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Opening up the solution space — the role of analogical thinking for break-

through product innovation

Abstract

The purpose of this paper is to investigate the approach of analogical thinking for prod-
uct innovation. We collected data of projects from four engineering firms where analog-
ical thinking was successfully applied for the development of breakthrough innovations.
Results show that abstracting the problem by in-depth technical and contextual analy-
sis Iis pivotal when searching for analogical solutions. Furthermore, chances for the
identification of highly novel analogous solutions are increased if the problem is ab-
stracted to the level of its structural similarities to other settings. We also found that the
identification of structural similarities is supported when firms not only rely on the cogni-
tive abilities of the individual but employ an active search based on abstract search
terms. Based on these insights, we propose a process model for the development of

product innovations by means of analogical thinking.



Introduction

When the BMW Group introduced their path-breaking man-machine interface iDrive in
2001, they took advantage of an analogous solution from a non-automotive domain
and integrated it in a single controlling device. The iDrive is a device for controlling a
manifold of functions in luxury cars which were until then controlled by up to 200 differ-
ent knobs and switches. The analogy was found in the joystick as an important device
in the video game industry, and the respective knowledge was transferred and adapted

to the specific requirements in the course of the development process.

Recent studies have emphasized the importance of analogies for radical product inno-
vation (Keane, 1987; Dahl & Moreau, 2002) and increased firm performance (Gavetti et
al., 2005). Analogical thinking, particularly when applied across industry boundaries,
may significantly contribute to the development of highly novel innovations (Holyoak &
Thagard, 1995) while simultaneously limiting the risks of uncertainty (De Bono, 1990).
On the one hand, drawing analogies from an initial problem to distant but similar prob-
lem settings may reduce uncertainty as potential solutions have already proved to func-
tion in a similar context. On the other hand, non-obvious analogies may entail highly
novel solutions because the combination of more distant pieces of knowledge is asso-
ciated with higher innovative potential (Holyoak & Thagard, 1995; Hargadon & Sutton,
1997). In fact, "divergence and lack of shared experiences are critical for developing
new ideas" (Majchrzak et al., 2004). From cognitive psychology perspective, analogical
thinking entails the transfer of knowledge from one domain that usually already exists
in memory to the domain to be explained (Gick & Holyoak, 1983; Vosniadou & Ortony,
1989). Management scholars have argued that the use of analogies typically includes
the transfer of knowledge (Majchrzak et al., 2004), where knowledge acquired in one
situation is applied to another (Argote & Ingram, 2000). The ability to combine different
pieces of knowledge (‘combinative capability') for product innovation is a strategically

significant resource to a competitive organization (Kogut & Zander, 1992; Grant, 1996).



The role and importance of analogies in problem solving has also been widely dis-
cussed by creativity researchers (Prince, 1970; Boden, 1990; Rickards, 1990;
Csikszentmihalyi, 1996), and analogies are a central mechanism in many creativity
techniques (Gordon, 1969; De Bono, 1990; Ceserani & Greatwood, 1995). However,
there is limited insight into how analogical thinking is enabled and applied at the level of
the firm for product innovation. More aptly, literature lacks empirical insight in the origin
of analogies, that is, how analogous problems and solutions are found in the first place

(De Bono, 1990).

The aim of this paper is to show how analogical thinking is enabled and used for prod-
uct innovation at the level of the firm. Thus, our research question is: 'How do firms
enable and use analogical thinking, and what are its success factors for new product
development?' We first review relevant literature on analogical thinking and illustrate
four cases where firms have enabled and used analogical thinking for the development
of breakthrough product innovations. We then discuss the cases and conclude with
managerial implications for how to approach analogical thinking in a systematic man-

ner.

Analogical Thinking in Problem Solving

The role and importance of analogies for innovation has mostly been investigated in
product design and psychology literature (Dahl & Moreau, 2002). However, scholars
have recently also started to investigate the role of analogical thinking within the firm
for strategy making (Nerkar & Roberts, 2004; Gavetti et al., 2005; Gavetti & Rivkin,
2005). Analogical thinking is a creative method for a problem that needs a solution.
Analogical thinking happens if a familiar problem is used to solve a novel problem of
the same type (Reeves & Weisberg, 1994). Literature has argued that the identification
of analogies is stimulated by rather specific problems (De Bono, 1990). Analogies can

be drawn in different settings and directions. In some cases, a solution is found in one



industry and applied to solve a problem in another industry. In other instances, the
analogy is drawn from a solution looking for a problem (Gavetti et al., 2005). In all cas-
es, the search for a solution is stimulated by a rather specific problem. Within this
'problemistic search' (Cyert & March, 1992), analogies to settings quite similar to the

original problem can be drawn, potentially providing a solution.

Cognitive scientists commonly agree that innovation entails reassembling elements
from existing knowledge bases in a novel fashion (Gagne & Shoben, 1997; Hampton,
1998). Thus, analogical thinking is a mechanism underlying creative tasks, in which
people transfer information from a familiar setting and use it for the development of
ideas in a new setting (Gentner & Rattermann, 1993; Dahl & Moreau, 2002). Similarity
of concepts (such as problems or situations) at any level of abstraction is argued to
enable analogical thinking (Keane, 1987; Ross, 1989; Reeves & Weisberg, 1994; Ho-
lyoak & Thagard, 1997). Thus, similarity of some basic elements between the source
where the problem origins (i.e. the problem source) and the source where the analogy
is found (i.e. the solution source) is a vital precondition for analogies to be identified.
Similarity has also been described in a continuum from 'near' or 'surface' analogies to
'far' or 'structural' analogies (Dahl & Moreau, 2002). Near analogies are much easier
identified than far analogies, as near analogies often entail obvious surface similarities
such as similar design while far analogies typically entail similarities in the structural
relationships between source and target attributes. For instance, Dahl et al. (2002) il-
lustrate the case of designing a new free-way system. A near analogy would entail to
look at an already existing freeway system in another city, whereas a far analogy would
entail to arrive at a solution by considering the human circulatory system. The distinc-
tion is important because near and far analogies require different types of information
to be mapped and transferred. At near analogies both surface-level attributes (e.g.
roads) and relations between the attributes (e.g. the flow of cars through the freeway)

are mapped and transferred, while the lack of surface-level attributes at far analogies



leaves the mapping to occur between common relations (Gentner, 1989; Ward, 1994).
The example intuitively shows that far analogies are more difficult to identify and re-
quire more cognitive effort. The identification of far analogies requires the identification
of similarities in the relational (vs. surface) structure between the problem and the solu-
tion source, which is often difficult when surface similarities are completely absent.
However, if successfully implemented, far or structural analogies serve as the base for
'mental leaps' and can lead to radical innovation (Holyoak & Thagard, 1995). On the
other hand, if source and target share the same surface qualities, they often come from
the same or close conceptual domain (Ward, 1994), which would lead to incremental
innovation. However, surface and structural similarities are two ends of a continuum,
and a clear distinction between them is difficult. In this paper, we refer to surface simi-
larities when there are similarities in features such as product design and product fea-
tures, and to structural similarities when there are similarities in the principal technolog-

ical function and architecture of the product (Henderson & Clark, 1990).

The use of analogies has also been widely discussed as a means of creative thinking
for problem solving (Gordon, 1969; Prince, 1970; De Bono, 1990; Ceserani & Great-
wood, 1995; Amabile, 1996). Creativity and construction methods such as the 'theory
of inventive problem solving' (TIPS) first invented by Altshuller and colleagues, lateral
thinking (De Bono, 1990), and synectics (Gordon, 1969) all contain notions of analogi-
cal thinking as a central mechanism. Altshuller and colleagues found in their analysis of
patents that most inventions were based on a rather small number of generally appli-
cable principal solutions (Mann, 2001). Thus, in case of technical problems, TIPS sup-
ports solution finding by systematically pointing out alternative and analogical technical
solution principles. A central theme in De Bono's (1990) lateral thinking is breaking with
established thinking patterns of the human mind and exposing the mind to discontinui-
ties. De Bono argues that the deliberate introduction and proper pursuit of an analogue

problem not only takes up less time in finding solutions, but will eventually lead to pro-



cesses, functions, and relationships which are then transferred back to the original
problem 'to see if they fit or what ideas they set off' (De Bono, 1990). Synectics is
based on the 'force-fitting' or recombination of knowledge that appear to have no rela-
tions. However, by recombination, the individual is detached from the problem and
forced to relate the new knowledge to the original problem to enable creative solutions

(Gordon, 1969).

Research Methodology

The purpose of this paper is to show how firms enable and use analogical thinking for
product innovation. Because of the lack of empirical insights in how analogical thinking
is enabled and applied at the level of the firm, a qualitative case study approach is em-
ployed (Eisenhardt, 1989; Yin, 2003). We employed a multiple-case study to obtain
richer insight into how different settings may influence the approach and effect of ana-
logical thinking. The case firms were identified in the course of a two year research
project focusing on firms' use of analogies for radical new product innovation. Out of a
sample of 18 companies that participated in the research project, we selected a pur-
posive sample of four companies which met the criteria that they

* were engineering companies

= had engaged in breakthrough product innovation based on the use of analogies.
The case firms are based in Switzerland and Austria where they also develop and
manufacture. As is typical for engineering companies, problems mainly concern the
technical improvement of existing products. Therefore, the 'problem' is typically identi-
cal with the product, and we sue both terms interchangeably. We adopt Chandy and
Tellis' (1998) taxonomy of innovations along the technology and market domains (see
table 1), which is consistent with many other definitions of the degree of novelty of an

innovation (see Garcia & Calantone, 2002).

<insert table 1 about here>



Accordingly, incremental innovations involve relatively minor changes in technology
and customer benefit. Market breakthroughs are based on core technologies but pro-
vide substantially higher customer benefits. Technological breakthroughs do not pro-
vide higher customer benefit, but involve a substantially different technology. Radical
innovations involve substantially new technology and provide substantially higher cus-

tomer benefits (Sorescu et al., 2003).

We collected data by means of personal in-depth interviews, archival documents, and
passively participated in workshops of current development projects with senior man-
agers and R&D employees. We organized the interviews by consistently using one and
the same semi-structured interview guide to ensure the reliability of the results (Yin,
2003). The interview guide comprised questions about what actions were taken during
the problem solving process, and thus how the analogy was ultimately identified. The
questions concentrated on facts and events within the problem solving process rather
than on respondents’ interpretations (Eisenhardt, 1989). These personal interviews
lasted between 60 and 140 minutes and were tape-recorded and transcribed. Table 1

provides a brief overview of the case firms.

<insert table 2 about here>

Case Studies: Analogical Thinking in Breakthrough Product Innovation

Case 1: AlpineCo

AlpineCo had the problem that the skis were difficult to control at certain speeds. Ana-
lyzing the cause, R&D found that the ski was developing a resonance frequency at high
speeds which caused the ski to vibrate. During the phase of intense occupation with
analyzing the problem, the head of R&D and three colleagues were delving into the

question how the vibration could be damped or eliminated. From his background as a



mechanical engineer, the head of R&D knew that vibrations were a recurring problem
in settings such as machine or building construction. With the terms 'vibration', 'damp-
ing', and 'cushioning' unconsciously in mind, the team then decided to search for indus-
tries and applications where damping or elimination of vibrations were a problem: "we
were actively looking for analogous solutions". However, initial search efforts were in
vain because of a too large search scope, as the R&D team was searching for anything
that had to with vibrations. The search was only successful when one team member
proposed to limit the search scope to include frequencies only above 1800 hertz, as
this was the range of frequency found in the vibrating ski. This frequency is typically
found in acoustics, and AlpineCo ultimately found a viable solution at an inventor who
had for years researched on the elimination of undesirable frequencies of bowed in-
struments. Also, the solution proved to be easily transferable, as the material used to
filter undesired frequencies of the bowed instruments could easily be adapted to the
skis. "It's a simple idea and easily applicable, and did not require any additional in-
vestments" (head of R&D). AlpineCo then applied the solution to its own demands by
developing an extra layer in the ski with similar structure and material like in the bowed
instruments and incorporated it into the ski. This technology is termed "frequency tun-

ing" and today found in virtually every ski.

Case 2: AluCo

For a long time, AluCo had been looking for alternative approaches for how to improve
its crash management system (CMS) (consisting of the front beam and two crashboxes
which is mounted to the longitudinal chassis beams of a car). Somewhat frustrated with
the hitherto 'conventional' approach, AluCo management realized that mere optimiza-
tion of materials and tweaking geometric designs would not result in the major ad-
vancement that they hoped for: "we have been doing this for decades now, and | be-
lieve our engineers have become too short-sighted to look beyond the own nose"

(head of future technologies). Before "prematurely jumping to solutions" (head of future



technologies), a team of four R&D employees engaged in an in-depth investigation of
the current crashbox. They particularly focused on detailed understanding of the prod-
uct function both from a technological view and customer utility point of view. In subse-
quent workshops, the team first analyzed and described the technological function of
the crashbox in terms such as "protecting the car's longitudinal carrier from damage"
and later in terms such as "gliding grid structures in the material". In the course of the
analysis AluCo developed key terms such as 'energy absorption' and 'transformation of
kinetic energy'. With these terms, AluCo build associations to different kinds of tech-
nologies, applications and industries where the absorption of energy was crucial. Alu-
Co's R&D then started to search the internet with focus on the previously developed
key terms. By means of this, they identified several promising technologies new to their

industry, which today are subject for further development.

Case 3: TextileCo

TextileCo faced the problem that the speed of the material displacement was different
from the speed of the sewing foot, which resulted in inhomogeneous stitch-lengths and
spaces. Thus, first activities aimed at synchronizing the speed of the material dis-
placement with the speed of the sewing foot. Analyzing how the displacement could be
gauged under the given spatial constraints, TextileCo's R&D concluded that the dis-
placement of the material had to be gauged with high precision because of the high
speed of the sewing foot. As gauging was outside their competence, TextileCo agreed
on looking for external solutions. A team of five R&D members started looking for solu-
tions that were related to what TextileCo called "real-time gauging". In this, they ap-
proached an external technology service provider, who ultimately provided AluCo with
the optical sensor of a conventional computer mouse as a solution. The service provid-
er had previously worked on another project where feedback-loops played an important
role and where a very similar sensor technology was applied. As the R&D leader said,

"without the service provider we had never come up with such a brilliant and simple
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solution, it took us only 18 months from problem formulation to market introduction,
which is about half the time we usually need." TextileCo adapted the mouse sensor
chip to its specific requirements and enhanced it so it would even recognize very
smooth or dark fabrics. As a result, because of the automation even beginners are now
able to quilt genuine artwork of high quality. This had previously been a domain only for
experienced quilters, and implementing the new technology allowed TextileCo to tap a

new and fast growing market.

Case 4: PipesCo

The piping division of PipesCo has deep know-how in production techniques such as
welding or gluing in combination with material optimization for the joining of pipes. As
the industry is characterized by long product life-cycles, conventional strategy has been
constant improvement of existing technologies and products. One day an R&D em-
ployee was watering the flowers in his garden, and realized that the hose and the
sprinkler head were connected via a clicking-system: "It was a lucky accident. The
basic principle is the same, it's about a medium flowing through a pipe, only the way
the pipes are connected is different" (R&D employee). He introduced the idea in the
company, and preliminary assessments convinced the CTO to pursue the idea, both
because of the simplicity of the technology which would tremendously facilitate the join-
ing of large pipes in construction and because of the enormous cost savings involved
with the new technology. In the eyes of the CTO "it was a revolutionary development,
but actually we simply incrementally advanced what was already known in another in-
dustry. The biggest challenge was to adapt the solution to the existing requirements in
terms of pressure, safety, and durability." Today, the clicking-technology has prevailed

and led to significant competitive advantage for PipesCo.

Discussion

11



Considering the definition of newness of innovation according to Chandy and Tellis
(1998), the use of analogies of the case firms has resulted in the development of tech-
nological breakthroughs (AlpineCo, AluCo, PipesCo) and radical innovations (Tex-
tileCo). Despite similar in its highly innovative character, the cases reveal differences in
how the analogies were identified, and that analogical thinking is enabled both by pure
cognitive abilities (PipesCo) and by systematic effort (AlpineCo, AluCo, TextileCo). In
the case of PipesCo, the identification of the analogy might be owed to serendipity in
the first step, and to the ability of the R&D employee to relate the situation to a problem
the firm was facing in the second step. In contrast, the other cases show that the identi-
fication of the analogy was only enabled after delving into the problem structure and
initiating a deliberate search effort for analogous solutions.

We furthermore find that mere identification of the analogy is not sufficient but that —
particularly in the case of structural analogies — firms need strategic intent (Chandy &
Tellis, 1998; Herrmann et al., 2007), that is, the will to question own technologies and
the will to adapt new knowledge. Also, the mere identification of the analogous solution
is not sufficient, as the transfer of relevant knowledge and its adaptation to the own
problem context are vital for the 'idea' to become an innovation. The findings are dis-
cussed in the following; table 3 provides an overview of how the analogy was identified

and the characteristics of the analogies.

<insert table 3 about here>

Strategic Intent

In analyzing the cases, it shows that the will to break with conventional boundaries is
paramount when searching for non-obvious and solutions of higher novelty. As entirely
new technologies often serve as substitutes, existing technologies and competencies
might be jeopardized, as is particularly the case at AluCo and PipesCo. Thus, the will

to question own products and technologies is vital for successful radical innovations
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(Herrmann et al., 2007). With respect to analogical thinking, our findings coincide with
the research of Majchrzak and Neece (2004) on knowledge reuse who found that in
order to use analogies, the reusers in the more innovative cases needed to be aware of
and open to non-traditional approaches that might lead to greater levels of innovation.
All firms were willing and open to look for solutions that were neither developed inter-
nally nor established in their industry. Openness to external developments and innova-
tions has been found a critical success factor for firms in technology-intensive indus-
tries (Chesbrough, 2003; Gassmann, 2006). Furthermore, TextileCo integrated external
experts for the identification of the analogous solution, an approach which is consid-
ered highly beneficial for innovation (von Hippel, 1986). Thus, as analogous solutions
typically originate outside known environments, an open attitude is pivotal for analogi-

cal thinking to be successful (Katz & Allen, 1982).

Cognitive Abilities, Problem Analysis, and Deliberate Search

The identification of analogies typically depends on the cognitive abilities and the per-
sonal experiences of the individual (Gentner & Rattermann, 1993; Reeves & Weisberg,
1993; Dahl & Moreau, 2002; Cummings & Teng, 2003), and analogies to some target
can only be found if the individual has had prior exposure to at least some elements of
the target setting (Gick & Holyoak, 1980; Reeves & Weisberg, 1993). Thus, the suc-
cessful identification of analogies also depends on the type of the analogy, i.e. if the
problem and solution source share surface or structural similarities (Dahl & Moreau,
2002). In the case of PipesCo, the identified analogy might be considered a surface
analogy because problem and solution source share very similar physical characteris-
tics. Thus, despite its surface character, the analogy led to a technological break-
through innovation for PipesCo as it involved tremendous cost savings and introduced
a new technology to the industry (Ward, 1994; Chandy & Tellis, 1998). The example
shows that also surface similarities can result in innovations of higher novelty (Holyoak

& Thagard, 1995; Hargadon & Sutton, 1997).
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However, in all other cases the firms may have required more cognitive abilities to
identify the analogy. Here, the analogies were based on rather structural similarities
and were not immediately visible as in the case of PipesCo. The firms identified the
analogy only when a) in a first step analyzing the problem in detail, and b) in a second
step embarking on a deliberate search effort to find analogous solutions. The detailed
problem analysis entailed that these firms carried out an in-depth analysis regarding
the technical and contextual functions of the product. The technical analyses included
re-building a deep understanding of the technological function and the interrelation be-
tween single components of the product. Contextual analysis included building a pro-
found understanding of the true customer benefits, and all firms furthermore ensured to
analyze and understand the identified analogy in its original application context (Leon-

ard & Rayport, 1997; Beckman & Barry, 2007).

The joint analysis of technical and contextual functions subsequently increased the
degree of abstraction from the original problem, as more and more structural elements
of the problem were identified. This enabled the firms to identify the underlying mecha-
nisms (i.e. the structure) of the problem, allowing them to look beyond mere superficial
similarities (Fernandez & Montes, 1999). As a consequence, the amount of analogical
ideas increased with each additional abstraction from the original problem. This was
particularly obvious in the case of AluCo. AluCo first analyzed the problem to the point
of 'gliding grid structures in the material', before arriving at terms such as 'energy ab-
sorption'. The difference between both types of terms is the degree of abstraction, the
first one being a quite specific technical description, the latter a description of the un-
derlying purpose of the product. AluCo realized that it did not primarily matter how the
kinetic energy was transformed, but that it was turned into another safer type of energy.
Thus, the more abstract the description became, the more solutions and also the more

structural similarities could be identified (Dahl & Moreau, 2002). When looking at struc-
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tural analogies, the quality of the information might be more tacit in contrast to superfi-
cial similarities where the information is more explicit (Nonaka, 1994). Similarly, ab-
stracting from the problem required the firms to understand how the problem is struc-
tured, implying that problem know-how might be more important than mere problem
knowledge for the development of more radical innovations (Kogut & Zander, 1992).

Thus, by abstracting the original problem to its structural relationships, the space for
potential solutions is opened up (figure 1), and the use of cognitive abilities is enabled

or facilitated.

<insert figure 1 about here>

Problem abstraction as carried out by the firms might be an effective means for arriving
at a proper problem formulation, which has been found vital for successful product in-
novation (Cooper, 1999; Ward, 2004). In this regard, 'problems can be defined very
concretely or abstractly, with the former leading to less novelty but more familiarity'

(Ward, 2004).

Knowledge Creation and Adaptation Development

Transfer of relevant knowledge to the target problem was in all cases successful, how-
ever, the cases of AlpineCo, TextileCo and PipesCo show that further development is
necessary to adapt to the original problem's requirements (Cummings & Teng, 2003).
The identified analogies were mostly perceived as simple but powerful solutions, which
supports the assumption that analogies entail limited risks while simultaneously having
great impact in terms of radical innovations. The case of PipesCo shows that despite
the surface analogy the target solution had to be adapted to the existing requirements
of the source problem, which according to the CTO constituted the biggest problem. In
order to arrive at a workable solution, all firms had to analyze and understand the in-

formation found in the solution source which included the creation of new knowledge in
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the analogizing firm. Understanding the information of the solution source subsequently
enabled the firms to filter the knowledge pieces most relevant for them. For example, in
the case of AlpineCo, the found analogous solution could not be transferred in its en-
tirety, but relevant knowledge about the grid-material was transferred and afterwards

applied to the skis with an individually calculated grid structure.

The cases show that analogical thinking does not happen merely by accident but is
supported by means of a systematic approach. Based on the insights from the cases
we propose a generic process we call A*-Innovation Process (figure 2). Its purpose is
to provide firms with a structured approach for how analogical thinking might be ena-

bled and applied for breakthrough product innovation.

<insert figure 2 about here>

Conclusion
The aim of this paper is to show how firms enable and use analogical thinking for the
development of product innovation. Thus, we aim to extend literature on analogical
thinking by providing empirical insights on how firms enable and use analogies. We
found that firms must be open-minded for external solutions and willing to challenge
own technologies as a premise for analogical thinking to work. Therefore, top man-
agement must foster the search for external solutions and be willing to cannibalize es-
tablished products and technologies. In this, analogical thinking might be a powerful
approach to identify new and non-obvious technological solutions with limited risk and
cost. Apart from firms' strategic decision to be open for external innovations, we found
the following aspects to be particularly important:
= Firms must establish a deep understanding of the problem and context in which the
problem operates. This requires an in-depth analysis of the problem both from a

technological and contextual perspective. Such analysis leads to subsequent ab-
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straction from the problem, allowing for abstract search terms to be generated.
These tasks might be difficult for firms who have established products, as existing
technologies, competencies and conventional mindsets are not easily overcome.

= Since the identification of both surface and structural analogies between different
settings is facilitated when there has been prior exposure to both settings, the firm
must establish ways to explore domains which differ from the own application con-
text (Nelson & Winter, 1982; March, 1991; Crossan & Bedrow, 2003). This is par-
ticularly true as the cases show that even without prior exposure analogies can be
found if a deliberate search effort based on abstract search terms is employed.

= Firms must understand the context of the analogous solution in order to evaluate
what knowledge is valuable and thus is subject for transfer. Failure to do so might
lead to the premature identification of a seemingly valuable analogy, leading to the

adaptation of useless knowledge.

With the A*-Innovation Process we aim to provide a structured approach for the identi-
fication of analogical solutions for the development of breakthrough product innovation.
The A’-Innovation Process is targeting the early innovation challenges in how to find
highly novel solutions. First experience in applying this process with five engineering
firms in different industries has been very positive and encouraging. In particular, these
firms found that by applying the approach they arrived earlier at better solutions, com-
pared to their 'conventional' problem-solving approach The outlined process has par-
ticular strength in the combination of existing knowledge in the problem source and
experience with the solution source for creating new solutions in the own industry. We
invite researchers to further test this process with a larger empirical sample across dif-
ferent industries for improved validation and to extend the discussion on analogical

thinking for radical new product innovation.
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