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1 Research Background and Objectives

Successful business management presents itself in a new kind of complexity context today. To
meet this challenge, companies are focusing on the implementation and execution of innovation
management, lean management and knowledge management. Each of these topics has been
considered, formulated, structured, studied and evaluated many times as an individual research
field. However, the direct combination of the three areas represents a research field that has
been not been researched to a large extend until today. Various international studies show that
companies depend on continuous innovation activity and the resulting innovation outcomes in
order to maintain their competitiveness. Further studies show that managers place particular
emphasis on increasing the effectiveness and efficiency of their companies' innovation
processes. Based on these findings, this dissertation investigates how knowledge management
can be integrated into innovation management and how lean management principles can be
applied in innovation processes to improve the resulting process effectiveness, efficiency as
well as competitiveness in companies. Consequently, the dissertation aims to develop a holistic
approach towards a reference model for efficient innovation, whose contents result from the
practical combination of the three mentioned topics. The verification of the practicability of the

model is also the goal of the dissertation.
Based on these objectives, the following research questions are derived:

- Which content-related aspects characterize innovation processes, describe lean
management principles and define the success factors of knowledge management?

- How can efficient innovation be described, and is it possible to bring the topics together

into a comprehensive process model?

- Is this process model a promising method to increase the operational excellence and the
capability for efficient innovation of companies and thus, to support the development

of these companies?

- How can such a process model be applied in practice and enable companies to identify
potentials for increasing efficiency in the innovation process and to initiate

corresponding implementations?



2 Hypotheses

Since the objectives and research questions refer, among other things, to the theoretical model,
which shall be created, and its practical implementation, hypotheses are derived in the
following. These hypotheses serve as the basis for the operational examination of the object of
investigation. The goal of the hypotheses is to come to a confirmation (verification) or refusal
(falsification) and thus, to an understanding about the research object by means of a detailed

discussion.

Hypothesis 1

It is possible to combine Lean Management principles and innovation success factors and, with
the help of process-oriented knowledge management, to create a scalable process model for
increasing the efficiency of and in innovation processes.

The first hypothesis results from a combination of the first two research questions. Based on
the elaboration of the content-related aspects of innovation, lean and knowledge management,
it shall be examined whether their combination into a holistic process model is possible.
Basically, the direct application of lean management principles in innovation processes has not
been investigated very much so far. It is also postulated that the principles of lean management,
which are geared towards a consistent increase in efficiency, oppose the aspects inherent in
innovation, such as freedom and creativity. Based on these findings, hypothesis 1 aims to
examine whether an innovation process model can be developed taking into account lean
management principles. Due to the resource "knowledge", which is used and created in both
innovation and lean management, knowledge management should logically serve as a
connecting element. The scaling refers to the ability of the model to be used in different stages

of innovation and in different phases of company development.

Hypothesis 2

If such a model is practically applied on the basis of an existing will to innovate, then companies
are in a position to record and evaluate their current innovation processes, to derive
corresponding potentials for increasing process efficiency in a prioritized manner, and thus, to
support the operational excellence of their organizational development.

Since the willingness and readiness to innovate is seen as a prerequisite for companies to be
innovative, this is the starting point for the second hypothesis. Against the background of the
explorative research approach, the second hypothesis intends to investigate whether a holistic
process model can be used to increase innovation process efficiency in corporate practice in
order to verify the case-related functionality of the model. The second hypothesis is therefore
based on the third research question.



Hypothesis 3

If companies consider innovation as an essential success factor, then they strive to increase the
efficiency of innovation processes.

Hypothesis 4

If companies know and apply lean management principles, then these companies also consider
themselves to be innovative.

Hypothesis 5

If companies use process-oriented knowledge management, then they also recognize the
success factors in innovation management and strive to implement them.

Hypotheses three to five are based on the fourth research question, which is also aimed at the
practical applicability of the process model, which will be developed. Based on the detailed
investigation of the applicability of the model, the aim is to investigate how the model can be
used in broad corporate practice by involving further companies into the research. In this
context, it is assumed that companies applying the model must be able to record, measure,
evaluate and scale their own development status of innovation activity with regard to

effectiveness and efficiency in a future-oriented manner.

3 Research Approach and Research Process

In order to answer the research questions and discuss the hypotheses, empirical methods are
used in science. These can be divided into two basic approaches: the quantitative and the
qualitative approaches. The fact that the strengths of one method can compensate for the
weaknesses of the other, has led to the combination of the two methods when considering
multidimensional fields of research. The combination of the two methods is referred to as
Mixed Methods Design, which is used in the dissertation. The use of the Mixed Methods Design
is considered particularly helpful when investigating unexplored topics. The consideration of
the method sequence has become an accepted specification criterion in research. In the
dissertation, according to the problem, an exploratory-sequential Mixed Methods Design is

implemented.

In order to collect the data and information necessary for the study, the research is divided into
primary research and secondary research. The preparation of the primary research for
independent data collection is done with the help of an extensive secondary research in order

to work the current state of research out. The secondary research results in a theoretical process



model, which is tested and adapted in a two-stage primary research for its practical application

and entrepreneurial added value generation.

The first stage of the primary research is a detailed practical in-depth examination in the
cooperating company. In order to analyze and evaluate the current innovation process of the
company, guideline-based expert interviews are conducted. Based on the results and
experiences from the interviews, the validation of the created process model and the derivation
of concrete recommendations for action towards the design of the scalable efficient innovation
process can take place. The guideline-based expert interviews are conducted in the company
with all employees, who have a direct or indirect relation to the company's innovation process.
The theoretical foundation and derivation of the interview questions is based on the developed
reference model. Within the primary research, detailed specifications are worked out with the
previously defined group of employees in order to obtain a concrete overview of the use of the
targeted process model for efficient innovation. This will lead to the practical validation of the
model.

The second stage of the primary research is based on the results of the first stage. In the second
stage, a quantitative field research is carried out, in which additional companies from
innovation-driven industrial sectors are included in the research process. The aim of the field
research is to obtain comprehensive findings on the transferability of the research results of the
first stage of the primary research. The field research will be implemented as a standardized
survey in which a questionnaire for companies will be made available online. The questionnaire
IS used to test the theoretical process model for its attractiveness and practicability. The aim of
the survey is to find out whether the developed theoretical process model can be applied
holistically in corporate practice. The evaluation of the results obtained by the survey is carried
out by using methods of descriptive statistics. The verification and discussion of hypotheses
three, four and five is based on inferential statistical methods.

This approach validates the general practicability of the model related to the research field.
According to the objectives of explorative research (i.e. basic research) and inductive research
(i.e. theory building), the research process is thus, build by the Mixed Methods Design. The

following figure summarizes this research approach.
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4 Results and Discussion of the Hypotheses

In the following, the reference model for efficient innovation is described. It serves as a content-
related guideline and basis for investigation within the framework of the two-stage primary
research of the dissertation. The model is divided into three process components: the aspects
and activities upstream of the actual innovation process, the topics relating to the actual
innovation process and the measures downstream of the actual innovation process. In addition
to this horizontal structure, the model extends vertically to three levels, which are connected by
use of process-oriented knowledge management. The lowest/first level describes the basic
innovation process and therefore focuses exclusively on the area of the actual innovation
process. In the second level of the model, the described innovation success factors, all three
horizontal structure areas are focused. The upstream aspects can be described as the general
management framework and the orientation of the company. The downstream aspects include
topics related to the successful implementation of the product after its market launch. The third
model level describes the possible competitive advantages through the increase in process
efficiency. Here, the upstream aspects can be shown as the topics of the fundamental orientation
of the company towards increasing efficiency. Topics downstream of the actual innovation
process cannot be implemented, since it is impossible to apply lean principles to phases that
occur after products have been launched on the market. The methods and tools of process-
oriented knowledge management are applied as a connecting element between the three vertical
model levels. Only by use of topics inherent in knowledge management, such as the creation,
use and sharing of knowledge, process design and implementation can be enabled, as existing
knowledge is used and new knowledge is generated in each model component. The reference

model is shown in the following figure.
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The suggested scalable, efficient innovation process in the reference model can be used to
classify and evaluate the innovation processes used in companies and identify areas for

improvement.

After the reference model was created, it was examined for its practical feasibility in the
cooperating company. As part of this in-depth, qualitative investigation, it was possible to
validate the model to the extent that it allows the current innovation activities of the company
to be captured in the process structure of the model. Based on these results, the model was also
able to prove its scalability, allowing the derivation of direct optimization potentials that would
enable the company to further develop its informal innovation process into a holistic, efficiency-
oriented one. This first stage of the two-stage primary research, which is limited to the
cooperating company, thus, makes a significant contribution to the creation of new scientific
insights. The first stage of the primary research provides contributions for testing the first two
hypotheses.

Hypothesis 1

Itis possible to combine Lean Management principles and innovation success factors and, with
the help of process-oriented knowledge management, to create a scalable process model for
increasing the efficiency of and in innovation processes.

The first hypothesis is verified/confirmed on the basis of the developed reference model. The
first level of the model describes the will to innovate as a basic prerequisite for innovation
activities in companies. This level also describes a basic innovation process consisting of seven
sub-process steps. The second model level represents supporting innovation success factors



which, when applied in the company, result in an increase in the effectiveness of the innovation
processes. These factors originate from different management areas and were assigned to the
concrete application in the context of innovation management. In the third model level, six lean
management principles are integrated, which enable a company to implement an increase in
efficiency in a process-oriented manner. Process-oriented knowledge management flanks and
links the three model levels. The scalability required in the hypothesis is achieved on the one
hand by the instruments named in the model in the different levels and on the other hand

clarified by the three process sequence phases.

Hypothesis 2

If such a model is practically applied on the basis of an existing will to innovate, then companies
are in a position to record and evaluate their current innovation processes, to derive
corresponding potentials for increasing process efficiency in a prioritized manner, and thus, to
support the operational excellence of their organizational development.

The second hypothesis is verified/confirmed on the basis of the results of the qualitative
practical research conducted. The extensive expert interviews made it possible to conduct an
analysis of the existing innovation process in the company. Furthermore, concrete optimization
potentials for increasing the efficiency of the innovation process could be worked out for the
company. The mapping approach used in the interviews made it possible to objectively record
the existing innovation process. Based on these results, a comparison with the reference model
became possible. Based on this, optimization potentials for the company are determined
specifically, which were also prioritized for implementation with the help of the model. Since
all employees of the company involved in the innovation process were included in the expert
interviews, it is ensured that the results of the study are implementable and beneficial for the

company. This enables the company to develop holistically as an organization.

In order to conduct a further examination of the model with regard to its transferability and
holistic practical applicability on the basis of the confirmed findings for the first two
hypotheses, a quantitative field study in further companies follows within the dissertation. The
goal of this second stage of the primary research is to verify to which extent the findings of the
qualitative practical research are also confirmed by further companies, thus, proving the
universal application of the model. The underlying assumption of the quantitative field study
regarding the already practically validated reference model is described as follows: The
scalability and thus, the applicability in companies whose innovation activities and processes
vary depending on their degree of development, represents the core benefit of the model for
business management practice. In the second stage of the primary research, therefore, the

10



respective development status as well as the knowledge and use of the model components in
the companies participating in the survey is recorded directly. Depending on the results obtained
in the survey, it can be shown that the reference model can help any company in the further

development of its innovation activities towards the design of an efficient innovation process.

Hypotheses three to five are tested with the second stage of the primary research. These
hypotheses result from the combination of the individual model components and are formulated
as causal hypotheses. Because the hypotheses each consist of both, an if and then parameter
and these parameters are assigned to specific questions or question items of the quantitative
survey, the hypotheses, or rather their statistical verification, allow further validation of the
reference model. The hypotheses are tested in two parts, respectively in a staggered manner.
First, the descriptive statistical presentation of the assumed relationships between the
hypothesis parameters is carried out by means of cross-tables and frequency distributions. Here,
the hypotheses are evaluated with a limited scope only with regard to the surveyed companies
(n =51). However, as this evaluation relates exclusively to the sample of companies surveyed,
it is not possible to transfer the results of the analysis to the overall population or to make a
generalized assessment of the hypotheses. In order to test the hypotheses further, Pearson's
bivariate correlation analysis is used. This procedure uses the correlation coefficient and
significance values to determine whether correlations can be found between the values of the

hypothesis parameters for the population.

Hypothesis 3

If companies consider innovation as an essential success factor, then they strive to increase the
efficiency of innovation processes.

As a causal hypothesis, hypothesis 3 assumes that companies, which regard innovations as a
significant part of their success, will then also strive to increase the efficiency of their
innovation processes in order to enable a greater contribution to success. From the descriptive
analysis, by means of, among other things, a cross-tabulation of the mean values of the
hypothesis parameters, it emerges that a total of nine companies surveyed agree with hypothesis
3. It is interesting to mention that 30 companies are interested in both a general increase in
efficiency and specifically in an increase in the efficiency of their innovation processes, but do
not necessarily regard innovation as an essential success factor according to hypothesis 3. The
inferential statistical test using correlation analysis yields a correlation coefficient of r = 0.629
for hypothesis 3, which expresses a strong correlation of the hypothesis parameters.
Consequently, it can be concluded that companies that rate one of the two hypothesis
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parameters with a high mean value also rate the other hypothesis parameter with a high mean
value. The two-sided significance test results in a significance value of p < 0.001. Since the
result of the significance test is clearly below the targeted significance level of p < 0.05,

hypothesis 3 can be confirmed consequently.

Hypothesis 4

If companies know and apply lean management principles, then these companies also consider
themselves to be innovative.

As a causal hypothesis, Hypothesis 4 assumes that companies that are familiar with and use
lean management principles, also consider themselves to be innovative. The procedure for
testing hypothesis 4 is analogous to the analysis procedure for hypothesis 3. Based on the
descriptive analysis it becomes clear that overall, only two of the companies surveyed agree
with hypothesis 4. The correlation coefficient between the variables of hypothesis 4 isr = 0.601.
Likewise to considering the third hypothesis, this value also describes a strongly pronounced
correlation between the two hypothesis parameters. The significance value of the correlation is

p < 0.001. Consequently, the causal statement of hypothesis 4 can also be confirmed.

Hypothesis 5

If companies use process-oriented knowledge management, then they also recognize the
success factors in innovation management and strive to implement them.

Hypothesis 5 is also a causal hypothesis. It assumes that companies that use process-oriented
knowledge management also recognize the success factors in innovation management and
strive to implement them. The procedure for testing hypothesis 5 is analogous to the analysis
procedure for hypotheses 3 and 4. The descriptive analysis shows that five of the surveyed
companies agree with hypothesis 5. The correlation coefficient for the parameters of hypothesis
5 is r = 0.554. This value again represents a strongly pronounced correlation between the
hypothesis parameters. The significance value of the correlation is p < 0.001. Consequently, the

fifth hypothesis of the dissertation can also be confirmed.

In summary, the descriptive examination of the hypotheses shows that all three hypotheses are
only confirmed by small proportions of the surveyed companies on the basis of the threshold
values for hypothesis parameter agreement. Based on this, it can be concluded that the
hypotheses tend not to apply to the surveyed companies. However, the practicability of the
reference model for structured use in corporate practice can be confirmed. Since the
questionnaire asks for all components of the reference model, all participating companies were

able to apply the model directly to their specific company situation. The inferential statistical
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analysis leads to a confirmation of the three hypotheses, which fully underlines the findings on

the practicability of the reference model.

5 New Scientific Insights

Both, business practice and science benefit from the results of the dissertation equally. The
developed reference model for efficient innovation enables companies to plan, formulate and
improve their innovation processes, which still represents a gap in the current state of research.
The closing of this research gap has been achieved in the context of the dissertation. The

scientific novelty created within the dissertation can be highlighted as follows:

- Inorder to achieve the objective of developing a practice-oriented solution to the challenges
of merging different management topics and areas into a holistic reference model, the
challenges were identified, structured and analyzed in a framework. The development and

implementation of a scalable model for efficient innovation processes is new.

- In a cross-functional approach, business processes are analyzed, knowledge is identified
and processes are described. In this way, the derivation of potentials for increasing

efficiency within the entire innovation process of a company becomes obvious.

- Furthermore, the model allows to support the transformation of an existing innovation
approach into an efficient innovation process in a structured way as an

implementation guide.

In particular, the execution of the research as a mixed methods approach has contributed to
these novel findings. Both stages of the primary research show cumulatively that the developed
reference model is applicable in business practice. Because the surveys in both stages were
developed concretely and consistently from the reference model, the questionnaire in
particular can be used directly as a measuring instrument for future use in companies.
Thus, in addition to the reference model itself, the necessary instrument for the targeted

application of the model in corporate practice is developed.

In addition to these findings, which relate to the specific applicability of the developed reference

model, the second-stage primary research itself can also clearly contribute to new findings:

- The primary research examined the collaborative application of the model components or

the direct combination of the management areas for the first time. Based on the results of
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the quantitative field research it becomes clear that only a very small part of the investigated
companies (n = 1, & approx. 2%) already uses all model components. Thus, it becomes
clear that the field of research of the dissertation offers great potential for further research
projects.

- Although the classification of the participating companies in the quantitative field survey is
possible through the questionnaire, this was not part of the concrete evaluation of the results
due to the objective of validating the applicability of the reference model. If the study
sample is expanded, the questionnaire as an instrument can also provide insights into the
knowledge and application status of the model contents in different companies. In this case,
the aim would no longer be to test the model itself, but rather to examine potential

differences within the sample. This in turn can lead to further scientifically novel findings.

6 Conclusion and Recommendations

The main objective of the dissertation, to develop a holistic approach for a standardized
reference model for efficient innovation, has been achieved. The research questions of the
dissertation are answered. The hypotheses derived directly from the research questions or
connected to them are confirmed entirely within the framework of the two-stage primary

research.

It is recommended to verify the applicability of the reference model in further detailed practical
studies. This will allow to classify and evaluate the processes used in different companies.
Furthermore, the model can be used as an implementation guideline in other settings by
repeating the practice study, especially for companies that face other phases of corporate
development and have a different degree of innovation or operate in other business contexts

and/or industries.

In addition to the verification of the developed process model in different companies, the results
of the application in the respective companies shall be evaluated. The evaluation and
measurement of the final result of the application of the process model in terms of a new and/or

improved innovation process is another challenging and future research area.

After the implementation of the reference model, a measurement and evaluation of the targeted
increase in efficiency of the innovation process and the gain in competitive advantage must take

place.
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