.10 0.10 0.30 
σ 0.26 0.27 0.34 0.30 

Table 7-31: Intra-Level Influence of Speed Improvement14 

 
The Influence of Organizational Process Factors and Capabilities on Development 
Performance [34] study suggests a slightly higher correlation between Speed Im-
provement and Product Innovation (see section 7.2.4). 
 

                                                 
14 Three participants assume a slight negative impact of Speed Improvement on Cost Reduction, one 
participant assumes even a moderate negative impact. 
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Intra-Level Influence of Improved Innovative Capability: 

Figure 7-27, Table 7-32: Product Innovation is strongly linked to Improved Innovative 
Capability. The other elements are moderately affected by Improved Innovative Ca-
pability, with Cost Reduction showing the lowest correlation. One possible reason for 
the overall high standard deviation might be that no constraints were made in the sur-
vey regarding the time-period. Considering a long-term impact of Improved Innovative 
Capability on Innovation Outcomes probably leads to a stronger correlation than con-
sidering a short-term impact. 
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Figure 7-27: Intra-Level Influence of Improved Innovative Capability 

 
 Impact of Improved Innovative Capability on: 
 Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Ø 0.65 0.50 0.39 0.50 

Scale 0.90 0.30 0.30 0.30 
σ 0.35 0.40 0.35 0.40 

Table 7-32: Intra-Level Influence of Improved Innovative Capability 

 
No literature has been detected to support the survey results of the impact of Im-
proved Innovative Capability within the Innovation Outcomes. 
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7.3.7. Impact within Company Goals 

Intra-Level Influence of Sales: 

Figure 7-28, Table 7-33: The element Sales appears to have a strong impact on 
Profit. The other elements are moderately affected by Sales, with Reputation showing 
the lowest correlation. 
 

Intra-Level Influence of Sales

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

Profit Worth Reputation

Company Goals

Q
ua

lit
at

iv
e 

Im
pa

ct

 

Figure 7-28: Intra-Level Influence of Sales 

 
 Impact of Sales on: 
 Profit Worth Reputation 

Ø 0.66 0.52 0.30 
Scale 0.90 0.30 0.30 

σ 0.33 0.30 0.22 

Table 7-33: Intra-Level Influence of Sales 

 
No literature has been found to concerning the impact within the Company Goals. 
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Intra-Level Influence of Profit: 

Figure 7-29, Table 7-34: The element Sales is only slightly linked to Profit and exhibits 
a low deviation. The survey indicates that Worth is the most influenced by Profit and 
Reputation is moderately affected. The reason for the high standard deviation of 
Reputation might be that its definition was not specific and clear enough for the sur-
vey participants. 
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Figure 7-29: Intra-Level Influence of Profit 

 
 Impact of Profit on: 
 Sales Worth Reputation 

Ø 0.15 0.79 0.55 
Scale 0.10 0.90 0.30 

σ 0.12 0.24 0.34 

Table 7-34: Intra-Level Influence of Profit 
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Intra-Level Influence of Worth: 

Figure 7-30, Table 7-35: Sales and Profit are only slightly affected by Worth and have 
a low deviation. Worth strongly affects Reputation. The reason for the high standard 
deviation of Reputation might be the same as discussed afore (definition not specific 
enough). 
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Figure 7-30: Intra-Level Influence of Worth 

 
 Impact of Worth on: 
 Sales Profit Reputation 

Ø 0.14 0.15 0.69 
Scale 0.10 0.10 0.90 

σ 0.11 0.12 0.36 

Table 7-35: Intra-Level Influence of Worth 
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Intra-Level Influence of Reputation: 

Figure 7-31, Table 7-36: All elements are moderately affected by Reputation, with 
Sales showing the highest correlation and Worth the lowest. The reason for the high 
standard deviations might be the same as discussed afore (definition not specific 
enough). 
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Figure 7-31: Intra-Level Influence of Reputation 

 
 Impact of Reputation on: 
 Sales Profit Worth 

Ø 0.56 0.40 0.34 
Scale 0.30 0.30 0.30 

σ 0.40 0.34 0.30 

Table 7-36: Intra-Level Influence of Reputation 

7.4. Summary 
The survey results and literature studies do not always, but mostly support the survey 
findings. The survey results are based on the actual “Impact of Innovation” model, the 
literature took different models as basis for the studies. Therefore it is likely that the 
survey results are more reliable than the values out of the literature. 
 
In many cases the survey data show high deviations. The selected scale (see 5.7) 
contributes to these high deviations. But also the differences between companies, in-
dustries, countries and the time horizon taken into account certainly have an affect on 
these deviations. By coaching the participants while conducting the survey, the re-
search-team attempted to minimized misunderstandings. 
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8. The Impact: Conclusion 

8.1. Introduction 
In the first step, Active- and Passive-Sums of every element are calculated and dis-
cussed in detail. Thus, the importance of a specific element can first be apprised in a 
qualitative manner. In the next step, the calculation of the overall impact of innovation 
on sustainable business success is illustrated, using different parameters in the calcu-
lation. Finally, the comparison with literature results is created. 

8.2. Active- / Passive-Sum  
Active- and Passive-Sums express the entire impact of an element on all other ele-
ments. The Active-Sum is calculated by the sum of all influences an element has on 
all other elements, therefore the Active-Sum shows how strong the element influences 
all other elements. The Passive-Sum of an element is calculated by the sum of all af-
fecting influences on this element, thus it describes how strong the element is affected 
by all other elements [8] (Figure 6-7). Analyzing Active- and Passive-Sums enables a 
better understanding of the importance of the different elements in the “Impact of In-
novation” model. Meier [8] differentiates between: 
- Impulsive elements  high Active-Sum, low Passive-Sum 
- Dynamic elements  high Active-Sum, high Passive-Sum 
- Reactive elements  low Active-Sum, high Passive-Sum 
- Buffering elements  low Active-Sum, low Passive-Sum 
- Neutral elements  moderate Active-Sum, moderate Passive-Sum 
In the section below, these five categories afore are used to describe an element’s 
impact on the other elements. 

8.2.1. Innovation Enablers 

Table 8-1: 
Strategy has the highest intra-level Active- and Passive-Sum. Therefore, Strategy can 
be seen as a dynamic element. Its inter-level Active-Sum is the highest of all Innova-
tion Enablers-elements, thus Strategy is certainly very important for a company’s In-
novation Outcomes. 
Resources and Corporate Culture have a high intra-level Active- but a low Passive-
Sum and are impulsive elements. Their inter-level Active-Sum is low, but as impulsive 
elements they might still have an important influence up to the next level Innovation 
Outcomes, especially with a low inter-level / intra-level influence ratio. 
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The element Processes is neutral, with a moderate intra-level Active- and Passive-
Sum. However, the inter-level Active-Sum of Processes is high. For this reason, as 
the inter-level influences in the “Impact of Innovation” model becomes more important, 
the higher the influence of Processes on a company’s Innovation Outcomes is ex-
pected. 
The intra-level Active- and Passive-Sum of Methods are highly moderate, so Methods 
can be seen as a dynamic element. Its inter-level Active-Sum is low, hence it does not 
have a very high impact on Innovation Outcomes compared to the other elements. 
Tools and Organization are reactive elements with low intra-level Active- and high 
Passive-Sums. Also their inter-level Active-Sum is low, thus just a slight impact of 
Tools and Organization on Innovation Outcomes is expected. 

Innovation Enablers Intra-Level Inter-Level 
Active-Sum 1.80 2.70 Strategy 
Passive-Sum 1.50  
Active-Sum 1.40 1.50 Resources 
Passive-Sum 0.60  
Active-Sum 0.90 2.10 Processes 
Passive-Sum 0.90  
Active-Sum 1.30 1.50 Methods 
Passive-Sum 1.20  
Active-Sum 0.30 1.50 Tools 
Passive-Sum 1.90  
Active-Sum 0.50 1.50 Organization 
Passive-Sum 1.20  
Active-Sum 1.60 1.50 Corp. Culture 
Passive-Sum 0.50  

Table 8-1: Active- / Passive-Sum of Innovation Enablers 

8.2.2. Innovation Outcomes 

Table 8-2: 
Product Innovation has moderate intra-level Active- and Passive-Sums, thus it is a 
neutral element concerning its impact within Innovation Outcomes. Describing the in-
ter-level characteristics, Product Innovation has a high Active- and an even higher 
Passive-Sum. Therefore, it is a dynamic element and a high impact on Company 
Goals compared to the other Innovation Outcomes elements is expected. 
Quality Improvement and Cost Reduction have moderate intra-level Active- and Pas-
sive-Sums and are neutral to buffering elements. Regarding the inter-level Quality Im-
provement and Cost Reduction have a low Active- but high Passive-Sum. Hence, they 
are reactive elements concerning the inter-level impact and just a slight overall impact 
on Company Goals is expected. 
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Speed Improvement is a neutral to a buffering element, considering the intra-level im-
pact. Regarding the inter-level impact, Speed Improvement is a reactive element. 
Therefore, just a slight overall impact of Speed Improvement on Company Goals is 
anticipated. 
Improved Innovative Capability is a dynamic element in the intra-level. Its Active- and 
Passive-Sums are the highest. Regarding the inter-level, it is more a reactive element 
with a quite low Active- and very high Passive-Sum. But overall, Improved Innovative 
Capability seems to have quite a strong impact on Company Goals compared to the 
other Innovation Outcomes elements. 

Innovation Outcomes Intra-Level Inter-Level 
Active-Sum 0.80 1.80 Product 

Innovation Passive-Sum 1.10 2.70 
Active-Sum 0.60 1.00 Quality 

Improvement Passive-Sum 0.70 2.10 
Active-Sum 0.40 1.00 Cost 

Reduction Passive-Sum 0.60 2.10 
Active-Sum 0.60 0.80 Speed 

Improvement Passive-Sum 0.60 2.70 
Active-Sum 1.80 1.20 Improved Innovative 

Capability Passive-Sum 1.20 2.70 
Table 8-2: Active- / Passive-Sum of Innovation Outcomes 

8.2.3. Company Goals 

Table 8-3: 
The element Sales has the highest intra-level Active-Sum but also the lowest intra-
level Passive-Sum, so it affects the other Company Goals the most. Hence, it is an 
impulsive element. The element Sales is the most influenced by Innovation Outcomes 
since its inter-level Passive-Sum is the highest. The higher the inter-level / intra-level 
influence ratio, the higher the impact on Sales compared to the other Company Goals 
is expected. 
Profit is a neutral or almost dynamic element regarding the intra-level dependencies. 
Its inter-level Passive-Sum is moderate. Therefore, Profit is moderately affected by 
the Innovation Outcomes and the Company Goals, and affects the other Company 
Goals as well, in a moderate manner. 
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Worth and Reputation are quite reactive elements, since their intra-level Passive-Sum 
is high and intra-level Active-Sum is moderate. The inter-level Passive-Sum is be-
tween low and moderate. In particular, Reputation is strongly influenced by both Inno-
vation Outcomes and Company Goals. 

Company Goals Intra-Level Inter-Level 
Active-Sum 1.50  Sales 
Passive-Sum 0.50 2.10 
Active-Sum 1.30  Profit 
Passive-Sum 1.30 1.30 
Active-Sum 1.10  Worth 
Passive-Sum 1.50 1.10 
Active-Sum 0.90  Reputation 
Passive-Sum 1.50 1.30 

Table 8-3: Active- / Passive-Sum of Company Goals 

8.3. Calculation of the Impact 
Combining all the work described in the chapters 4, 5, and 7, the research-team is 
now able to calculate the qualitative impact of innovation on sustainable business 
success, using the mathematical model and the gathered information about all the in-
fluences between the elements (survey). Since the realistic parameters to run the 
mathematical model are not known yet, the impact has been calculated and dis-
cussed by using different parameters. The research-team came up with the following 
findings: 
 
Table 8-4 to Table 8-10 illustrate the qualitative impact of innovation on sustainable 
business success with different inter-level / intra-level – ratios, based on the values 
gathered by the survey (see section 7.3). Until now, the different parameters for calcu-
lating the impact of innovation have not yet been thoroughly researched. The tables 
show the results with the following parameters: 
Planned Improvement of the Innovation Enablers  1 (qualitative!) 
Influence Ratio between Inter-Level and Intra-Level  variable15 
Weights of Elements  116 
Number of Loops  100 
Normalize  YES 
The line “Rating” in the tables below indicate which Innovation Enablers element af-
fects the Company Goals the most (with 1=strongest impact, 7=least impact). 
 

                                                 
15 Only values ≥1 are used, because the results for values <1 approach infinity. 
16 Parameter studies are required to be able to adjust these weights to reality. 
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 (Ratio Inter-Level / Intra-Level = 1) Impact of: 

Strategy Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
on: abs. [%]17 abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] 
Sales 7.52 25.27 4.58 25.06 3.77 25.07 3.12 25.03 2.27 25.01 3.24 25.04 6.32 25.07
Profit 6.56 22.05 4.05 22.18 3.29 21.90 2.76 22.21 2.02 22.23 2.87 22.20 5.59 22.16
Worth 7.37 24.80 4.52 24.74 3.69 24.54 3.08 24.74 2.24 24.74 3.20 24.74 6.24 24.74
Reputation 8.29 27.88 5.12 28.03 4.28 28.50 3.49 28.02 2.54 28.02 3.62 28.02 7.06 28.03
Rating 1 3 4 6 7 5 2 

Table 8-4: Impact with Inter-Level / Intra-Level Ratio = 1 
 

 (Ratio Inter-Level / Intra-Level = 2) Impact of: 

Strategy Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
on: abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] 
Sales  3.63 29.37 2.04 28.84 1.95 28.90 1.57 28.80 1.30 28.77 1.61 28.81 2.59 28.88
Profit 2.70 21.84 1.57 22.17 1.45 21.52 1.21 22.22 1.01 22.25 1.24 22.21 1.99 22.14
Worth 2.84 22.98 1.61 22.83 1.51 22.37 1.25 22.83 1.04 22.83 1.28 22.83 2.05 22.83
Reputation 3.19 25.81 1.85 26.16 1.84 27.21 1.43 26.15 1.19 26.14 1.46 26.15 2.35 26.16
Rating 1 3 4 6 7 5 2 

Table 8-5: Impact with Inter-Level / Intra-Level Ratio = 2 

 (Ratio Inter-Level / Intra-Level = 5) Impact of: 

Strategy Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
on: abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] 
Sales 2.09 33.64 1.08 32.57 1.20 32.71 0.94 32.53 0.87 32.51 0.96 32.54 1.23 32.61
Profit 1.34 21.56 0.74 22.23 0.77 20.99 0.65 22.28 0.60 22.31 0.65 22.27 0.84 22.19
Worth 1.32 21.20 0.69 20.90 0.73 20.06 0.61 20.91 0.56 20.91 0.61 20.91 0.79 20.90
Reputation 1.47 23.59 0.80 24.29 0.96 26.25 0.71 24.28 0.65 24.27 0.71 24.28 0.92 24.29
Rating 1 4 3 6 7 5 2 

Table 8-6: Impact with Inter-Level / Intra-Level Ratio = 5 

                                                 
17 This relative impact expresses the amount of impact each company goal absorbs from the planned im-
provement (Figure 6-6). 
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 (Ratio Inter-Level / Intra-Level = 10) Impact of: 

Strategy Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
on: abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] 
Sales 1.70 35.65 0.84 34.24 0.99 34.43 0.78 34.21 0.74 34.20 0.78 34.22 0.90 34.27
Profit 1.02 21.41 0.54 22.30 0.60 20.68 0.51 22.33 0.49 22.35 0.51 22.33 0.59 22.27
Worth 0.97 20.42 0.49 20.02 0.55 18.95 0.46 20.03 0.44 20.03 0.46 20.03 0.53 20.02
Reputation 1.07 22.52 0.57 23.44 0.75 25.94 0.53 23.43 0.51 23.43 0.54 23.43 0.62 23.44
Rating 1 4 2 6 7 5 3 

Table 8-7: Impact with Inter-Level / Intra-Level Ratio = 10 

 (Ratio Inter-Level / Intra-Level = 50) Impact of: 

Strategy Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
on: abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] 
Sales 1.42 37.59 0.67 35.79 0.84 36.04 0.66 35.78 0.65 35.77 0.66 35.78 0.68 35.80
Profit 0.80 21.24 0.42 22.39 0.48 20.36 0.41 22.39 0.41 22.40 0.41 22.39 0.43 22.38
Worth 0.74 19.69 0.36 19.19 0.42 17.87 0.35 19.19 0.35 19.19 0.35 19.19 0.36 19.19
Reputation 0.81 21.48 0.42 22.64 0.60 25.72 0.42 22.63 0.41 22.63 0.42 22.63 0.43 22.64
Rating 1 4 2 5/6 7 5/6 3 

Table 8-8: Impact with Inter-Level / Intra-Level Ratio = 50 

 (Ratio Inter-Level / Intra-Level = 100) Impact of: 

Strategy Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
on: abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] 
Sales 1.38 37.86 0.65 35.99 0.83 36.26 0.64 35.99 0.64 35.99 0.64 35.99 0.66 36.00
Profit 0.77 21.21 0.40 22.40 0.46 20.32 0.40 22.40 0.40 22.41 0.40 22.40 0.41 22.39
Worth 0.72 19.59 0.34 19.08 0.40 17.72 0.34 19.08 0.34 19.08 0.34 19.08 0.35 19.08
Reputation 0.78 21.34 0.41 22.53 0.59 25.70 0.40 22.52 0.40 22.52 0.40 22.52 0.41 22.53
Rating 1 4 2 5/6/7 5/6/7 5/6/7 3 

Table 8-9: Impact with Inter-Level / Intra-Level Ratio = 100 

 (Ratio Inter-Level / Intra-Level = 1000) Impact of: 

Strategy Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
on: abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] abs. [%] 
Sales 1.35 38.11 0.63 36.19 0.81 36.46 0.63 36.19 0.63 36.18 0.63 36.19 0.63 36.19
Profit 0.75 21.19 0.39 22.41 0.45 20.28 0.39 22.41 0.39 22.41 0.39 22.41 0.39 22.41
Worth 0.69 19.50 0.33 18.98 0.39 17.58 0.33 18.98 0.33 18.98 0.33 18.98 0.33 18.98
Reputation 0.75 21.20 0.39 22.43 0.57 25.68 0.39 22.42 0.39 22.42 0.39 22.42 0.39 22.43
Rating 1 3/4/5/6/7 2 3/4/5/6/7 3/4/5/6/7 3/4/5/6/7 3/4/5/6/7 

Table 8-10: Impact with Inter-Level / Intra-Level Ratio = 1000 
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Table 8-4: Impact with Inter-Level / Intra-Level Ratio = 1: 
An improvement in Strategy affects Company Goals the most, followed by Corporate 
Culture and Resources. The element Tools has the least impact on Company Goals. 
 
Table 8-5: Impact with Inter-Level / Intra-Level Ratio = 2: 
The absolute qualitative impact of the Innovation Enablers elements on the Company 
Goals elements decreases visibly. However, the rating of the qualitative impact stays 
the same as with the ratio = 1. 
 
Table 8-6: Impact with Inter-Level / Intra-Level Ratio = 5: 
The absolute qualitative impact of the Innovation Enablers-elements on the Company 
Goals-elements decreases again. The rating also changes; Strategy still affects Com-
pany Goals the most, now followed by Corporate Culture (2) and Processes (3). 
 
Table 8-7: Impact with Inter-Level / Intra-Level Ratio = 10: 
The absolute qualitative impact of the Innovation Enablers-elements on the Company 
Goals-elements decreases again. The rating changes, with Strategy remaining the 
most effective element, now followed by Processes (2) and Corporate Culture (3). 
 
Table 8-8: Impact with Inter-Level / Intra-Level Ratio = 50: 
Methods and Organization have an equal impact on Company Goals. The rating of 
the top three Innovation Enablers-elements stays the same as when calculated with 
the ratio = 10. 
 
Table 8-9: Impact with Inter-Level / Intra-Level Ratio = 100: 
Methods, Tools, and Organization now have the same and least impact on Company 
Goals. The rating of the top three Innovation Enablers-elements stays the same as 
when calculated with the ratio = 10. 
 
Table 8-10: Impact with Inter-Level / Intra-Level Ratio = 1000: 
Strategy still has the most impact on Company Goals, followed by Processes. All 
other Innovation Enablers-elements show an equal affect on Company Goals. This 
rating stays stable, even if the inter-level / intra-level ratio increases again. 
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As the ratio between inter-level and intra-level influences becomes higher, the higher 
is the percentage for Sales. In other words, the higher the ratio, the more an im-
provement in the Innovation Enablers affects Sales compared to the other Company 
Goals-elements, and the less percentage for the other Company Goals-elements. 
 
Regardless of the real life ratio between inter-level and intra-level influences, Strategy 
is always the top influencing factor. An improvement in Strategy has always the high-
est impact on a company’s performance, compared to an other improvement of an In-
novation Enablers-element. 
 
With a low ratio, Resources and Corporate Culture are also very important. The higher 
the ratio, the more important is the element Processes, until it stabilizes (Table 8-10) 
as the second most important Innovation Enablers-element. The values in Table 8-10 
show the impact of Innovation Enablers on Company Goals with very little intra-level 
dependencies. When the ratio increases again, these values no longer change signifi-
cantly. 
 
Therefore, dependent on the parameters used in the mathematical model, either Re-
sources and Corporate Culture are the second most important Innovation Enablers to 
impact a company’s overall performance, or the element Processes is the second 
most important element, next to Strategy. 
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Figure 8-1: Impact on Company Goals (Different Ratio) 

 
In a more detailed consideration like illustrated in Figure 8-1, the same results as in 
the tables afore can be identified. But regarding the impact on Profit, the different or-
der (compared to the impact on the other Company Goals) of the Innovation Enablers 
at a higher inter- / intra-level ratio than four, is very conspicuously. As it is clearly visi-
ble in the diagram of Profit in Figure 8-1, the element Methods becomes Profits sec-
ond most important influencing factor. In all other diagrams, the element Processes 
becomes the second most important influencing factor of Company Goals. In other 
words, with a high inter-level / intra-level influence, an improvement of Methods is 
very effective if a company wants to optimize its Profit. With a low inter-level / intra-
level ratio (~2), Innovation Enablers influence Reputation the most, but with a higher 
inter-level / intra-level ratio (~5), the impact of Innovation Enablers on Sales is the 
most important. 
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Almost the same qualitative impact can be found, conducting these test runs with dif-
ferent amounts of loops (Figure 8-2) and the following input: 
Planned Improvement of the Innovation Enablers  1 (qualitative!) 
Influence Ratio between Inter-Level and Intra-Level  1 
Weights of Elements  118 
Number of Loops  variable 
Normalize  YES 
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Figure 8-2:  Impact on Company Goals (Different Number of Loops) 

 
Figure 8-2: The qualitative conclusion is about the same as in Figure 8-1, Strategy is 
always the main influencing factor of Company Goals, followed by Corporate Culture 
and Resources (inter-level /intra-level ratio is always = 1). The output does not 
change significantly anymore, with more than about ten loops. With a low number of 
loops (~ 2), Innovation Enablers influence Profit the most and with a higher number of 
loops (~ 10), Innovation Enablers impact Reputation the most. 
 
As for now, it is not reasonable to come up with more interpretations, since compre-
hensive parameter studies are necessary to further refine the work of this project. 
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8.4. Comparison with Literature 
Section 7.2.3 presents a study from Robert Cooper: “Benchmarking New Product Per-
formance: Results of the Best Practice Study” [40]. This study indicates a strong im-
pact of Processes, Strategy, and Resources on Company Goals, with Processes be-
ing the most effective and Strategy being the least effective element. The results in 
section 8.3 show a similar outcome: Strategy, Corporate Culture, Resources, and 
Processes are the main influencing factors regarding a low inter-level / intra-level in-
fluence ratio. In the Cooper study, Corporate Culture is not seen as a very influential 
element on a company’s goals. This thesis’s study is specific to the entire “Impact of 
Innovation” project, including the Assessment and comprehensively expresses reli-
able data, simply from another point of view. With that said, intensive research to de-
tect the exact dependencies between all elements in the “Impact of Innovation” model 
and its parameters is required. 

8.5. Summary 
The Active- / Passive-Sum evaluation strongly backs the calculation outcomes in sec-
tion 8.3. The high degree of agreement between the Cooper’s study [40] and the re-
sults acquired by this thesis strongly supports the outcomes of this project and verifies 
that the research-team’s work concerning the element definition, the design of the 
mathematical model and the survey findings point in the right direction for further in-
vestigation in this field. In any case, comprehensive parameter and real life studies 
are required to attain the goal of visualizing the quantitative impact of innovation on 
sustainable business success. 

                                                                                                                                           
18 Parameter studies are required to be able to adjust these weights to reality. 
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9. Outlook 
The mathematical model described in chapter 5 is built on a linear approach. It mod-
els the qualitative impact an improvement in the Innovation Enablers has on Company 
Goals. Since no real life data is available for the specific “Impact of Innovation” model, 
it is hardly known what realistic parameters are to present a quantitative output, which 
is the actual goal of this research field. Hence, the following future procedure is rec-
ommended: 
 
The survey and literature study in this thesis build the basis of information about the 
qualitative dependencies desired for the visualization of the impact of innovation on 
sustainable business success. However, parameter studies are necessary to improve 
the mathematical model. Real life scenarios have to be built in order to gather infor-
mation about input / output – data, for example: detecting the improvement of the In-
novation Enablers (input) and the change in Company Goals (output) to estimate what 
input / output – scenarios could be. Unfortunately, it is very difficult to measure the 
change in Company Goals with respect to product innovation, since Company Goals 
are influenced by so many other factors besides the product innovation. Therefore, a 
special procedure of measuring the change in the product innovation related Com-
pany Goals has to be developed or implemented. Having the information about input / 
output – scenarios enables to define all the parameters of the mathematical model in 
a more detailed manner. 
 
As soon as more real life data is available, the time lag of the impact-simulation has to 
be taken into account. In section 5.5, a first discussion about the time lag problem is 
performed. To facilitate the modeling of the time lag, the software package Simulink 
has to be considered. Simulink is a tool to design and simulate continuous- and dis-
crete-time systems and enables the user to build and simulate time lags in a user de-
fined model [50]. 
 
As a next step, a first quantitative calculation of the output can be tackled. Thus, the 
“real”, quantitative influences between the elements have to be detected through a 
very comprehensive study. To facilitate the detecting of the desired, exact influences 
between the elements, the software SPSS Amos has to be considered. SPSS Amos 
builds models that more realistically reflect complex relationships because any vari-
able, whether observed (such as non-experimental data from a survey) or latent (such 
as satisfaction and loyalty) can be used to predict any other variable. You can gain 
additional insight into the causal nature and strength of the relationships among vari-
ables [52]. This software has primarily been developed to show the results and de-
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pendencies in a specific model based on the output of surveys, interviews, long-term 
studies, and panel-studies [51]. 
 
Section 7.3 discusses the variation of the survey results. In fact, every company owns 
specific element-dependencies. With reference to the survey output, a classification 
for detecting more detailed, quantitative influences is recommended: 

Country / Region: 

Every country or region is characterized by its specific laws and constraints, its own 
innovation drivers and restrictors. Thus, the behavior of the influences between the 
elements may vary from country to country and from region to region. 

Branch / Industry: 

Every branch is characterized by its own rules, life-cycles, and success factors. 
Therefore it is likely that the influences between the elements differ from industry to 
industry. 

Size of the Company: 

The size of the company, measured by the number of employees and the annual 
sales, is considered as an important form of grouping. A company’s product innova-
tion, and thus the different influences between the elements, may strongly be de-
pendent on the size of a company. 

Time-Period: 

As a next step, it is also necessary to consider the time-period regarding the distinc-
tion of short-term-, middle-term-, and long-term impact. As the survey results and the 
experiences from coaching the survey point out, the time-aspect needs to be in-
cluded. 
 
Country / region, branch / industry, the size of the company, and the time-aspect are 
considered as the most important distinctions for detecting the real life influences be-
tween the elements in the “Impact of Innovation” model. More detailed distinction rec-
ommendations are also described in “Stars der Innovation” [2] but these are not seen 
as absolutely necessary for the next step in this research field. 
 
The time, quantitative calculations of the impact are possible, the linkage of the As-
sessment to the “Impact of Innovation” model can be accomplished. Section 5.6 rec-
ommends a procedure for this linkage. 
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10. Closing Words 
Through extensive literature studies, the framework of the “Impact of Innovation” 
model has been improved in a very detailed manner. Since much expert knowledge 
and studies of highly esteemed authors in the innovation field have been taken into 
account, the research team believes the “Impact of Innovation” model is among the 
most comprehensives models in this research field. 
 
In addition, a mathematical model has been developed specifically for the “Impact of 
Innovation” model. This mathematical model supports a company in making innova-
tion- and investment decisions concerning innovation. With the gathered information 
from a survey of highly representative participants, the qualitative dependencies in the 
“Impact of Innovation” model can first be visualized. Even if at this moment only quali-
tative values can be calculated, the output from the mathematical model already 
points in a specific direction, which is supported by Cooper’s study [40]. 
 
This thesis is a further step in this very interesting and enormously important research 
field for the entire economy. It is a further step in supporting a company ‘s sustainable 
innovation decisions. 
 
“The message to senior management is simple: Either innovate or die!” 
 Robert Cooper 
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11. Appendix 

11.1. Survey 

Impact of Innovation on Sustainable Business Success 
This survey is organized into three parts. First, we want you to tell us about your com-
pany's goals and their relative importance. In the next section, we ask you to describe 
the relationships between those company goals and innovation within your company. 
This part of the questionnaire also explores the relationship between innovation and 
other factors or characteristics within your company. We conclude the survey with 
questions about your measures of company success. At any point during the survey, 
please feel free to elaborate or provide additional comments. 

Part 1: Company Goals 

In order to get an idea about your company’s goals and the relative importance, 
please list the goals and provide a score between 1 (unimportant) and 5 (very impor-
tant). 

 
Goals Importance 
Example: Increase sales  4 
 
Sales: Increase sales _______________  
 Increase market share _______________  
Profit: Increase prices _______________  
 Increase volume sold _______________  
 Reduce unit costs _______________  
Worth: Shareholder value _______________  
 Value to society, employees, communities _______________  
Reputation: Among investors and customers _______________  
 Among employees _______________  
 
Please add any additional goals of your company, with a score for importance. 



     

Diploma Thesis Nadja Wälchli page 111 of 180 

Part 2.1: Influence between Company Goals and Innovation Outcomes 

We want to understand the degree to which innovation helps your organization 
achieve its goals. In the following section, we describe several possible innovation 
outcomes, such as a new products, quality improvements, product or process cost re-
ductions, improved speed or responsiveness, and improved innovative capability. 
Then, on the next page, we ask you to comment on the degree to which each innova-
tion outcome is important in helping your organization achieve its goals. 
 

Types of Innovation Outcomes: 

Product Innovation: 
The product innovation redefines or creates new market needs, provides higher cus-
tomer value, builds new or improves existing core competencies within the innovation 
team, and provides potential for further product development. 
Quality improvement: 
The quality of a product innovation is improved if the characteristics of one product 
have the ability to fulfill the needs that the customers expect, supported by a high in-
novation process quality. 
Cost reduction: 
A cost reduction allows reduction in the costs of producing a product or reduction in 
costs associated with other processes or activities of the company. 
Speed improvement: 
A speed improvement allows the company to respond to customer needs more 
quickly, either through faster production processes, responsive scheduling, faster in-
novation and design, etc. 
Improved innovative capability: 
Improvements in the capability of the organization to innovate over time. 
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Using a scale of 1-7 where 
1 = strong negative influence 
4 = no influence 
7 = strong positive influence 
 
please characterize the degree to which your company goals are advanced by the dif-
ferent types of innovation. Please provide comments and discussion to help us under-
stand your scores. 
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Innovation 

    

Quality 
Improvement 

    

Cost 
Reduction 

    

Speed  
Improvement 

    

In
no

va
tio

n 
O

ut
co

m
es

 
(F

R
O

M
) 

Improved Innovative 
Capability 

    

 
Please comment: 
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Part 2.2: Organizational Characteristics and Innovation 

In this section, we are interested in determining your opinion about the importance of 
various organizational characteristics and factors in influencing innovation. The differ-
ent organizational characteristics are defined below. On the next page, we ask you to 
comment on the degree to which each of these characteristics influences innovation. 
 

Innovation Strategy: 
A long term plan of innovation set and agreed upon by leadership and communicated 
to stakeholders and employees, taking into account a company’s core competencies 
and market situation, in accordance with ongoing actions. 
Resources: 
The design, production and sales resources and capabilities that enable a company’s 
innovation process, including financial, personnel, knowledge, and skills. 
Processes: 
The systematic approaches to move ideas into products and introduce them into the 
market, including processes for generating ideas, conceptualizing, embodiment, and 
launching the product. (i.e. project management & control, production planning proc-
ess) 
Methods: 
The specific working procedures that improve the effectiveness and efficiency of a 
company’s approach to innovation and communication. (i.e. Market Analysis, Simulta-
neous Engineering, Target Costing) 
Tools: 
The software, hardware and equipment that are used to aid in the design and engi-
neering of the products, the management of product data and/or communication 
channels. (i.e. CAD/CAM, shared servers, video conferencing) 
Organization: 
The management of the relationships of those involved in the innovation process, in-
cluding the innovation teams within the company and suppliers, customers, and oth-
ers (i.e. cross-functional interaction, leadership structure, collaboration) 
Corporate Culture: 
The shared values, way of working and acting, especially the general customs, be-
liefs, and behavior, of the entire company, including the company’s approach to com-
munication, leadership, and motivational factors. 



     

Diploma Thesis Nadja Wälchli page 114 of 180 

We want to know your opinion of the degree to which these organizational character-
istics influence innovation. Using a scale of 1-7 where 
 
1 = strong negative influence 
4 = no influence 
7 = strong positive influence 
 
please characterize the degree of influence as shown. Please provide additional 
comments and discussion to help us understand your scores. 
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Please comment: 
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Part 3.1: Influence within the Level “Innovation Enablers” 

In this section of the survey, we want to understand the degree to which your Innova-
tion Enablers are interrelated. Using the broad Innovation Enablers types, please indi-
cate the degree to which you believe these Innovation Enablers are interrelated. Us-
ing a scale of 1-7 where 
 
1 = strong negative influence 
4 = no influence 
7 = strong positive influence 
 
please provide additional comments and discussion to help us understand your 
scores. 
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Part 3.2: Innovation Interdependencies “Company Goals” 

In this section of the survey, we want to understand the degree to which your compa-
nies goals are interrelated. Using the broad goal types, rather than specific goals from 
your company, please indicate the degree to which you believe these goals are inter-
related. Using a scale of 1-7 where 
 
1 = strong negative influence 
4 = no influence 
7 = strong positive influence 
 
please provide additional comments and discussion to help us understand your 
scores. 
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Part 3.3: Influence within the Level “Innovation Outcomes” 

Finally, we are also interested in interdependencies among the different types of inno-
vation. Please indicate the degree of independency among innovation types, using a 
scale of 1-7 where 
 
1 = strong negative influence 
4 = no influence 
7 = strong positive influence 
 
Please provide additional comments and discussion to help us understand your 
scores. 
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11.2. Survey Results 
Table 11-1 contains all the participants in the survey, including industry, size of the 
company, and country19. 
Company Country Industry Size20 Participants 
1 Italy Food >249 Product Manager 
2 Italy Plastics >249 IT-Engineer 
3 Turkey Automotive >249 R&D Engineer 
4 Turkey Chemistry >249 Product Manager 
5 Turkey Electronics >249 Engineer 
6 Turkey Finance >249 Chief of IT 
7 Turkey Software 10-49 IT-Engineer 
8 USA Bioengineering >249 Product Manager 
9 USA Chemistry >249 President 
10 USA Software 10-49 Head of Technology Development 
11 USA Faculty  Business & Administration 

Table 11-1: Survey Participants 

11.2.1. Importance of Company Goals 
 Sales 
Company Increase Sales Increase Market Share 

1 4.00 4.00 
2 3.00 4.00 
3 4.00 4.00 
4 3.00 3.00 
5 4.00 4.00 
6 3.00 3.00 
7 4.00 4.00 
8 3.00 3.00 
9 5.00 3.00 
10 5.00 5.00 
11 5.00 3.00 

Mean Ø  3.90 3.00 

σ 21 0.80 0.07 
Total σ  3.80 

Table 11-2: Importance of Sales 

                                                 
19 Except companies 7 and 10, all companies are international. 
20 Number of employees; grouping according to European Definition [5] 
21 Standard deviation of a sample 
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 Profit 
Company Increase Prices Increase Volume Sold Reduce Unit Costs 

1 3.00 4.00 3.00 
2 2.00 4.00 3.00 
3 1.00 3.00 4.00 
4 3.00 3.00 3.00 
5 2.00 3.00 3.00 
6 2.00 3.00 2.00 
7 2.00 3.00 3.00 
8 2.00 3.00 3.00 
9 3.00 5.00 4.00 
10 3.00 4.00 2.00 
11 3.00 5.00 5.00 

Mean Ø 2.40 3.60 3.20 
σ 0.70 0.80 0.90 

Total σ 3.10 

Table 11-3: Importance of Profit 

 
 Worth 

Company Shareholder Value 
Value to Society, Em-
ployees, Communities 

1 3.00 2.00 
2 4.00 3.00 
3 4.00 2.00 
4 4.00 3.00 
5 3.00 2.00 
6 4.00 2.00 
7 4.00 2.00 
8 4.00 3.00 
9 4.00 2.00 
10 3.00 3.00 
11 5.00 2.00 

Mean Ø  3.80 2.40 
σ  0.60 0.50 

Total σ  3.10 

Table 11-4: Importance of Worth 
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 Reputation 

Company 
Among Investors and 

Customers 
Among Employees 

1 4.00 2.00 
2 4.00 2.00 
3 4.00 2.00 
4 4.00 3.00 
5 3.00 2.00 
6 4.00 2.00 
7 4.00 3.00 
8 4.00 3.00 
9 3.00 3.00 

10 4.00 4.00 
11 5.00 3.00 

Mean Ø  3.90 2.60 
σ  0.50 0.70 

Total σ  3.30 

Table 11-5: Importance of Reputation 
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11.2.2. Impact of Innovation Enablers on Innovation Outcomes 
 Impact of Strategy on: 

Company 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

1 0.30 0.30 0.30 0.30 0.30 
2 0.90 0.90 0.90 0.90 0.90 
3 0.90 0.90 0.90 0.90 0.90 
4 0.10 0.90 0.30 0.10 0.30 
5 0.90 0.90 0.90 0.90 0.90 
6 0.10 0.10 0.10 0.10 0.30 
7 0.90 0.90 0.90 0.90 0.10 
8 0.90 0.90 0.90 0.90 0.90 
9 0.90 0.00 0.30 0.00 0.90 

10 0.90 0.30 0.30 0.30 0.90 
11 0.90 0.00 0.10 0.10 0.90 

Mean Ø  0.70 0.55 0.54 0.49 0.66 

Scale22 0.90 0.30 0.30 0.30 0.90 
σ  0.35 0.41 0.36 0.40 0.33 

Table 11-6: Impact of Strategy on Innovation Outcomes 

                                                 
22 Scale related to section 5.7 [36], [22] 
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 Impact of Resources on: 

Company 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

1 0.30 0.30 0.00 0.30 0.30 
2 0.90 0.30 0.10 0.30 0.00 
3 0.30 0.10 0.90 0.90 0.30 
4 0.30 0.30 0.30 0.30 0.10 
5 0.30 0.30 0.10 0.30 0.10 
6 0.30 0.30 0.10 0.30 0.30 
7 0.90 0.90 0.30 0.90 0.30 
8 0.90 0.90 0.30 0.90 0.30 
9 0.30 0.10 0.10 0.00 0.30 

10 0.10 0.00 0.10 0.00 0.10 
11 0.90 0.30 0.10 0.10 0.30 

Mean Ø  0.50 0.35 0.22 0.39 0.22 

Scale 0.30 0.30 0.30 0.3 0.30 
σ  0.32 0.29 0.25 0.35 0.12 

Table 11-7: Impact of Resources on Innovation Outcomes 

 
 Impact of Processes on: 

Company 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

1 0.30 0.30 0.90 0.90 0.30 
2 0.90 0.90 0.30 0.90 0.90 
3 0.30 0.30 0.30 0.90 0.90 
4 0.30 0.30 0.30 0.30 0.30 
5 0.30 0.30 0.30 0.30 0.30 
6 0.90 0.30 0.10 0.10 0.10 
7 0.30 0.30 0.30 0.30 0.30 
8 0.90 0.90 0.90 0.90 0.90 
9 0.30 0.10 0.10 0.30 0.30 

10 0.90 0.90 0.30 0.90 0.90 
11 0.90 0.90 0.90 0.90 0.90 

Mean Ø  0.57 0.50 0.43 0.61 0.55 

Scale 0.30 0.30 0.30 0.90 0.30 
σ  0.31 0.32 0.31 0.34 0.34 

Table 11-8: Impact of Processes on Innovation Outcomes 
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 Impact of Methods on: 

Company 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

1 0.10 0.30 0.30 0.30 0.30 
2 0.30 0.10 0.30 0.30 0.30 
3 0.10 0.30 0.30 0.30 0.30 
4 0.10 0.10 0.30 0.10 0.30 
5 0.30 0.30 0.30 0.30 0.30 
6 0.90 0.30 0.30 0.30 0.10 
7 0.30 0.30 0.30 0.30 0.30 
8 0.90 0.90 0.90 0.90 0.90 
9 0.90 0.00 0.30 0.00 0.30 

10 0.30 0.30 0.10 0.10 0.30 
11 0.10 0.10 0.10 0.10 0.10 

Mean Ø  0.39 0.27 0.32 0.27 0.32 

Scale 0.30 0.30 0.30 0.30 0.30 
σ  0.34 0.24 0.21 0.24 0.21 

Table 11-9: Impact of Methods on Innovation Outcomes 

 
 Impact of Tools on: 

Company 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

1 0.10 0.30 0.30 0.30 0.30 
2 0.10 0.10 0.30 0.30 0.30 
3 0.10 0.30 0.90 0.10 0.10 
4 0.10 0.30 0.90 0.90 0.30 
5 0.30 0.30 0.30 0.30 0.30 
6 0.30 0.30 0.30 0.30 0.30 
7 0.30 0.30 0.30 0.30 0.30 
8 0.30 0.30 0.30 0.30 0.30 
9 0.10 0.30 0.30 0.30 0.10 

10 0.90 0.90 0.30 0.30 0.90 
11 0.10 0.10 0.10 0.10 0.10 

Mean Ø  0.25 0.32 0.39 0.32 0.30 

Scale 0.30 0.30 0.30 0.30 0.30 
σ  0.24 0.21 0.26 0.21 0.22 

Table 11-10: Impact of Tools on Innovation Outcomes 
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 Impact of Organization on: 

Company 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

1 0.00 0.00 0.00 0.10 0.00 
2 0.30 0.30 0.30 0.30 0.30 
3 0.10 0.10 0.10 0.10 0.10 
4 0.10 0.10 0.10 0.10 0.00 
5 0.10 0.10 0.10 0.10 0.10 
6 0.10 0.00 0.30 0.30 0.00 
7 0.10 0.10 0.10 0.10 0.10 
8 0.30 0.30 0.30 0.30 0.30 
9 0.90 0.10 0.10 0.30 0.30 

10 0.90 0.90 0.90 0.90 0.90 
11 0.90 0.30 0.30 0.30 0.30 

Mean Ø  0.35 0.21 0.24 0.26 0.22 

Scale 0.30 0.30 0.30 0.30 0.30 
σ  0.37 0.25 0.25 0.23 0.26 

Table 11-11: Impact of Organization on Innovation Outcomes 

 
 Impact of Corporate Culture on: 

Company 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 

Improved 
Innovative 
Capability 

1 0.30 0.90 0.10 0.10 0.10 
2 0.30 0.30 0.10 0.10 0.10 
3 0.10 0.90 0.10 0.90 0.10 
4 0.90 0.90 0.30 0.90 0.10 
5 0.10 0.30 0.30 0.10 0.10 
6 0.30 0.30 0.30 0.30 0.30 
7 0.10 0.10 0.10 0.10 0.10 
8 0.30 0.30 0.30 0.30 0.30 
9 0.90 0.10 0.10 0.10 0.90 

10 0.90 0.90 0.90 0.90 0.90 
11 0.10 0.10 0.10 0.10 0.10 

Mean Ø  0.39 0.46 0.25 0.35 0.28 

Scale 0.30 0.30 0.30 0.30 0.30 
σ  0.34 0.36 0.24 0.36 0.32 

Table 11-12: Impact of Corporate Culture on Innovation Outcomes 
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11.2.3. Impact of Innovation Outcomes on Company Goals 
 Impact of Product Innovation on: 

Company Sales Profit Worth Reputation 
1 0.30 0.30 0.30 0.30 
2 0.90 0.90 0.30 0.90 
3 0.30 0.30 0.30 0.30 
4 0.90 0.90 0.90 0.90 
5 0.30 0.30 0.10 0.30 
6 0.90 0.10 0.30 0.30 
7 0.90 0.30 0.30 0.10 
8 0.90 0.90 0.90 0.90 
9 0.90 0.10 0.90 0.10 

10 0.30 0.30 0.10 0.90 
11 0.90 0.90 0.10 0.30 

Mean Ø  0.68 0.48 0.41 0.48 

Scale 0.90 0.30 0.30 0.30 
σ  0.30 0.34 0.33 0.34 

Table 11-13: Impact of Product Innovation on Company Goals 

 
 Impact of Quality Improvement on: 

Company Sales Profit Worth Reputation 
1 0.30 0.30 0.30 0.30 
2 0.30 0.30 0.10 0.30 
3 0.30 0.30 0.10 0.90 
4 0.30 0.30 0.30 0.30 
5 0.10 0.10 0.30 0.90 
6 0.30 0.10 0.30 0.30 
7 0.90 0.30 0.10 0.30 
8 0.90 0.90 0.30 0.90 
9 0.10 0.10 0.10 0.30 

10 0.30 0.30 0.10 0.90 
11 0.30 0.10 0.10 0.30 

Mean Ø  0.37 0.28 0.19 0.52 

Scale 0.30 0.30 0.10 0.30 
σ  0.27 0.23 0.10 0.30 

Table 11-14: Impact of Quality Improvement on Company Goals 
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 Impact of Cost Reduction on: 

Company Sales Profit Worth Reputation 
1 0.10 0.30 0.30 0.10 
2 0.10 0.30 0.30 0.10 
3 0.00 0.30 0.30 0.00 
4 0.10 0.90 0.90 0.10 
5 0.00 0.30 0.10 0.10 
6 0.10 0.30 0.10 0.10 
7 0.00 0.30 0.00 0.00 
8 0.10 0.30 0.30 0.10 
9 0.90 0.30 0.10 0.10 

10 0.90 0.90 0.10 0.90 
11 0.90 0.10 0.30 0.10 

Mean Ø  0.29 0.39 0.25 0.15 

Scale 0.30 0.30 0.30 0.10 
σ  0.39 0.26 0.24 0.25 

Table 11-15: Impact of Cost Reduction on Company Goals 

 
 Impact of Speed Improvement on: 

Company Sales Profit Worth Reputation 
1 0.10 0.10 0.10 0.30 
2 0.10 0.10 0.10 0.90 
3 0.30 0.10 0.10 0.90 
4 0.10 0.10 0.10 0.30 
5 0.10 0.00 0.10 0.30 
6 0.30 0.10 0.10 0.10 
7 0.90 0.10 0.30 0.30 
8 0.30 0.30 0.10 0.30 
9 0.10 0.00 0.10 0.10 

10 0.30 0.30 0.00 0.30 
11 0.90 0.30 0.30 0.30 

Mean Ø  0.32 0.14 0.13 0.37 

Scale 0.30 0.10 0.10 0.30 
σ  0.30 0.11 0.09 0.27 

Table 11-16: Impact of Speed Improvement on Company Goals 



     

Diploma Thesis Nadja Wälchli page 127 of 180 

 
 Impact of Improved Innovative Capability on: 

Company Sales Profit Worth Reputation 
1 0.30 0.30 0.30 0.30 
2 0.30 0.30 0.30 0.30 
3 0.30 0.30 0.30 0.30 
4 0.30 0.30 0.30 0.30 
5 0.30 0.30 0.30 0.90 
6 0.10 0.10 0.10 0.10 
7 0.30 0.30 0.10 0.30 
8 0.90 0.90 0.90 0.90 
9 0.30 0.30 0.90 0.30 

10 0.90 0.90 0.30 0.90 
11 0.90 0.90 0.90 0.90 

Mean Ø  0.45 0.45 0.43 0.50 

Scale 0.30 0.30 0.30 0.30 
σ  0.30 0.30 0.31 0.32 

Table 11-17: Impact of Improved Innovative Capability on Company Goals 
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11.2.4. Impact within Innovation Enablers 
 Impact of Strategy on: 

Company Resources Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
1 0.90 0.90 0.90 0.90 0.10 0.00 
2 0.90 0.90 0.90 0.90 0.90 0.10 
3 0.90 0.90 0.90 0.90 0.90 0.00 
4 0.90 0.90 0.30 0.30 0.90 0.00 
5 0.30 0.30 0.30 0.30 0.00 0.00 
6 0.90 0.30 0.30 0.30 0.30 0.00 
7 0.10 0.90 0.90 0.90 0.30 0.10 
8 0.30 0.90 0.30 0.30 0.90 0.30 
9 0.00 0.00 0.10 0.00 0.10 0.90 

10 0.30 0.30 0.90 0.30 0.90 0.90 
11 0.10 0.30 0.30 0.00 0.90 0.00 

Mean Ø  0.51 0.60 0.55 0.46 0.56 0.21 

Scale 0.30 0.30 0.30 0.30 0.30 0.30 
σ  0.39 0.35 0.34 0.36 0.40 0.35 

Table 11-18: Impact of Strategy on Innovation Enablers 

 
 Impact of Resources on: 

Company Strategy Processes Methods Tools 
Organiza-

tion 
Corporate 

Culture 
1 0.10 0.90 0.90 0.90 0.10 0.00 
2 0.00 0.30 0.30 0.30 0.10 0.00 
3 0.30 0.30 0.30 0.30 0.10 0.00 
4 0.90 0.30 0.30 0.30 0.30 0.00 
5 0.30 0.30 0.30 0.30 0.00 0.00 
6 0.00 0.10 0.10 0.90 0.00 0.00 
7 0.00 0.90 0.90 0.90 0.10 0.00 
8 0.10 0.30 0.90 0.30 0.10 0.10 
9 0.90 0.00 0.10 0.10 0.30 0.30 

10 0.00 0.90 0.90 0.30 0.90 0.90 
11 0.30 0.10 0.10 0.10 0.00 0.00 

Mean Ø  0.26 0.40 0.46 0.43 0.18 0.12 

Scale 0.30 0.30 0.30 0.30 0.10 0.10 
σ  0.34 0.34 0.36 0.31 0.26 0.28 

Table 11-19: Impact of Resources on Innovation Enablers 
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 Impact of Processes on: 

Company Strategy Resources Methods Tools 
Organiza-

tion 
Corporate 

Culture 
1 0.00 0.00 0.90 0.90 0.00 0.00 
2 0.10 0.10 0.30 0.30 0.30 0.00 
3 0.30 0.00 0.30 0.30 0.10 0.00 
4 0.10 0.10 0.30 0.30 0.30 0.00 
5 0.00 0.00 0.30 0.30 0.00 0.00 
6 0.00 0.30 0.30 0.30 0.00 0.00 
7 0.00 0.10 0.90 0.90 0.10 0.00 
8 0.10 0.00 0.90 0.30 0.30 0.10 
9 0.00 0.00 0.10 0.30 0.00 0.10 

10 0.00 0.00 0.90 0.10 0.30 0.30 
11 0.00 0.00 0.90 0.30 0.30 0.00 

Mean Ø  0.05 0.05 0.55 0.39 0.15 0.05 

Scale 0.10 0.10 0.30 0.30 0.10 0.0023 
σ  0.09 0.09 0.34 0.26 0.14 0.09 

Table 11-20: Impact of Processes on Innovation Enablers 

 
 Impact of Methods on: 

Company Strategy Resources Processes Tools 
Organiza-

tion 
Corporate 

Culture 
1 0.00 0.00 0.00 0.90 0.00 0.00 
2 0.10 0.00 0.00 0.30 0.30 0.00 
3 0.10 0.00 0.00 0.90 0.10 0.00 
4 0.10 0.10 0.10 0.30 0.30 0.00 
5 0.00 0.00 0.00 0.30 0.00 0.00 
6 0.00 0.00 0.00 0.90 0.00 0.00 
7 0.00 0.00 0.10 0.90 0.10 0.00 
8 0.10 0.00 0.10 0.90 0.30 0.10 
9 0.30 0.10 0.00 0.30 0.00 0.00 

10 0.00 0.00 0.00 0.30 0.30 0.30 
11 0.00 0.00 0.00 0.90 0.90 0.00 

Mean Ø  0.06 0.02 0.03 0.63 0.21 0.04 

Scale 0.10 0.00 0.00 0.90 0.30 0.00 
σ  0.09 0.04 0.05 0.31 0.27 0.09 

Table 11-21: Impact of Methods on Innovation Enablers 

                                                 
23 Mean is 0.045 
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 Impact of Tools on: 

Company Strategy Resources Processes Methods 
Organiza-

tion 
Corporate 

Culture 
1 0.00 0.0 0.00 0.00 0.00 0.00 
2 0.10 0.0 0.30 0.30 0.10 0.00 
3 0.10 0.0 0.00 0.00 0.00 0.00 
4 0.10 0.1 0.10 0.10 0.10 0.00 
5 0.00 0.0 0.00 0.00 0.00 0.00 
6 0.00 0.0 0.00 0.00 0.00 0.00 
7 0.00 0.0 0.10 0.10 0.00 0.00 
8 0.10 0.0 0.10 0.10 0.10 0.00 
9 0.00 0.3 0.10 0.10 0.00 0.00 

10 0.00 0.0 0.00 0.00 0.10 0.10 
11 0.00 0.0 0.00 0.00 0.90 0.00 

Mean Ø  0.04 0.04 0.06 0.06 0.12 0.01 

Scale 0.00 0.00 0.10 0.10 0.10 0.00 
σ  0.05 0.09 0.09 0.09 0.26 0.03 

Table 11-22: Impact of Tools on Innovation Enablers 

 
 Impact of Organization on: 

Company Strategy Resources Processes Methods Tools 
Corporate 

Culture 
1 0.10 0.00 0.10 0.10 0.10 0.00 
2 0.10 0.10 0.10 0.10 0.10 0.10 
3 0.10 0.10 0.10 0.10 0.00 0.00 
4 0.10 0.10 0.10 0.10 0.10 0.00 
5 0.10 0.00 0.10 0.10 0.00 0.00 
6 0.00 0.10 0.30 0.10 0.00 0.00 
7 0.10 0.10 0.10 0.10 0.10 0.00 
8 0.30 0.30 0.30 0.30 0.10 0.10 
9 0.30 0.30 0.00 0.00 0.00 0.90 

10 0.00 0.00 0.00 0.00 0.00 0.90 
11 0.00 0.00 0.00 0.00 0.00 0.00 

Mean Ø  0.11 0.10 0.11 0.09 0.05 0.18 

Scale 0.10 0.10 0.10 0.10 0.00 0.10 
σ  0.10 0.11 0.10 0.08 0.05 0.36 

Table 11-23: Impact of Organization on Innovation Enablers 
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 Impact of Corporate Culture on: 

Company Strategy Resources Processes Methods Tools 
Organiza-

tion 
1 0.90 0.00 0.00 0.00 0.00 0.00 
2 0.90 0.00 0.10 0.10 0.00 0.90 
3 0.90 0.90 0.90 0.90 0.90 0.90 
4 0.30 0.30 0.30 0.30 0.30 0.30 
5 0.90 0.10 0.10 0.10 0.10 0.90 
6 0.90 0.10 0.10 0.10 0.10 0.30 
7 0.90 0.10 0.00 0.00 0.00 0.90 
8 0.30 0.30 0.10 0.10 0.10 0.30 
9 0.90 0.30 0.00 0.00 0.00 0.90 

10 0.00 0.00 0.00 0.00 0.00 0.00 
11 0.90 0.00 0.00 0.00 0.00 0.90 

Mean Ø  0.71 0.19 0.15 0.15 0.14 0.57 

Scale 0.90 0.10 0.10 0.10 0.10 0.30 
σ  0.34 0.27 0.27 0.27 0.27 0.39 

Table 11-24: Impact of Corporate Culture on Innovation Enablers 
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11.2.5. Impact within Innovation Outcomes 
 Impact of Product Innovation on: 

Company 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Improved Innova-

tive Capability 
1 0.30 0.00 0.00 0.90 
2 0.30 0.10 0.10 0.10 
3 0.10 0.00 0.00 0.30 
4 0.10 0.00 0.00 0.10 
5 0.30 0.10 0.10 0.30 
6 0.30 0.00 0.00 0.10 
7 0.30 0.30 0.10 0.90 
8 0.90 0.30 0.90 0.90 
9 0.30 0.30 0.10 0.30 

10 0.30 0.30 0.30 0.90 
11 0.90 0.00 0.00 0.10 

Mean Ø  0.37 0.13 0.15 0.45 

Scale 0.30 0.10 0.10 0.30 
σ  0.27 0.14 0.27 0.37 

Table 11-25: Impact of Product Innovation on Innovation Outcomes 

 
 Impact of Quality Improvement on: 

Company 
Product 

Innovation 
Cost 

Reduction 
Speed 

Improvement 
Improved Innova-

tive Capability 
1 0.10 -0.10 0.00 0.90 
2 0.10 0.00 0.00 0.90 
3 0.30 0.10 0.10 0.30 
4 0.00 0.00 0.00 0.10 
5 0.10 -0.10 0.00 0.30 
6 0.30 0.00 0.10 0.10 
7 0.00 0.00 0.00 0.90 
8 0.30 0.30 0.10 0.90 
9 0.30 0.30 0.10 0.00 

10 0.00 0.30 0.30 0.90 
11 0.00 0.30 0.30 0.00 

Mean Ø  0.14 0.14 0.09 0.48 

Scale 0.10 0.10 0.10 0.30 
σ  0.14 0.15 0.11 0.41 

Table 11-26: Impact of Quality Improvement on Innovation Outcomes 
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 Impact of Cost Reduction on: 

Company 
Product 

Innovation 
Quality 

Improvement 
Speed 

Improvement 
Improved Innova-

tive Capability 
1 0.00 0.00 0.00 0.90 
2 0.00 0.00 0.00 0.90 
3 0.00 0.00 0.10 0.30 
4 0.00 0.00 0.00 0.10 
5 0.10 0.10 0.10 0.30 
6 0.00 0.00 0.00 0.10 
7 0.00 0.00 -0.10 0.10 
8 0.10 0.10 0.30 0.30 
9 0.10 0.00 0.00 0.00 

10 0.00 0.00 0.90 0.90 
11 0.00 0.00 0.00 0.00 

Mean Ø  0.03 0.02 0.14 0.35 

Scale 0.00 0.00 0.10 0.30 
σ  0.05 0.04 0.28 0.37 

Table 11-27: Impact of Cost Reduction on Innovation Outcomes 

 
 Impact of Speed Improvement on: 

Company 
Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Improved Innova-

tive Capability 
1 0.30 0.00 -0.10 0.90 
2 0.10 0.00 0.00 0.90 
3 0.10 0.10 -0.30 0.30 
4 0.00 0.00 0.00 0.10 
5 0.10 0.00 -0.10 0.30 
6 0.00 0.00 0.00 0.10 
7 0.00 0.00 -0.10 0.30 
8 0.10 0.10 0.30 0.30 
9 0.10 0.00 0.00 0.00 

10 0.00 0.00 0.00 0.30 
11 0.90 0.90 0.90 0.10 

Mean Ø  0.15 0.10 0.17 0.33 

Scale 0.10 0.10 0.10 0.30 
σ  0.26 0.27 0.34 0.30 

Table 11-28: Impact of Speed Improvement on Innovation Outcomes 
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 Impact of Improved Innovative Capability on: 

Company 
Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
1 0.90 0.90 0.90 0.90 
2 0.30 0.30 0.30 0.30 
3 0.90 0.90 0.90 0.90 
4 0.30 0.30 0.30 0.30 
5 0.90 0.90 0.90 0.90 
6 0.90 0.90 0.30 0.90 
7 0.90 0.90 0.30 0.90 
8 0.30 0.30 0.30 0.30 
9 0.90 0.10 0.10 0.10 

10 0.00 0.00 0.00 0.00 
11 0.90 0.00 0.00 0.00 

Mean Ø  0.65 0.50 0.39 0.50 

Scale 0.90 0.30 0.30 0.30 
σ  0.35 0.40 0.35 0.40 

Table 11-29: Impact of Improved Innovative Capability on Innovation Outcomes 
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11.2.6. Impact within Company Goals 
 Impact of Sales on: 
Company Profit Worth Reputation 

1 0.90 0.90 0.30 
2 0.90 0.90 0.30 
3 0.90 0.30 0.30 
4 0.90 0.90 0.90 
5 0.10 0.30 0.10 
6 0.90 0.30 0.30 
7 0.30 0.30 0.30 
8 0.30 0.30 0.10 
9 0.30 0.30 0.10 

10 0.90 0.30 0.30 
11 0.90 0.90 0.30 

Mean Ø  0.66 0.52 0.30 

Scale 0.90 0.30 0.30 
σ  0.33 0.30 0.22 

Table 11-30: Impact of Sales on Company Goals 

 
 Impact of Profit on: 
Company Sales Worth Reputation 

1 0.10 0.90 0.90 
2 0.10 0.90 0.90 
3 0.30 0.90 0.90 
4 0.30 0.90 0.90 
5 0.10 0.90 0.30 
6 0.10 0.30 0.30 
7 0.30 0.90 0.30 
8 0.10 0.90 0.30 
9 0.30 0.30 0.10 

10 0.00 0.90 0.30 
11 0.00 0.90 0.90 

Mean Ø  0.15 0.79 0.55 

Scale 0.10 0.90 0.30 
σ  0.12 0.24 0.34 

Table 11-31: Impact of Profit on Company Goals 
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 Impact of Worth on: 
Company Sales Profit Reputation 

1 0.10 0.10 0.90 
2 0.10 0.10 0.90 
3 0.10 0.10 0.90 
4 0.30 0.30 0.90 
5 0.10 0.10 0.90 
6 0.10 0.30 0.90 
7 0.10 0.10 0.00 
8 0.30 0.30 0.30 
9 0.30 0.30 0.10 

10 0.00 0.00 0.90 
11 0.00 0.00 0.90 

Mean Ø  0.14 0.15 0.69 

Scale 0.10 0.10 0.90 
σ  0.11 0.12 0.36 

Table 11-32: Impact of Worth on Company Goals 

 
 Impact of Reputation on: 
Company Sales Profit Worth 

1 0.90 0.90 0.30 
2 0.90 0.30 0.90 
3 0.90 0.90 0.10 
4 0.90 0.90 0.90 
5 0.10 0.10 0.00 
6 0.30 0.30 0.30 
7 0.90 0.30 0.30 
8 0.30 0.30 0.30 
9 0.10 0.10 0.30 

10 0.00 0.00 0.00 
11 0.90 0.30 0.30 

Mean Ø  0.56 0.40 0.34 

Scale 0.30 0.30 0.30 
σ  0.40 0.34 0.30 

Table 11-33: Impact of Reputation on Company Goals 
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11.3. Agamus Consult Study: Results 
The following tables are summaries of the Agamus Consult Study results [2]. The 
Agamus Consult Study uses different wording and structure than the “Impact of Inno-
vation” model. But all the elements of the Agamus Consult Study have been trans-
lated to fit into the elements of the “Impact of Innovation” model (see Table 7-1 and 
compare with chapter 4). 
The following scale has been used for the translation: 

Agamus Consult Study Mathematical Model Description 
☺☺ 0.9 strong influence 
☺☺ 0.3 moderate influence 
☺ 0.1 slight influence 
0 0.0 no influence 

 

 
Product 

Innovation 
Quality 

Improvement
Cost 

Reduction 
Speed 

Improvement 
Page [2] 

Strategy 0.9 0.0 0.9 0.1 190 

Mean / Rating 0.9 0.0 0.9 0.1  

Table 11-34: Impact of Strategy on Innovation Outcomes 

 

 
Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Page [2] 

0.1 0.1 0.9 0.0 195 

0.1 0.1 0.1 0.0 195 

0.1 0.9 0.1 0.1 200 

0.3 0.1 0.1 0.3 202 

0.1 0.0 0.3 0.1 203 

0.0 0.0 0.9 0.3 204 

0.0 0.3 0.1 0.3 205 

0.1 0.3 0.1 0.9 206 

0.9 0.1 0.3 0.3 207 

0.0 0.1 0.0 0.3 208 

0.1 0.1 0.1 0.3 211 

0.0 0.0 0.9 0.0 211 

Processes 

0.9 0.3 0.3 0.3 212 

Mean / Rating 0.3 0.1 0.3 0.3  

Table 11-35: Impact of Processes on Innovation Outcomes 
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Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Page [2]

0.1 0.0 0.3 0.9 224 

0.1 0.0 0.0 0.1 225 

0.0 0.1 0.1 0.1 226 

0.0 0.0 0.3 0.3 227 

0.1 0.1 0.1 0.1 228 

0.1 0.9 0.1 0.3 229 

0.9 0.9 0.9 0.9 233 

0.9 0.3 0.1 0.3 235 

0.1 0.9 0.1 0.3 237 

0.1 0.1 0.1 0.1 239 

0.0 0.1 0.1 0.0 241 

0.1 0.1 0.1 0.1 242 

Methods 

0.0 0.1 0.1 0.1 243 

Mean / Rating 0.1 0.3 0.1 0.3  

Table 11-36: Impact of Methods on Innovation Outcomes 

 
Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Page [2]

0.1 0.1 0.1 0.0 194 

0.1 0.3 0.1 0.3 218 

0.0 0.0 0.1 0.1 218 

0.1 0.3 0.1 0.1 219 

0.9 0.1 0.0 0.1 219 

0.3 0.0 0.1 0.1 219 

0.3 0.9 0.9 0.3 220 

Organization 

0.1 0.1 0.1 0.0 220 

Mean / Rating 0.3 0.3 0.1 0.1  

Table 11-37: Impact of Organization on Innovation Outcomes 

 
Product 

Innovation 
Quality 

Improvement 
Cost 

Reduction 
Speed 

Improvement 
Page [2]

0.1 0.1 0.1 0.1 196 
Corporate Culture 

0.0 0.0 0.9 0.3 197 

Mean / Rating 0.1 0.1 0.3 0.1  

Table 11-38: Impact of Corporate Culture on Innovation Outcomes 
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11.4.  MATLAB Code 
clc 
 
normalize=1; %normalize if =1 
N_end=100; %number of loops 
 
L1=[0 0.3 0.3 0.3 0.3 0.3 0.3;0.3 0 0.3 0.3 0.3 0.1 0.1;0.1 0.1 0 0.3 
0.3 0.1 0;0.1 0 0 0 0.9 0.3 0;0 0 0.1 0.1 0 0.1 0;0.1 0.1 0.1 0.1 0 0 
0.1;0.9 0.1 0.1 0.1 0.1 0.3 0]; %intra-level influences in level 1 
L2=[0 0.3 0.1 0.1 0.3;0.1 0 0.1 0.1 0.3;0 0 0 0.1 0.3;0.1 0.1 0.1 0 
0.3;0.9 0.3 0.3 0.3 0]; %intra-level influences in level 2 
L3=[0 0.9 0.3 0.3;0.1 0 0.9 0.3;0.1 0.1 0 0.9;0.3 0.3 0.3 0]; %intra-
level influences in level 3 
C1=[0.9 0.3 0.3 0.3 0.9;0.3 0.3 0.3 0.3 0.3;0.3 0.3 0.3 0.9 0.3; 0.3 
0.3 0.3 0.3 0.3;0.3 0.3 0.3 0.3 0.3;0.3 0.3 0.3 0.3 0.3;0.3 0.3 0.3 
0.3 0.3]; %inter-level influences between level 1 and level 2 
C2=[0.9 0.3 0.3 0.3;0.3 0.3 0.1 0.3;0.3 0.3 0.3 0.1;0.3 0.1 0.1 
0.3;0.3 0.3 0.3 0.3]; %inter-level influences between level 2 and 
level 3 
 
d=[1;1;1]; %ratio inter-level influence / intra-level influence 
[dL1;dL2;dL3] 
 
w1=[1;1;1;1;1;1;1]; %weight of the elements in level 1 
w2=[1;1;1;1;1]; %weight of the elements in level 2 
w3=[1;1;1;1]; %weight of the elements in level 3 
 
in=[1;0;0;0;0;0;0]; %wanted improvement 
 
s1=size(L1); %size of the matrix L1 
v1=ones(s1(1),1); 
e1=diag(v1); %identity matrix, same size as L1 
 
s2=size(L2); 
v2=ones(s2(1),1); 
e2=diag(v2); 
 
s3=size(L3); 
v3=ones(s3(1),1); 
e3=diag(v3); 
 
W1=e1; 
W2=e2; 
W3=e3; 
 
%calculate sums 
SL1= zeros(s1); 
SL2= zeros(s2); 
SL3= zeros(s3); 
 
TL1=e1; 
TL2=e2; 
TL3=e3; 
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for N = 1:N_end 
    TL1=L1' * TL1; 
    SL1=SL1 + TL1; 
    TL2=L2' * TL2; 
    SL2=SL2 + TL2; 
    TL3=L3' * TL3; 
    SL3=SL3 + TL3; 
end 
 
if normalize==1 %if SL has to be normalized 
 
%total indirect influence (SL) gets measured 
n1=sum(sum(SL1))/s1(1)*d(1); 
n2=sum(sum(SL2))/s2(1)*d(2); 
n3=sum(sum(SL3))/s3(1)*d(3); 
 
%special case if total indirect influence =0 
if n1==0 
    n1=1; 
end 
 
if n2==0 
    n2=1; 
end 
 
if n3==0 
    n3=1; 
end 
 
N1=n1*ones(s1); 
N2=n2*ones(s2); 
N3=n3*ones(s3); 
 
%normalize indirect influences 
SL1=SL1./N1; 
SL2=SL2./N2; 
SL3=SL3./N3; 
 
%weighting 
sw1=sum(w1)/s1(1); 
sw2=sum(w2)/s2(1); 
sw3=sum(w3)/s3(1); 
 
kw1=sw1*ones(s1(1),1); 
kw2=sw2*ones(s2(1),1); 
kw3=sw3*ones(s3(1),1); 
 
w1=w1./kw1; 
w2=w2./kw2; 
w3=w3./kw3; 
 
W1=diag(w1); 
W2=diag(w2); 
W3=diag(w3); 
end 
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%calculations 
A = (e3+(SL3)) * W3 * (C2)' * (e2+(SL2)) * W2 * (C1)' *(e1+(SL1)) * 
W1; 
out=A*in; 
s_out=sum(out)*ones(size(out)); 
s_in=sum(in)*ones(size(in)); 
 
out1=(e1+(SL1)) * W1 * in; %output of loop in level 1 
in2= W2 * (C1)' * (e1+(SL1))* W1 *in; %input into level 2 
out2=(e2+(SL2)) * W2 * (C1)' *(e1+(SL1)) * W1 * in; %output of loop in 
level 2 
in3= W3 * (C2)' * (e2+(SL2))* W2* (C1)' *(e1+(SL1)) * W1 * in; %input 
into level 3 
 
%output 
out 
out_realive=out./s_out*100 %relative output (total output=1) (in per-
cent) 
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11.5. MATLAB Code including the Assessment 
clc 
 
normalize=1; %normalize if =1 
N_end=100; %number of loops 
 
L1=[0 0.3 0.3 0.3 0.3 0.3 0.3;0.3 0 0.3 0.3 0.3 0.1 0.1;0.1 0.1 0 0.3 
0.3 0.1 0;0.1 0 0 0 0.9 0.3 0;0 0 0.1 0.1 0 0.1 0;0.1 0.1 0.1 0.1 0 0 
0.1;0.9 0.1 0.1 0.1 0.1 0.3 0]; %intra-level influences in level 1 
L2=[0 0.3 0.1 0.1 0.3;0.1 0 0.1 0.1 0.3;0 0 0 0.1 0.3;0.1 0.1 0.1 0 
0.3;0.9 0.3 0.3 0.3 0]; %intra-level influences in level 2 
L3=[0 0.9 0.3 0.3;0.1 0 0.9 0.3;0.1 0.1 0 0.9;0.3 0.3 0.3 0]; %intra-
level influences in level 3 
C1=[0.9 0.3 0.3 0.3 0.9;0.3 0.3 0.3 0.3 0.3;0.3 0.3 0.3 0.9 0.3; 0.3 
0.3 0.3 0.3 0.3;0.3 0.3 0.3 0.3 0.3;0.3 0.3 0.3 0.3 0.3;0.3 0.3 0.3 
0.3 0.3]; %inter-level influences between level 1 and level 2 
C2=[0.9 0.3 0.3 0.3;0.3 0.3 0.1 0.3;0.3 0.3 0.3 0.1;0.3 0.1 0.1 
0.3;0.3 0.3 0.3 0.3]; %inter-level influences between level 2 and 
level 3 
 
d=[1;1;1]; %ratio inter-level influence / intra-level influence 
[dL1;dL2;dL3] 
 
w1=[1;1;1;1;1;1;1]; %weight of the elements in level 1 
w2=[1;1;1;1;1]; %weight of the elements in level 2 
w3=[1;1;1;1]; %weight of the elements in level 3 
 
as_max=[5;5;5;5;5;5;5]; %maximum assessment 
as=[2;1;4;3;4;2;2]; %current assessment 
 
in=[1;0;0;0;0;0;0]; %wanted improvement BEFORE indirect influences of 
level 1 
in_max = as_max - as; %maximal possible improvement AFTER indirect in-
fluences of level 1 
 
s1=size(L1); %size of the matrix L1 
v1=ones(s1(1),1); 
e1=diag(v1); %identity matrix, same size as L1 
 
s2=size(L2); 
v2=ones(s2(1),1); 
e2=diag(v2); 
 
s3=size(L3); 
v3=ones(s3(1),1); 
e3=diag(v3); 
 
W1=e1; 
W2=e2; 
W3=e3; 
 
%calculate sums (Loop) 
SL1= zeros(s1); 
SL2= zeros(s2); 
SL3= zeros(s3); 
 
TL1=e1; 
TL2=e2; 
TL3=e3; 
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for N = 1:N_end 
    TL1=L1' * TL1; 
    SL1=SL1 + TL1; 
    TL2=L2' * TL2; 
    SL2=SL2 + TL2; 
    TL3=L3' * TL3; 
    SL3=SL3 + TL3; 
end 
 
if normalize==1 %if SL has to be normalized 
 
%total indirect influence (SL) gets measured 
n1=sum(sum(SL1))/s1(1)*d(1); 
n2=sum(sum(SL2))/s2(1)*d(2); 
n3=sum(sum(SL3))/s3(1)*d(3); 
 
%special case if total indirect influence =0 
if n1==0 
    n1=1; 
end 
 
if n2==0 
    n2=1; 
end 
 
if n3==0 
    n3=1; 
end 
 
N1=n1*ones(s1); 
N2=n2*ones(s2); 
N3=n3*ones(s3); 
 
%normalize indirect influences 
SL1=SL1./N1; 
SL2=SL2./N2; 
SL3=SL3./N3; 
 
%weighting 
sw1=sum(w1)/s1(1); 
sw2=sum(w2)/s2(1); 
sw3=sum(w3)/s3(1); 
 
kw1=sw1*ones(s1(1),1); 
kw2=sw2*ones(s2(1),1); 
kw3=sw3*ones(s3(1),1); 
 
w1=w1./kw1; 
w2=w2./kw2; 
w3=w3./kw3; 
 
W1=diag(w1); 
W2=diag(w2); 
W3=diag(w3); 
end 
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%calculations 
A = (e3+SL3) * W3 * (C2)' * (e2+SL2) * W2 * (C1)' *(e1+SL1) * W1; 
out=A*in; 
s_out=sum(out)*ones(size(out)); 
s_in=sum(in)*ones(size(in)); 
 
out1=(e1+SL1) * W1 * in; %output of loop in level 1 
in2= W2 * (C1)' * (e1+SL1)* W1 *in; %input into level 2 
out2=(e2+SL2) * W2 * (C1)' *(e1+SL1) * W1 * in; %output of loop in 
level 2 
in3= W3 * (C2)' * (e2+SL2)* W2* (C1)' *(e1+SL1) * W1 * in; %input into 
level 3 
 
out_max = (e3+SL3) * W3 * (C2)' * (e2+SL2) * W2 * (C1)' * in_max; 
s_out_max=sum(out_max)*ones(size(out_max)); 
 
input_for_max_assessment=inv((e1+SL1) * W1)*in_max; %needed improve-
ments of the “Innovation Enablers” to reach out1_max=(e1+SL1) * W1 * 
in_max=max_as 
 
%output 
out 
out_realive=out./s_out*100 %relative output (total output=1) (in per-
cent) 
 
improved_assessment = as + out1 %can get higher values than as_max! 
in_max_as=input_for_max_assessment 
out_max_realive=out_max./s_out_max*100 %relative output (total out-
put=1) (in per-cent) 
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11.6. Assessment of Innovation Capability 

Innovation supporting elements24 
 
The innovation ability is structured into 9 main enabling groups. 
 

 
 
Innovation supporting elements are assigned to every group. Totally 31 elements were defined.  
Every element has a content which is described in a sentence and complements. 

                                                 
24 The reader may recognize that this Assessment is not up to date with the “Impact of Innovation” model. The improvement of the Assessment is still in progress. For further 
information, please ask Dr. Markus Meier or Dr. Carmen Kobe. 

Processes

Organization

Methods

Tools 

Culture

Market

Technology

Resources

Enabling Elements 

Strategy
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General measures for the evaluation 

An evaluation scale of 1 (most extremely bad state) to 5 (excellent, ideal state) was determined. The evaluations 1-5 are based to fixed patterns: 

The enterprise has one inade-
quate state. 

Structuring as well as the im-
plementation is available first in 
the approach. Great improve-
ment potential. Mostly a entirely 
improvement will be necessary. 

Good starting position; situation 
has to be improved in structure 
and especially with respect to 
implementation. 

The gaps can be identified and 
concerned. 

Very good situation with respect to 
structure and implementation; 
systematic expansion and con-
tinuous optimization is necessary. 

The enterprise has an excellent, ideal 
situation. 

Scale 

The evaluation will allow steps of 0.5 

1 1.5 2 2.5 3 3.5 4 4.5 5 

 
 
Consider that the essential destination of the evaluation lies not the grading with points but to determine, during the discussion, commonly weak 
points related to the elements. 
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1. Strategy 

 Innovation Strategy 

The enterprise does not have 
any formulated innovation-
strategy 

The innovation strategy is com-
ponent of the enterprise strategy 
and vague formulates. 

An independent innovation-
strategy is formulated. Between 
enterprise strategy and innova-
tion strategy exists still gaps 
show themselves. Its communi-
cation in the enterprise has to 
be improved. 

An Innovations strategy is formu-
lated and synchronized with the 
enterprise strategy. The strategy 
considers the position in the mar-
ket as also the abilities of the 
enterprise The innovation strategy 
is quite known in the enterprise. 

An outstandingly formulated innova-
tion strategy is available. Enterprise-
strategy and innovation strategy are 
synchronized and commonly detailed. 
The strategy considers the position in 
the market as also the abilities of the 
enterprise. The synchronization as 
well as the innovation strategy itself 
will, under participation of all, regularly 
analysed and improved. The strategy 
and its importance is well known to 
everyone in the enterprise. 

2 Strategy-Innovation Fit 

Between innovation strategy and 
the innovation-projects exists no 
relationship. 

Innovation destinations are 
oriented annually at the strategy. 

Innovation-intentions are meas-
ured mainly by the innovation 
strategy. Valuation methods are 
missing however. 

All innovation projects are regu-
larly measured at the strategy fit 
based on defined valuation rules. 
The results of these evaluations 
lead to clear measures. 

All innovation projects are regularly 
measured at the strategy fit based on 
defined valuation rules. The results of 
these evaluations lead to clear meas-
ures. Experiences leads to continues 
improvements of the valuation rules. 
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2. Market 

2.1 Market-Analysis 

Market and customer analyses 
as also product analyses are not 
carried out. 

Market and product analyses 
are carried out punctually and 
little systematically. Both the 
market and the customer needs 
are insufficiently known. The 
problematic nature is recognized 
and discussed however no 
measures are taken yet. 

Market and product analyses 
become regular carried out but 
not systematically enough. Mar-
ket and customer needs are 
punctually known, however with 
missing systematic. 

Measures are determined and 
are introduced. 

Regularly and systematically com-
prehensive analyses are carried 
out. The results with respect to 
product performance, quality costs 
lead to new or expanded product 
definitions. The dates are still too 
little systematically collected and 
used. 

Analyses are carried out regularly and 
systematically with respect to the 
weaknesses of the own products, the 
competition, the market attractivity, 
the market and customer needs. Sev-
eral sources, national as well as inter-
national serve for information (Cus-
tomers, fairs, services ...). The results 
with respect to product performance, 
quality and costs are gathered and 
used systematically. 
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2.2 Product-Management 

A product management does 
not exist and lead regularly to 
problems in product develop-
ment processes. 

Vague or too late formulated 
innovation targets lead fre-
quently to misunderstandings or 
to missing information in the 
projects. The problematic nature 
is recognized and discussed, 
however no measures taken yet. 

To formulate innovation targets 
unambiguously and on time is a 
recognized weak point.  

Measures are determined and in 
introduction. 

The product management under-
stands to formulate innovation 
targets unambiguously and on 
time. The resultant product-
definitions are discussed as inno-
vation-targets with the evolution 
and determined early. 

The product management excellently 
understands to recognize market 
needs, technology trends and -
possibilities, to equalize with the strat-
egy and to formulate innovation tar-
gets out of it. The resultant product 
definitions are formulated unambigu-
ously and on time with respect to 
product performance, -quality, costs 
and times. A close cooperation with 
the design team, already exists in a 
early stage of the innovation.  

Misjudgments or mistakes in the prod-
uct management are reason for its 
improvement. 
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3. Technology 

3.1 Technology Management 

The enterprise does not know 
any technology-management 

Technology-management oc-
curs rather by chance. Respon-
sibilities and procedure are not 
defined. 

The enterprise conducts a good 
technology management: Re-
sponsibilities, processes and 
communication paths are partly 
determined.  

Weaknesses were recognized 
and the state will be improved 
continuously. 

The enterprise conducts a good 
technology management: New or 
substituting technologies are regu-
larly analyzed and converted into 
projects. Patents, relevant litera-
ture, legal affairs were under su-
pervision. 

Responsibilities, processes and 
communication paths are mainly 
determined. 

The enterprise conducts a very good 
technology management: New or 
substituting as well as disruptive tech-
nologies are regularly analyzed and 
converted into projects.; Patents, 
relevant literature, legal affairs are 
were under permanent supervision. 

Responsibilities, processes and com-
munication paths clearly determined. 

A clear Patent-, licensing strategy 
exists. 

Weaknesses are continuously ana-
lyzed and lead to continuous im-
provement. 

3.2 Technology Competencies 

The enterprise has a low tech-
nological state. 

The enterprise has a lower-
average technological state; 
Weaknesses were recognized, 
An Improvement is to be 
achieved however difficult to 
achieve. 

The enterprise has a good tech-
nological state; Weaknesses 
were recognized and the state 
will continuously improve. 

The enterprise is technologically 
comparable with the best competi-
tion; Technology improvement or 
substitute is planned, processed 
and implemented. 

The enterprise is technologically lead-
ing; Technology improvement or sub-
stitute are carefully planned, qualita-
tively processed and perfectly imple-
mented within a defined time frame.  

The technology competence is formu-
lated and enlarged continuously. 
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4. Resources 

4.1 Resources Innovation 

No or only few financial re-
sources for innovations are 
available. 

The financial means are too 
limited to carry out the essential 
innovations. A systematic for the 
appropriation is missing to a 
large extent. 

An investment amount lower-
average for the specific branch 
is available. The assignment 
occurs not systematically 
enough. Measures are deter-
mined. 

An investment amount average for 
the specific branch is regularly 
available. The assignment of the 
means for the longer-term investi-
gation and the different Innovation 
occurs systematically. The use of 
the means is effective. 

An investment amount surpassing for 
the specific branch regularly available. 
Also exceptional promising projects 
find support. The assignment of the 
means for the longer-term research 
and the different innovation occurs 
systematically. The use of the aver-
ages is effective. 

4.2 Resources Engineering 

No or too brief resources are 
available in the engineering. 

The resources in the engineer-
ing are insufficient in quality and 
quantity to carry out the essen-
tial innovations. The weak-
nesses are recognized; meas-
ures however inadequately. 

Quality or quantity of engineer-
ing resources to carry the 
essential innovations success-
fully out are frequently 
insufficient. A weak point is the 
efficiency. Weaknesses are 
recognized and measures are 
under progress. 

The quality and efficiency of the 
engineering resources are on high 
level. Bottlenecks are reduced 
through established external part-
nerships. 

The quality (know how, skills, intellect, 
etc..) and efficiency (time commit-
ment, result, etc.) of the engineering 
resources are on highest level. Estab-
lished external partnerships are linked 
narrowly.   

The quality and quantity is checked 
and measures for its optimization 
introduced regularly. 
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4.3 Resources Production 

No or only few financial re-
sources for production are 
available. 

The abilities and the efficiency 
of the production are lower-
average. 

The investments for the means 
of production are too limited for 
the essential innovations. A 
systematic for the appropriation 
is missing to a large extent. 

An investment for production 
lower-average for the specific 
branch is set up regularly. The 
assignment occurs still too few 
systematically. Measures are 
determined. 

An investment amount for the 
production average for the specific 
branch is set up regularly. 

The assignment for the different 
production fields occurs according 
to defined principles. The use of 
the averages is effective. 

The quality and quantity and effi-
ciency of the production are on 
high level.  

The needs for the ramp up and/or 
the serial production as well as 
short-term production issues are 
covered well. 

Quality and quantity are annually 
checked and investments or im-
provements are implemented. 

An investment amount for the produc-
tion average for the specific branch is 
set up regularly. 

The assignment for the different pro-
duction fields occurs according to 
defined principles. The use of the 
averages is effective. 

The quality and quantity (machine 
equipment, automation, quality con-
trol, logistics, etc.) and efficiency (re-
sult, flexibility) of the production are on 
highest level.  

The needs for the ramp up and/or the 
serial production as well as short-term 
production issues are covered very 
well. 

The quality and quantity is perma-
nently checked and investments or 
improvements as well implemented. 
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4.4 Resources sale/service 

No or too brief resources are 
available in the sale/ service. 

Quality and quantity of re-
sources in the sale/service are 
inadequate to introduce suc-
cessfully the new products into 
the market. The weaknesses 
are recognized; measures are 
moved, however, inadequately. 

Quality and quantity of re-
sources in the sale/service are 
particularly insufficient to intro-
duce the new products into the 
market. Weaknesses are recog-
nized and measures are moved. 

Quality and quantity of resources 
in the sale/service are sufficiently 
to introduce and the new products 
well into the market and to enable 
the maintenance 

Quality and quantity of resources in 
the sale/service are outstanding to 
introduce the new products into the 
market and to enable the mainte-
nance. 

The quality and quantity is regularly 
checked and measures for the optimi-
zation introduced. 

4.5 Further Education 

Further education in innovation 
issues hardly occurs. 

The necessity of the further 
education in innovation issues is 
recognized, however, measures 
only occasionally taken.  

Further education in innovation 
issues is a declared goal in the 
enterprise. Regularly employees 
attend corresponding further 
education offers. The experi-
ences show still weaknesses. 

A firm pillar of the enterprise lies in   
continuous further education in 
innovation issues. Employees 
define independently existing gaps 
and education goals. The enter-
prise recognizes and supports the 
further education. 

An essential pillar of the enterprise lies 
in continuous further education in 
innovation importance in the enter-
prise. Employees define independ-
ently existing gaps and education 
goals. The enterprise recognizes and 
supports the further education within 
defined budgets. The selection of the 
education sites is based on highest 
claims and the experiences were 
evaluated continuously. 
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5. Processes 

5.1 Innovation-Pipeline 

Innovation impulses reach the 
enterprise and the further inno-
vation process uncontrolled.   

Only few impulse processes are 
formulates (for example im-
pulses from service reports). 
Based on that innovation-
proposals were rarely formu-
lated. 

Some impulse processes, as 
well from market, enterprise or 
from technology are formulated, 
yet implemented still differently 
well. Innovation proposals are 
partly based on these impulses. 

Impulse sources from market 
(especially from customers), en-
terprises and technology are for-
mulated and implemented as 
processes. The responsible posi-
tions evaluate the ideas regularly 
and based on that formulate inno-
vation proposals. 

Actively as well as passively impulses 
led from market (especially from cus-
tomers), enterprise and technology 
were process based collected, evalu-
ated in defined teams (for example 
exploration teams) and processed to 
innovation ideas. The processes for 
the idea generation are well anchored 
in the enterprise, lived and improved 
continuously. 
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5.2 Innovations-Processes 

No process model is available 
for innovation intentions. Innova-
tion-processes are led as indi-
vidual projects. 

A process model for innovation 
intentions is defined in rough 
steps. Few Projects are led on 
that. 

A process model for innovation 
intentions, organized in sub 
processes is available. The 
implementation and anchoring in 
the enterprise has still to be 
improved. Projects are partly led 
based on that process model. 

A process model for innovation 
intentions with sub processes is in 
the enterprise defined, imple-
mented and trained. An essential 
element forms the description of 
the innovation target (ex. delivery 
specification) with requirement list 
with respect to product qualities, 
costs and time issues. Projects 
are led mainly to this process 
model. 

A process model for innovation inten-
tions with detailed sub processes and 
defined results is available well an-
chored available in the enterprise. An 
essential element forms the compre-
hensive description of the innovation 
target (ex. market performance profile) 
with all necessary elements with re-
spect to market, environment, product 
performance, quality, costs, time is-
sues, and so forth. The process model 
approves also necessary flexibility. 
Projects are generally led to this proc-
ess model. Experiences are used for 
the continuous improvement of the 
model. 
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5.3 Innovations-Filter 

No innovation-filters are avail-
able 

Innovation intentions are 
checked individually at few de-
liverables. 

The innovation-process includes 
some filters. As measurement 
only financial threshold values 
serve. The implementation must 
be still improved. The projects 
are filtered mainly according to 
these rules. 

The innovation-process has de-
fined filters and the model is well 
introduced and anchored. Several 
measurement variables are de-
fined. The filtering allows a pur-
poseful project prioritization as 
well as a resource assignment.  

A superior port folio analysis -
filtering all current projects' hardly 
exists.  

The innovation-process has defined 
filters and the model is well introduced 
and anchored. The filters contain 
balanced success factors (including 
disruptive innovations).  

The filtering supports purposefully the 
project prioritization as well as the 
resource assignment. A superior port 
folio analysis supervises and priori-
tizes all current projects based on 
determined criteria. 

The model has flexibility not to sup-
presses disruptive projects. 

The experiences are gained for the 
continuous improvement of the model. 
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5.4 Project Management und Controlling 

It exists no or only a weak pro-
ject management. 

A project management exists. At 
the start projects gets deliver-
ables in form of resources and 
time, yet insufficient controls. 

A project management with 
respect to expected quality 
(requirements), resources and 
times exists and projects are 
structured mainly after that. The 
projects are checked for the 
target fulfillment at loosely de-
fined milestones and measures 
determined. The implementation 
must be still improved.  

A project-management on the 
basis of the process model is 
defined and well introduced. The 
target definition for the innovation 
intention forms the basis for the 
controlling. Projects are assessed 
at the determined milestones 
based on defined measurement 
variables and measures are de-
fined. A multi project management 
is not available. 

A project management for single- as 
well as for o multi projects on the 
basis of the process model is defined 
and well introduced. A comprehensive 
documentation of the targets for the 
innovation intention forms the basis of 
the controlling. Also a sound commu-
nication concept is implemented. 
Projects are assessed at the deter-
mined milestones based on defined 
measurement variables and measures 
are defined. "Lessons learnt" at the 
projects end led to continuous im-
provement of the project-
management. 
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5.5 Production-Planning 

A production planning for prod-
uct development projects occurs 
on completion of the construc-
tion. 

During the design stage occa-
sional conversations with pro-
duction parties and subcontrac-
tors occur to discuss fabrication 
possibilities. 

Production specialists and sub-
contractors become early inte-
grated into the innovation proc-
ess and advise the team in 
production issues as well as in 
its optimization. A potential for 
the improvement is available 
and concerned. 

Production planning is a coupled 
process. Specialists and partners 
enterprise- intern and external are 
closely integrated into the team 
and support with respect to the 
optimization of the production. 
Quality, costs and time are always 
highest goal. 

Production planning is an independent 
process closely coupled with the inno-
vation process. The planning consid-
ers both the ramp up- as also the 
serial production. Specialists and 
partners enterprise- intern and exter-
nal are closely integrated into the 
team and support with respect to the 
optimization of the overall product. 
Also new manufacturing processes 
find entry. Quality, costs, time and 
flexibility are always highest goals. 
Experiences are continuously ana-
lyzed and lead to further improvement 
of the planning and innovation proc-
ess. 
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5.6 Market-Launch-Planning 

No market launch planning 
occurs. 

The market launch planning 
occurs only loosely coupled, 
mostly late and unidirectional 
with the development team. 

The marketing and the sale-
specialists are integrated during 
the innovation process. The 
coordination and synchroniza-
tion between technique and 
market however needs im-
provement and leads often to 
misunderstandings. 

Market introductory planning is a 
coupled process. Specialists and 
partners enterprise-intern and also 
-external are closely integrated in 
the team from the very beginning. 
Results of the development are 
early measured off and formulated 
in market performance. Market 
adaptations are continuously led 
back into the development proc-
ess. 

Market introductory planning is an 
independent process closely coupled 
with the innovation process. The plan-
ning considers both the first-time in-
troduction and also the market-
/product enlargement. Specialists and 
partner’s enterprise-intern and also -
external are closely integrated in the 
team. Results of the development are 
early measured off and formulated in 
market performance. Markets adapta-
tions are continuously led back into 
the development process. Experi-
ences are continuously analyzed and 
lead to further improvement of the 
planning and innovation process. 
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6. Methods 

6.1 Innovation/ Design- Methods 

The use of innovation/ design-
methods hardly exists. 

A few innovation/ design meth-
ods are known. The use occurs 
sporadically and rather by 
chance. The results are often 
not fruitful. 

Several innovation/ design-
methods and their potential are 
known. The use of the methods 
is coupled with the innovation-
process. The result-oriented 
application forms frequently 
problems. 

Multiple innovation/ design-
methods and their potential are 
known. The application is partly 
prescribed in the innovation proc-
ess, to the partly selectable to 
support. The application is mostly 
efficient and effective and already 
many successes were identified. 

Multiple innovation/ design-methods 
and their potential are known. The 
application is partly prescribed in the 
innovation process, to the partly se-
lectable to support.  The application, 
through external specialists conducted 
or carried out through internal trained 
teams is, mostly efficient and effective 
and identified already many suc-
cesses. Experiences lead to continu-
ously improvements. 

6.2 internal Communication 

The internal communication 
during the innovation project 
causes always great problems. 

The internal communication 
during the innovation project is 
determined occasionally. Pro-
jects suffer from problem af-
flicted communication. 

The internal communication 
during the innovation project is 
determined. The functional con-
version causes however still 
problems and slips. The prob-
lems are recognized and im-
provements under implementa-
tion. 

The internal communication during 
an innovation project has a deter-
mined form with respect to con-
tent, chronological sequence and 
channel and is applied success-
fully. 

The intern communication during an 
innovation project has a determined 
form with respect to content, chrono-
logical sequence and channel and is 
applied successfully. Recognized 
communication problems are dis-
cussed and lead to continuous im-
provement. 
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6.3 external Communication 

The external communication 
during the innovation project 
causes always great problems. 

The external communication 
during the innovation project is 
determined occasionally. Pro-
jects suffer from problem af-
flicted communication. 

The external communication 
during the innovation project is 
determined. The functional con-
version shows however misun-
derstandings and information 
gaps with external parties. The 
problems are recognized and 
under implementation. 

The external communication dur-
ing an innovation project has a 
determined form with respect to 
content, chronological sequence 
and channel and is applied suc-
cessfully. External groups are in 
the most cases reasonably in-
formed. 

The external communication during an 
innovation project has a determined 
form with respect to content, chrono-
logical sequence and channel and is 
applied successful. External groups 
are always reasonably informed. Rec-
ognized communication problems are 
discussed and lead to continuous 
improvement. 
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7. Tools 

7.1 Design Tools 

Only 2D CAD system are in use 

Production documentations are 
delivered in hardcopy form onto 
the manufacturing. 

No Rapid Prototyping is applied. 

Mainly 2D CAD system are in 
use. 3D CAD, however, only 
sporadically. An introductory 
plan for 3D CAD does not exist. 

Production documentation from 
the 2D or CAD are mixed deliv-
ered in hardcopy form or digital 
form to the manufacturing.  

Rapid Prototyping is known but 
hardly applied. 

2D and 3D CAD systems are 
used.. The 3D System is in 
broad introduction. 

An introductory plan with pilot 
projects and application guide-
lines exists. 

Production documentations from 
the 2D or CAD are delivered to 
the manufacturing in digital 
form. 

Sometimes 3D-models or DXF-
files are transferred to the NC 
programming.  Virtual and digital 
prototyping possibilities are 
confessed and are partly set in. 

3D CAD and its possibilities are 
used within the new designs. Ap-
plication guidelines exist and were 
confessed. 

For selected parts a CAD-CAM 
integration exists. 

The design of production equip-
ment is linked organizationally. 

Virtual and Digital Prototyping 
possibilities are known and are set 
in for design verification and for 
communication successfully. 

A 3D CAD is introduced comprehen-
sively. Available constructions are 
most mainly modeled on 3D.  

The vertical process chain from the 
design model to fabrication model to 
production equipment is associatively 
linkt. The NC programming puts di-
rectly on these structures. 

State-of-the-art prototyping tools are 
set in effectively and efficiently during 
the whole process of development; the 
benefit is confirmed and is enlarged 
continuously.  The enterprise serves in 
a multiple way as a benchmark. 
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7.2 Data Integration 

The drawing administration 
occurs within a file system. Bills 
of material are paper based or 
processed in Word/Excel and 
incorporated manually to the 
ERP system. 

A CAD-model and/or CAD draw-
ing administration are available. 

Parts and bills of material proc-
essed separately and incorpo-
rated manually to the ERP sys-
tem. 

A PDM solution is available 
within the master data of the 
parts, bills of material and CAD 
models and/or CAD drawings 
are managed. 

Integration into the ERP is not 
available. 

A PDM-solution is available. The 
system is part or bill of material 
oriented. The CAD- and/or. Engi-
neering tools are integrated. 

Integration into the ERP is avail-
able. 

A PDM-solution is available. Within 
the PDM the different CAD systems 
and/or engineering tools of mechanics 
(CAD mechanics), electrical equip-
ment/electronics (E CAD) and soft-
ware are integrated. Within the PDM a 
common bill of material from the fields 
of mechanics, Elektro/Elektronik and 
software is available. 

The PLM-system is coupled with the 
ERP. 

The enterprise processes are inte-
grated modeled in the PLM and/or in 
the ERP system. 

The information managed within the 
PLM is directly used in further busi-
ness processes.  

A continuous enlargement of the date 
use occurs. 

The enterprise serves in a multiple 
way as a benchmark. 
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7.3 Engineering Analysis Tools 

Engineering tools were not ap-
plied. 

Engineering tools are set in 
sporadically. The know-how 
rarely exists. 

In crucial designs cases engi-
neering tools are set in purpose-
fully; know-how carrier are intern 
and external confessed. 

Engineering tools are set in at 
different design stages; Guidelines 
for the commitment are available; 
the know-how intern and external 
is on high level. 

State-of-the-art engineering tool, inte-
grated in the Design tools were ap-
plied effectively and efficiently during 
the whole process of development; the 
benefit is confirmed.  The know-how 
intern and external is on very high 
level and enlarged continuously. The 
enterprise serves in a multiple way as 
a benchmark. 

7.4 Communication Tools 

Communication between the 
developers and external per-
sons occurs mainly with phone 
and fax. 

Modern tools for asynchronous 
communication are available; 
The use prepares however still 
difficulties. 

Partly modern tools for commu-
nication are set in; Attempts for 
the continuous improvement are 
at the operation. 

Modern tools of the asynchronous 
and synchronous communication 
are set in and used effectivelly. 

State-of-the-art communication tools 
are set in during the whole process of 
development and used effectively and 
efficiently; the benefit is confirmed and 
expanded continuously. The enter-
prise serves in a multiple way as a 
benchmark. 
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8. Organization 

8.1 Innovation-Team 

Innovation-teams do not exist. 
Persons for innovation projects 
are spread within the main or-
ganization.  

The employment of innovation-
responsible persons is not a 
topic in the enterprise. 

Innovations occur mostly in 
project-teamsbased on the line 
organization. Priority conflicts 
are the rule and the projects can 
be carried out seldom to plan. 

Innovations occur mostly in 
defined teams, partly in project 
teams. The advantages of the 
team organization are recog-
nized, yet trained still too few. 

Priority conflicts lead in a multi-
ple way to problems. 

The employment of innovation 
employees as well as the form-
ing of innovation-teams shows 
weak points. 

 

 

Innovations occur through inde-
pendent teams. Team organiza-
tion is an established form enter-
prise-intern as well as external 
(subcontractor, partner).  

The employment of innovation 
employees as well as team form-
ing aspects is based on highest 
claims.  

The team management is led by 
strong objective and social per-
sonalities. Direct responsibility, 
self-determination, authorization to 
decide and self organization are 
important elements. 

Innovations occur through independ-
ent, hierarchy-free teams. Team or-
ganization is an outstandingly estab-
lished form local and global com-
pound, enterprise-intern and external 
(subcontractor, partner). The team 
organization is also adopted by the 
type of the innovation-project.  

The employment of innovation em-
ployees as well as team forming as-
pects is based on highest claims.  

The team management is led by 
strong objective and social personali-
ties. Direct responsibility, self-
determination, authorization to decide 
and self organization are important 
elements. 

Experiences lead to the continuous 
improvement. 
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8.2 Functional Interaction 

A close cooperation within dif-
ferent departments hardly ex-
ists. 

The cooperation and communi-
cation between the different 
departments like sale, services, 
production, development, lab, 
customers, and so forth only 
partly exists. Projects suffer 
from this lack. 

The cooperation and communi-
cation between the different 
departments like sale, services, 
production, development, lab, 
customers, and so forth is exist-
ing, causes, however, still prob-
lems. Measures are taken. 

The cooperation and communica-
tion between the different depart-
ments like sale, services, produc-
tion, development, lab, customers, 
and so forth is well organized and 
established. The global communi-
cation causes in a multiple way 
still problems. 

Innovation is understood and lived as 
a tightly coupled co-operation of the 
different enterprise functions.  

The cooperation/ communication of 
the different departments from sale, 
services, production, development, 
lab, customers, and so forth is excel-
lent organized and established both in 
the local enterprise and in the global 
compound and.  

Experiences lead to the continuous 
improvement. 
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8.3 Interdisciplinary Interaction and Networks 

The cooperation/ communica-
tion of the different disciplines 
within the enterprise and with 
external expert groups, universi-
ties, and organizations is hardly 
available. 

The cooperation/ communica-
tion of the different disciplines 
within the enterprise and with 
external expert groups, universi-
ties, and organizations is only 
sporadic and in an uncontrolled 
way available. 

The cooperation/ communica-
tion of the different disciplines 
within the enterprise and with 
external expert groups, universi-
ties, and organizations is avail-
able, not defined however or-
ganizationally. 

The cooperation/ communication 
of the different disciplines within 
the enterprise and with external 
expert groups, universities, and 
organizations is determined. Re-
sponsible persons are defined and 
bring the knowledge organized 
into the enterprise. 

Networks are established and 
organized by contract. 

Innovation is understood and lived as 
a tightly coupled co-operation of the 
different knowledge from different 
disciplines and from different person 
groups.  

The cooperation/ communication of 
the different disciplines within the 
enterprise and with external expert 
groups, universities, and organizations 
is outstandingly organized and estab-
lished. Responsible persons are de-
fined and bring the knowledge organ-
ized into the enterprise. 

Networks are established and organ-
ized by contract. 

Knowledge from other field/person 
finds frequently the way to the innova-
tion. 

Experiences lead to the continuous 
improvement. 
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9. Corporate Culture 

9.1 Innovation culture 

An innovation culture does not 
exist. New ideas do not have 
any fertile soil. 

The enterprise recognized that 
the innovation culture is to be 
corrected in most different tiers. 
First measures are reviewed; 
the way for improvement how-
ever is still far. 

In the last years the enterprise 
set in purposeful projects to 
improve the existing innovation 
culture  

Openness for innovation, ex-
pansion of the competences, the 
customer orientation, cost- and 
quality conscious are the goals.  

There are first positive results 
and the further expansion is 
observed. 

The enterprise has a traditionally 
open culture both for new ideas 
and for the expansion of the exist-
ing competencies. Both customer 
orientation and highest cost- and 
quality conscious are uppermost 
commitments. The enterprise has 
a healthy self appraisal. 

The enterprise has an acknowledged 
open culture both for new ideas and 
for the expansion of the existing com-
petences . Everyone in the enterprise 
understands himself as an Innovator, 
inserts ideas, is open to other ideas 
and supports the realization. Both 
customer orientation and highest cost- 
and quality conscious are uppermost 
commitments and deeply imple-
mented. The enterprise has a healthy 
self appraisal. The continuous im-
provement of the culture is actively 
carried out. 
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9.2 Communication 

A bad communication culture 
exists. 

The weaknesses in the discus-
sion culture are recognized, 
repeatedly discussed and 
measures defined. An improve-
ment is, however, hardly visible. 

Individual weaknesses in the 
discussion culture were recog-
nized and continuous actions for 
its improvement taken. One 
considers himself on good way. 

An open discussion culture was 
built up. Frankness and honesty 
are supported.  

Hierarchy is not abused. 

A traditionally open discussion culture 
exists. Frankness and honesty are 
supported. One takes consciously 
time for discussions. 

Also listening and questioning is un-
derstood as discussion.  

Hierarchy is not abused. 

Weaknesses in the communication 
culture are discussed and are impulse 
for improvement. 
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9.3 Leadership 

Management considers innova-
tion as a cost factor in the ac-
counting. 

Management doesn’t estimate 
Innovation seriously enough. 
Innovation successes are self-
evident facts; flaws are reasons 
for negative criticism.  

Measures are determined. An 
improvement is, however, hardly 
visible.  

Management estimates innova-
tion seriously but not sufficiently 
communicated or accordingly 
acted. Measures for the im-
provement are defined and there 
are first positive results. 

Innovation and entrepreneurial 
thinking are coupled closely.  

Great importance is brought to 
innovative action. 

The management understands to 
set goals and to concede open 
spaces for actions. 

Innovation successes are topics to 
speak about. 

Failures lead to positive discus-
sions.   

Innovation and entrepreneurial think-
ing are coupled closely. Risks and 
abilities are estimated well. 

Great importance and esteem is 
brought to innovative action and to 
creativity.  

The management understands to set 
goals and to concede open spaces for 
actions. 

Innovative employees are regarded as 
models. Innovation successes are 
honored and celebrated.  

Failures and mistakes lead to positive 
discussions and are reason in order to 
learn from that and to correct. 
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9.4 Motivation 

Motivation for innovative action 
is not available. 

Innovations are still too few 
supported through motivation. 
First discussions show the ac-
tion requirement. 

Innovations are still too few 
supported through motivation. 
Individual motivation elements 
are discussed and in the intro-
duction.  

The enterprise understands to 
support innovations through moti-
vation. Individual motivation ele-
ments exist already and lead to a 
perceptible improvement. 

The enterprise understands to support 
innovations through motivation. Inno-
vative employees are honored particu-
larly. 

Different motivation elements as 
available time, self responsibility, 
defined incentives or bonus models for 
innovation successes, regular innova-
tion competitions, possibilities for the 
further education, career chances and 
so forth exist and are enlarged con-
tinuously. 

 
 
 



     

Diploma Thesis Nadja Wälchli page 172 of 180 

12. List of Figures 
Figure 3-1: “Impact of Innovation” Model..................................................................... 8 
Figure 3-2: How to Improve Company Goals? ............................................................ 9 
Figure 3-3: The Innovation Outcomes-Level as Connection ....................................... 9 
Figure 4-1: Innovation Enablers ................................................................................ 14 
Figure 4-2: Innovation Outcomes .............................................................................. 24 
Figure 4-3: Company Goals ...................................................................................... 28 
Figure 5-1: From the Assessment to the Output ....................................................... 33 
Figure 5-2: Loop-Solution Overview .......................................................................... 35 
Figure 5-3: Loop-Solution Input ................................................................................. 36 
Figure 5-4: Loop-Solution Calculation ....................................................................... 36 
Figure 5-5: Inter-Level Dependencies ....................................................................... 38 
Figure 5-6: Loop-Solution .......................................................................................... 40 
Figure 5-7: Calculation Structure............................................................................... 41 
Figure 6-1: Getting Started ........................................................................................ 49 
Figure 6-2: Fill in the Matrix L1 .................................................................................. 50 
Figure 6-3: Fill in the Matrix C1 ................................................................................. 51 
Figure 6-4: Fill in the Weight_W ................................................................................ 52 
Figure 6-5: Fill in the Influence Ratio......................................................................... 53 
Figure 6-6: Fill in the Input and Calculate the Output ................................................ 54 
Figure 6-7: Sum......................................................................................................... 55 
Figure 7-1: Results of the Structural Model [61] ........................................................ 58 
Figure 7-2: New Product Performance ...................................................................... 63 
Figure 7-3: Importance of Company Goals-Elements ............................................... 67 
Figure 7-4: Inter-Level Influence of Strategy ............................................................. 68 
Figure 7-5: Inter-Level Influence of Resources ......................................................... 69 
Figure 7-6: Inter-Level Influence of Processes.......................................................... 70 
Figure 7-7: Inter-Level Influence of Methods............................................................. 71 
Figure 7-8: Inter-Level Influence of Tools.................................................................. 72 
Figure 7-9: Inter-Level Influence of Organization ...................................................... 73 
Figure 7-10: Inter-Level Influence of Corporate Culture ............................................ 74 
Figure 7-11: Inter-Level Influence of Product Innovation........................................... 75 
Figure 7-12: Inter-Level Influence of Quality Improvement ....................................... 76 
Figure 7-13: Inter-Level Influence of Cost Reduction ................................................ 77 
Figure 7-14: Inter-Level Influence of Speed Improvement ........................................ 78 
Figure 7-15: Inter-Level Influence of Improved Innovative Capability ....................... 79 
Figure 7-16: Intra-Level Influence of Strategy ........................................................... 80 
Figure 7-17: Intra-Level Influence of Resources ....................................................... 81 
Figure 7-18: Intra-Level Influence of Processes........................................................ 82 



     

Diploma Thesis Nadja Wälchli page 173 of 180 

Figure 7-19: Intra-Level Influence of Methods........................................................... 83 
Figure 7-20: Intra-Level Influence of Tools................................................................ 84 
Figure 7-21: Intra-Level Influence of Organization .................................................... 85 
Figure 7-22: Intra-Level Influence of Corporate Culture ............................................ 86 
Figure 7-23: Intra-Level Influence of Product Innovation........................................... 87 
Figure 7-24: Intra-Level Influence of Quality Improvement ....................................... 88 
Figure 7-25: Intra-Level Influence of Cost Reduction ................................................ 89 
Figure 7-26: Intra-Level Influence of Speed Improvement ........................................ 90 
Figure 7-27: Intra-Level Influence of Improved Innovative Capability ....................... 91 
Figure 7-28: Intra-Level Influence of Sales................................................................ 92 
Figure 7-29: Intra-Level Influence of Profit ................................................................ 93 
Figure 7-30: Intra-Level Influence of Worth ............................................................... 94 
Figure 7-31: Intra-Level Influence of Reputation ....................................................... 95 
Figure 8-1: Impact on Company Goals (Different Ratio) ......................................... 104 
Figure 8-2:  Impact on Company Goals (Different Number of Loops) ..................... 105 

 



     

Diploma Thesis Nadja Wälchli page 174 of 180 

13. List of Tables 
Table 4-1: Element Definition of Strategy.................................................................. 15 
Table 4-2: Element Definition of Resources .............................................................. 16 
Table 4-3: Element Definition of Processes .............................................................. 18 
Table 4-4: Element Definition of Methods ................................................................. 20 
Table 4-5: Element Definition of Tools ...................................................................... 21 
Table 4-6: Element Definition of Organization........................................................... 22 
Table 4-7: Element Definition of Corporate Culture................................................... 23 
Table 4-8: Element Definition of Product Innovation ................................................. 25 
Table 4-9: Element Definition of Quality Improvement .............................................. 26 
Table 4-10: Element Definition of Cost Reduction..................................................... 26 
Table 4-11: Element Definition of Speed Improvement ............................................. 27 
Table 4-12: Element Definition of Improved Innovative Capability ............................ 27 
Table 4-13: Element Definition of Sales .................................................................... 29 
Table 4-14: Element Definition of Profit..................................................................... 29 
Table 4-15: Element Definition of Worth.................................................................... 30 
Table 4-16: Element Definition of Reputation............................................................ 30 
Table 5-1: Objectives of the Mathematical Model ..................................................... 32 
Table 6-1: Matrix L1................................................................................................... 50 
Table 7-1: Translation of the Agamus Consult Elements .......................................... 57 
Table 7-2: Impact of Innovation Enablers on Innovation Outcomes [2]..................... 57 
Table 7-3: Impact of Innovation Enablers on Innovation Outcomes [61]................... 58 
Table 7-4: Comparison of the Results in [2] and [61] ................................................ 59 
Table 7-5: Impact of Innovation Outcomes on Company Goals [34]......................... 60 
Table 7-6: Impact of Innovation Enablers on Company Goals .................................. 63 
Table 7-7: Impact within the Innovation Outcomes [34] ............................................ 64 
Table 7-8: Importance of Company Goals-Elements ................................................ 67 
Table 7-9: Inter-Level Influence of Strategy .............................................................. 68 
Table 7-10: Inter-Level Influence of Resources......................................................... 69 
Table 7-11: Inter-Level Influence of Processes ......................................................... 70 
Table 7-12: Inter-Level Influence of Methods ............................................................ 71 
Table 7-13: Inter-Level Influence of Tools ................................................................. 72 
Table 7-14: Inter-Level Influence of Organization ..................................................... 73 
Table 7-15: Inter-Level Influence of Corporate Culture ............................................. 74 
Table 7-16: Intra-Level Influence of Product Innovation............................................ 75 
Table 7-17: Inter-Level Influence of Quality Improvement......................................... 76 
Table 7-18: Inter-Level Influence of Cost Reduction ................................................. 77 
Table 7-19: Inter-Level Influence of Speed Improvement ......................................... 78 
Table 7-20: Inter-Level Influence of Improved Innovative Capability......................... 79 



     

Diploma Thesis Nadja Wälchli page 175 of 180 

Table 7-21: Intra-Level Influence of Strategy ............................................................ 80 
Table 7-22: Intra-Level Influence of Resources......................................................... 81 
Table 7-23: Intra-Level Influence of Processes ......................................................... 82 
Table 7-24: Intra-Level Influence of Methods ............................................................ 83 
Table 7-25: Intra-Level Influence of Tools ................................................................. 84 
Table 7-26: Intra-Level Influence of Organization ..................................................... 85 
Table 7-27: Intra-Level Influence of Corporate Culture ............................................. 86 
Table 7-28: Intra-Level Influence of Product Innovation............................................ 87 
Table 7-29: Intra-Level Influence of Quality Improvement......................................... 88 
Table 7-30: Intra-Level Influence of Cost Reduction ................................................. 89 
Table 7-31: Intra-Level Influence of Speed Improvement ......................................... 90 
Table 7-32: Intra-Level Influence of Improved Innovative Capability......................... 91 
Table 7-33: Intra-Level Influence of Sales................................................................. 92 
Table 7-34: Intra-Level Influence of Profit ................................................................. 93 
Table 7-35: Intra-Level Influence of Worth ................................................................ 94 
Table 7-36: Intra-Level Influence of Reputation ........................................................ 95 
Table 8-1: Active- / Passive-Sum of Innovation Enablers ......................................... 97 
Table 8-2: Active- / Passive-Sum of Innovation Outcomes ....................................... 98 
Table 8-3: Active- / Passive-Sum of Company Goals ............................................... 99 
Table 8-4: Impact with Inter-Level / Intra-Level Ratio = 1........................................ 100 
Table 8-5: Impact with Inter-Level / Intra-Level Ratio = 2........................................ 100 
Table 8-6: Impact with Inter-Level / Intra-Level Ratio = 5........................................ 100 
Table 8-7: Impact with Inter-Level / Intra-Level Ratio = 10...................................... 101 
Table 8-8: Impact with Inter-Level / Intra-Level Ratio = 50...................................... 101 
Table 8-9: Impact with Inter-Level / Intra-Level Ratio = 100.................................... 101 
Table 8-10: Impact with Inter-Level / Intra-Level Ratio = 1000................................ 101 
Table 11-1: Survey Participants .............................................................................. 118 
Table 11-2: Importance of Sales ............................................................................. 118 
Table 11-3: Importance of Profit .............................................................................. 119 
Table 11-4: Importance of Worth............................................................................. 119 
Table 11-5: Importance of Reputation ..................................................................... 120 
Table 11-6: Impact of Strategy on Innovation Outcomes ........................................ 121 
Table 11-7: Impact of Resources on Innovation Outcomes .................................... 122 
Table 11-8: Impact of Processes on Innovation Outcomes..................................... 122 
Table 11-9: Impact of Methods on Innovation Outcomes........................................ 123 
Table 11-10: Impact of Tools on Innovation Outcomes........................................... 123 
Table 11-11: Impact of Organization on Innovation Outcomes ............................... 124 
Table 11-12: Impact of Corporate Culture on Innovation Outcomes ....................... 124 
Table 11-13: Impact of Product Innovation on Company Goals.............................. 125 
Table 11-14: Impact of Quality Improvement on Company Goals........................... 125 



     

Diploma Thesis Nadja Wälchli page 176 of 180 

Table 11-15: Impact of Cost Reduction on Company Goals ................................... 126 
Table 11-16: Impact of Speed Improvement on Company Goals ........................... 126 
Table 11-17: Impact of Improved Innovative Capability on Company Goals........... 127 
Table 11-18: Impact of Strategy on Innovation Enablers ........................................ 128 
Table 11-19: Impact of Resources on Innovation Enablers..................................... 128 
Table 11-20: Impact of Processes on Innovation Enablers ..................................... 129 
Table 11-21: Impact of Methods on Innovation Enablers ........................................ 129 
Table 11-22: Impact of Tools on Innovation Enablers ............................................. 130 
Table 11-23: Impact of Organization on Innovation Enablers ................................. 130 
Table 11-24: Impact of Corporate Culture on Innovation Enablers ......................... 131 
Table 11-25: Impact of Product Innovation on Innovation Outcomes...................... 132 
Table 11-26: Impact of Quality Improvement on Innovation Outcomes .................. 132 
Table 11-27: Impact of Cost Reduction on Innovation Outcomes ........................... 133 
Table 11-28: Impact of Speed Improvement on Innovation Outcomes ................... 133 
Table 11-29: Impact of Improved Innovative Capability on Innovation Outcomes .. 134 
Table 11-30: Impact of Sales on Company Goals................................................... 135 
Table 11-31: Impact of Profit on Company Goals ................................................... 135 
Table 11-32: Impact of Worth on Company Goals .................................................. 136 
Table 11-33: Impact of Reputation on Company Goals .......................................... 136 
Table 11-34: Impact of Strategy on Innovation Outcomes ...................................... 137 
Table 11-35: Impact of Processes on Innovation Outcomes................................... 137 
Table 11-36: Impact of Methods on Innovation Outcomes...................................... 138 
Table 11-37: Impact of Organization on Innovation Outcomes ............................... 138 
Table 11-38: Impact of Corporate Culture on Innovation Outcomes ....................... 138 

 



     

Diploma Thesis Nadja Wälchli page 177 of 180 

14. Literature 
[1] 
 

Abdul Ali, Robert Krapfel Jr., Douglas La Bahn; Product innovativeness and 
entry strategy: impact on cycle time and break-even time; Journal of Product 
Innovation Management, Jan 1995 v12 i1 p54(16) 

[2] Agamus Consult GmbH; Stars der Innovation; ISBN: 3-934002-00-5, Decem-
ber 1998 

[3] Axel Johne, Patricia Snelson; Successful product innovation in UK and US 
firms; European Journal of Marketing, Dec 1990 v24 n12 p7(15) 

[4] Billie Jo Zirger, Modesto A. Maidique; A Model of New Product Development: 
An Empirical Test; Management Science, Vol. 36, No. 7 (Jul., 1990), 867-883 

[5] Brigitte Günterberg, Hans-Jürgen Wolter; Mittelstand in der Gesamtwirtschaft – 
Anstelle einer Definition; Institut für Mittelstandsforschung Bonn, 2002; 
http://www.ifm-bonn.org/dienste/kap-1.pdf 

[6] C.A. Voss; Significant issues for the future of product innovation; Journal of 
Product Innovation Management, Nov 1994 v11 n5 p460(4) 

[7] Carol J. Steiner; A philosophy for innovation: the role of unconventional indi-
viduals in innovation success; Journal of Product Innovation Management, Nov 
1995 v12 n5 p431(10) 

[8] Center for Product Development, ETH Zurich; Skript Szenariotechnik 
[9] Christopher M. McDermott, Gina Colarelli O’Connor; Managing radical innova-

tion: an overview of emergent strategy issues; Journal of Product Innovation 
Management, 19 (2002) 424-438 

[10] Climbing the Value Chain; Innovation & Technology Transfer; The Newsletter 
of the Innovation Programme; July 2000; 
http://www.cordis.lu/itt/itt-en/00-5/policy3.htm 

[11] Competitiveness Indicators; Innovation Process; March 2002; 
http://217.154.27.195/competitiveness/ch4/ 

[12] Copenhagen Qabalah; Spiritual Technology Lab; 
http://hjem.get2net.dk/333/qabalah/innovationprojectportfolio.html 

[13] Discussion with Dr. Markus Meier, Center for Product Development, ETH Zu-
rich, Author of the Assessment (chapter 11.6) 

[14] Discussions with Dr. Carmen Kobe, Center for Product Development, ETH Zu-
rich, Author of the Assessment (chapter 11.6) 

[15] Discussions with Dr. Caron St. John, Spiro-Center, Clemson University 
[16] Donald E. Carter and Barbara Stilwell Baker; CE Concurrent Engineering, The 

Product Development Environment for the 1990s; ISBN: 0-201-56349-5, 1992 
[17] Dorothy Leonard and Susaan Straus; Putting your company’s whole brain to 

work; Harvard Business Review, July-August 1997 



     

Diploma Thesis Nadja Wälchli page 178 of 180 

 

[18] Douglas W. Lyon and Walter J. Ferrier; Enhancing performance with product-
market innovation: The influence of the top management team; Journal of 
Managerial Issues, Winter 2002 v14 i4 p452(18) 

[19] Ely Dahan and V. Srinivasan; The Profit Saddle: Do Unit Cost Reductions Yield 
Increasing or Decreasing Returns?; http://www.mit.edu/people/edahan/ 

[20] Fraunhofer Technologie-Entwicklungsgruppe; Erfolge stimulieren, steuern und 
sichern: Innovative Technologien und Märkte finden und zielgerichtete Struktu-
ren implementieren; http://www.teg.fhg.de/german/download/index.html 

[21] Gary L. Lilien, Pamela D. Morrison, Kathleen Searls, Mary Sonnack, Eric von 
Hippel; Performance assessment of the lead user idea-generation process for 
new product development; Management Science, August 2002 v48 i8 
p1042(18) 

[22] Glenn H. Mazur; The Application of Quality Function Deployment (QFD) to de-
sign a Course in Total Quality Management (TQM) at the University of Michi-
gan College of Engineering; 1996; http://www.mazur.net/works/umcoetqm.pdf 

[23] Günter Specht, Christoph Beckmann, Jenny Amelingmeyer; F&E-Management, 
Kompetenz im Innovationsmanagement; 2. Auflage; Schäffer-Poeschel Verlag 
Stuttgart, 2002; ISBN 3-7910-1726-8 

[24] Hubert Gatignon, Michael L. Tushman, Wendy Smith, Philip Anderson; A struc-
tural approach to assessing innovation: construct development of innovation 
locus, type, and characteristics; Management Science, Sept 2002 v48 i9 
p1103(20) 

[25] Ian Black; Product innovation and mechanical CAD: a strategic proposal for 
engineering manufacture; Computer-Aided Engineering Journal, October 1989 

[26] Innovation Process ZPE, ETHZ 
[27] Investing in Europe’s future; Innovation & Technology Transfer; The Newsletter 

of the Innovation Programme; October 1999; 
http://www.cordis.lu/itt/itt-en/99-7/innov6.htm 

[28] Jürgen Spickers; Die Entwicklung des St. Galler Management – Modell; Uni-
versität St. Gallen; 2004; 
http://www.ifb.unisg.ch/org/IfB/ifbweb.nsf/wwwPubInhalteGer/St.Galler+Manag
ement-Modell?opendocument 

[29] Learning MATLAB 6.5; Third printing Novemeber 2002 ; ISBN 0-9672195-7-4  
[30] London Innovation definition, http://www.london-

innovation.org.uk/innov_def.htm 
[31] Market Share Data; 

http://www.charleslivermore.com/library/dump/marketshare.html#product 
[32] Martin Karlsson, Lars Trygg, Bengt-Olof Elfström; Measuring R&D productivity: 

complementing the picture by focusing on research activities; 
www.elsevier.com/locate/technovation, Technovation 2003 



     

Diploma Thesis Nadja Wälchli page 179 of 180 

[33] MATLAB Summary; http://www.math.ufl.edu/help/matlab-tutorial/matlab-
tutorial.html#SEC1 

[34] Mohan V. Tatikonda and Mitzi M. Montoya-Weiss; Integrating Operations and 
Marketing Perspectives of Product Innovation: The Influence of Organizational 
Process Factors and Capabilities on Development Performance; Management 
Science, Jan 2001 v47 i1 p151 

[35] Neal M. Goldsmith, Ph.D.; Beyond Technology: Managing Expert System Pro-
jects at American Express Company; American Express Company, New York, 
NY 10285 

[36] Quality Function Deployment; http://www.smqe.de/smqe/qfd/deployment.htm 
[37] Rainer Hasenauer, Fritz Scheuch; Walter Aigner et al.; High Tech Marketing 

zur Effizienzsteigerung der Technologiepolitik; Marketing Arbeitspapier No. 11, 
Dez 1994; http://www2.umist.ac.uk/management/ib/sinkovics/paper/techpol.pdf

[38] Richard Blundell, Rachel Griffith, John van Reen; Market Share, Market Value 
and Innovation in a Panel of British Manufacturing Firms; Review of Economic 
Studies (1999) 66, 529-554 

[39] Richard Leifer; Critical Factors Predicting Radical Innovation Success; Techni-
cal University of Berlin; 2002; http://www.tim.tu-
berlin.de/lehre/archiv/02ws/02ws_vorlesung_inno-
2/download/ws0203_inno_i_richard_leifer_091202.pdf 

[40] Robert Cooper; Benchmarking New Product Performance: Results of the Best 
Practice Study; European Management Journal Vol. 16, No. 1, 1998 

[41] Robert G. Cooper and Elko J. Kleinschmitd; Benchmarking the Firm’s Critical 
Success Factors in New Product Development; Journal for Product Innovation 
Management, 1995, 12:374-391 

[42] Robert G. Cooper; From Experience: The Invisible Success Factors in Product 
Innovation; Journal of Product Innovation Management, 1999, 16:115-133 

[43] Robert G. Cooper; Overhauling the New Product Process; Industrial Marketing 
Management 25, 465-482 (1996) 

[44] Robert S. Kaplan, David P. Norton; The Balanced Scorecard; ISBN 0-87584-
651-3, 1996 

[45] Roland Graetz; Erstellung einer Entscheidungsgrundlage zur Einführung der 
Balanced Scorecard bei einem Ingenieurdienstleister in der Automobilbranche; 
Universität Karlsruhe (TH), März 2003 

[46] Ronald S. Jonash and Tom Sommerlatte; The Innovation Premium; Arthur D. 
Little, Inc., 2000 

[47] Rosabeth Moss Kanter, John Kao, Fred Wiersema; Innovation, Breakthrough 
Ideas at 3M, DuPont, GE, Pfizer, and Rubbermaid; 1997; ISBN 0-88730-771-X 



     

Diploma Thesis Nadja Wälchli page 180 of 180 

 
[48] Rudy K. Moenaert, William E. Souder, Arnoud De Meyer, Dirk Deschool-

meester; R&D-marketing integration mechanism, communication flows, and 
innovation success; Journal of Product Innovation Management, Jan 1994 v11 
n1 p31(15) 

[49] Running to Stand Still; Innovation & Technology Transfer; The Newsletter of 
the Innovation Programme; June 2000; http://www.cordis.lu/itt/itt-en/00-
4/context1.htm 

[50] Simulink 5; Design and simulate continuous- and discrete – time systems; 
https://tagteamdbserver.mathworks.com/ttserverroot/Download/11355_11121_
9320v04_Simulink_ds.qxd.p.pdf 

[51] SPSS Amos, Description; 
http://www.id.unizh.ch/software/unix/statmath/spss/module/amos.html 

[52] SPSS Amos, Description; http://www.spss.com/Amos/ 
[53] Statistics Calculation, Standard Deviation; http://www.faes.de/Basis/Basis-

Statistik/Basis-Statistik-Standardabw/basis-statistik-standardabw.html 
[54] Statistics Calculation; http://davidmlane.com/hyperstat/A40397.html 
[55] Stefan Bitzi; Assessment der Innovationsfähigkeit von KMU; Semesterarbeit 

ETH Zurich, July 2003 
[56] Steven C.Wheelwright, Kim B.Clark; Creating Project Plans to focus Product 

Development; Harvard Business Review Book, March-April 1992 
[57] Sundar Bharadwaj and Anil Menon; Making Innovation Happen in Organiza-

tions: Individual Creativity Mechanisms, Organizational Creativity Mechanisms 
or Both?; Journal of Product Innovation Management 2000, 17:424-434 

[58] Thomas D. Kuczmarski, Thomas Shapiro; Measuring your return on innovation; 
Marketing News, Sept 23 1996 v30 n20 p17(1) 

[59] Thomas D. Kuczmarski; Innovation Mindset 2000; 
http://208.55.42.182/Attachments/4.%20Innovation%20Mindset.pdf 

[60] Thomas Lager, Sven-Ake Hörte; Success factors for the development of proc-
ess technology in Process Industry, Part A; Lulea University of Technology; 
http://www.hh.se/staff/svho/PAPER5VER1.pdf 

[61] Thomas Ritter, Hans Georg Gemünden; The Impact of a company’s business 
strategy on its technological competence, network competence and innovation 
success; Journal of Business Research 5728 (2002) 

 


