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Abstract

One challenge within idea management of the front end of the design process is the handling of
radical ideas, meaning ideas with a high degree of novelty. Companies are approaching radical and
incremental ideas frequently with the same methods, although many reasoned claims exists for
treating ideas differently according to the degree of novelty. The paper aims to address the fact that
ambidexterity does not play any specific role in the front end. Therefore, a framework of an extended
idea process model based on the idea of ambidexterity is shown and initial test results are presented.
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1. Introduction and motivation

During the idea process (i.e., in the very early phases of product development), companies often face
the particular challenge of generating, analyzing, and evaluating new product ideas, as well as
deciding on the further progress (Messerle, 2012; Boeddrich, 2004). Specifically, product ideas
characterized by a high degree of novelty — so-called radical product ideas — are often rejected at an
early stage (Chesbrough, 2004) or fail in the course of the early phases of product development
(Florén and Frishammar, 2012). The reasons for failure are numerous (Herrmann, 2017a). One
widespread reason for the precedence of incremental product ideas over radical ones is lower risk and
uncertainty (Lynn and Akgun, 1998). However, the nature of innovation has changed (Sandstrém and
Bjork, 2010). Many researchers and industry experts alike have called for more radically new
innovations. Companies will require these in order to be productive and innovative in the future and
ensure their long-term survival (Lecossier et al., 2019).

2. Problem and goal

The management of the early phases of product development, particularly idea management systems, has
only changed to a limited extent despite this demand (Sandstrom and Bjork, 2010). Consequently,
companies are approaching radical innovations with the same methods. Nevertheless, these traditional
methods are often more suitable for incremental rather than radical innovations (Garcia and Calantone,
2002). Therefore, many statements exist in literature claiming that radical innovation, especially in the
front end, should be treated differently (Veryzer, 1998; Herrmann, 2017a). However, the warnings that
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designers should approach radical innovation differently to incremental innovations should not result in a
situation where, on the one hand, only radical innovations are pursued and, on the other, existing
approaches and methods are completely revised. In accordance with the numerous calls in literature for
ambidexterity within companies and innovation management or product-development practice
(O’Connor and Rice, 2013; Gausemeier et al., 2019), coexistence between radical and incremental
innovation projects is necessary, as are methods for handling both (Sandstrém and Bjork, 2010). In
several articles, it is claimed that successful companies are “ambidextrous,” (i.e., they focus on efficient
handling of today’s requirements [exploitation] and have to adapt to changes in their environment
[exploration] at the same time) (Tushman and O’Reilly, 1996). O’Reilly and Tushman (2013)
summarize the advantages of ambidexterity in companies and cite companies’ sales growth, innovation
ability or survival ability as examples.

The problem that this paper aims to address is the fact that ambidexterity does not play any specific role in
the early phases of product development and that no distinction is therefore made between radical and
incremental innovation projects (Herrmann et al., 2019b; Ahuja and Morris Lampert, 2001). However,
regarding the degree of novelty, companies have to manage the front end in a way that takes account of its
idiosyncratic character, especially in the case of radical development (Florén and Frishammar, 2012). In
particular, the focus within this paper lies on a differentiation of ideas in the idea-management process.

The goal is to present an approach for an extended and adapted idea process model. The extension is
particularly aimed at the development of radical innovations, yet it deliberately places them parallel to
the process of incremental ideas. Known models and methods seem less suitable for this (Zimmer et
al., 2012). The research work is thus based on promoting a balanced coexistence of radical and
incremental product ideas within the idea process of product development.

Furthermore, the approach should demonstrate a supporting effect within the development of radical
innovations; therefore, an initial evaluation of the presented process is required as a minimum.

In order to focus the addressed goals, the following main research questions (RQs) were defined:

1. Which deficits are apparent in known idea-process models or descriptions of activities within
idea processes against the backdrop of the development of radical innovations?

2. How can the idea process be adapted in order to support the development of (radical)
innovations and tackle the identified deficits?

3. Methodological framework and procedure

The Design Research Methodology (DRM) set out by Blessing and Chakrabarti (2009) constitutes the
paper’s methodological framework. Table 1 lists the four phases of DRM, their general aims, and the
assignment to the paper’s respective sections. Furthermore, the corresponding research questions are
attributed to the DRM phases and paper’s sections. A critical discussion, a conclusion (Section 7), and
an outlook (Section 8) for further research follow this procedure.

Table 1. Phases of DRM and allocation of research question and section

DRM phase Goal of DRM phase Cor_respondmg Resea_rch
section number | question
Research Goals: Presentation of current understanding and
clarification expectations, as well as of research aims and 1+2 None
questions
Descriptive study | Understanding: Review of the literature on
potentially relevant topics (state of the art) + overall 4 RQ1
conclusions
Prescriptive study Support: Presentation of approaches for supporting
: . S 5
and improving the current situation RQ2
Descriptive study Il Evaluation: Evaluation of developed support 6

4, State of the art

This section presents an analysis of different models for idea processes. The similarities of the models
and their references to the idea management of radical product ideas are identified (see Section 4.1),
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whereas Section 4.2 presents recommendations for the idea process in the context of radical product
ideas and ambidexterity.

4.1. Idea-process models

The idea process comprises the early phases — or front end — of the product-development or innovation
process and describes the management process for product ideas. Since activities in the idea process and
the planning phase of the product-development process often coincide (VDI, 1980), product planning or
the planning process are associated with the idea process (Pahl et al., 2007). The idea process should be
systematically structured in the innovation process (Boeddrich, 2004). Therefore, many authors have
introduced models for idea processes. In Table 2, 17 process models for the idea process are shown by
listing their main process phases. What can be stated is that many of the models are very similar and often
aligned to Cooper’s (1988) well-known StageGate® process model. However, nearly all models contain
implementation steps (compare the gray markings in Table 2) that go at least slightly beyond the core
understanding of idea processes, or at least beyond the authors’ understanding. Besides, the general term
“idea” is often used within the description of the process steps. Studying the explanation of the models
within the respective sources, it becomes apparent that solution ideas are frequently meant. The reference
to a problem or need is therefore missing, and the product idea seems insufficiently described because a
product idea characterizes the combination of a problem idea and a solution idea (Eversheim, 2003).
There is rarely a subdivision into problem and solution ideas (see Herrmann et al., 2019a). Most of the
described processes begin with idea generation (7 of 17). In certain models, the definition of search fields
forms the first step (4 of 17). Only three processes start with the recognition or identification of a problem
or opportunity. Furthermore, there is no particular distinction between radical and incremental ideas in
one of the proposed models, although this is recommended elsewhere (Ahuja and Morris Lampert, 2001;
Herrmann et al., 2017b). However, these recommendations are of a rather general nature. A process
model especially developed for radical product ideas does not exist in literature.

Table 2. Summary of various models for idea processes

Thom (1980)

Search-field Idea Idea Testing of Preparation of Decision for a plan to Idea
determination generation proposal ideas realization plans be implemented realization
Cooper (1988)

Initial Preliminary Pre-development T Pre-trial Pre-commercialization
screening assessment + | business analysis + el review business analysis +
+ assessment definition development 9 + trial commercialization
Schlicksupp (1992)

Recognition of | Detailed analysis of Processing of the Control of the
a problem the issue; task; development of | Evaluation and ; application
or need, or acquisition and the solution or review of the Iq;]%limi?itg}]'%?“?f with regard to
perception interpretation of alternative solution | solution(s) found,; el 1 the

of an information; possibilities decision on _ IpNNOVATION achievement
opportunity or definition of the = INVENTION implementation - of objectives
possibility task
Deschamps (1996)
Idea %%?Ieggtti'gr?/'dea Idea screening Idea enrichment Idea evaluation Idea classification
Witt (1996)

Defining Rough Precise Technical development
search Idea Rough | selection with selection with + development of Market | Market
field generation draft aptitude profitability marketing concept tests launch

analysis analysis
Schachtner (1999)
Idea generation | Idea capturing Idea Idea Idea Project Project Project
assessment | prioritization | selection | definition | selection planning
Koen et al. (2001)
Identification of a Analysis of the business Idea generation and Idea Concept and technology
business opportunity opportunity maturity phase selection development
Brandenburg (2002)
- Future Idea Idea . Concept Implementation
Goal formation analysis | generation | evaluation Idea detailing evaluati%n planning
Kiihn (2003)
ldea .. . .
N Rough Prelimina Precise Detailed : : Development/
ger::%rl?tet)tri\c/):;jea select?on investigatilt};] selection investigation Final selection constrlrj)ction
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Haller (2003)

Search-field Idea Idea Idea Preparation of Decision for an Technical
definition finding | formulation evaluation implementation plans innovation project realization
Geschka (2005)

A. Free collection of ideas Preparation of Initial Detailed Elaboration of the Project
B. Ideas from strategic idea search ideas evaluation | evaluation project proposal decision
Pahl et al. (2007)

Situational Formulation of Product-idea Product-idea Product Implementation | Verification and
analysis search strategies | identification selection definition planning development
Westerski et al. (2011)

Idea generation [ Ideaimprovement | Idea selection | Ideaimplementation | Idea distribution

Stevanovié et al. (2012)

Idea Idea Idea review and assessment Decision- Idea
generation p with possible idea making - ; Idea deployment
(in-/outside) screening improvement process implementation
Miecznik (2013)
Search-field identification Idea generation and Project evaluation and Start of development
and inspirations selection implementation (project phase)
_ Messerle (2016) ]
Idea Idea IT't'a.I Initial idea Rloug_h Se_.\gond Delta"‘?d Implementation of
generation capture evaluation detailing evaluation laea evaluation the product idea
and selection and selection | detailing | and selection

Herrmann (2019a)

Idegtflgg\z;l\’luon Evaluation | Selection of anr:lzlng of Creation Capture/ Evaluation Selection
roblems/ of problem problem ro}tl)lem of solution detailing of of solution | of solution
P needs ideas ideas pideas ideas solution ideas ideas ideas

4.2. Recommendations for idea processes in the context of radical product
ideas and ambidexterity

This section presents the results of the literature analysis, which deals with recommendations for the idea
process of radical product ideas and for the context of ambidexterity. Many of the known idea-process
models pursue the goal of producing continuous improvements (Boeddrich, 2004) as well as new
products or ideas for innovations (Sandstrom and Bjork, 2010). Regarding innovations that are strongly
based on existing knowledge (incremental improvement), these processes can efficiently support the idea
process (Verworn and Herstatt, 2007). However, these models show various disadvantages when the
discussion turns to radical product ideas (Sandstréom and Bjork, 2010). Therefore, Sandstrom and Bjork
(2010) call for more research into a dual idea-management system in which radical and incremental
ideas need to be handled differently. Nevertheless, these authors warn that using a highly formulized and
structured process for radical product ideas with financial criteria. They consider a dual idea process as a
necessity for the successful development of radical ideas (Sandstrém and Bjork, 2010). The idea process
for these ideas should rather assume the character of a learning process (Lynn and Akgin, 1998),
whereby the process should be characterized by iterative loops (Verworn and Herstatt, 2007), for
example iterative tests conducted together with customers or users in order to increase adaptability,
agility, and accelerating measures (Cooper, 2015). In addition, if the radical character of a radical
product idea is mainly characterized by technological novelty, Cooper proposes the further development
of this idea through a process preceding the actual idea process and focusing on the development of the
underlying technology. From this process, product ideas can be transferred back into the standard idea
process at a later point (Cooper et al., 2002). Nonetheless, all recommendations for handling and acting
with regard to radical product ideas stipulate one requirement, namely the awareness of the degree of
novelty: in other words, which product ideas are radical and which are incremental in nature. The fact
that this status can change throughout the idea and design process endorses this statement (Herrmann et
al., 2017b; Herrmann et al., 2018).

Measuring the degree of novelty makes it possible to separate innovative projects from routine
activities and create a systematic innovation portfolio tailored to this classification (Hauschildt et al.,
2016). Furthermore, approaches and methods can be chosen in accordance with the degree of novelty
(Herrmann et al., 2018). Determining the degree of novelty plays a particularly important role in terms
of technical uncertainties and the effects on innovation implementation (Pahl and Beitz, 2007).
Additionally, evaluation steps within the idea process differ since the evaluation effort for radical
product ideas is higher (Breiing and Knosala, 1997). Moreover, different criteria are used when
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evaluating radical product ideas than when evaluating incremental ideas. A question arises concerning
the conclusion that can be drawn from the issues collected above. To answer the first research
guestion, it is necessary to summarize the apparent deficits in known idea process models or
descriptions of activities within idea processes.

The core result is that an approach for an idea process combining the handling of incremental and
radical product ideas — a so-called ambidextrous idea process — does not exist in literature.
Additionally, although there are some recommendations for the handling of radical product ideas,
there is often a lack of methodological recommendations to promote ambidextrous handling of
radical product ideas (e.g., no differentiation in process steps), which is at least necessary for
evaluation steps.

Besides that, there is a lack of a clear focus on the phases of the problem and customer needs (i.e.,
identification, evaluation, and selection), although Frishammar et al. (2016) emphasize that the
development of radical ideas begins with the recognition of a problem or an opportunity. Few process
models pay attention to these process steps, although the structured approach to the problem is
considered a core aspect of design (see Brown, 2009). In the course of the uncertainties and risks
associated with radical product ideas, it is the precise consideration of the need and the thorough
understanding of the customer’s problem that plays a significant role (Yannou, 2015).

The consideration of these aspects is only afforded limited attention in idea processes. Furthermore,
the front-end literature is still vague in explaining how problems or opportunities can be identified,
created, and exploited because the front-end authors seem biased towards incremental idea and
concept development (Frishammar et al., 2016).

5. Process model for an ambidextrous idea process

In accordance with the deficits examined in Section 4, the following requirements can be derived for
an ambidextrous idea process, which deals with a balanced, appropriate, and goal-oriented
coexistence of radical and incremental product ideas.

The core idea of the ambidextrous idea process is to have a dual process, which needs constant
measurement of the degree of novelty early on and during the process in order to monitor and assign
the ideas to a compatible process path. Consequently, having a dual system for the process path
requires the process steps to be designed in accordance with the idea’s degree of novelty. In
addition, a clear focus on the problem and therefore the problem-oriented part (generation, analysis,
and evaluation of needs) of the idea process is essential, especially for radical product ideas. As
such, it is necessary to modify the vocabulary used for describing the process steps, whereby a
differentiation is made between the “problem idea” and “solution idea.”

Figure 1 shows a generic process model for an ambidextrous idea process. Within this process model,
a clear separation is presented between the problem and solution, on the one hand, and between radical
and incremental ideas on the other. Assuming the ideal hypothetical situation where a company starts
with a blank piece of paper, the first question is whether the strategic orientation should be on
exploitation (meaning that an existing or familiar product should be incrementally improved) or on
exploration (focusing on a radical innovation with a high degree of novelty compared to existing
products). Knowing that this idealistic situation fails to correspond to the actual situation in
companies’ business contexts, a lateral entry into the process is possible, and adaption to existing
business contexts and entrepreneurial starting positions is mandatory. Ideally, the process starts with
the generation of new problem ideas and is followed by the systematic capture of these problem ideas.
Since these steps might differ for both process paths (e.g., different generation or identification steps
for problems), Figure 1 shows a separation between the two idea types. After the two initial steps —
irrespective of whether there are many problem ideas or only one — the first evaluation step is to be
carried out. Before this, it is necessary to measure the degree of novelty in order to, firstly, adapt
evaluation criteria to the degree of novelty of the problem idea (e.g., according to Herrmann et al.,
2018; this is not an explicit part of this paper) and, secondly, obtain possible methodological
recommendations for the further course of the process. As indicated in Figure 1, the degree of novelty
can change during the course of the process, meaning that a radical idea can develop into an
incremental one and vice versa. This is another reason for monitoring of the degree of novelty also
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being recommended in order to carry the idea further in the right process path with the methodological
support appropriate for the idea type.
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Figure 1. Generic ambidextrous idea process for radical and incremental product ideas

In consequence, the problem ideas are to be evaluated, ultimately selected, and detailed (see Figure
1), meaning that further analysis of the problem idea is appropriate. Depending on the number of
problem ideas, several loops between evaluation, selection, and further detailing are recommended
(white arrows in Figure 1). Further measurement of the degree of novelty might also be prudent. At
the end of the problem-oriented part of the process, the final selection of the detailed and properly
analyzed problem idea is needed, meaning that there can be a selection from several problem ideas
or a go/no-go decision for just one problem idea. The solution-oriented part of the generic process
model is similar to most of the proposed process models analyzed in Section 4, although the dual-
process path is naturally retained. As such, the generation of solution ideas is followed by a
capturing step which brings together problem and solution ideas and defines an initial product idea.
These ideas follow a similar evaluation and selection process featuring detailed steps to the problem
idea; however, the methodological support differs, as do the evaluation and selection criteria. Two
further measurement steps for determining the ideas’ degree of novelty are intended. The first
comes after the first product-idea capturing step, while the second comes before the final selection
of the product idea. However, this number can be adapted to the development context and the
company’s situation. It also depends on the loops of evaluation, selection, and detailing in between.
Although Figure 1 shows that the entire process path and the steps of both paths are equal in length,
it must be noted that the time horizon for radical innovations and product ideas might be much
longer and much more detailed than for incremental ones due to the higher risk and uncertainty
inherent in the development effort. Therefore, further steps such as measurements of the degree of
novelty or detailing/evaluation loops might be prudent. The last step of the process is the final
selection of product ideas for further conceptualisation and development.

In recent years, the authors’ institute has produced numerous recommendations for the imple
mentation of the different process steps described above and depicted in Figure 1: These are listed in
Table 3 with further details of the respective publication.

Some process steps are similar within the two process paths for radical and incremental ideas (see
Table 3), although some steps differ dramatically. Therefore, the steps for radical ideas constitute
the particular focus of the authors’ current research. Further investigations and scientific
publications of results are anticipated for the future. Since the detailing step for radical product
ideas is of particular interest, a catalogue of methods was developed that — depending on the
degree of radical novelty — gives special recommendations for the further detailing of the idea.
This was compiled by means of expert interviews and recommendations from literature.
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Table 3. Description of the process steps of the generic ambidextrous idea process

Sl Bl lEE Generation of new problem fields or search fields. Possible support can be provided by the “emoji
generation method,” for example (Herrmann et al., 2019a).

)6l [0S TeEERE I order to capture and analyze the product idea, the problem-idea profile can be used (Herrmann et al.,
capture 2017c). Brandenburg (2002) describes the comprehension of the idea as a “concise description,” which
contains both aspects of the problem and solution ideas. The information of the problem analysis can thus
be used as a basis for further steps.

Se)e) a8 Te 2R For the evaluation and selection of ideas — mainly product ideas — numerous methods exist (Messerle,
evaluation + 2016); a method for the evaluation of problem ideas requires special criteria which are adapted to this very
selection early and abstract phase (the examination of such criteria forms part of the authors’ current research).

H el [FETecER Steps detailing and analyzing the problem idea by adding further aspects of the problem. Various methods
detailing are known and can be adopted from design thinking or quality management (see Herrmann et al., 2016).
SO EEEM The generation of new solution ideas is often associated with creative techniques (Schlicksupp, 1992).
generation Recommendations for these methods are numerous, whereby methods are differentiated according to the
desired result’s degree of novelty.

Sl o B W In order to capture the solution idea, different profiles are recommended in literature (Messerle, 2016). The
capture and definition of a product idea requires the problem idea and solution idea to be linked. The first fusion of the
o[ ele (M c[s EWM problem idea and the solution idea results in the first product definition, therefore both parts of the product
definition idea should be described precisely in an entire profile, according to Gerstbach (2018).

Il Mo -EM As mentioned above, methods and criteria for idea evaluation are numerous. A sample system for
VEIDEGRIIES evaluating product ideas is presented by Messerle (2016); however, it is mostly appropriate for incremental
selection ideas. The appropriate evaluation of radical product ideas is part of actual research by the authors.

HOL WG EERME This process step is different for incremental and radical ideas. Incremental ideas can mostly work with
detailing methods for further information procurement, while radical ideas need different and specific
methodological support. This forms part of the authors’ current research.

Early papers of the authors (Herrmann et al., 2017b; Herrmann et al., 2018) have dealt with this step. The
measurement should always consider the degree of novelty within the four dimensions “market,”
“customer,” “technology,” and “company organization.”

Table 4 presents a brief extract of the most important methods. This catalogue is still under development
and will be subjected to ongoing tests. The table should therefore show the conceptual idea behind the
methodology. The table was subdivided in accordance with the four dimensions of “market,”
“customer,” “technology,” and “company organization” (see Herrmann et al., 2018). It lists suggestions
for methods, indicating whether there is a radical degree of novelty for the respective dimension.

Table 4. Extract of recommendation actions regarding a radical degree of novelty

Radical for | Market (potential for Customer/user Designer/product developer Company

market change) (perception) (technology) (organization)

- Market research - Define pain points |- Lead-user workshop Design - Promote project

- First survey - Observe whole Thinking phases - Build up/include

- Trend analysis and customer journey “understand”/“observe” expert knowledge
monitoring - Self-tests

- Systematic market - Lead-user survey |- Creative techniques (e.g., TRIZ) |- Consider co-ops
monitoring and scanning |- Scenario technique |- Design Thinking, phase “ideate” (universities, start-ups)

- Initial marketing - Cyber- - UX-driven idea-generation - Cross industry projects
concept ethnography methodology

- “Blue ocean” method - Define must-haves |- Include external experts - Prepare initial

- Patent analysis - Customer surveys |- Design Thinking phases business model

- Consider the launching - Check need “prototype”/“test” - Lean startup
guidelines for radical fulfilment - Include early adopters
innovations

- Define unique selling - Conduct field tests |- Concretize requirements - Prepare project
points - Co-creation - Show feasibility planning

- Define target market

6. Evaluation

A systematic presentation to experts and a use case were carried out in order to evaluate the developed
process and its support value. The generic ambidextrous idea process was presented to 16 experts from
various German companies, mostly working in the fields of innovation management and product
development, or on their company’s board of management. All information and explanation regarding the
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process itself, the process steps, the supporting methods within the process — for example, the measurement of
the degree of novelty — and the idea of the catalogue of supporting methods for detailing an idea further
were introduced in a two-hour session, after which all experts were able to ask questions. Additionally, a
brief test scenario representing an example for a project passing the process was presented, starting from
the very beginning of the process and continuing through to the defined product idea. The experts were
then asked for feedback, using a questionnaire. The question of whether the process could satisfy the need
for support with radical product ideas was largely affirmed. Moreover, the experts were keen to emphasize
the usefulness of the constant measurement of the degree of novelty, and thus of the review, as helpful
steps to be derived from the recommendations for action. Additionally, the radical product ideas get more
attention. Although, some of the experts warn that the process of ideas could become too complex, they
underline the different handling of the ideas.

The second scenario considers a realistic product-development assignment within a medium-sized
company in Germany. The team of six pre-development product developers went through the process,
although they started with the capture and analysis of the problem idea since the initial problem idea was
already given. The product idea appeared incremental during the first measurement of the degree of
novelty. However, upon further analysis, this changed as individual dimensions (e.g., the designing team
and the company organization) were regarded as radical and further risks and uncertainties were discovered
that the team had underestimated. With the generation and evaluation of several solution ideas, the most
diverse product ideas were defined, whose degrees of novelty were partly radical and partly incremental,
meaning that the dimensions representing a radical degree of novelty differed. At the time of this paper’s
submission, the project progress was just before the final definition of the product idea for further
development, with the final evaluation and detailing steps still lacking. The team was regularly provided
with information on the process, the methods, and the catalogue of recommendations depending on the
degree of novelty. A survey of the team with the current status of the project was also carried out within
this scenario. The feedback was predominantly positive, and the supporting effect was confirmed. The need
for differentiation of idea types regarding the degree of novelty was granted. According to the expert team,
the monitoring of the degree of novelty is helpful because obstacles, risks, and uncertainties are recognized
early on and the in-depth confrontation of these aspects makes it less likely to underestimate them.
Additionally, critical reviews are encouraged, while recommendations for action provide a direct
springboard for actions and appropriate countermeasures.

7. Discussion and conclusion

Evidence of whether or not the two research guestions were answered should be provided for a discussion of
the paper’s results. The goal was to analyze idea-process models pertaining to the development of radical
product ideas and the performance of ambidexterity in idea management. An ambidextrous idea process is
only described in literature in a descriptive way. To name one example, the broad analysis of known models
showed that idea processes do not take into account a differentiation between radical and incremental ideas, a
necessary differentiation between the problem idea and solution idea, or the core idea of ambidexterity.
Therefore, requirements were derived regarding the various deficits found in literature. Based on these
requirements, a new process model was developed. This included a systematic procedure for both idea types
and methodical recommendations based on the degree of novelty. Additionally, the process was divided into a
problem- and a solution-oriented process part. In the age of saturated markets and incremental development of
solutions, the designers’ and product developers” way of thinking should be broadened by discovering and
analyzing new problems and requirements first before searching for solutions in a structured way based on
these. The process was tested within two different scenarios, and the supporting potential of the process was
initially confirmed. However, the process model must be applied in further scenarios. It must be ensured that
the chosen measurement steps for the degree of novelty are appropriate for the period of time within the
process. In Figure 1, these were proposed in line with the authors’ process experience.

8. Outlook

To expand upon the initial evaluation activities, different scenarios in different companies (i.e., different
design contexts) are necessary to confirm the supporting effect of the process model completely. In this
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context, the various supporting items (methods, catalogues, etc.) have to be evaluated as well. However,
the focus should be on the overall process and the associated process interfaces, as some previous papers
(e.g., Herrmann et al., 2018) have already outlined the effective support of individual methods.
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