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CHAPTER FIVE

REPURPOSING: A COLLABORATIVE
INNOVATION STRATEGY FOR THE DIGITAL
AGE

Bastian Rake and Marvin Hanisch

5.1 Introduction

Most academics and practitioners associate the term innovation with the creation
of something new, and our general mindset is shaped by innovations that are new
to the world and have a large impact across economies and societies. Less emphasis
has been placed on managing innovation and new product development that is
based on new applications of existing solutions, although the innovative potential
of recombining existing knowledge and technologies was acknowledged early on
in the innovation literature (Mastrogiorgio and Gilsing 2016; Nelson and Winter
1982). Academics and practitioners are starting to show renewed interest in the
potential of reusing existing solutions to address unsolved problems and needs
(Langedijk et al. 2015). The practice of transferring a known solution to a new
context is called “repurposing” and represents an often untapped opportunity for
companies to innovate at low cost (Allarakhia 2013).

When thinking about repurposing as an innovation strategy, the example of
Sildenafil, better known as Viagra, quickly comes to mind. Pfizer’s well-known drug
was initially developed as a treatment for angina pectoris (chest pain). An unex-
pected side effect led to its very successful commercial repurposing into a drug for
the treatment of erectile dysfunction (Pushpakom et al. 2019). This is just one
example of successful repurposing. In fact, repurposing is one of the key innovation
strategies in the biopharmaceutical industry, with up to 30% of drugs approved by
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the United States Food and Drug Administration being the result of repurposing
efforts (Kesselheim et al. 2015). The widespread recourse to repurposing was partic-
ularly evident during the COVID-19 pandemic, where 86% of drugs tested against
the disease through July 2020 were repurposed drugs (Hanisch and Rake 2021).

While many examples of successful repurposing come from health care, the
phenomenon is prevalent in many contexts and industries. A classic example is
Richard T. James’ 1946 invention of springs that supported and stabilized delicate
instruments aboard ships in rough seas, which were repurposed as the wildly popular
Slinky toy. A similar example is the creative arts and crafts toy Play-Doh, which was
originally used as a wallpaper cleaner. More recently, during the COVID-19 pan-
demic, Epic Games repurposed the opportunities for interaction among the players
of its game Fortnite to host a digital concert series. Other examples include the
repurposing of electric vehicle batteries to power data centers, offices, and railroad
crossing devices. The use of LIDAR, a laser-based technology for precise distance
measurement in autonomous driving vehicles, is another example of repurposing,
as this technology originated in the aerospace industry and was used on the Apollo
15 mission in 1971 to map the moon. In the IT and software industries, it is common
to repurpose existing software codes for new applications. For instance, the image-
sharing platform Flickr was largely built through repurposing code used for an
instant messaging service within an online game.

As these examples demonstrate, repurposing occurs frequently across many
industries and contexts, but there is a need for a more systematic discussion of
what repurposing is and how companies can use repurposing as a product
development strategy. To address this challenge, we first introduce repurposing as
a viable innovation strategy (5.2) and discuss its building blocks (5.2.1), sources
and applications (5.2.2), and links to the concept of open innovation (5.2.3). In
the third section (5.3), we identify the strengths (5.3.1) and weaknesses (5.3.2) of
repurposing as an innovation strategy. In our final section (5.4), we show how
repurposing can be executed successfully through targeted search and rapid exe-
cution (5.4.1), and the use of digital technologies (5.4.2).

5.2 Repurposing as a Product Development Strategy

The innovation management literature indicates that repurposing is a frequent,
yet often overlooked source of innovation. Most studies on repurposing associate
the concept with drug development. Accordingly, Pushpakom et al. (2019) refer
to repurposing as a strategy for “identifying new uses for approved or investiga-
tional drugs that are outside the scope of the original medical indication.” Beyond
this contextualized definition, the innovation literature understands repurposing
in a broader sense as the reuse of a product or its parts for a functionality that dif-
fers from the originally intended purpose (Garud et al. 2021). Based on this
broader definition, the literature normally focuses on the repurposing of techno-
logical innovations or scientific discoveries that may serve a new market but go
beyond mere market expansion, as serving a new functionality is a defining
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feature of repurposing. As such, repurposing offers an alternative route to inno-
vation in contrast to innovation processes characterized by “science push,”
“demand pull,” or “institutional steering,” which are typically commenced and
driven by the desire to realize a functionality that has been identified ex ante as
desirable (Garud et al. 2018).

5.2.1 The Building Blocks of Repurposing: Bricolage and Exaptation

Repurposing consists of two core elements: bricolage and exaptation (Garud
etal. 2021). Bricolage is the use of existing and available resources to address
new problems or opportunities (Baker and Nelson 2005; Lévi-Strauss 1966).
An example of bricolage is the development of a replacement COs filter with
resources available in the Apollo 13 capsule — including plastic bags and duct
tape — by NASA engineers and the crew on board. While this example shows
that bricolage can create an ad hoc solution that in this particular case helped
prevent fatalities, it is clearly not a viable or reliable innovation strategy for
spaceflight in general (Ronkkoé et al. 2014). Instead, bricolage may offer a
“quick fix” for a pressing need but the performance of such solutions is often
limited. An alternative mode of discovery is exaptation, which refers to the
institutionalized process by which a product, or a part of a product, developed
for a specific purpose is coopted to serve a different purpose in a different
area (Andriani and Carignani 2014). Exaptation describes the institutional-
ized and more deliberate process by which a solution to a problem emerges
serendipitously from a known solution to another problem (Andriani and
Kaminska 2021). The repurposing of the CD from a system for playing high-
quality sound recordings to a tool for data storage during the 1980s and 1990s
is a classic example of repurposing, which in this case required additional
systematic and institutionalized processes, including the creation of industry
standards. Figure 5.1 illustrates the logic of bricolage and exaptation as the
main mechanisms behind repurposing.

FIGURE 5.1 THE PILLARS OF REPURPOSING.
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5.2.2 Sources and Applications of Repurposing

For organizations, an understanding of the sources and applications of tech-
nology repurposing is critical to its effective deployment as an innovation
strategy. Figure 5.2 distinguishes repurposed innovations in terms of their
source — internal or external to the focal organization — and their application,
i.e., whether itis in a field familiar or unfamiliar to the focal organization. The
repurposing of Dyson’s vacuum cleaner technology for other types of home
appliances, such as bladeless fans and heaters (Vincent 2017), provides a good
example of repurposing within the focal organization for applications with
which it is familiar. In this case, Dyson had mastered the technological and
market sides, and was thus well equipped to repurpose its product indepen-
dently without the involvement of collaboration partners. The advantage of a
“do-it-alone” strategy, in which one organization has mastered all the necessary
skills and controls the process, is that it enables rapid execution in terms of
technology development and marketing.

The origin of an innovation that is repurposed in a familiar area may also
be outside the focal organization. In this scenario, the organization identifies
a technology with which it has little or no experience but that can be used in
a new area in which it already operates. Recently, the Japanese optics and
imaging company Nikon entered a technology partnership with the American
technology specialist Aeva “to repurpose FMCW [Frequency Modulated
Continuous Wave] technology for industrial automation and metrology”

FIGURE 5.2 ORIGIN, APPLICATION, AND EXECUTION OF REPURPOSING.
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(Nikon 2021). Nikon has long-standing experience in industrial automation
and metrology and is working with Aeva to apply laser radar technology, used
primarily in automotive navigation, to a new field. For Nikon, it is reasonable
to partner with Aeva to gain access to technological know-how and to leverage
its existing market access to effectively repurpose the technology. In general,
such technology partnerships are often a viable option when the technology
comes from an external source, but the market know-how resides in-house.
Compared to “do-it-alone” strategies, technology partnerships create addi-
tional hurdles due to learning costs on both sides and the potential fear of
knowledge misappropriation on the part of the technology provider, which
can slow down development.

Similarly, companies can also seek new applications for their existing tech-
nologies outside their focal markets. The repurposing of electric vehicle bat-
teries at the end of their life cycle into mobile power sources provides a good
example of technology repurposing that originates within the focal organiza-
tion and is applied to an unfamiliar domain. BMW engages in this type of
repurposing through a marketing partnership with Off Grid Energy Ltd., a
United Kingdom-based provider of electricity supply for construction sites,
events, and for other users not connected to the grid (BMW Group 2020). A
(marketing) partnership based on a long-term contract or even a joint venture
is often an appropriate governance structure in cases where the focal organi-
zation has access to and expertise with a technology, while the partner has
knowledge of the target market for the repurposed technology. In principle,
the situation is similar to the first example of a technology partnership, with
the difference that the agency for repurposing (i.e., who initiates the collabo-
ration) in the first case lies with the marketer rather than the technology
provider.

Finally, the impetus for technology repurposing may come from a tech-
nology external to the focal organization with applications that the focal orga-
nization is unfamiliar with. Sometimes an “outsider” view is necessary to
recognize the repurposing potential of a technology in a new market. An
example of this fourth type of repurposing is SpaceX’s investment in oil rigs
originally designed for deep water drilling. SpaceX purchased decommis-
sioned oil rigs in 2021 to repurpose them as floating spaceports for its Starship,
a “fully reusable transportation system designed to carry crew and cargo for
interplanetary flights” (SpaceX 2022). In this case, the technology was unfa-
miliar to SpaceX, recommissioning was carried out by a specialized service
provider, and the application (floating spaceports for a novel rocket type) did
not even exist when the project was launched. Given the dual risks that this
type of repurposing entails, most organizations do not pursue this approach
without a compelling strategic reason to develop the required competencies.
If the repurposing opportunity is deemed worth pursuing, it often makes
sense for a company to acquire the technology that they aim to repurpose to
internalize the know-how and to collaborate with specialized service providers
to realize the full potential.
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5.2.3 Open Innovation and Repurposing: Collaborating for Success

Repurposing often requires cross-company collaboration to access existing
technologies or markets outside the companies’ current scope of operations.
The literature on open innovation has long emphasized the benefits of exploit-
ing the potential for innovation outside the firm’s boundaries. This idea is
equally significant for repurposing strategies. Open innovation describes the
“use of purposive inflows and outflows of knowledge to accelerate internal inno-
vation and expand the markets for external use of innovation” (Chesbrough
2006). According to this definition, open innovation includes an inside-out and
an outside-in perspective (see Figure 5.3). In the context of repurposing, the
inside-out approach describes cases in which an internal technology is made
available to another organization for a new application, e.g., through licensing
or selling intellectual property. In this case, repurposed technology is applied to
an expanded market. In contrast, the outside-in approach broadens and
deepensacompany’s internal knowledge base by integrating external knowledge
for application in a new context. Hence, the repurposed technology comes
from a source outside the focal organization.

The inside-out perspective of open innovation offers opportunities for com-
panies to generate additional revenues by finding new applications for their
existing product portfolio. Companies can act upon these opportunities by
using different collaborative mechanisms of the open innovation toolbox, such
as selling their intellectual property or licensing it, or by creating and support-
ing spinoff companies (Chesbrough 2012). Acting upon the opportunities
provided through the application of an inside-out perspective benefits com-
panies as they can bring their (repurposed) innovations to market more quickly
by relying on a partner that has expertise in the target market. For example,
when NASA developed special hydration solutions for its astronauts working in
extreme conditions, it recognized that the beverage may appeal to a broader
audience and licensed the technology to The Right Stuff, which now markets
the product to high-performance athletes. Companies applying the inside-out
perspective open up opportunities for generating additional revenues and
profits that are not restricted to the markets that the company itself serves.

FIGURE 5.3 APPLYING PRINCIPLES OF OPEN INNOVATION TO REPURPOSING.
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The outside-in perspective of open innovation allows companies to broaden
and deepen their own knowledge spaces by integrating knowledge, compe-
tencies, or technologies that emerge outside the firm’s boundaries. In the con-
text of repurposing, the outside-in perspective of open innovation suggests that
companies can expand their product portfolios by repurposing solutions that
exist outside their domains, despite these solutions having been originally devel-
oped for a different context. In the 1950s, for example, French engineer Marc
Grégoire and his wife Colette Grégoire recognized the potential of Teflon, a
recently discovered nonsticky chemical material marketed by DuPont that was
originally used as a coating for uranium-storing equipment in the production of
nuclear bombs, as a potential coating for frying pans, which has since become a
standard household product. With large portions of development already com-
pleted, sourcing technologies from outside a firm’s boundaries and repurpos-
ing their application can provide significant benefits in terms of development
costs and a shorter time to market. Furthermore, companies can build on the
knowledge and developments made in industries other than their own. Because
access to a solution that can be repurposed provides the originator with the ben-
efits associated with the inside-out perspective of open innovation without
increasing competition in the originator’s core markets, repurposing offers
great potential for mutually beneficial collaborative innovation.

5.3 Benefits and Challenges of Repurposing

5.3.1 Benefits

Cost efficiency. One of the main advantages of repurposing is its cost efficiency.
As the underlying science and technology of a product that should be repur-
posed is already well understood and less additional testing is required com-
pared to de novo developments, repurposing can lead to substantial cost savings
and shortened development times (Breckenridge and Jacob 2019). This
advantage is particularly evident with repurposed drugs that have usually proven
their safety in the treatment of another disease. Despite the need to conduct
additional clinical trials to demonstrate the efficacy of the drug in a new disease
context, it is possible to significantly reduce development times and costs com-
pared to new developments (Naylor et al. 2015). Estimations from the pharma-
ceutical industrysuggest that repurposing may save up to 85% of the development
costs and shorten the development cycle by up to 5 years (Paul et al. 2010).
Given these financial benefits, repurposing offers an attractive opportunity to
develop solutions for otherwise unserved niche markets, such as treatments for
rare diseases, which are often unattractive for de novo developments due to
their limited market size (Kucukkeles et al. 2019)." At the same time, the
commercial success of repurposed innovations can be substantial and a highly
attractive investment opportunity (Naylor et al. 2015). The long-term success of
the antiseptic mouthwash Listerine illustrates the commercial potential of
repurposed innovations. Originally developed as a surgical antiseptic in the late
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19th century, it became a very profitable mouthwash during the 1920s. Today, it
is still a leading brand across many markets, generating significant sales.
Similarly, the annual sales of the drug Revlimid peaked at approximately USD
4.3 billion after being repurposed from an antinausea remedy to a multiple
myeloma treatment (Naylor et al. 2015). Finally, repurposing is a valuable inno-
vation strategy when external shocks or the emergence of a crisis require accel-
erated responsiveness with relatively low barriers to entry (Hanisch and Rake
2021; Liu et al. 2021).

Rapid execution. Another key advantage of repurposing is the rapid intro-
duction of the repurposed innovation. In most cases, the product is already on
the market, and the production facilities are in place, making it easier to launch
and scale the product. Automaker Dodge, for example, repurposed the prein-
stalled ultrasonic parking sensors in its Dodge Charger Pursuit police cars to
enhance officer safety. When the feature is turned on, the parking sensors
detect movements behind the car and activate the rearview camera to alert offi-
cers of a possible ambush. Because the base hardware comes preinstalled with
existing police vehicles, the feature can be deployed by simply adding a small
module under the dashboard (Stellantis 2018). Due to the ease of implementa-
tion, the innovation was quickly rolled out to the existing fleet of police
vehicles.

5.3.2 Challenges

Quantity rather than quality. Repurposing requires a broad search strategy that
assesses a variety of potential existing solutions for a new problem based on a
trial-and-error approach (Cheng et al. 2018). The generalist approach associ-
ated with repurposing may come at the expense of foregoing a deep scientific
or technological understanding of the underlying causal mechanisms of the
innovation that ought to be repurposed (Hanisch and Rake 2021). While
short-term innovation successes are possible through haphazard search strat-
egies, there may be negative consequences for long-term purposeful innovation
that would require an in-depth understanding of the underlying scientific and
technological causal mechanisms of an innovation. Finally, low barriers to entry
— particularly when repurposing well-established products — may lead to a mul-
titude of uncoordinated repurposing actions. This causes redundancies and
inefficiencies as organizations focus their repurposing-based innovation efforts
on low-hanging fruit and quick wins that focus on quantity at the expense of
outcome quality (Hanisch and Rake 2021).

Value appropriation. One of the biggest challenges hindering repurposing is
the difficulty of appropriating the value of a repurposed product. Candidates
for repurposing have been on the market or at least under development for
some time. Examples from the pharmaceutical industry indicate that it may take
several years or even decades to discover a new use for an existing product
(Pushpakom et al. 2019). Similarly, when Dr. Spencer Silver, a scientist at 3M,
discovered a new adhesive that could be peeled back, he struggled for years to
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find a useful application for this technology (earning him the nickname “Mr.
Persistent”), a process that eventually culminated in the development of Post-it®
notes (3M 2022). Such long timeframes for repurposing are fraught with chal-
lenges if companies want to protect the intellectual property of the repurposed
innovation. Effective patent protection is usually difficult because the
corresponding patents may have already expired or will expire in the near
future (Pushpakom et al. 2019). Further questions regarding the patentability
of repurposed innovations may arise if parts of the relevant technological
knowledge already belong to the prior art and are common knowledge. Other
forms of protection — such as market exclusivity for pharmaceuticals — may not
provide sufficient incentives to invest in repurposing (Pushpakom et al. 2019).

5.4 Managing Repurposing

Repurposing can complement new product development strategies and open
up new avenues for innovation. Repurposing presents appealing prospects to
rejuvenate products by actively pursuing new applications beyond the original
area, especially for products that are close to the end of their life cycle. The
innovative elements are not in a technological breakthrough, but rather in rein-
venting a context in which the technology can make a difference. In this way,
repurposing can provide companies with an extended revenue stream. If suc-
cessful, repurposing also reduces the pressure on R&D departments to develop
new technologies at a rapid pace and creates the time and financial space for
ambitious projects. From an implementation perspective, repurposing is less
dependent on technological know-how and instead relies on broad knowledge
and inspiration from other contexts. Thus, successful repurposing benefits
from diverse teams that draw inspiration from a variety of sources to find new
uses for existing products. In this way, repurposing does not compete with the
scarce resources of the R&D team and in many cases could be supported by
other departments such as marketing and sales.

5.4.1 The Repurposing Process

Repurposing requires an institutionalized process to unleash its full potential as
an innovation strategy in organizations. Itis important to recognize that planned
repurposing goes beyond examples of serendipitous discoveries and discoveries
by coincidence. The repurposing process consists of four consecutive steps in
which the first two form a subprocess of targeted search, and the last two form
a subprocess of rapid execution (see Figure 5.4).

From a process perspective, mapping is the central activity that initiates the
subprocess of targeted search that defines the search space. Mapping describes
the process of conducting a systematic assessment of the available sources which
lead to repurposed innovations. Methods for creating patent or technology
maps might be useful at this stage of the repurposing process (Lee et al. 2009).
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FIGURE 5.4 THE REPURPOSING PROCESS.
. g oo e ®

Tasks Outcome

Approach

Step 1: @ Step 2: Step 3: Step 4: o

Option space for potential List of promising high-potential Qualitative and quantitative Marketing and pricing strategy
repurposing projects technologies or applications evidence of the performance of  for rapid launch

the repurposed technologies

Map available sources of = Rank possible sources = Benchmark repurposed = Compete on market speed
repurposed innovation and/or applications of innovation against and pricing
Map potential applications e atens CCTPSLIRIETZES Prepare for high quality rival
of repurposed innovation = ldentify most promising = Adapt repurposed products

candidates for testing innovation based on

feedback from tests

Patent or technology maps Screening questions related to Clinical trials, safety tests, and Licensing agreements,
facilitated by automized applicability, feasibility, and regulatory approvals manufacturing plans, marketing
screening mechanisms compatibility plans

For example, the biopharmaceutical company Origenis relies on “Artificial
Intelligence to navigate through the immense chemical universe, to identify
islands of interesting and novel chemical matter” as their strategy for compre-
hensive technology mapping (Origenis 2022). Hence, the first step of mapping
requires identifying known technologies that may be repurposed and then
delimiting a target space of problems to which the technology could be applied.

In the second step, companies willing to repurpose must identify and select
the most promising solution(s) to be developed for a new application. The
innovation literature provides a rich set of useful tools for selecting the most
promising innovation projects. For example, screening questions may serve as a
starting point for a structured discussion to assess the potential costs and bene-
fits of the repurposing project. These screening questions enable managers to
assess the role of the customer (e.g., market, pricing, and compatibility ques-
tions), the competitive position, including an assessment of the firms’ and its
competitors’ capabilities, and the timing and costs of the repurposing project
(Schilling 2020). After assessing the potential costs and benefits, managers can
use scoring methods to rank the most promising project candidates according
to their evaluation of a set of criteria, including strategic fit as well as market and
technology risk. Where applicable, quantitative methods can complement these
qualitative methods to assess the potential future financial performance of the
various repurposing projects. In addition to these more traditional methods,
(internal) crowd feedback mechanisms are useful for prioritizing repurposing
projects (Hoornaert et al. 2017).

Rapid execution of the repurposing project begins in step three with testing
the repurposed solution against the new targeted functionality. The performance
of competing products from the user’s point of view may serve as a benchmark
for assessing the performance of the repurposed solution. However, there may
be cases in which there is no competing solution available (e.g., because the
problem recently emerged or because the repurposed product should meet the
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needs of an unserved market). In this case, the generally accepted industry stan-
dards for testing the safety and efficacy of the repurposed solution would apply.
Based on the feedback obtained in the testing step, the repurposed solution
may require adaptation to enhance its performance and/or its appeal to poten-
tial customers. However, it may also turn out that the repurposed solution does
not meet expectations in terms of functionality — e.g., a drug is not an effective
treatment against a specific disease — or in terms of market potential. For
example, Gilead Sciences and Hofmann-La Roche aimed to repurpose
Remdesivir, a drug that did not show clinical efficacy against Ebola or the
Marburg virus, as a treatment against COVID-19. The most recent clinical results
call for further studies but do not unambiguously support moderately positive
earlier assessments (Ansems et al. 2021). In cases where the tests of repurposed
products lead to negative or ambiguous results, managers should stop further
development of the repurposed solution, select the best suitable alternative,
and start the testing phase again.

The fourth and final step is to implement and actively market the repur-
posed solution. To be successful, companies need to act quickly and introduce
the repurposed solution as fast as possible. The reason is that the potential for
protecting the repurposed solution through intellectual property rights might
be limited (see Section 5.2.3), which is likely to lead to rapidly increasing com-
petition once the commercial potential of the repurposed innovation becomes
apparent. Therefore, a rapid and widespread market introduction is critical to
establish an industry standard in unserved markets, to tie up strategic resources,
and to achieve cost advantages through economies of scale and learning curve
effects that enable an aggressive pricing strategy to preempt competitor market
entry (Lieberman and Montgomery 1988). In either case, managers must be
aware that competitors are closely monitoring their success and may enter the
market with products that are either repurposed as well and offer the same or
higher performance or even with newly developed products that are tailored to
the target market and that outperform the repurposed alternatives.

5.4.2 Digitalization: Enabling Search and Validation

Emerging digital technologies provide new opportunities to leverage the full
potential of repurposing. Often, repurposing is hindered by the amount of data
that must be processed to map, select, and test technologies for their repurpos-
ing potential. For example, sourcing external knowledge through idea scouting
or crowdsourcing quickly becomes impractical when the search space is very
large and potentially detached from the context of the original solutions
(Piezunka and Dahlander 2015). To illustrate the magnitude of the problem,
consider the recent trend among pharmaceutical companies to open their
libraries of already identified but not yet successfully developed (chemical)
compounds to the broader academic research community to find new use cases.
AstraZeneca alone made more than 250,000 compounds available to researchers
(AstraZeneca 2021). This high number of potential solutions from just one
company vividly demonstrates the impossibility of manually scanning these
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potential solutions and matching them with new applications. For this reason,
digital analysis and processing technologies such as artificial intelligence have a
very special role to play in the context of repurposing.

Artificial intelligence (Al) — particularly information extraction methods — as
well as methods for analyzing and extracting hidden patterns in large amounts of
(big) data, such as gene expressions, chemical structures, genotypes, proteomic
data, and electronic health records, are already used to identify potential targets
for drug or compound repurposing (Pushpakom et al. 2019; Zhou et al. 2020).
For instance, Al can help predict the therapeutic potential of compounds. During
the COVID-19 pandemic, Al helped identify promising repurposing candidates
to treat the disease, demonstrating its usefulness in the repurposing context
(Zhou et al. 2020). The ability to identify drug candidates that are suitable for
repurposing and can move rapidly into clinical testing makes Al a core method to
advance the repurposing of existing drugs while improving the effectiveness and
efficacy of drug development (Zhou et al. 2020).

The use of Al for repurposing is, of course, not restricted to repurposing
drugs for new disease areas. The IT and software industries provide an example
where Al is used to identify software components that can be repurposed in the
development of new software (Wangoo 2018). An Al algorithm is able to search
forums such as GitHub to identify code that could be reused in a different context
and even in other programming languages (Nguyen et al. 2020). More generally,
Al opens up opportunities for conducting insightful analyses of large datasets
and, therefore, supports the repurposing of existing products in areas where
information processing is the main barrier to innovation, including the search for
new innovation opportunities (Haefner et al. 2021). For example, Mounet et al.
(2018) used Al to scan more than 100,000 materials to predict which compounds
have the potential to create new and interesting materials suitable for battery
development. Such advanced analytical methods also enable companies to deal
with big data generated by user or customer participation in open innovation
processes to identify or test products for repurposing (Del Vecchio et al. 2018).

To take advantage of the opportunities offered by Al in the context of repur-
posing, companies need to meet certain requirements. In addition to the avail-
ability of large amounts of adequate data with minimal biases (Lee et al. 2018), a
company must have employees with data analytics skills to support the creation of
new combinations of technologies as well as the reuse of existing solutions in dif-
ferent contexts (Wu et al. 2019). Employees with data analytic skills are required
in the context of repurposing to facilitate product development that requires sift-
ing through broad knowledge domains or vast amounts of information (Wu et al.
2020). Atthe same time, recognizing patternsalone isnotenough. Complementing
this, technical experts such as chemists or engineers must evaluate feasibility in
terms of implementation costs and speed, while managers must assess the market-
ability of the technologies in terms of demand and pricing.

Successful repurposing requires not only data analytical skills but also a secure
IT infrastructure for data exchange. Innovation repurposing is an inherently collab-
orative approach and often transcends organizational and technical boundaries.
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Especially when the technology originates outside the focal organization’s bound-
aries or a company wishes to open its technology portfolio to others, it is often of
vital interest to the parties that the intellectual property flows are traceable and
verifiable. This becomes relevant for assessing potential intellectual property
infringements, determining licensing and royalty fees, or simply learning about
new applications. Blockchains offer a promising solution to increase transparency
in data sharing by enabling immutable and secure data records that can be used to
track intellectual property flows (Goldsby and Hanisch 2022; Hanisch et al. 2022).
IPwe (IPwe.com), for example, is a specialized provider of blockchain-powered
intellectual property transactions that enables companies to track and manage their
innovation portfolio. In addition, blockchains can provide the bedrock for secure
and accountable data exchange, as recently demonstrated by a pilot project between
IBM and the FDA to share oncology-related data.

5.5 Conclusion

Repurposing is a promising innovation approach that exploits untapped poten-
tial, reduces the cost of developing new products, and shortens innovation
cycles. For managers, repurposing is therefore a crucial enabler to build and
expand their competitive advantage and respond to new trends in a more
dynamic and targeted way. With the advent of digital technologies such as Al,
which automizes the effective screening of technologies on an unprecedented
scale, and blockchains, which securely track data flows, repurposing is likely to
become an increasingly dominant paradigm to innovation in the coming years,
especially in fields that rely heavily on recombinational logic, such as materials
science, chemistry, biology, and information technology. For example, a recent
study has demonstrated how chemical waste products can be converted into
useful drugs using complex computer algorithms that recombine chemical
components (Wotos et al. 2022). It is critical for managers to recognize that the
next breakthrough does not necessarily have to come from de novo develop-
ments made in their own R&D labs but that they can leverage existing technol-
ogies whose potential for another field has simply been overlooked.

Despite its merits, innovation repurposing also poses some risks that man-
agers should keep in mind. Although repurposing can shorten development
times, there is no guarantee that a particular technology will work in a new
context just because it has similar properties. Thus, testing and evaluating new
use cases together with technological fine-tuning can be tedious and costly. In
addition, repurposed technologies may incur follow-on costs such as licensing
and royalty fees, as well as lower profit margins resulting from the high risk of
imitation, since repurposed technologies are often more difficult to patent or
keep exclusive. For this reason, managers should view repurposing as a com-
plementary innovation strategy alongside ambitious but inherently risky de
novo developments. Overall, repurposing is an important pillar in a balanced
innovation portfolio.
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1 The fact that the underlying product is already known and may be used and marketed
for a specific purpose does not mean that repurposing is an innovation strategy that is
available at almost no cost. Although the costs of repurposed innovations are likely to
be lower than for de novo developments, they can still be substantial (Breckenridge
and Jacob 2019). Companies may need to invest in studies that demonstrate feasibility,
efficacy, or safety and conduct regulatory approval procedures. While these procedures
are common in the health care industry, they also occur in manufacturing industries
such as aviation. Software companies may not need regulatory approval but would need
to test whether the repurposed code interacts as intended with other code in a software
package.

References

3M (2022). History timeline: post-it® notes. Retrieved June 12, 2022, from: https://www.
post-it.com/3M/en_US/post-it/ contact-us/about-us/.

Allarakhia, M. (2013). Open-source approaches for the repurposing of existing or failed
candidate drugs: learning from and applying the lessons across diseases. Drug Design,
Development and Therapy 7: 753-766. doi: 10.2147/DDDT.S46289.

Andriani, P. and Carignani, G. (2014). Modular exaptation: a missing link in the synthesis of
artificial form. Research Policy 43 (9): 1608-1620. doi: 10.1016/j.respol.2014.04.009.
Andriani, P. and Kaminska, R. (2021). Exploring the dynamics of novelty production through
exaptation: a historical analysis of coal tar-based innovations. Research Policy 50 (2):

104171. doi: 10.1016/j.respol.2020.104171.

Ansems, K., Grundeis, F., Dahms, K. et al. (2021). Remdesivir for the treatment of COVID-19.
The Cochrane Database of Systematic Reviews 8: CD014962. doi: 10.1002/14651858.CD014962.

AstraZeneca (2021). Target identification: discover advanced screening technologies to
accelerate novel target identification. Retrieved March 30, 2022, from: https://
openinnovation.astrazeneca.com/ preclinical-research/target-identification.html.

Baker, T. and Nelson, R.E. (2005). Creating something from nothing: resource construction
through entrepreneurial bricolage. Administrative Science Quarterly 50 (3): 329-366. doi:
10.2189/asqu.2005.50.3.329.

BMW Group (2020). BMW Group UK second-life battery solution in partnership with Off
Grid Energy. Retrieved March 08, 2022, from: https://www.press.bmwgroup.com/
united-kingdom/article/detail /T0318650EN_GB/bmw-group-uk-second-life-battery
-solution-in-partnership-with-off-grid-energy?language=en_GB.

Breckenridge, A. and Jacob, R. (2019). Overcoming the legal and regulatory barriers to drug
repurposing. Nature Reviews Drug Discovery 18 (1): 1-2. doi: 10.1038/nrd.2018.92.

Cheng, F., Desai, R J., Handy, D.E. et al. (2018). Network-based approach to prediction and
population-based validation of in silico drug repurposing. Nature Communications 9 (1):
2691. doi: 10.1038/541467-018-05116-5.

Chesbrough, H. (2012). Open innovation: where we’ve been and where we’re going.
Research-Technology Management 55 (4): 20-27. doi: 10.5437/08956308X5504085.

Chesbrough, H.-W. (2006). Open innovation: a new paradigm for understanding industrial
innovation. In: Open Innovation. Researching a New Paradigm (ed. H.W. Chesbrough,
W. Vanhaverbeke, and J. West), 1-12. Oxford: Oxford University Press.

Del Vecchio, P., Di Minin, A., Petruzzelli, A.M. et al. (2018). Big data for open innovation in
SMEs and large corporations: trends, opportunities, and challenges. Creativity and
Innovation Management 27 (1): 6-22. doi: 10.1111/caim.12224.

printed on 5/16/2025 4:41 AMvia R JKSUNI VERSI TEI T GRONINGEN. All use subject to https://ww. ebsco. conterns-of -use


https://www.post-it.com/3M/en_US/post-it/contact-us/about-us/
https://www.post-it.com/3M/en_US/post-it/contact-us/about-us/
https://openinnovation.astrazeneca.com/preclinical-research/target-identification.html
https://openinnovation.astrazeneca.com/preclinical-research/target-identification.html
https://www.press.bmwgroup.com/united-kingdom/article/detail/T0318650EN_GB/bmw-group-uk-second-life-battery
-solution-in-partnership-with-off-grid-energy?language=en_GB
https://www.press.bmwgroup.com/united-kingdom/article/detail/T0318650EN_GB/bmw-group-uk-second-life-battery
-solution-in-partnership-with-off-grid-energy?language=en_GB
https://www.press.bmwgroup.com/united-kingdom/article/detail/T0318650EN_GB/bmw-group-uk-second-life-battery
-solution-in-partnership-with-off-grid-energy?language=en_GB

Repurposing: A Collaborative Innovation Strategy for the Digital Age 117

Garud, R., Gehman, J., and Giuliani, A.P. (2018). Serendipity arrangements for exapting
science-based innovations. Academy of Management Perspectives 32 (1): 125-140. doi:
10.5465/amp.2016.0138.

Garud, R., Gehman, J., and Karnge, P. (2021). Winds of change: a neo-design approach to
the regeneration of regions. Organization & Environment 34 (4): 634-643. doi:
10.1177/1086026619880342.

Goldsby, C. and Hanisch, M. (2022). The boon and bane of blockchain: getting the governance
right. California Management Review 64 (3): 141-68. doi: 10.1177/00081256221080747.
Haefner, N., Wincent, J., Parida, V., and Gassmann, O. (2021). Artificial intelligence and
innovation management: a review, framework, and research agenda. Technological

Forecasting and Social Change 162 : 120392, doi: 10.1016/j.techfore.2020.120392.

Hanisch, M. and Rake, B. (2021). Repurposing without purpose? Early innovation responses
to the COVID-19 crisis: evidence from clinical trials. R&D Management 51 (4): 393-409.
doi: 10.1111/radm.12461.

Hanisch, M., Theodosiadis, V., and Teixeira, F. (2022). Digital governance: how blockchain
technologies revolutionize the governance of interorganizational relationships. In:
Digital Transformation: A Guide for Managers, 1e (ed. B.S. Baalmans, T.L.J]. Broekhuizen,
and N.E. Fabian), 122-147. Groningen: Groningen Digital Business Center (GDBC),
University of Groningen.

Hoornaert, S., Ballings, M., Malthouse, E.C., and van den Poel, D. (2017). Identifying
new product ideas: waiting for the wisdom of the crowd or screening ideas in real
time. Journal of Product Innovation Management 34 (5): 580-597. doi: 10.1111/
jpim.12396.

Kesselheim, A.S., Tan, Y.T., and Avorn, J. (2015). The roles of academia, rare diseases, and
repurposing in the development of the most transformative drugs. Health Affairs 34 (2):
286-293. doi: 10.1377/hlthaff.2014.1038.

Kucukkeles, B., Ben-Menahem, S.M., and von Krogh, G. (2019). Small numbers, big concerns:
practices and organizational arrangements in rare disease drug repurposing. Academy of
Management Discoveries 5 (4): 415-437. doi: 10.5465/amd.2018.0183.

Langedijk, J., Mantel-Teeuwisse, A.K., Slijkerman, D.S., and Schutjens, M.-H.D. (2015). Drug
repositioning and repurposing: terminology and definitions in literature. Drug Discovery
Today 20 (8): 1027-1034. doi: 10.1016/j.drudis.2015.05.001.

Lee, J., Davari, H., Singh, J., and Pandhare, V. (2018). Industrial Artificial Intelligence for
industry 4.0-based manufacturing systems. Manufacturing Letters 18: 20-23. doi: 10.1016/j.
mfglet.2018.09.002.

Lee, S., Yoon, B., and Park, Y. (2009). An approach to discovering new technology
opportunities: keyword-based patent map approach. Technovation 29 (6): 481-497. doi:
10.1016/j.technovation.2008.10.006.

Lévi-Strauss, C. (1966). The Savage Mind. University of Chicago Press.

Lieberman, M.B. and Montgomery, D.B. (1988). First-mover advantages. Strategic Management
Journal 9 (S1): 41-58. doi: 10.1002/5m;j.4250090706.

Liu, W., Beltagui, A., and Ye, S. (2021). Accelerated innovation through repurposing:
exaptation of design and manufacturing in response to COVID-19. R&D Management
51 (4): 410-426. doi: 10.1111/radm.12460.

Mastrogiorgio, M. and Gilsing, V. (2016). Innovation through exaptation and its
determinants: the role of technological complexity, analogy making & patent scope.
Research Policy 45 (7): 1419-1435. doi: 10.1016/j.respol.2016.04.003.

Mounet, N., Gibertini, M., Schwaller, P. et al. (2018). Two-dimensional materials from high-
throughput computational exfoliation of experimentally known compounds. Nature
Nanotechnology 13 (3): 246-252. doi: 10.1038/541565-017-0035-5.

Naylor, S., Kauppi, D.M., and Schonfeld, J.M. (2015). Therapeutic drug repurposing,
repositioning and rescue: part II: business review. Drug Discovery World 16 (2): 57-72.

Nelson, R.R. and Winter, S.G. (1982). An Evolutionary Theory of Economic Change. Cambridge,
MA: Harvard University Press.

EBSCChost - printed on 5/16/2025 4:41 AMvia R JKSUNI VERSI TEI T GRONINGEN. All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

118

The PDMA Handbook of Innovation and New Product Development

Nguyen, P.T., Di Rocco, J., Rubei, R., and Di Ruscio, D. (2020). An automated approach to
assess the similarity of GitHub repositories. Software Quality Journal 28 (2): 595-631. doi:
10.1007/s11219-019-09483-0.

Nikon (2021). Nikon and Aeva to start strategic collaboration in industrial automation and
metrology. Retrieved June 14, 2022, from: https://www.nikonmetrology.com/en-us/
about-us/latest-news/nikon-and-aeva-to-start-strategic-collaboration-in-industrial-
automation-and-metrology.

Origenis (2022). Al innovation platform. Retrieved April 11, 2022, from: https://www.
origenis.de/ai-innovation-platform.

Paul, S.M., Mytelka, D.S., Dunwiddie, C.T. et al. (2010). How to improve R&D productivity: the
pharmaceutical industry’s grand challenge. Nature Reviews Drug Discovery 9 (3): 203-214.
doi: 10.1038/nrd3078.

Piezunka, H. and Dahlander, L. (2015). Distant search, narrow attention: how crowding
alters organizations’ filtering of suggestions in crowdsourcing. Academy of Management
Journal 58 (3): 856-880. doi: 10.5465/amj.2012.0458.

Pushpakom, S., Torio, F,, Eyers, PA. et al. (2019). Drug repurposing: progress, challenges and
recommendations. Nature Reviews. Drug Discovery 18 (1): 41-58. doi: 10.1038/nrd.2018.168.

Ronkko, M., Peltonen, ., and Arenius, P. (2014). Selective or parallel? Toward measuring the
domains of entrepreneurial bricolage. In: Jerome Katz Andrew C. Corbett Entrepreneurial
Resourcefulness: Competing with Constraints, 43-61. Emerald Group Publishing Limited.

Schilling, M.A. (2020). Strategic Management of Technological Innovation. New York, NY: McGraw-Hill
Education.

SpaceX (2022). Starship SN15. Retrieved March 08, 2022, from: https://www.spacex.com/
vehicles/starship.

Stellantis (2018). FCA US ships 10,000th officer protection package for law enforcement.
Retrieved June 09, 2022, from: https://media.stellantisnorthamerica.com/newsrelease.
do?id=20133&mid=.

Vincent, J. (2017). Why Dyson is investing in Al and robotics to make better vacuum cleaners.
Retrieved March 08, 2022, from: https://www.theverge.com/2017/3/14/14920842/
dyson-ai-robotics-future-interview-mike-aldred.

Wangoo, D.P. (2018) Artificial intelligence techniques in software engineering for automated
software reuse and design. 2018 4th International Conference on Computing Communication
and Automation (ICCCA), 1-4.

Wolos, A., Koszelewski, D., Roszak, R. etal. (2022). Computer-designed repurposing of chemical
wastes into drugs. Nature 604 (7907): 668-676. doi: 10.1038/541586-022-04503-9.

Wu, L., Hitt, L., and Lou, B. (2020). Data analytics, innovation, and firm productivity.
Management Science 66 (5): 2017-2039. doi: 10.1287/mnsc.2018.3281.

Wu, L., Lou, B., and Hitt, L. (2019). Data analytics supports decentralized innovation.
Management Science 65 (10): 4863-4877. doi: 10.1287/mnsc.2019.3344.

Zhou, Y., Wang, F,, Tang, J. etal. (2020). Artificial intelligence in COVID-19 drug repurposing.
Lancet Digital Health 2 (12): €667-676. doi: 10.1016,/52589-7500(20)30192-8.

Marvin Hanisch is Assistant Professor in the Innovation Management & Strategy
department at the University of Groningen. His research focuses on the gover-
nance mechanisms in alliances, open-source software communities, digital plat-
forms, and blockchain networks. His work has been published in leading
management journals such as the Journal of Management Studies and in practice-
oriented outlets such as the California Management Review, and has received
numerous international awards. Marvin Hanisch is co-affiliated with the
University of Passau.

printed on 5/16/2025 4:41 AMvia R JKSUNI VERSI TEI T GRONINGEN. All use subject to https://ww. ebsco. conterns-of -use


https://www.nikonmetrology.com/en-us/about-us/latest-news/nikon-and-aeva-to-start-strategic-collaboration-in-industrial-
automation-and-metrology
https://www.nikonmetrology.com/en-us/about-us/latest-news/nikon-and-aeva-to-start-strategic-collaboration-in-industrial-
automation-and-metrology
https://www.nikonmetrology.com/en-us/about-us/latest-news/nikon-and-aeva-to-start-strategic-collaboration-in-industrial-
automation-and-metrology
https://www.origenis.de/ai-innovation-platform
https://www.origenis.de/ai-innovation-platform
https://www.spacex.com/vehicles/starship
https://www.spacex.com/vehicles/starship
https://media.stellantisnorthamerica.com/newsrelease.do?id=20133&mid=
https://media.stellantisnorthamerica.com/newsrelease.do?id=20133&mid=
https://www.theverge.com/2017/3/14/14920842/dyson-ai-robotics-future-interview-mike-aldred
https://www.theverge.com/2017/3/14/14920842/dyson-ai-robotics-future-interview-mike-aldred

Repurposing: A Collaborative Innovation Strategy for the Digital Age 119

Bastian Rake is Assistant Professor at Maynooth University School of Business.
His research studies innovation in knowledge-intense industries with a particular
focus on the biotechnology and pharmaceutical industries, collaboration and
innovation networks, as well as in the internationalization of science and R&D.
His research appeared in renowned journals such as Research Policy, Industrial
and Corporate Change, Industry and Innovation, as well as Innovation: Organization
& Management. Bastian Rake has published practitioner-oriented contributions
in outlets like RTE Brainstorm and the Business & Society Blog. Bastian Rake is
affiliated researcher at the University of Gothenburg.

EBSCChost - printed on 5/16/2025 4:41 AMvia R JKSUNI VERSI TEI T GRONINGEN. All use subject to https://ww.ebsco.conlterns-of-use



EBSCChost - printed on 5/16/2025 4:41 AMvia R JKSUNI VERSI TEI T GRONINGEN. All use subject to https://ww.ebsco.conlterns-of-use



