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Abstract: Changes such as expiring patents and shifting environments
challenge a firm trying to reach long-lasting appropriation success of an
innovation. To understand how appropriation can be continued over time, this
study investigates and compares Bayer’s two innovations, Aspirin medicine
and Roundup herbicide. Whereas for the first, appropriation success has been
continued through decades, for the latter, such a continuum has not realized.
Our findings suggest that long-lasting appropriation success lies in adjusting
the appropriation strategy by identifying the most substantial appropriability
premises for innovation (appropriability mechanisms and complementary
assets) and the ways to use them in different situations, paying specific
attention to the shifting appropriability conditions. For long-term success, it is
critical for firms to recognize that isolating appropriability mechanisms and
complementary assets can have varied and distinctive implications depending
on the pertinent contextual factors at innovation level and to strategize
accordingly.
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1 Introduction

Bayer AG, a life science company and one of the largest pharmaceutical companies in the
world, is a company that has illustrated long term innovative success in the fields of
health and nutrition. As a relevant example, Aspirin (Acetylsalicylic acid, ASA,
synthesized by Felix Hoffman in 1897) became the world’s best-known pain killer soon
after its emergence, and it has continued to attract interest, innovation, and excitement in
the following 120 years, thereby allowing value appropriation from this innovation even
through some tough times (Jennewein et al., 2010; Walker et al., 2018). However, Bayer
also has had different experiences. In June 2018, Bayer completed its $63 billion
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acquisition of Monsanto, an agrochemical and agricultural biotechnology corporation
based in Missouri, United States. It was one of the largest Merger and acquisition deals in
the past decade (Ritsos-Kokkinis, 2020), and it was expected to yield new value
appropriation possibilities for Bayer. Yet, the expected outcomes did not realize. Instead,
Bayer faced notable problems especially due to Roundup, a glyphosate-based herbicide
developed by Monsanto. While Roundup was one of the world’s top-selling weed killers
and valuable innovation for Monsanto (Mendelson, 1998; Bunge, 2020), it became an
object of litigation and posed challenges for Bayer; about one year after the acquisition,
Bayer was worth less than the $63 billion it paid for Monsanto (Bender, 2019).

This failure to appropriate value from innovation is interesting, especially given that
in the past, Bayer has been successful in both internal research and development (R&D)
and opening its innovation (Vanhaverbeke et al., 2019), and that it has managed to get
past notable hardships with Aspirin, enjoying continued appropriation success with this
innovation. This success has also lasted long after the expiration of the related patents,
which is an appropriability mechanism typically used to keep excessive competition at
bay and to secure returns from innovation (Jennewein et al., 2010; Kim et al., 2018).
Although appropriation (as the realization of appropriability potential built on
mechanisms such as patents) becomes typically challenged by these kinds of changes,
Bayer seems to have found a way to prolong appropriation for Aspirin. However, the
same did not happen in the Roundup case. These differences raise questions of, first, how
the appropriation strategies and the relevant elements such as appropriability conditions
may be different, accounting for differing outcomes, and second, how a firm could
repeatedly continue the appropriation success of an innovation. Inspired by these
questions, our research asks: how can a firm promote long-lasting appropriation of
individual innovations?

Contrasting and analysing the two innovation cases within the same company draws
attention to the distinction between innovation appropriability as the potential to capture
value from innovation, and appropriation as the realization of that potential (Hurmelinna-
Laukkanen and Yang, 2022). While both innovations have the potential to generate value,
there are notable differences in realized appropriation. These similarities and differences
indicate that rather than simply looking at appropriability regime (Teece, 1986) and
selecting appropriability mechanisms to build the appropriability potential, a wider view
is needed. We suggest that the notion of interactive appropriability in existing research is
useful in terms of understanding the differences between innovations’ appropriation
success. Interactive appropriability is defined as “context-specific, dynamic aligning of
appropriability premises (constituted with appropriability mechanisms and
complementary assets), and interacting with other agents by relying on exclusion of
others, leveraging the appropriability premises, and abandoning of protection, to benefit
from innovation and appropriate value” (Yang and Hurmelinna-Laukkanen, 2022). It
shifts the focus from relatively static proprietary approaches and private returns toward a
wider and more dynamic model. The model entails that adjusting to appropriability
conditions is constant, and that benefiting from innovation can be seen more widely than
just as profiting from innovation. Returns on innovation may accumulate over time
directly and indirectly.

The comparative case study of Bayer’s two innovations (Aspirin and Roundup)
suggests that the appropriation success of innovation lies in diligently adjusting the
appropriation strategy with attention paid to the shifting appropriability conditions. More
specifically, our cases demonstrate that this adjustment requires a firm to identify the



most pertinent appropriability premises (i.e., isolating appropriability mechanisms such
as patents, and complementary assets, such as marketing capabilities) in different
situations. The findings also bring forward the interplay between complementary assets
and the nature of the innovation elements (and the need to change these through
incremental innovation). Our study indicates that aligning the complementary assets with
the appropriability conditions is as important as aligning the isolating appropriability
mechanisms and their uses.

By directing attention to these aspects, this study addresses earlier blind spots in the
literature on innovation appropriability and appropriation. It makes contributions in
several aspects. First, we suggest an (interactive) process model of innovation
appropriation strategies. Second, Our study extends the discussion on complementary
assets and their nature and control (see Jacobides et al., 2006; Teece, 1986). We argue
that not just isolating appropriability mechanisms, but also complementary assets need to
be considered in light of the changes in appropriability conditions. Third, we advance
discussion on the interactive appropriability generally, and especially at the level of
innovation and innovation projects, demonstrating how discrete alignment of the different
elements is a key issue. These advancements are valuable for practitioners to innovate on
their business models.

2 Towards continued appropriation success through interactive
appropriability

The prevalent appropriability literature mainly predicts that if a firm has a strong
appropriability regime and has secured access to complementary assets such as
distribution channels and strong marketing and sales, it would successfully appropriate
value (profits) from an innovation (Teece, 1986, 2018; Winter 2006). However, there are
practical examples showing how firms might suffer from the appropriability problem—
i.e., the inability of innovators to benefit from their innovations (Arrow, 1962; Chaudhary
et al., 2022)—despite these factors being in place (see, e.g., Marullo et al., 2020; Yang et
al., 2021, Hurmelinna-Laukkanen and Yang, 2022).

Some part of the perceived ‘appropriation failures’ can be explained by the changes
in the innovation environment and possible challenges in meeting the related
requirements  (Marullo et al., 2020; Hurmelinna-Laukkanen and Yang, 2022). Current
innovation context involves notable interaction between and within different
organizations and entails increasing focus on the need to address grand societal
challenges, which shifts the focus from private to societal returns (e.g., Bekkers and
Tummers, 2018). In such settings, the persisting emphasis on protection and risks of
imitation maintains a relatively one-sided view and likely hampers understanding of the
appropriability problem (Fisher and Oberholzer-Gee, 2013; Yang et al., 2021). For
example, as Jacobides et al. (2006) noted, imitation by competitors might challenge
profitability, but it might also increase the value of the underlying assets from which the
innovator can benefit. Recently, it has become better acknowledged that the question is
not about protecting the innovation per se but about connecting it to the wider contexts
where it makes an impact (Hurmelinna-Laukkanen, 2009; Di Minin and Faems, 2013;
Marullo et al., 2020; Hurmelinna-Laukkanen and Yang, 2022).

Relatedly, the examination of appropriability conditions increases its relevance.
Notions in the existing literature on issues such as changes of local regulations that
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possibly cut short the appropriation of value from a specific innovation (Kao, 2013)
deserve attention. The conditions and their influences are varied. For instance, in
international markets, the widening competitor base increases risks of uncontrolled
knowledge flows (Di Minin and Bianchi, 2011), but the international context also has the
potential to strengthen certain isolating appropriability mechanisms (e.g., tacitness and
secrecy); distance influences communication frequency and quality, and cultural and
language differences limit excessive knowledge exchange (Hurmelinna-Laukkanen and
Ritala, 2012). However, as individual studies often focus on specific situations and
contexts (see literature review by James et al., 2013), a holistic view of the role of
appropriability conditions awaits development.

Another limitation of existing literature on appropriability and appropriation is that it
typically seems to assume innovation to be inherently valuable, and appropriable in that
sense. The discussion starts from the expectation that innovation is attractive to varied
stakeholders, and the insight that weaknesses in innovative offerings have critical effects
on appropriation is often overlooked. Yet, for example, Teece (1988) has brought up the
fact that product flaws may cause irreversible loss of reputation. Likewise, the extent to
which an innovation draws attention and holds potential value may be dependent on the
innovation being discrete versus enabling or general-purpose technology (Gambardella et
al., 2021). Moreover, the features of innovations influence the feasibility of different
appropriability premises (isolating appropriability mechanisms and complementary
assets), and the ways they should be approached (Cohen et al., 2000; James et al., 2013).

Summarising the above insights, we suggest that the innovation appropriability
problem, as it emerges today, could be better addressed by considering interactive
appropriability (Yang and Hurmelinna-Laukkanen, 2022). Basically, interactive
appropriability connects to business model innovation; how the appropriability
mechanisms are used in different contexts to support the ways of a firm to conduct
business is relevant (see Teece, 2018). Leveraging the appropriability premises (e.g.,
using patents as bargaining chips or focusing on developing complementary assets to
enable the distribution of the innovation), abandoning protection to promote wide
adoption of innovation and its further development, and (selectively) excluding others
from exploiting the innovation and the underlying assets as relevant appropriation
processes can be effective in innovation appropriation, but they need to be aligned with
the appropriability premises of the innovators, and with the contextual and situational
factors (i.e., appropriability conditions) (Hurmelinna-Laukkanen and Yang, 2022).
However, integrated knowledge and empirical studies are limited on these issues,
especially in terms of firms (not) being able to repeat their successes in appropriation.
This study examines two innovations in the same organization to narrow this gap.

3 Case study – Bayer’s Aspirin and Roundup

3.1 Research context – A brief introduction to Bayer’s Aspirin and Roundup

In this study, a comparative, longitudinal case study of two innovations within a single
company—Bayer's Aspirin and Roundup—was conducted. Bayer, headquartered in
Germany, is a well-known life science business. It was first founded as a dyestuffs
factory in 1863, but shifted its business and gained a reputation in the chemical and



pharmaceutical fields (Bayer, 2022). Today, Bayer’s strategy builds on addressing the
major social challenges in health and nutrition through continuous innovation in three
main business areas: consumer health (e.g., over-the-counter medicines, dietary
supplements, and dermatology products), pharmaceuticals (prescription drugs), and crop
science (e.g., seeds and crop protection) (Vanhaverbeke et al., 2019). Within these fields,
the company has experienced varying success in terms of appropriating value from its
innovations.

Aspirin is one of the central innovations of Bayer in the field of pharmaceuticals. It
was named and branded by Bayer in 1899 (Mann and Plummer, 1991). Even though
Aspirin’s patent has already expired, and despite that Bayer even lost Aspirin for some
time to another firm (Sterling). Bayer has continued the appropriation success of Aspirin
for over 100 years (Jennewein et al., 2010; Mehta, 2005). Aspirin products have been
improved over time via incremental innovation (see Ahuja et al., 2013, on generative
appropriability), with Bayer’s corporate innovation, and collaboration and acquisition
activities (e.g., Alka-Selzer) (Jennewein, 2005).

As a relevant example of innovation that was acquired in line with Bayer’s search for
continuous innovation through acquiring complementary external technology
(Vanhaverbeke et al., 2019), Roundup, the most widely used pesticide in the US, came to
the firm from outside. In June of 2018, after convincing authorities to accept the deal,
Bayer completed the acquisition of American Monsanto, a giant in genetically modified
organisms (GMO) and genetic-modification technologies (Rebière and Mavoori, 2020).
Through this $66-billion acquisition, Bayer aimed to become a leading agricultural
company and put crop science on an equal footing with its traditional strengths, i.e.,
pharmaceutical research (Waltz, 2016).

However, the success of Aspirin could not be repeated for Roundup. Although
merging the two firms held promise, the acquisition turned out as “one of the worst
corporate deals” (Bender, 2019). Bayer’s market value took a nosedive from then on. As
an experienced innovator and operator in the fields of life science and agriculture, Bayer
was assumed to be able to continue the appropriation success of Roundup. The unmet
expectations inspire the question of how a firm can continue innovation appropriation
success.

3.2 Data collection and analysis

This study adopts a process research approach and uses innovation as the unit of analysis
(Langley, 1999; Langley et al., 2013; Yin, 2014) to study the topic of interest. Using this
approach and looking into two separate innovations in one company enables examining
the variety and adjustments of appropriation strategies of firms for different innovations.
It also allows examining how the chosen approaches account for differing outcomes.
While the examined two innovations come from different sources—one from inhouse
development (with borrowing from external sources; Jennewein et al., 2010) and the
other acquired from outside—and while they come from neighbouring (see
Vanhaverbeke et al., 2019) rather than exactly the same field, the two cases share
similarities in terms of important patents expiring, intellectual property protection being
questioned over the years, and changing operational environment of the firm (e.g.,
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Srinivas, 2006; Jennewein et al., 2010; Rebière and Mavoori, 2020). These are valuable
for generating insight into appropriability and appropriation.1

To study the changes in the innovation landscape of the two innovations and the
related appropriation strategies, longitudinal archival data on Bayer, Aspirin, and
Roundup, as well as the acquisition of Monsanto, were collected. Extensive data include
annual reports, press releases, websites, videos, blogs, white papers, presentations, and
articles from journals, newspapers, and the Internet (see Glaser et al., 2016). When
collecting the publications, we conducted a systematic literature review to enhance
methodological rigor and transparency and to ensure the inclusion of essential articles on
Bayer (Aguinis et al., 2018).2 In total, 485 documents were collected.

In analysing the data, timelines (Figure 1) were first drafted for each innovation to
provide an overview of the important events marking the changes in appropriability and
appropriation for both Aspirin and Roundup. The appropriability conditions and each
innovation were then reflected against these timelines. Auto-coding powered by machine
learning in Nvivo (Release 1.6.1) was used to assist the manual coding results to capture
possibly hidden patterns or themes (see Nowell et al., 2017). Through within and
between case analysis (Eisenhardt, 1989), we reached a view of central factors
explicating the long-lasting and discontinuing innovation appropriation. These findings
are discussed in the following chapter.

1 Accordingly, in the Roundup case, the focus is not on Bayer's acquisition of Monsanto as such,
but on appropriability and appropriation of the innovation. The Aspirin case was similarly
scrutinized for the shifts in appropriation strategies.
2 The initial search using the keyword “Bayer” produced 10,494 records in Scopus—a
comprehensive and multidisciplinary database. We conducted three rounds of selection and filtered
the publications against inclusion and exclusion criteria (see Moher et al., 2009). In the 1st round,
an article was excluded if it is not written in English, OR is a book, OR is not in the fields of
Business, Management and Accounting, Social Sciences, Economics, Econometrics and Finance,
Multidisciplinary, Decision Sciences, or undefined. 608 records were identified after the 1st round
of selection. In the 2nd round, an article was included if it is related to Bayer’s innovation
appropriability and appropriation. An article was excluded if it is studying Bayer’s other individual
innovations or specific deals. Records after the 2nd round selection were 41. In the 3rd round, if an
article is relevant to the topic of this research AND its full text is available, it was included. The
records after the 3rd round of selection were 35. After the third round, we employed a backward
snowballing technique to use the references of the 35 articles to find more relevant studies (Wohlin,
2014). Finally, 37 articles were obtained. We paid special attention to these 37 articles when
analysing the data.
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Figure 1 Key events in Aspirin and Roundup cases.
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4 Findings

4.1 Bayer’s Aspirin: From initial commercialization to challenges and reaching
stable growth

There are many aspects of the Aspirin case that bring it forward as a successful case.
Aspirin has become one of the rare medicines that have thrived for more than a century,
with the 20th century even reputed as the ‘The Aspirin Age’ (Mehta, 2005). Since its
commercialization, Aspirin has been accepted widely, and it has received great interest
(Walker et al., 2018). Aspirin has brought Bayer a great fortune until today, and its
trademark is retained in more than 70 nations (Mehta, 2005). This path has not been
always easy, and controversy and doubt have been present (Rooney and Campbell, 2017),
sometimes for the innovation itself, sometimes about the brand of the product and the
firm (Mann and Plummer, 1991; Page, 1992; Jennewein et al., 2010).

The events leading to long-lasting appropriation success are manifold. The first
synthesis of acetylsalicylic acid (ASA), the active ingredient of Aspirin, was done as
early as 1853 (Lichterman, 2004), but researchers of Bayer first foresaw the medical
value of ASA. Building appropriability potential required effort. At first, the German
Bayer could not find a way to patent ASA (except in the US) due to the regulatory
environment (a relevant appropriability condition). However, it did manage to acquire a
trademark for Aspirin, which provided a de facto monopoly to the firm (Mann and
Plummer, 1991). Moreover, our case materials indicate that Bayer has been motivating
internal and external R&D in the field of ASA, thereby building the premises to improve
the Aspirin products in a way that allowed the firm to keep its leading position (Ahuja et
al., 2013; Jennewein, 2005). Importantly, the continuous development work on the same
innovation, which is considered a relevant isolating appropriability mechanism in prior
research (see Saviotti, 1998; Hurmelinna-Laukkanen and Ritala, 2012, on lead-time), and
utilizing relevant complementary assets help to secure value appropriation for Bayer. For
example, using manufacturing capabilities ingeniously to modify the core innovation led
to advances such as introducing the tablet form of Aspirin, and maintaining association
with a strong brand constantly and consistently has upheld commercial opportunities
(Jennewein, 2005).

The initially established control over Aspirin also allowed the firm to get passed some
challenging points. During World War I (in 1918), Bayer’s physical property in the US—
and the name Bayer and the Bayer cross symbol, were seized and auctioned to another
company, Sterling (Page, 1992). However, Sterling faced many challenges. With the U.S.
patent on Aspirin expiring in 1915, another firm brought an identical product to the
markets under the name Aspirin. Sterling’s trademark infringement suit did not succeed
either, as the trademark was found diluted (see Beebe, 2019); Aspirin had become a
generic term for all acetylsalicylic acid painkillers (Page, 1992). Moreover, production
problems emerged. Sterling needed Bayer's help to produce and sell the compound, not
being able to fully comprehend the patent documents. The resulting contractual
arrangement (Jennewein et al., 2010) was an opportunity for Bayer to regain some of the



control and appropriation opportunities.3 In the wake of the Second World War, Bayer
lost the contracts and its appropriability premises again in some countries.4 Changing
ownership arrangements also connected Bayer to Nazis, thereby causing reputational
issues (Page, 1992). Besides these issues, the experts in the field and the public have not
always responded favourably to the advertising activities of Bayer (for Aspirin and other
products), which has caused challenges over time (Jennewein et al., 2010).

However, Bayer managed to tackle the reputation issues through appropriate
responses, and it also retrieved its intellectual property; Bayer regained rights to Aspirin
in 1994 (Jennewein et al., 2010). Such recovery allowed Bayer to continue its value
appropriation from Aspirin. Every year, more than 50 billion tablets of Aspirin are
consumed worldwide (Surrell, 2017). Aspirin products have been developed further (e.g.,
Toleraid Micro-Coating was added to make the tablets easier to swallow), and the usage
of Aspirin has expanded to the prevention of blood clots, stroke (Bayer, 2022), and
certain cancers (Cuzick et al., 2015), far beyond its original purpose of treating pain and
inflammation (Montinari et al., 2019). Overall, both primary and generative
appropriability (i.e., appropriability of the future inventions spawned by the existing
invention; see Ahuja et al., 2013; Olander et al., 2014; Choi et al., 2021) have been
achieved for Aspirin.

Our study indicates that, first, in the case of Aspirin, Bayer has been able to align its
appropriability mechanisms (patent, trademark, tacitness/complexity of technological
knowledge, and lead-time) and complementary assets (manufacturing, marketing, brand,
and reputation), as well as the ways of utilizing these (to exclude others or to bargain
with them) with the situational and temporal conditions—admittedly sometimes luckily.
The successful alignment has allowed Bayer to extend the benefits from this innovation.
Second, the above observations bring up one important notion not well recognized in the
existing literature: the complementary assets of the firm entail varied implications. While
having the technical know-how accessible seems to have preserved the appropriability
potential and allowed it to be realized in this case, (consider, e.g., the leverage of Bayer
when the patents were with Sterling), the reputational issues are more complex. Although
the brand and reputation have mainly enabled the firm to strengthen appropriation, the
public acceptance has not been always self-evident. This aspect is even more strongly
present in the Roundup case.

4.2 Roundup: From prosperity to downfall, and searching for remedy

Internal and external collaborations for innovation are significant for Bayer’s activity
(Dorsch et al., 2014; Vanhaverbeke et al., 2019; Wild, Huwe and Lessl, 2013), and

3 See Alnuaimi and George (2016) on knowledge retrieval. While the situation for Aspirin is
somewhat different from the setting that the authors describe, especially with giving out of the
innovation being involuntary rather than deliberate, Bayer benefitted from having held tacit
knowledge and relevant skills in the organization. This denotes decoupling of the innovation of
itself and the isolating appropriability mechanisms, as well as refers to possibilities to see
appropriation as derivative; building on innovation that does not necessarily reside in the firm (at
all times). We consider this a relevant insight, even if deeper examination is beyond the scope of
this study.
4 Bayer has mostly held its exclusive rights on the trademark Aspirin, e.g., Germany, Spain, Italy,
and most of Latin America over time.
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reflecting this, Roundup represents an innovation that was acquired by Bayer. The
acquisition of Monsanto, and Roundup as a part of that, was meant to stimulate
innovation in agriculture toward doubling the world’s food supply by 2050. It made
Bayer the single biggest supplier of crop and seed protection chemicals (Kumar, 2019).

Within this setting, the signs that Roundup would become an appropriation success
were initially good. The innovation was patented (Mendelson, 1998), and the Roundup
trademark (including different forms such as Roundup Ready) was well-known among
farmers (Kimpel, 1999). This combination of patents and trademarks generated a notable
competitive advantage. In fact, Monsanto had initially built efficient premises against any
competition. The firm held the patent not only for Roundup herbicide, but also for the
invention of glyphosate-resistant plants (e.g., canola) that were safe from being killed by
the herbicide. Bayer had also worked in this field to develop herbicide-resistant seeds
(Kilman, 2010), but Monsanto had the lead, as it had bound farmers using Roundup-
resistant plants by a licensing agreement that required the use of Roundup instead of
generic herbicides (Srinivas, 2006). Monsanto’s profile and market position naturally
attracted Bayer: the two companies were offering similar products in the area where both
of them had strong R&D capabilities, and combining them promised notable
opportunities (Kumar, 2019).

Bayer could have benefitted from the strong appropriability premises initiated by
Monsanto, except that the appropriability conditions changed. Specifically, a
phenomenon that started to affect both Monsanto and Bayer, was an increasing concern
about the toxicity of pesticides, including glyphosate. Even Monsanto's aggressive public
relations campaign was not enough to remove the concern about the problems of
genetically engineered crops (Mendelson, 1998). At the time of the acquisition, this
concern led to Bayer having to fight reputation loss (Rebière and Mavoori, 2020), and
address the loss of appropriability potential (see Hurmelinna-Laukkanen and Yang,
2022).

At first, the appropriability potential was approached with defensive actions. For
some time, the discussion suggested that the problem was not in the key ingredient, the
glyphosate, but rather in unlabelled “inert” ingredients in Roundup (Mendelson, 1998).
Had this been true, it would have allowed Monsanto—and Bayer—to respond by
changing the product through incremental innovation. Still, concerns remained. In fall
2017, after strong lobbying, the EU closed the glyphosate disputes, suggesting that
toxicity was not confirmed. However, the public did not settle for this (Rebière and
Mavoori, 2020). Heidingsfelder et al.’s (2015, p. 291) statement, “public acceptance is
vital to innovation”, also applies in the Bayer’s Roundup case: The feasibility of
innovative advances depends on synchronising long-term research trajectories with
public preferences (Heidingsfelder et al., 2015). In particular, what rubbed the public the
wrong way towards the end of 2017 was public suspicion of food security, related to a
lack of transparency in the agrochemical sector caused by reliance on trade secrets
(Rebière and Mavoori, 2020) and misleading advertising (Mendelson, 1998).

The insights from the above discussion indicate that under these conditions, secrecy
as an appropriability mechanism turned harmful. Likewise, marketing capabilities and
brand as complementary assets failed. In fact, they turned out to have adverse effects. To
address these issues, Bayer responded to stakeholder distrust by launching a transparency
initiative and a public-interest innovation initiative, where it revealed toxicity information
but kept the production information secret, thereby finding some balance between
transparency and trade secret protection. Likewise, the firm declared abandoning the



Monsanto brand, retaining only the product brand Roundup (Rebière and Mavoori, 2020).
However, the appropriation problem is still not solved for the innovation.

4.3 (Dis)continuing appropriation success – Insights from adjusting
appropriation strategies for Aspirin and Roundup

There are a lot of aspects of the Aspirin and Bayer cases that potentially explain how
appropriation success can be continued (or not). Both innovations show a history of
praise and controversy, that has affected the appropriability and appropriation of value
from these innovations. Some of the debate is at the firm level—generating specific
appropriability conditions for the individual innovations. For example, Bayer’s
reputation was stained by the early commercialization of the notorious heroin (Moore,
2014) and its connection to Nazis during times of war (Page, 1992). Likewise, Roundup
has been exposed to firm reputation issues. In particular, Monsanto became known for
misleading advertising, lobbying, and other controversial actions, and the reputation
stuck through the acquisition of the firm by Bayer (Mendelson, 1998; Rebière and
Mavoori, 2020). Such conditions forced Bayer to consider its approaches regarding
marketing and brand as appropriability premises for its specific innovations. In fact,
while Bayer had relied on defensive approaches when repairing its reputation issues
during wartime, it had turned to more proactive approaches around the time of Monsanto
acquisition (Rebière and Mavoori, 2020); once the acquisition was settled, an adjustment
could be started.

Another relevant issue is the influence of external forces present in the institutional
environment in general, and intellectual property regime as part of that environment, in
particular, on building appropriability by isolating appropriability mechanisms. In both
cases, the acquisition of patents and ownership of trademark rights has been determined
by the international regulatory environment and its variations (Kimpel, 1999; Jennewein,
2005; Srinivas, 2006; Rebière and Mavoori, 2020). At one end of a continuum, these
allowed a stronger protective approach (de facto monopoly) and market opportunities,
and at the other end, they signified the loss of intellectual property rights. While Roundup
has not been lost as such at any point in time (on the contrary—quite strong defences
have been put up for any kind of imitation), acquiring the innovation was not
straightforward. In this case, Bayer effectively needed to create change in the
appropriability conditions (by ensuring officials for the benefits of the Monsanto deal) to
be able to capture the innovation (Kumar, 2019; Rebière & Mavoori, 2020).

Importantly, the changing situations have been critical for innovation appropriation
and the possibilities to continue it over time. As one anticipated, inevitable issue, patent
expiration called for attention, and for both innovations, the firm managed to rise to the
challenge by relying on other isolating appropriability mechanisms and complementary
assets. For Aspirin, more unexpected events were also managed in a way that preserved
appropriability; crucial knowledge stayed in the company despite confiscation of
(intellectual) property, and the firm managed to maintain the connection to the valuable
brand over years (Jennewein et al., 2010). This shows the importance of adjustment and
alignment of the selection and uses of appropriability mechanisms to the changing
contextual factors.

We further find that the nature of the innovation and the appropriability premises—
isolating appropriability mechanisms and complementary assets—bear importance for the
ability to adjust to the changing conditions. First, while the debates around Aspirin have



This paper was presented at The XXXIII ISPIM Innovation Conference "Innovating in a Digital
World", held in Copenhagen, Denmark on 05 June to 08 June 2022.

Event Proceedings: LUT Scientific and Expertise Publications: ISBN 978-952-335-694-8

12

been more related to its (limited) suitability and effectiveness for different uses, Roundup
has been accused of being harmful. Especially because these innovations are positioned
in the field where human health and wellbeing are of central concern, the innovation
itself needs to meet certain qualities. One relevant remedy for shortcomings of innovation
is reaching out to acquire external knowledge for incremental innovation that enables
improving the firm offerings, strengthening the positive features, and fixing the
shortcomings (Vanhaverbeke et al., 2019). This has been done differently in the case of
the two innovations, likely contributing to different appropriation outcomes. Second, and
relatedly, whereas in the case of Aspirin, lead-time, tacit knowledge embedded in the
organization, and complementary assets such as manufacturing skills and technological
know-how supported the continuation of appropriation past patent expiration, for
Roundup, the strong patent protection, tight contracting, and trade secret protection
combined with aggressive (and inaccurate) marketing led to adverse outcomes. With
these kinds of appropriability premises emphasizing individual profiting and benefit of
the firm, interaction with the environment expecting a different approach was difficult
(see Marullo et al., 2020, pointing toward tight appropriability mechanisms having
limitations in interacting with other actors).

Based on our case-study findings discussed above, we develop an (interactive)
process model of adjusting appropriation strategy (Figure 2).

Figure 2 An (interactive) process model of adjusting the appropriation strategy.

This process model introduces a more detailed view of how to continue appropriation
success, with attention to shifting appropriability conditions. It suggests how the changes
of and in appropriability conditions connect to appropriability premises which are
available and useful, and how these are interlinked with other actors in the relevant
innovation environment. Importantly, the model suggests that the firm, with its own
actions, can affect how it can get past the problematic points, and continue its innovation
appropriability through purposeful adjustment and alignment of the varying elements.



5 Conclusions

Our study contributes to existing knowledge by examining appropriability and
appropriation through a dynamic lens (e.g., Teece, 1986; Laursen and Salter, 2014;
Holgersson et al., 2018; Athreye and Fassio, 2019) and by bringing up the relevance of
interactive appropriability (Yang and Hurmelinna-Laukkanen, 2022). We illustrate the
role of appropriability conditions in adjusting innovation-specific appropriation strategies
as we demonstrate the importance of alignment between the different dimensions that
jointly determine appropriability and appropriation of innovation (see Hurmelinna-
Laukkanen and Yang, 2022). By addressing these issues, our study contributes to
explaining the successes and failures of appropriation strategies across innovations in
different contexts and provides preliminary insight into the logic of long-lasting
appropriation success.

Our study also provides insight for managers on how to extend and continue
appropriation success by adjusting the appropriation approaches according to the changes
in the appropriability conditions. While some changes originating from the external
environment may be difficult to anticipate or avoid, the focus on the core innovation and
building appropriability proactively on that seems to allow for long-lasting appropriation
success. In this, it should be noted that the nature of the appropriability premises and their
uses often produce beneficial effects but can also lead to adverse outcomes if not matched
to the relevant conditions. This capability for focused alignment also seems to be a factor
to reckon in successfully transferring the experience and learnings from appropriation
approaches within organizations to other innovations.

These aspects can also be seen as relevant areas for future research. Other qualitative
studies and quantitative research are encouraged to accumulate more information on the
relevant patterns and constituents of this phenomenon. We believe that such patterns can
be connected, for example, to business models or internationalization strategies. This
study adopts a case study methodology and considers changes such as expiring patents
and shifting environments that influenced Bayer’s chances to continue appropriation
success of two separate innovations. It thus has limitations in generalizing the findings
outside of the context (see Di Minin and Bianchi, 2011). The cases in this paper should
not be considered as means of validating theory or as descriptions of characteristics of the
two innovations. Instead, they represent relevant empirical examples communicating the
significance of the role of interactive appropriability in constantly changing contexts, and
as a step in the theory-building on this topic. Nevertheless, the developed conceptual
framework is useful in analysing varying innovations and has more general applicability.
It can also be used by firms to strategize and make plans for long-term success at
innovation level. Relatedly, our study also has practical implications for conducting
research. Importantly, it suggests that rather than looking into patent databases only,
taking a wider view is needed to understand appropriability and appropriation. This study
offers one example showing how archival data or reanalyses of earlier cases can be useful
in detecting relevant aspects. We hope that this research can become a relevant
steppingstone for such research endeavours.
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