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ABSTRACT

Academic Summary: Recombinant innovation—the process through which atypical and unexpected combinations of knowl-
edge generate novel outcomes—is a critical driver of organizational distinctiveness and market transformation. While prior re-
search has focused on firm- and industry-level mechanisms, less attention has been given to multilevel dynamics underpinning
the mobilization of old knowledge for innovation. Through a longitudinal case study of Aboca, a firm that systematically inte-
grates centuries-old herbal remedies with evidence-based medicine, we develop a process model of recombinant innovation start-
ing from old knowledge. This model delineates the phases through which actors mobilize old knowledge for innovation and the
mechanisms enabling transitions across these phases—recovering, reviving, and renewing—which appear as interconnected,
each building upon the preceding one, enabling a dynamic and iterative mobilization of old knowledge. By integrating three lev-
els of analysis—individual, organizational, and industry—our model provides a cohesive multilevel explanation of recombinant
innovation. This study contributes to research on knowledge recombination and strategic renewal, offering insights into how
organizations transition from individual-level knowledge recombination to firm-wide and industry-level innovation strategies.
Managerial Summary: Many organizations overlook the strategic potential of old knowledge, seeing it as outdated or irrelevant.
This study shows how firms can turn historical insights into innovation by following a structured, multilevel process. Based on a
case study of Aboca, a healthcare company that combines centuries-old herbal remedies with evidence-based medicine, the research
identifies three key recombinant innovation phases: recovering, reviving, and renewing. First, companies systematically recover and
digitize historical materials—books, recipes, artifacts—and organize them into accessible knowledge bases. Second, they form cross-
functional teams that include historians and scientists to reinterpret this knowledge and challenge existing assumptions. Finally, in-
novations are scientifically validated and repositioned in emerging market spaces, aligning with regulatory standards and consumer
expectations. This process not only generates novel products but can also create entirely new product categories. For managers, the
key lesson is that the past can be a rich source of innovation—if treated as a dynamic resource rather than a nostalgic reference. Firms
in industries such as food, wellness, fashion, or cosmetics, where tradition adds value, can gain a competitive edge by combining old
knowledge with modern science, crafting a unique innovation narrative that resonates with both regulators and consumers.
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1 | Introduction

The literature on innovation posits that old knowledge can en-
hance the foundation for innovation beyond current opportunities
alone. However, scholars acknowledged that clinging to the past
can be as detrimental as abandoning it too readily. While some
companies are encouraged to “remember their past,” others are
“chastised for not forgetting their past” (Walsh and Ungson 1991,
70). This tension reflects the diverse ways in which innovations
emerge from unique knowledge components never previously
used by the organization, through the recombination of elements
that have been altered or abandoned (e.g., Miller et al. 2019), or by
incorporating components from external sources (e.g., Kamuriwo
et al. 2017). Within this context, recombinant innovation—where
atypical and unexpected combinations of knowledge lead to
novel outcomes—has been recognized as a fundamental driver
of organizational distinctiveness and market transformation (e.g.,
Schilling and Green 2011; Cutolo and Ferriani 2024).

This perspective underscores the importance of knowledge
recombination across temporal boundaries—that is, how or-
ganizational members “negotiate and link their divergent in-
terpretations of the past, present, and future” (Kaplan and
Orlikowski 2013, 29)—as a key mechanism for innovation
(Hargadon 2002; Capaldo et al. 2017; Lanzolla et al. 2021). Much
of the existing research has focused on organizational processes
at the firm or industry level, emphasizing key innovation mecha-
nisms such as the accumulation, recognition, and redeployment
of old knowledge (Cattani 2006; Hargadon 2002; Mascitelli 2003;
Katila and Chen 2008; Rosenkopf and Nerkar 2001; Marsh and
Stock 2006; Messeni Petruzzelli and Savino 2014). However, this
firm-level focus leaves open questions about how these mech-
anisms unfold at multiple levels, starting from individual and
team dynamics, which are critical for a more nuanced under-
standing of recombinant innovation.

Innovation is inherently a multilevel phenomenon, involving indi-
vidual actors who reinterpret old knowledge, teams that negotiate
diverse perspectives, and organizations that shape and are shaped
by these interactions (Taylor and Greve 2006; Kraaijenbrink 2012;
Fleming 2001; Schilling and Green 2011). While significant prog-
ress has been made in identifying macro-level processes, there
is limited understanding of the specific multilevel mechanisms
starting from the individual-level dynamics that underpin the
interpretation, negotiation, and activation of old knowledge for
innovation. In this article, we argue that the construction of orga-
nizational knowledge, from which innovation strategies emerge,
is not a static process but an ongoing interpretative temporal work
carried out by managers and other stakeholders (Sasaki et al. 2024;
Miller et al. 2019). It is through these multilevel interpretative pro-
cesses that actors selectively focus on particular aspects of the past,
reinterpret historical accounts, and mobilize them for strategic in-
novation (Xu 2015; Kaplan and Orlikowski 2013). For instance,
organizations often hire corporate historians to craft historical
narratives that justify actions, legitimize strategies, and persuade
stakeholders (Anteby and Molnar 2012). Yet, the intricate mech-
anisms by which the recombinant innovation process starts and
moves forward remain largely unexplored.

Our study seeks to address this gap by expanding the under-
standing of recombinant innovation, focusing on the multilevel

mechanisms and their interplay with broader organizational pro-
cesses. By shedding light on the multilevel nature of old knowl-
edge mobilization, this research offers deeper insights into how
innovation unfolds across individual, organizational, and industry
levels. The guiding research question is: How do actors mobilize
old knowledge to innovate? To explore this question, we conducted
a longitudinal in-depth case study of Aboca, a firm recognized for
its systematic use of old knowledge as a foundation for innovation.
Established in 1978, Aboca operates in the healthcare industry
with a distinct mission: developing innovative health products by
blending centuries-old herbal medicine knowledge with evidence-
based practices and cutting-edge molecular biology techniques.
This inspirational and revelatory case (Siggelkow 2007) provides
a unique context for examining recombinant innovation, particu-
larly in shaping the market for therapeutic natural products.

Through our analysis of Aboca’s practices, we developed a pro-
cess model of recombinant innovation centered on old knowledge.
This model delineates the phases through which actors mobilize
old knowledge for innovation and the mechanisms that enable
the transition across these phases. By explicitly linking microlevel
processes to organizational-level and industry-level dynamics, the
model highlights how individual interpretations and team collab-
orations culminate in broader strategic outcomes. The phases are
interconnected, each building upon the outcomes of the preceding
phase, thereby enabling a dynamic and iterative mobilization of
old knowledge. Our model integrates three levels of analysis—
individual, organizational, and industry—into the recombinant
innovation process, providing a cohesive multilevel explanation
of how recombinant innovation unfolds between phases and lev-
els. By offering this multilevel perspective, our study contributes
to ongoing research on recombinant innovation and responds to
calls for deeper investigations into how organizations transition
from individual-level knowledge recombination to firm-wide and
industry-level innovation strategies (Xiao et al. 2022).

2 | Theoretical Background Mobilizing Old
Knowledge: Organizational and Industry
Perspectives

In the words of Isaac Newton, most innovators stand on the
shoulders of giants. Anecdotal evidence indicates that innova-
tive products are often developed by recombining established
knowledge components. For example, 3M's flexible circuit is
based on technologies that go back nearly 100years, but com-
mercialized only a few decades ago to develop electronic de-
vices, such as LCD screens, laptop keyboards, robots, and
biomedicine. Other notable examples include Polaroid's combi-
nation of its legacy instant photography technology with digital
imaging and social media, as well as the invention of television
based on the recombination of seven different technologies that
existed for decades. Research has long recognized that a firm
“is shaped but not necessarily trapped by its past” (Teece 2007,
1341). Management and organization research has identified
and proposed various historical strategies for identifying and re-
vitalizing old knowledge—defined as a dynamic form of retro-
spective collective sensemaking (Kaplan and Orlikowski 2013),
offering practical pathways for sparking innovation by looking
into the past (e.g., Jung and Lee 2016; Kok et al. 2019). These
studies on historical strategies can be grouped into two broad
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areas: organizational-level mechanisms and field—or industry-
level reinterpretations for revitalizing old knowledge.

This first group of studies focuses on how organizations mobi-
lize old knowledge internally to enhance their identity, strat-
egy, and capabilities, often blending the past with the present
to drive innovation. For instance, Miller et al. (2019), based on
examples from multinational firms, introduce the concept of
strategy restoration, demonstrating how organizations revive
previously successful strategies to address contemporary chal-
lenges. Similarly, Agarwal and Helfat (2009) highlight stra-
tegic renewal, showcasing how firms adapt old knowledge to
refresh their capabilities and sustain competitive advantage.
Their work draws on evidence from technology firms navigat-
ing competitive shifts. By illustrating how Carlsberg leveraged
its historical roots to communicate authenticity, Hatch and
Schultz (2017) examine historicizing, a strategy used to embed
historical narratives into organizational culture to reinforce
identity and cohesion. De Massis et al. (2016) investigate fam-
ily firms, illustrating how they blend traditional practices with
modern approaches to create novel solutions, as seen in cases
of Italian wineries and luxury goods companies. Hargadon and
Sutton (1997) provide empirical insights into a product devel-
opment firm, showing how old knowledge is acquired, modi-
fied, and aligned with market needs to drive innovation. These
studies collectively highlight the internal mechanisms—such
as restoring old strategies, embedding narratives, and blending
traditions—that enable organizations to mobilize past resources
for renewal and innovation.

The second group of studies shifts focus to how industries and
broader societal contexts reinterpret old knowledge, technologies,
or traditions to reshape markets and foster large-scale innovation.
Raffaelli (2019) examines the Swiss mechanical watchmaking in-
dustry, detailing how legacy craftsmanship was revived and re-
positioned to create value in contemporary markets. This study
highlights how the industry combined historical expertise with
modern engineering to reclaim its relevance after the quartz cri-
sis. Kroezen and Heugens (2019) investigate the Dutch craft beer
industry, illustrating how firms used historical narratives (origi-
nated from old recipes and traditions) to distinguish themselves
in a competitive market. Similarly, Bacco and Dalpiaz (2022) delve
into societal traditions, exploring how cultural entrepreneurs res-
urrected extinct traditions—such as artisanal crafts and local
festivals—as a source of differentiation and market innovation.
Studying industries such as optical disk manufacturing and ro-
botics, Jung and Lee (2016) and Katila and Ahuja (2002) provide
complementary insights by focusing on structural and cognitive
mechanisms that enable organizations and industries to identify
and recombine elements of old knowledge.

Together, these perspectives provide a comprehensive under-
standing of how old knowledge is rediscovered, reinterpreted,
and mobilized for innovation, highlighting the value of old
knowledge as a catalyst for future opportunities. However, focus-
ing on higher-level historical strategies at the organizational or
industry level offers only a partial explanation for recombinant
innovation. Understanding this process also requires theorizing
the mechanisms at the actor level, as innovation begins with in-
dividuals who interpret and activate old knowledge, which then
scales to influence organizational and industry dynamics.

2.1 | Unpacking the Multilevel Mechanisms
of Recombinant Innovation

In this article, we theorize the mechanisms mobilizing old
knowledge at multiple levels, starting from what drives actors
to move along the innovation process using different knowledge
sources. In order to dig deeper into the actor level mechanisms
of the recombinant innovation process, we adopt the founda-
tional idea of human agency—that is, “the imaginative genera-
tion by actors of possible future trajectories of action, in which
received structures of thought and action may be creatively re-
configured in relation to actors' hopes, fears, and desires for the
future” (Emirbayer and Mische 1998)—as a dynamic force en-
abling change.

We take inspiration from studies that provide insights into the
agency involved in historical strategies and uses of the past,
highlighting how managers interpret, mobilize, and embed the
past into concrete products and innovation processes. For ex-
ample, by studying a Japanese craft firm with a history of over
200years, Sasaki et al. (2024) show that the strategic use of the
past is not undertaken by a few powerful individuals at a given
moment but is a continually evolving process enacted by middle
managers. This underscores the need to start at the individual
level, where actors’ interpretations of the past initiate the pro-
cess of recombinant innovation, before scaling up to examine
how these actions are embedded and pushed forward in the
organization. These teams of researchers play a pivotal role in
combining diverse knowledge and leveraging collective exper-
tise to reinterpret and innovate, as highlighted by Taylor and
Greve (2006), who emphasize that team-level knowledge inte-
gration and varied experiences are critical drivers of innovative
outcomes.

Taking a recombinant perspective of innovation also empha-
sizes the different mechanisms that drive the evolving use of
the past over time. This perspective pushes us to move beyond
the common notion that the challenge of using old knowledge
to innovate is limited to how it is restored and used. Instead, we
examine how old knowledge is mobilized through a combina-
tion of mechanisms that begin at the individual level but interact
with group and organizational dynamics to facilitate innova-
tion. In this regard, scholars have acknowledged the importance
of actors' combinative capabilities (Kogut and Zander 1992; Van
den Bosch et al. 1999; Carnabuci and Operti 2013) necessary
for recognizing, identifying, assimilating, and applying knowl-
edge elements to productive ends (Todorova and Durisin 2007).
These capabilities depend on how actors acquire, recombine,
and reuse information flows (Kok et al. 2019; Fleming 2001; Li
and Vanhaverbeke 2009; Marsh and Stock 2006) and form the
foundation upon which higher-level processes are built.

This stream of research recognizes that firms' efforts to inno-
vate are often constrained by established organizational struc-
tures and competences (Carnabuci and Operti 2013; Furr 2019),
as well as by actors' abilities to reinterpret old knowledge
based on novel hypotheses about potential future applications.
Actors’ capabilities can either enhance or complicate the re-
combinant innovation process, requiring specialized activities
across different research areas or departments while maintain-
ing a focus on multiple temporalities (Bluedorn 2002; Kaplan
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and Orlikowski 2013; Nadkarni and Chen 2014). Some schol-
ars studying the anatomy of recombinant innovation propose
a collaborative process to explain how partner organizations,
even in different industries, blend deep (prior knowledge el-
ements) and broad (novel knowledge elements) technological
trajectories, activate relevant complementary capabilities, and
mobilize different participants who bring valuable inputs to re-
combination (Xu 2015; Davis and Eisenhardt 2011; Hargadon
and Sutton 1997). However, while these studies emphasize
industry-level and cross-organizational processes, they often
overshadow the mechanisms operating within the firm and at
the individual and organizational levels.

In contrast to prior recombinant innovation literature, which
has focused heavily on the discovery and reuse of history, we
argue that the multilevel mechanisms through which actors
mobilize old knowledge to innovate remain underexplored. The
multilevel nature of recombinant innovation reflects the inter-
play of actors across organizational boundaries, resonating with
Xiao et al.'s (2022) insights on the distributed and collaborative
nature of knowledge recombination. By starting at the individ-
ual level and tracing how these mechanisms interact, we aim
to shed light on what enables recombinant innovation to hap-
pen. These reflections have motivated us to investigate the use
of old knowledge with a particular focus on how individual-level
mechanisms initiate and enable multilevel recombinant innova-
tion processes.

3 | Methods
3.1 | Research Context
3.1.1 | Healthcare Innovation in Aboca

Our study focuses on the rare and particularly insightful and
revelatory case (Siggelkow 2007; Yin 2003) of Aboca, an Italian
healthcare company that anchors its innovation efforts in the
use of old knowledge of medicinal remedies and new streams
of science and technologies, developing breakthrough products
that challenge the established industry logics with significant
success in international markets. Aboca was founded in 1978 by
Valentino Mercati and Rosetta del Bene in Valtiberina (Tuscany,
Italy), an area renowned for the cultivation and use of medic-
inal plants since 1200AD. The name Aboca was inspired by
the medicinal plant Ajuga, a ground pine called Abiga in the
Tuscan dialect, traditionally known for its antirheumatic, di-
uretic, emmenagogue, and stimulant properties. Today, Aboca
is a European leader in the production and distribution of med-
ical devices and dietary supplements, all based on natural sub-
stances extracted from medicinal plants, and distributed in 25
countries worldwide. The company closed 2023 with revenues
of €311 million, marking a year-over-year growth of nearly 20%
and an EBITDA exceeding €60 million. Aboca is still owned
and managed by the Mercati family members who play key
roles, including Valentino (Founder and Honorary President),
his wife Rosetta Del Bene (Chief Financial Officer), their daugh-
ter Valentina (Vice President and Marketing Director), and
their son Massimo (President and Chief Executive Officer),
and Massimo's wife Anna Zita Di Carlo (Director of the Aboca
Museum). While data collection took place between 2013 and

2017, the roles listed refer to the current positions held by the
Mercati family at the time of publication.

Aboca adopts a vertically integrated production process from
planting medicinal herbs to packaging the finished product and
distributing it to pharmacies and herbalists. The firm cultivates
95 different species of plants following organic farming princi-
ples on 1700 ha of land with two production facilities. Research
plays a key role in sustaining Aboca’s competitiveness, as tes-
tified by 37 national and international patents and 75 differ-
ent product lines developed and launched in a relatively short
period of time. Interestingly, Aboca adopts an integrated R&D
approach combining different branches of research mainly tak-
ing place through a scientific platform called Evidence Based
Natural that applies the criteria of Evidence Based Medicine
to natural substances (e.g., botany, phytochemistry, genomics,
preclinical and clinical research, technological-formulation
study) and historical research taking place in a dedicated mu-
seum housing a library, known as Aboca Bibliotheca Antiqua,
with more than 3000 printed volumes from the 15th to the 20th
century on the therapeutic value of plants, more than 38,000
digitized and stored old medicinal recipes, and around 12,000
digitized botanical sheets.

The Aboca Museum is unique in that it is one of the few corpo-
rate museums born with the intention to narrate the long his-
tory of healthcare and herbal medicine rather than the history
of the organization itself (a new “Aboca Experience” section
was inaugurated only in 2022). Together, scientific and histor-
ical research investments have led to developing, among others,
23 clinical studies, 37 basic research and preclinical studies, 29
pharmacovigilance studies, and 31 regulatory studies, consid-
erably advancing Aboca's capacity to compete in the healthcare
industry with highly innovative and distinctive therapeutic nat-
ural products. Clearly, the firm's capacity to thrive in a highly
competitive industry is deeply rooted in its ability to create new
opportunities for innovation and shape a new market ecosystem
by relying on old knowledge. The company has leveraged its
know-how in natural therapeutic products by entering licensing
agreements with multinational pharmaceutical firms, particu-
larly for solutions targeting cough, acidity, and reflux. Through
these agreements, Aboca enables other companies to distrib-
ute natural-substance-based medical devices in international
markets, thereby contributing to the expansion of this grow-
ing segment. In an industry that continuously seeks cutting-
edge knowledge, Aboca's approach—developing innovations
grounded in old knowledge—offers a distinctive and insightful
example of recombinant innovation, making it an especially
valuable empirical context for our research.

3.1.2 | Therapeutic Natural Products, a New
Market Segment

The history of the healthcare industry in which Aboca operates
is an important contextual element informing our evidence.
First, this industry is today characterized by a remarkable level
of R&D investments, accounting for 20% of all corporate R&D
spending worldwide (European Commission 2017). Indeed,
drug discovery and development are widely recognized as a
fundamental source of competitive advantage for healthcare
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companies (Roussel et al. 1991). Unlike other industries, health-
care innovations are subject to stringent regulations and in-
tense scrutiny. Market approval for a new drug ultimately rests
with government agencies, such as the American FDA and the
European EMA. For these reasons, identifying diverse knowl-
edge sources from different technological domains and effec-
tively managing the R&D process are of paramount importance
for any successful healthcare company (Andriani et al. 2017).
Second, in addition to the growing efforts to leverage knowledge
across diverse technological domains over time, the healthcare
industry also provides a rare opportunity to observe the role of
different actors involved in recombinant innovation thanks to
the marked divide between old and new ways of understanding
health needs and developing solutions. The roots of this industry
date back to apothecaries and pharmacies offering traditional
herbal remedies in the Middle Ages. Historically, pharmacists
derived new drugs from the synthesis and fermentation of nat-
ural ingredients, including herbs and organic compounds. All
branches of modern pharmacology derive from deep interac-
tions with the natural world (Moracci et al. 2020). The drug
development process was at that time based on a series of ac-
cidental, serendipitous discoveries, with little formal testing to
ensure the safety or efficacy of plant-based therapies (Sarker and
Nahar 2018).

Over the past three centuries, the development of organic chem-
istry and a deeper understanding of the biochemical mecha-
nisms and pathophysiology of the human organism led to the
development of drugs based on synthesizing new, biologically
active compounds not found in the natural environment, thus
improving the treatment of pathological problems related to bac-
terial infections, inflammatory, and cardiovascular disorders
(Moracci et al. 2020). The modern healthcare industry, charac-
terized by intensive R&D, was fueled by the development of sci-
entific research in medicine and related fields (e.g., biology and
genetics) and the boom in demand for drugs after World War II.
Examples of some of the most groundbreaking innovations in
the industry include aspirin, insulin, and penicillin, followed by
alkaloids, coal tar derivatives, and sulfa drugs. The explosion of
scientific research in the 20th century led to an enormous body
of biomedical knowledge, providing firms with great opportu-
nities for developing new drugs based on emerging scientific
disciplines, such as molecular biology, metabolomics, physiol-
ogy, bioinformatics, crystallography, and pharmacogenomics,
all embracing avant-garde technologies including deep learning
and big data (Beam and Kohane 2018). Despite the clear techno-
logical evolution over the centuries, this process created a sharp
gap between traditional medical knowledge focused on cause
and prevention with natural herbal treatments, a holistic and
systemic understanding of the human body, and modern medi-
cal knowledge based instead on scientific/clinical evidence and
the analytical examination of interactions between molecules
and genetic variances, treating the symptoms and problems in a
given area (Moracci et al. 2020).

The historical divide in the evolution of healthcare led many
firms to align either with traditional herbal medicine—rooted
in medical folklore and phytotherapy—or with modern medi-
cine, centered on clinical science, pharmaceutical innovation,
and technological advancement. Aboca charted a novel course
by positioning itself at the intersection of these domains,

developing therapeutic natural products that transformed
traditional herbal knowledge through scientific innovation.
By systematically studying plant-derived substances using
advanced research technologies, Aboca bridged the gap be-
tween past and present, crafting a distinctive market position
that appealed to both tradition-conscious and science-oriented
consumers.

This success reflects a multilevel process: at the individual
level, actors such as researchers, historians, and scientists re-
interpreted old knowledge, uncovering historical insights and
collaboratively reframing them into actionable strategies. At the
organizational level, these insights were integrated into cohe-
sive innovation processes, enabling Aboca to develop products
and strategies that aligned with its mission and evolving market
demands. Finally, at the industry level, Aboca redefined market
boundaries, creating legitimacy for its products and reshaping
perceptions of the intersection between herbal and pharma-
ceutical markets. The case of Aboca illustrates how old and
contemporary knowledge can be mobilized across these levels—
individual, organizational, and industry—to foster recombinant
innovation.

3.2 | Data Collection

We collected the data over a long period of time, from 2013
to 2017. Overall, our database includes three rounds of semi-
structured interviews (transcribed and translated from Italian
into English with the Trint software), numerous direct observa-
tions, and substantial archival data. Studying the recombination
of knowledge at the empirical level often entails the analysis of
numerous R&D choices, scientific and cultural activities, and
changes in the organizational structure. Thus, we noted that
recombinant innovation can rarely be studied per se, as it is ex-
pressed through other related organizational components, such
as strategy or cultural projects (e.g., documents in the Aboca
museum and library, talks and interviews organized by Aboca's
publishing house), as reflected in the multiplicity of data sources
shown in Table 1.

The researchers were all actively involved in conducting inter-
views, collecting observations, and analyzing archival data. We
visited the company on several occasions, both individually and
in groups, and leveraged multiple data sources to exploit the
synergistic effects of triangulation. During the initial phase of
the research (2013-2015), the first author was formally engaged
by the CEO, Massimo Mercati, not as a traditional employee
but as a researcher tasked with observing, analyzing, and doc-
umenting Aboca's approach to innovation. Specifically, during
her time at the company, she was actively involved in several
conferences, workshops, and research activities related to inno-
vation and the topics of health, sustainability, ecology, and phy-
totherapy. A significant aspect of her role involved showcasing
the company's vertically integrated production process, which
encompassed every stage from raw material cultivation to prod-
uct distribution. This included organizing and leading visits to
the company's research offices, where cutting-edge studies were
conducted on phytotherapy and natural health solutions, and
the laboratories, where the formulation and testing of products
took place.
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TABLE1 | Data collection details.

Data types and dates

Use in the analysis

Interviews

First round: 9 interviews with 7 informants (July-

September 2013)

« President: Valentino Mercati (2)

« CFO: Rosetta Del Bene

« CEO: Massimo Mercati (2)

» Aboca Museum Director: Anna Zita Di Carlo

« Vice President and Marketing Director: Valentina
Mercati

« Top managers including Chief Scientific Officer,
Head of Preclinical and Clinical Research (2)

Second round: 9 interviews with 7 informants

(January 2014-June 2016)

« President: Valentino Mercati (2)

« CEO: Massimo Mercati (2)

« Director of the Biomolecular Laboratory and Head

of Drug Discovery: Jacopo Lucci

Research & Development Director: Emiliano

Giovagnoni

« Top managers including Botanical Research
Manager, Bibliographical Research Manager (3)

Third round: 7 interviews with 4 informants (May-

June 2017)

« CEO: Massimo Mercati (2)

« Director of Bibliotheca Antiqua: Duilio Contin

« Top managers including Phytochemical Research
Manager, Aboca Museum Events Manager (4)

Observations

5 company visits:

« Pharmacological research offices
« Production facilities

« Agricultural facilities

« General management offices
 Historical research office

One researcher working as affiliated researcher in the
company (2013-2015)

Direct participation in projects related to:

« Aboca Publishing House (editing scientific books)
« Aboca Museum (research using historical books)
« General management assistance on
multidisciplinary research (e.g., ecology,
phytotherapy and innovation)

Research project on innovation with Polytechnic
of Milan

6 guided tours (January 2008, February 2016)

« Aboca Museum and Bibliotheca Antiqua (x3)

» Phytochemical laboratory and biomolecular
laboratory (x2)

» Aboca manufacturing facilities (x1)

The interviews were conducted by at least two researchers. They lasted
between one and 4 h; all were recorded and transcribed verbatim for a
total of 171 double-spaced pages.

Questions in the first round inquired about:

« Aboca’s vision and philosophy

« Aboca's approach to healthcare innovation

« Aboca's approach to old and scientific knowledge resources

Questions in the second round inquired about the innovation and

product development process:

« “Grand tour” questions allowed the interviewees to discuss whatever
they believed important in relation to Aboca's innovation process

« “Follow-up” questions guided the interviewees deeper into the
research goals related to how knowledge is stored, reinterpreted, and
actualized using old and new scientific knowledge

Questions in the third round aimed at discussing the emerging model

with top managers and key experts:

« Connecting historical and scientific research within the innovation
process

« Mapping the mechanisms of the process and related practices

Aimed to capture how old knowledge was mobilized in everyday
innovation work. Observations in labs, offices, and the museum,
including participation in management meetings, revealed how actors
interpreted and translated old knowledge into research and product
decisions. These insights were key to identifying practices such as
codifying, reframing, and legitimizing within the process model.

Aimed to access decision-making and cross-functional collaboration
involving old knowledge. Participation in projects and informal
exchanges with top managers offered direct insight into how strategic
and scientific perspectives on old knowledge were integrated. Informed
the identification of key practices and helped contextualize the firm's
innovation logic.

Participant observations yielding insights on the experience of consulting

antique medical books and understanding how the history of herbal
treatments and product development evolved through the centuries.
Identification of research instruments and product development
techniques according to the pharmacogenomic approach.

(Continues)
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TABLE1 | (Continued)

Data types and dates

Use in the analysis

23 conferences and seminars attended by one

researcher and Aboca’ managers including:

» Seminar “La Buona Pianta,” September
2014/2015/2016

+ 3days Pharma conference Apoteca Natura Annual
Meeting, March 2014 (Parma); March 2015
(Bilbao)

« 15 half day or full day presentations and
conferences in different locations across Italy

« Aboca general management presentations at
academic institutions

Archives

6 academic journal articles published from 2012 to

2017

« Efficacy of Grintuss pediatric Syrup in treating
cough in children (2014) by Canciani et al.

« Randomized, single-blinded study to evaluate the
efficacy of grintuss and mucolit pediatric syrups for
cough due to upper respiratory tract infection (2015)
by Avner et al.

 Fractal dimension in mass spectra from herbal

extracts (2012) by Mattoli et al.

Efficacy and tolerability of a polysaccharide-

resin-honey based cough syrup as compared to

carbocysteine syrup for children with colds (2017) by

Cohen et al.

Self-reported lifestyle changes in pharmacy

customers (2016) By Silenzi et al.

A rapid and highly specific method to evaluate
the presence of pyrrolizidine alkaloids in Borago
officinalis seed 0il (2013) by Vacillotto et al.

4 Books from the Aboca Publishing House

« Genius loci (2013) by Duilio Contin

« Vita e natura (2014) by F. Capra and P., L. Luisi

* Qualitative growth (2013) by F. Capra and H.
Henderson

« Complex systems in pharmacology: An evolutionary
perspective (2015) by V. Mercati and P. Traldi

Social media

« 20 YouTube videos, interviews with members of
the Mercati family (2012 to 2017)

+ 50 posts and links published on their official
Facebook and Twitter profiles

Newspaper articles
« 560 newspaper articles from the Aboca press
archive (2012-2017)

Participant observations yielding insights on:

« Aboca’s systemic approach and sustainability values that reflect the
effort put into developing high quality products.

« The pharmacist-patient connection, and retail services and product
sale strategies.

« The strategic vision, philosophy, and epigenetics approach Aboca uses
to develop its therapeutic natural products.

These observations provided information on the firm's history and

evolution, and on several aspects of its approach to innovation, such as

main processes, sources, and capabilities.

Assess the level of product innovativeness and efficacy, especially

Grintuss:

« Efficacy of Grintuss pediatric syrup in treating coughs in children:
a randomized, multicenter, double-blind, placebo-controlled clinical
trial.

« Fractal dimension in mass spectra from herbal extracts: hypothesis for
a new phytocomplex characterization method.

« Self-reported lifestyle changes in pharmacy customers buying Aboca
products.

« Mass spectometry method to evaluate the presence of pyrrolizidine
alkaloids in Borago officinalis seed oil.

Contextualize data in the novel historical, philosophical, economic, and
scientific approach to healthcare innovation. Multidisciplinary approach
to product development consisting in in-depth investigations of several
disciplines:

» Economics

« Biology

« Pharmacology

« Philosophy

Videos from 2 to 24: 43 min from YouTube and national/local TV
channels.

Insights on Aboca’s accomplishments, strategy, product development,
awards, and so forth.

Determine press coverage related to product performance and market
response.

This embedded role provided unique access to internal pro-
cesses while maintaining a research-focused mandate. Her
direct involvement enabled access to unfiltered practices and
decision-making processes typically hidden from external re-
searchers. This enriched the depth and quality of our observa-
tional data and also allowed us to recognize selling statements

and embellishments that contrasted with the reality of facts,
especially in the interviews. Importantly, data collection con-
tinued well beyond the end of this affiliation, allowing for re-
flective distance and triangulation of earlier insights with
independently gathered data from later stages of the study. To
mitigate potential bias, we implemented multiple safeguards,
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including team-based coding and analysis, cross-verification
with archival and interview materials, and regular feedback
from co-authors not involved in the initial fieldwork.

As such, while the interviews helped contextualize broader or-
ganizational dynamics, it was the observational data that played
a central role in shaping our findings, offering a depth of under-
standing that would have been difficult to achieve through pri-
mary data alone. Direct observations—from project meetings,
lab visits, and research workshops—played a key role in shap-
ing our understanding of how old knowledge was mobilized
in practice. These moments allowed us to witness how actors
discussed, questioned, and reinterpreted old knowledge in real
time, often revealing tensions or reinterpretations that were not
apparent in interviews. For instance, observing the interaction
between research team members during cross-functional dis-
cussions helped us trace how references to old texts or artifacts
were translated into action within the innovation process.

Participant observations during guided tours of the museum and
Bibliotheca Antiqua, as well as attendance at internal and exter-
nal conferences, provided insights into how old knowledge is po-
sitioned within the firm's epistemological system, sustainability
values, and scientific approach. These observations informed us
of the strategic narratives, communication practices, and inno-
vation logics used to align scientific, cultural, and commercial
aims—particularly in practices such as legitimizing and reposi-
tioning. Moreover, observing repeated references to specific old
texts or artifacts during meetings helped us recognize patterns
that would have been obscured in interview transcripts alone,
informing our coding and abstraction. Overall, the integration
of observational and interview data enhanced the robustness
of our study and mitigated the limitations associated with the
small sample size of informants and the objectivity issue re-
lated to the first author's involvement in the company during
the first 2years of research. Specifically, the participation of the
whole authors' team in the data collection process provided a
more objective view, counterbalancing potential research biases
by ensuring trustworthiness, transparency, and rigor. We inde-
pendently read the data, reaching a common interpretation in a
number of face-to-face meetings, and in case of disagreement,
collected, compared, and discussed additional data. We also
shared preliminary concepts and intermediate versions of the
emerging processes with key Aboca managers to refine our un-
derstanding and identify any misinterpretations. We mitigated
retrospective bias by comparing information from all key infor-
mants involved in Aboca's innovation projects, matching this
with secondary data, detecting and addressing any discrepan-
cies, and thus refining our theorizing.

3.3 | Data Analysis

To analyze the extensive data collected, we employed case anal-
ysis methods (Pettigrew 1990). Using an inductive longitudinal
case study approach (Yin 2003), we focused on the multilevel
process dynamics of recombinant innovation as the primary
unit of analysis. Specifically, we examined how knowledge
mobilization unfolded across three interconnected levels—in-
dividual, organizational, and industry. At the individual level,
we analyzed how actors such as researchers and historians

interpreted, codified, and reframed old knowledge. At the orga-
nizational level, we explored how these insights were integrated
into broader innovation strategies and processes, ensuring
alignment with the firm's mission and goals. At the industry
level, we investigated how Aboca legitimized its innovations
and reconfigured product-market relations to influence broader
market categories. This multilevel focus allowed us to develop
a theoretical understanding of the mechanisms that drive ac-
tors and organizations to recombine knowledge, enabling the
creation and pursuit of new innovation opportunities. We theo-
rized how actors mobilize old knowledge for innovation through
recursive cycling among the data, emerging theory, and the lit-
erature, analyzing the data in three iterative steps presented in
sequence for clarity.

As a first step, we developed an in-depth understanding of
Aboca’s industry context by reading all the available data sources
and examining its products, approaching them by health need.
Aboca specialized in the treatment of 52 health needs. Among
these, we selected the two health needs on which Aboca spends
most of its R&D investments, namely cough and body weight
control. Cough is treated by Grintuss, a product line based on
a new therapeutic approach to treating inflammation of the re-
spiratory tract (instead of suppressing coughs) with physiologi-
cal mechanisms using substances extracted from plants (resins,
polysaccharides, and flavonoids mainly derived from grindelia)
and honey. The weight control is treated by Libramed, a prod-
uct addressing excess weight and obesity issues with vegetal
molecular complexes that act on physiological mechanisms by
reducing the absorption of carbohydrates and fats at the intesti-
nal level. These products are particularly emblematic of Aboca's
ability to innovate using old knowledge as both therapeutic
approaches were inspired by natural herbal treatments and a
systemic understanding of the human body as documented in
Dioscorides’ pharmacopeia De Materia Medica, dating back to
the 1st century AD. Observing and collecting information on the
quest for knowledge on cough and weight control provided vivid
and coherent examples that helped reconstruct the recombinant
innovation process as it unfolded from early idea elaboration
to market launch. At this point, the value of old knowledge ap-
peared as relevant as the technological and more modern ele-
ments throughout the innovation process. Therefore, we started
questioning the mechanisms that enabled the overall innovation
process to move forward, leading to the realization that recom-
bination per se was key.

In the second step, we used our understanding of the industry
context to organize and analyze the data rich in examples from
written documents, interviews, and field notes. We recorded
both the informants’ descriptions and the observations of how
innovation occurs at Aboca. During coding, observational notes
helped us capture the situated practices through which actors
interacted with old knowledge—whether by questioning its rele-
vance, translating it into technical specifications, or integrating
it into product development logic. We then categorized these ob-
servations and knowledge in specific phases, and started cod-
ing sections of the text using preliminary labels such as “past,”
“old,” “recover,” “combination,” “future,” and “logics.”

We gradually moved toward identifying more abstract themes in
the data on the recurring issues observed in Aboca's innovation
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process. In this first analysis, we drew a preliminary map of the
recombinant innovation process, bracketing the overall process
into three main phases (recovering, reviving and renewing). For
example, when we distinguished a specific phase, we focused on
it to formulate a working definition (as shown in Table 3) that
reflected how our informants acted and what drove their behav-
iors (e.g., the use of existing resources or cognitive understand-
ing of the recovered knowledge). In applying alternative casings
(Timmermans and Tavory 2012), we realized that the three
phases resonate with the recombinant innovation literature. For
example, what we termed as recovering, reviving, and renewing
resembles the processes of knowledge retention, interpretation,
and integration found in the study by Marsh and Stock (2006).
This is why, once identified, we went beyond the description
of the single phases toward an understanding of the practices
through which actors move across phases, reconnecting and re-
defining their historical and scientific research activities. Data
in later rounds were explicitly collected with the research ques-
tion in mind, with key informants confirming the relevance of
old knowledge as an analytical category.

As we gained deeper insights into recombinant innovation at
Aboca, we observed the critical role of specific actor groups
within the organization—teams of historians, scientists, and
strategic leadership—whose collaboration underpinned the in-
novation process. These actors engaged with different phases of
the process, shifting their focus as needed. For example, histo-
rians played a pivotal role in interpreting ancient herbal texts
and extracting ethnobotanical knowledge, while scientists uti-
lized this information to create bioactive herbal formulations
within a modern scientific framework. Meanwhile, strategic
leadership provided overarching direction, aligning the work of
these teams with broader organizational goals and market posi-
tioning. At certain phases, the historians and scientists focused
on old knowledge, driven by the need to uncover solutions to
specific health needs and pathologies. At other times, scientists
explored alternative logics for defining health needs, applying
cooperative skills to bridge traditional and modern perspectives.
They used this knowledge to design products that expressed the
physiopathology of conditions, emphasizing the relationship be-
tween health needs (diagnosis) and solutions (outcomes), rather
than adhering strictly to conventional cause-and-effect models.
Our analysis highlighted the deep interconnection between
the activities of these research teams. For example, historians'
ability to reinterpret and contextualize ancient knowledge com-
plemented the scientists’ work in applying this knowledge to
modern challenges. This iterative interplay between teams en-
abled the firm to move seamlessly across phases of recombinant
innovation, blending the historical and the scientific. From this
analysis, we categorized constructs that explained how actors
mobilized old knowledge for innovation, focusing on the mecha-
nisms and practices that initiated action and sustained momen-
tum throughout the process.

Finally, we developed a process model encompassing all the
constructs that emerged from our analysis. The model reflects
repeating performative patterns observed over Aboca’s innova-
tion history, through which the firm positioned its therapeutic
natural products—complex formulations of multiple herbal
extracts designed to deliver therapeutic effects through natu-
ral compounds—at the intersection of the pharmaceutical and

nutraceutical markets. By combining historians’ heightened
attention to ancient herbal texts with scientists' expertise in
pharmacogenomics and evidence-based phytotherapy, Aboca
diverted from the reductionist approach of conventional medi-
cine. This integration was further supported by strategic leader-
ship, whose guidance ensured alignment with R&D investments
and market goals. Aboca's collaborative efforts have resulted in
the realization of hundreds of innovative products based on ad-
vanced natural substances, ranging from the gastrointestinal
area to the metabolic and respiratory tract diseases, character-
izing complex mixtures of natural extracts (as shown in Mattoli
et al. 2012).

In sum, the distinctive collaboration between historians, scien-
tists, and strategic leadership enabled Aboca to transcend the
conventional supplements market, giving rise to a new seg-
ment of therapeutic solutions derived from natural substances
and validated by modern science. This multilevel collaboration
highlights the mechanisms through which old knowledge can
be mobilized to innovate and establish a distinctive competitive
advantage.

4 | Findings

In this section, we present our analysis of how actors mobilize
old knowledge for innovation. We bracket the overall recombi-
nant innovation process observed at Aboca into three intercon-
nected phases: recovering, reviving, and renewing. Each phase
illustrates the multilevel dynamics at play, starting with indi-
vidual actors’ efforts, progressing through organizational lev-
els, and culminating in industry outcomes. For each phase, we
describe the reinforcing relationship between the mechanisms
of recombination (i.e., restoration of old knowledge, disruption
of established logics, and re-configuration of product-market
relations) and the practices carried out at different levels. At
the individual level, historical researchers engaged in de-
embedding and codifying old knowledge. At the organizational
level, collaborative efforts facilitated reframing this knowledge
by challenging traditional assumptions and exploring alter-
native interpretations. Finally, at the industry level, strategic
actors legitimized and repositioned the outputs to align with
broader market and innovation goals. These practices enabled
the pursuit of specific innovative outcomes, such as creating a
repository of old knowledge, integrating old knowledge with
modern scientific validation, and developing new products for
new markets. Interviews and observation of multidisciplinary
meetings showed how codified entries from the museum's ar-
chive were reviewed and debated by scientific staff, illustrating
the handoff of old knowledge from individual-level recovery to
organizational-level reframing. Further supportive evidence
of our findings, including the multilevel practices observed at
Aboca, is provided in Table 2.

4.1 | Recovering Phase: Restoration of Old
Knowledge

In the first phase (recovering), the focus is on restoring and
embedding old knowledge, transitioning it from an external,
exogenous resource to a structural, internal one within the
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TABLE 3 | A framework of recombinant innovation based on old knowledge.

P1: Recovering

P2: Reviving

P3: Renewing

Reintegrate components

of knowledge to explore
new possibilities beyond
the status quo

Identify and bring old
knowledge into current use

Evaluate and update knowledge
to ensure the effectiveness
of the resulting innovation

Mechanisms Restoration of old knowledge:
mobilizing old Individual level: Actors,
knowledge such as historians and
researchers, curate and codify
fragmented old knowledge,
organizing it into accessible
resources for innovation.
Practices De-embed old knowledge to
leading to trace and distill objective
innovation knowledge elements from
their historical context
Codify knowledge elements
accessible to others
Innovation Old knowledge repository
outputs

Disruption of established logics:
Organizational level: Actors
collaboratively reinterpret
old knowledge, challenging
existing paradigms and aligning
historical insights with present
concerns to enable innovation.

Reframe alternatives by
overcoming the cognitive
limitations and biases that arise
from long-standing commitments
to taken for granted modes of
thinking about problems

Integrations of old knowledge
with modern scientific validation

Re-configuration of product-
market relations:
Industry level: actors reshape
market structures by repositioning
products and legitimizing
innovations, redefining market
categories and industry norms

Legitimize old knowledge
through scientific validation and
existing product categories
Reposition new products within
the emergent market segment

New products for new markets

organization. This phase is primarily driven by actors operating
at the individual level, leveraging their specialized expertise to
uncover and analyze old knowledge. At the core of this effort is
the Aboca Museum Research Centre, which employs five histo-
rians dedicated to the meticulous work of searching, analyzing,
and codifying ancient pharmaceutical and health-related books.
We observed team discussions in which researchers debated
how to reinterpret references to plant-based remedies found
in old texts, offering a window into the live reframing of old
knowledge. These historians are also supported by permanent
consultants with unique expertise, such as Duilio Contin, a bib-
liophile and the Director of Bibliotheca Antiqua, who provides
deep insights into ancient texts, and Rita Pagiotti, a Professor
of Pharmaceutical Biology at the University of Perugia, who
bridges old knowledge with contemporary scientific under-
standing. Their individual contributions testify to the relevance
of old knowledge in Aboca's innovation process, laying the foun-
dation for the collaborative efforts in later phases of recombi-
nant innovation. Old knowledge has been a crucial ingredient in
Aboca's research activities since its foundation in 1978, as well
explained by Aboca’s Founder and President:

Nature has it all, we simply have to find it, combine
it in the right way, process it and preserve it by
applying all the knowledge of the past and present. It
is beneficial for the balance between man and nature.

We research history to move forward, to understand
what is behind common knowledge. All our
activities are led by curiosity, passion, intuition, and
the willingness to stay in contact and refer to old
knowledge, but some of our efforts aim at confirming
and refining this knowledge, whereas others aim at

challenging and extending what we know.

During this preparatory work, Aboca researchers access highly
original knowledge sources, which inspire the selection of nat-
ural components for their formulations. As the Aboca Museum
Director told us:

Our studies inspire ideas, as our research process is
rarely linked to the product development process, it
is more an ongoing preliminary activity on which
subsequent product development can be based.

By observing the historical researchers and listening to their
explanations, we realized that they do not work to “discover
the unknown,” but to collect and organize centuries-old
knowledge within a digital database accessible to others.
During a guided session at the Aboca Museum, we observed
how researchers annotated and discussed old texts to deter-
mine which entries could be structured into searchable data-
base fields—an activity that directly informed the codification
of old knowledge. To do so, they select, translate, and insert
knowledge from ancient books and other sources according
to their interpretation of what might be useful. For example,
deeming honey good for health, researchers looked for infor-
mation about honey in these sources and found confirming
evidence of how it has always been used as a cough remedy.
By engaging with historical sources and reconstructing what
they know based on the artifacts, images, and texts they have
access to, they work to make these sources available to others.
As the Manager of Historical Research told us:

We need to make old knowledge understandable to
the modern researcher, but we must also make sure
that scientists understand its value and are willing to
actually use it for present needs. To do so, we look to
the past while using the technological instruments of
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I today. This allows scientists to truly understand the
healing potential of herbs and natural remedies.

Overall, in managing these resources, actors aim at tracing and
reinterpreting original and valuable elements of old knowledge
on the use of medicinal plants over the ages to provide the cul-
tural background needed to appreciate their potential applica-
tions. Our informants highlighted the benefits of old knowledge
to inspire innovation, explaining why and how they make the
intuitions of ancestors available for present use in the firm. As
Bibliotheca Antiqua’s Director stated:

Our starting point, before any further research,
is working on a pharmacopoeia: a rich accessible
source of stratified knowledge waiting to be
recuperated. The collection and organization of
work behind our database is key for new findings
and knowledge integration. The way our database is
structured allows us to search by keywords, plants
or recipes, and makes our collection totally usable.
We make old knowledge accessible in order to build

the future.

For example, by studying of the healing properties of honey
that led to the Grintuss product line, researchers at the Aboca
Museum went beyond the conventional idea that honey is an
‘alternative’ therapeutic agent due to lack of scientific support
and began to investigate how honey was used in the past by re-
covering from ancient sources relevant tangible and intangible
evidence of its properties. As Aboca's Head of Preclinical and
Clinical Research explained:

An old source stated that honey was used as an
effective treatment for coughs. First, we investigated
our readings further, then we started bibliographic
research, and finally, we got to the clinical research
phase for Grintuss syrup.

However, old knowledge is rarely easily available, and its valid-
ity is therefore difficult to assess. For example, as common mod-
ern diseases, such as obesity and diabetes, relatively rare until
200years ago and thus not treated in the past, cannot be directly
associated with a therapy, researchers needed to reconstruct the
link between natural health therapies. The knowledge related
to the properties of plants used as solutions for excess weight
proved of great value in subsequent R&D activities, leading
Aboca to develop a product under the Libramed brand. As the
Phytochemical Research Manager described:

Opuntia ficus indica, althaea officinalis, cichorium
intybus, and aloe vera, among other plants, have
properties that have been used since ancient times to
detoxify the body. But given that excess weight and
obesity are relatively modern pathologies, the past
sources we consulted did not provide much evidence,
thus the properties of these plants had to be validated
by scientific researchers.

The main source of old knowledge in Aboca is its museum library
(Bibliotheca Antiqua) documenting the development of knowl-
edge on the healing use of plants. Aboca devoted many years and
resources to building the museum library collection, especially
in terms of selecting and reinterpreting books and other ancient
material that must also be constantly updated. Our informants de-
scribed how they craft and disclose accessible formats of important
historical texts. For example, De Materia Medica, the most ancient
pharmacopeia of medicinal plants for wounds and diseases, uses
a completely different language that does not fit the grammar of
modern medical knowledge, hence difficult to integrate. Therefore,
historical researchers focus on turning ancient texts into under-
standable and accessible knowledge. As Aboca’s website states:

Aboca, in collaboration with the University and
the National Library of Naples, published an
unpublished edition of Dioscorides’ De Materia
Medica with a complete translation of the original
Greek text. [...] Dioscorides’ cognitions are compared
to modern medical botanic. The modernity of
Dioscorides' text is highlighted by its rich appendix
illustrating 700 pathologies and their corresponding
medications.

However, the restoration of old knowledge does not only involve
medicinal plants that are well known, for example honey and
grindelia, but also the lesser known properties of natural ele-
ments that have not been extensively used in phytotherapy. As
Aboca’s CEO explained:

We don't want to limit ourselves to what has been
traditionally used, we want to find new plants and
integrate tradition with modern technologies in order
to move forward. We don't want to be part of a green
niche, our ambition is to advance a different vision of

innovation in the pharmaceutical industry.

4.1.1 | Practices: De-Embed and Codify

To move from recovering to reviving, researchers enact two
distinct and logically successive practices. First, they de-embed
specific information from diverse sources—mainly texts and
images in books that have been selected as part of the library col-
lection—then codify it to make it relevant and usable for Aboca's
researchers. Specifically, their role is to translate knowledge
based on ancient healing therapies into modern forms, organiz-
ing it to facilitate access to researchers, thus internalizing old
knowledge in the product development activities. The Research
Centre has itself undergone a digital transformation and pub-
lishing activities to divulge this rich knowledge, as explained in
an Aboca press release of 2017:

The Aboca Museum Research Centre has made
an important step forward in the field of historical
research by implementing digital archives and
by organizing all contents in an easily searchable
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database. Moreover, Aboca Museum has engaged
in editorial activities aimed at divulging this rich
knowledge and making it available to contemporary
phytotherapy. Each Aboca product is the result of
a fruitful union between historical/bibliographic

research and scientific research.

Old knowledge in the museum repository is available in digital
or paper form, and is continuously studied by different actors.
As the Director of Bibliotheca Antiqua described during our
guided tour:

The existing literature is based on modern
pharmacological studies from the past 150years,
however, this is a very limited source of knowledge
compared to what is out there. We search knowledge
not only in books, but also in resources that are not
easily available to the masses to distill its original
meaning and make it relevant to our researchers.
It is a precious knowledge heritage what we have,
and our approach goes beyond conservativism. In
the Aboca Museum Research Centre, researchers
select, study these books on a daily basis to collect
and classify information about plant properties for
our database.

Our data show that researchers de-embed old knowledge from
ancient sources by extracting information from more than
38,000 ancient medicinal remedies, 12,000 botanical charts,
and 121,076 pages of historical archives. This huge amount of
old knowledge has been codified (i.e., classified) into digital da-
tabases in a format that can be consulted, compared, retrieved,
and integrated with modern knowledge languages. Given the
vast amount of data recovered (2000 gigabytes in 2020), Aboca
has recently invested in big data technologies. As a Historical
Research Manager explained:

We start by coding the books' indexes by plant and/or
disease, and this is the most difficult phase to build
the database ... it takes great effort, as these books
are written in Latin, Piccolo, German, so the same
plants are identified differently. Then, we read and
cross-reference data from the research areas through
artificial intelligence that allows us to transform the

data into usable information for everyone.

Interestingly, researchers de-embed and codify old knowledge
by not limiting their work to written texts, but including evoca-
tive artifacts and illustrations deemed essential to understand-
ing plant species. Indeed, the Aboca Museum contains several
antique artifacts, such as vases, jars, and mortars that herb-
alists used in the 15th century to mix herbs, as well as a 19th
century phytochemical laboratory. Artifacts are also displayed
in Aboca's facilities, including a gigantic seed sculpture at the
main entrance that evokes the value Aboca attributes to nature.
Through recovering artifacts, researchers can understand more
about the history of traditional herbal medicines and how the

emergence of chemistry completely changed the way of exam-
ining and treating herbs. They purposefully recover the knowl-
edge of how ancient artifacts were used, which and in what
dosages the ingredients were mixed to uncover important in-
sights on forgotten therapies that can be still relevant today and
used in herbal health products. In our informants' descriptions,
these practices were based on a view of old knowledge as a re-
source, derived from the past, guiding subsequent research and
innovation activities.

4.2 | Reviving Phase: Disruption
of Established Logics

In the second phase of the recombinant innovation process (re-
viving), Aboca transitions from individual and team-level efforts
to an organizational-level integration of knowledge and strate-
gies. During this phase, the organization mobilizes its multidis-
ciplinary teams—such as those at the Aboca Museum and the
New Molecular Complexes and Drug Discovery Laboratory—to
collaboratively reframe health needs, diverging from the reduc-
tionist, hypothesis-driven approach of conventional medicine.
These collaborative efforts are facilitated by coordinators who
ensure alignment with Aboca's broader organizational vision
and innovation strategy, effectively connecting team-level out-
puts to organizational goals. The reviving phase reflects a sys-
temic effort across the organization to disrupt entrenched logics
of conventional medicine. Informants consistently emphasized
how Aboca fosters a shared systemic understanding of the
human body, enabling the organization to redefine pathologies
and develop systemic approaches to treating health challenges.
This shift is achieved through organizational mechanisms that
bring together diverse expertise, including historians, herbal
experts, and scientific and clinical researchers, ensuring that
knowledge from different domains is synthesized into a cohe-
sive innovation strategy. At the organizational level, the disrup-
tion of established logics becomes a collective effort to challenge
reductionist practices and embrace a holistic understanding of
health. For instance, while researchers trained in conventional
medicine might focus on isolating symptoms, Aboca's organi-
zational practices emphasize uncovering systemic conditions
underlying those symptoms. This organizational reframing en-
ables the company to develop therapeutic natural products, such
as treatments targeting respiratory inflammation rather than
merely suppressing coughs, grounded in a systemic perspective.

Crucially, this phase also involves overcoming deeply embedded
cultural and value systems within the organization to sustain its
innovative approach. By embedding the contributions of multi-
disciplinary teams into its organizational practices, Aboca en-
sures that its systemic perspective is not limited to isolated teams
but permeates its broader strategy and culture. As a result, the
organization is able to redefine industry norms and formulate
innovative therapeutic natural products that challenge conven-
tional medical paradigms. As Aboca's President highlighted:

It's a processual and ethical logic based on condition-
consequence rather than cause-effect, and this is
how we work. The past is always part of a context;
hence we need to rediscover old ways of thinking and

14

Journal of Product Innovation Management, 2025

85UB017 SUOWILWIOD 8AIT1D) 3|qedl [dde ay) Aq peusenob ae ss(oie YO ‘88N Jo se|ni 10} Ariq1T 8UIIUO AB|IA UO (SUORIPUOD-PUR-SWBI W0 A8 | IM AeIq 1 Ul UO//:SANY) SUORIPUOD Pue SWB | 38U 88S *[5202/0T/S0] Uo AriqiTauliuo A8|1M * ONVTIIN 1A ODINOILITOd - #epod disor Aq £0002 wid[TTTT 0T/10p/L00" A3 1M ARe.q 1 jpuljuoy/:Sciy Wiy papeojumod ‘0 ‘S88507ST



I use them to open up new opportunities otherwise
overlooked by scientific research.

For example, in a project team meeting we observed, scientists
debated how to interpret references to plant properties found in
old sources, using these discussions to rethink their approach
to defining health needs—a moment that exemplified the re-
framing practice. For instance, looking into De Materia Medica,
researchers understood that honey was used to cure not only
coughs, but also infection and general inflammation. As the
Clinical Research Manager explained:

We found that phytocomplexes can act as a
mechanical barrier limiting cough stimuli with a non-
pharmacological approach, so we started thinking of
an indirect anti-inflammatory action.

This allowed them to formulate a different question regarding
coughs. Instead of asking, “how can we eliminate or suppress
coughs?” they asked, “why does the organism react by cough-
ing?,” thus not treating the cough directly, but focusing on the
inflammation that causes it. Aboca's R&D Director explained
how this way of thinking differs from mainstream medicine and
why it might be more effective:

As we became interested in the cough need, we also
reflected on what this health need really entails.
We found modern knowledge quite simplistic and
decided to reconsider it holistically, like in the past,
and through the lenses of complexity theory ... The
cough is my friend, not my enemy. Coughing is a
defense mechanism of our organism and it is good
for expelling something that enters the organisms.
The question we ask ourselves is: How can I make
your cough better? If the question changes, the
approach to the herbal formulations changes for the
better.

Specifically, Aboca started looking at new ways of approaching
to the cough need. Inspired by the use of honey in traditional
recipes, researchers questioned the idea that a cough should
be inhibited or suppressed, observing that in ancient times,
coughs were not necessarily seen as negative for the body, but
a stimulus alerting the organism that the respiratory tract is
not working properly. Our evidence of how Aboca developed
the Libramed line provides a convergent set of insights that
largely mirror the Grintuss innovation process. As the Product
Development Manager explained, innovation arises from
the need to reconsider the way conventional medicine treats
health needs:

We thought there is too much interest in the famous
“calories” that are appealing at a commercial level
but do not have a medical basis. The pharmacological
products for body weight control have a powerful
action, yet they completely unbalance the organism

and have significant side effects.

Again, our evidence shows that the scientists focus on approach-
ing the health need from another point of view, that is, helping
rather than suppressing the functions of the intestine, thus chal-
lenging the validity of modern approaches to weight control, and
advancing a new way of framing the health need based on tradi-
tional herbal medicine rather than an aesthetic perspective. The
new question that actors at Aboca sought to answer was: why
should we drain liquids from the body to lose weight? In line
with this view, the R&D Director explained during an annual
conference in 2015:

For the Libramed line, we did a large study to
understand why water retention happens. This is an
orphan pathology that no one takes care of. It has
been treated as an aesthetic problem rather than a
medical one. Therefore, we had to work a great deal

to provide a medical explanation.

4.2.1 | Practices: Reframe

Our data shows that to reframe alternatives is a critical prac-
tice through which researchers reconsider the way health
needs are treated in the present. Indeed, to develop the
Grintuss project, they engaged in overcoming the cognitive
limitations and biases arising from long-standing commit-
ments to taken-for-granted cough therapies (i.e., suppressant).
First, they looked at existing solutions to find which plants
and substances were used to treat coughs, finding that grin-
delia and honey were the most popular and effective in the
past. Second, they challenged the modern understanding of
their effects on the organism (corroborated in the next process
by scientific evidence). As the Product Development Manager
described during an interview:

To treat the cough need, everyone acts on the
neurotransmitter to eliminate the stimulus. Existing
medicines against coughs act on the symptom but are
not able to understand the causes. We first understand
the causes and then work with the stimulus rather
than against it.

To achieve this aim, researchers follow a sequential, step-by-
step procedure with the specific goal of capturing categories of
needs and solutions that connect over time by adopting mod-
ern mechanistic tools, such as bioinformatics. For example,
once information has been codified, they use bioinformatics
to data-mine ancient medicine and botany texts document-
ing ethnobotanical uses of herbs containing components that
could result in new pharmacological agents. This system is en-
abled by software that looks for potentially interesting terms
in the text, such as the name of a plant or its pharmacological
function. Once recognized and inserted in the database, they
compare them with current medicinal databases to identify
instances where this knowledge was popular and effectively
used in the past. At the same time, they compare pharmaco-
logical functions extrapolated from the up-to-date scientific
literature with the same data in the old literature to spot
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previously unseen opportunities. As Bibliotheca Antiqua's
Director explained:

As an example, Dioscorides’ medical plants are
compared with modern medical botany. The
modernity of Dioscorides’ work is even better
highlighted by a rich appendix of 700 pathologies and
corresponding medications.

Sometimes our search in old books is driven only
by curiosity and inspiration. We do know what
we are looking for, but most of the time we end up
discovering big sources of knowledge then verified in
our laboratories, and if found useful, introduced into
the product development chain.

Using this technique in De Materia Medica, researchers found
evidence of the beneficial effects of aloe vera for the skin.
Then, an investigation conducted in Aboca's New Molecular
Complexes and Drug Discovery laboratory extracted the active
components from the plant and confirmed its powerful anti-
inflammatory and hydrating properties. In addition, the flexi-
ble exploration of old knowledge can help researchers identify
original ways of framing a health need. Old knowledge here also
serves as a template, a minimal structure on which they formu-
late questions and find new need-solution pairs. As the Aboca
Museum Director told us:

Take our micro-enema Melilax, it contains only honey,
aloe, and mallow. Our studies showed that honey
was frequently used as a remedy for constipation in
old times. Our historical research then focused on
understanding why and how these ingredients were
used to identify a wide range of opportunities that
the combination of honey, aloe, and mallow could
generate, including but not limited to the constipation

problem.

Therefore, reframe consists in re-evaluating logics to approach a
certain need or question related to herbal remedies. Our infor-
mants explicitly mention that this practice, driven by logic-based
activities, has a twofold aim, (i) seeking out old ways of framing
needs to challenge current understandings, and (ii) identifying
the largely underexploited properties of herbs and mixtures that
modern medicine has overlooked. This highly risky and unpre-
dictable activities can lead to seeing a health need from a novel
perspective, raising new and unconventional questions that
pave the way for groundbreaking ideas.

4.3 | Renewing Phase: New Products for New
Markets

In the final phase of the innovation process observed at Aboca,
the focus shifts to the industry level, where strategic actors
play a pivotal role in legitimizing and repositioning herbal
formulations to align with broader market and innovation
goals. This phase emphasizes how the organization projects

its innovations outward, broadening the level of analysis to
address external market dynamics and industry positioning.
Strategic actors assess and refine herbal remedies, ensuring
that the original elements of old knowledge are transformed in
ways that preserve their historical value while incorporating
advancements from cutting-edge health sciences. Compared
to the earlier phases, which emphasize internalizing old
knowledge and operating within historical logics, this phase
adopts a broader, outward-facing perspective, linking internal
innovations with external scientific frontiers such as phar-
macogenomics and evidence-based phytotherapy. Strategic
actors craft narratives that align Aboca's historical identity
with its modern scientific advancements, making the products
market-ready and appealing to a diverse consumer base.

By legitimizing and repositioning these outputs, Aboca en-
sures its innovations not only address consumer health needs
but also redefine the boundaries of the healthcare industry.
This effort enables the firm to integrate historical authenticity
with contemporary scientific demands, strategically positioning
itself as a leader in the evolving market of natural and biode-
gradable therapeutic products. This phase underscores the role
of strategic actors in bridging internal processes and external
opportunities, ensuring alignment with both market trends and
innovation goals. As the Vice President explained:

Even though we are considered experts in the
‘traditionally used’ category, we reject this approach.
We actually do not have any product under this
classification, because we consider it as some sort
of aberration and death of science. It's not enough
to replicate traditional products, for us this is the
equivalent of denying innovation. We want to use
tradition to find new solutions by using modern
technologies, we want to take health innovation a

step forward.

Driving this mechanism is the observation that the transforma-
tive potential of old knowledge cannot be realized unless its el-
ements are reinterpreted through current scientific lenses and
industry requirements. Hence, acting in relation to past-present
and future is essential to establishing the legitimacy and value
of using old knowledge of active herbal ingredients in a new
logic of treating pathologies, thus shaping a market segment. As
Aboca’s President affirmed in a YouTube video:

It is like a virtuous cycle. We start from the past
and we look for a link with modern needs, we look
forward. But renewing knowledge requires being
consistent with the past to be sustainable, and this
is again a crucial link to the future ... I know from
the past that morphine contains active ingredients
that have benefits for certain pathologies. But the
synthesis process used to reproduce it has nothing
to do with the past, it's a different actualization. Our
100% natural philosophy is key to ensure consistency
when re-actualizing the past through modern

techniques and applications.
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We witnessed strategy sessions where managers discussed
how validated references to old remedies could be leveraged
in regulatory classification and product positioning, high-
lighting how old knowledge was legitimized for external
stakeholders. For instance, scientists involved in the develop-
ment of the Grintuss line transformed ancient popular beliefs
about honey and grindelia (i.e., traditional herbal remedies)
into scientifically supported ingredients by applying their
healing properties to a new product category—medical de-
vices made of natural substances. These products, according
to the Regulation (EU) 2017/745, are products that can prevent
or treat human diseases through a physiological activity and
not by pharmacological, immunological or metabolic means
like drugs.

This step enabled the relatively straightforward application of
old knowledge to develop the Grintuss line but required avant-
garde technologies to test the validity of the substances used. As
Aboca's Founder told us:

You can approach the cough system through
conventional pharmacology or an alternative
scientific approach, and we do the latter because
we don't use codeine to suppress the cough, but we
use honey to calm it, and this requires even more
advanced technologies.

Following the framing that characterized the use of herbal mix-
tures for 2000years, but largely abandoned in modern pharma-
cology, scientists came up with the Grintuss syrup formulation
made of a protective film with a ‘barrier effect’ soothing the
cough and protecting the upper respiratory tract instead of
suppressing the cough stimulus. Similarly, Libramed's new ap-
proach and action mechanism to treat excess weight (clinically
tested for safety and efficacy during renewing) was developed
by legitimizing an approach based on old knowledge about in-
flammation therapies. As the Pharmacogenomics Research
Manager explained:

Today, body weight management is an aesthetic
problem, whereas we thought it should be treated
from a medical point of view. Aboca discovered that
inflammation causes excess weight and therefore
vascular problems, and so the company formulated a
new therapy asking: How can I help the body detoxify?
In essence, the innovativeness of this product stems
from a new formula based on a phytocomplex rather

than single molecules.

In modern medicine, coughs or excess weight are not usually
treated with therapies based on phytotherapy, but the commer-
cial success of Grintuss and Libramed clearly exemplifies that the
renewing process can enable new applications of old knowledge
components. By disrupting the thread that binds herbal products
to the alternative herbal medicine segment, Aboca entered a new
emerging market (i.e., therapeutic natural products) that was still
in its infancy and relegated to a non-scientific way of treating pa-
thologies. The practices performed in this process differ from the
recovering and reviving processes in that they are oriented toward

applying old knowledge components in new ways in terms of being
able to build on the reliance and legitimacy of how things were
done in the past to experiment with new applications that can un-
veil potential innovation paths and shape a new market segment.

4.3.1 | Practices: Legitimize and Reposition

During this process, Aboca scientists legitimize old knowl-
edge through scientific validation, while managers reposi-
tion the new product obtained thanks to this knowledge in
a novel, emerging category and/or industry. To legitimize old
knowledge through scientific validation according to modern
science and industry requirements, and to reposition the prod-
ucts obtained thanks to such knowledge in a novel, emerging
category or market are pivotal steps for innovation. We found
that Aboca researchers engage in these practices by leverag-
ing the frames identified in the reviving process. Legitimize
occurs in the highly technological New Molecular Complexes
and Drug Discovery laboratory in which different types of
scientists (biomolecular, phytochemical, clinical, technolog-
ical) work on hypothesis testing, laboratory validation, and
conforming to current scientific and regulatory standards for
medical devices and dietary supplements. The Aboca labora-
tory is thus the key site where scientists from different dis-
ciplines combine the unrelenting quest for inspiration from
the past with cutting-edge solutions across the technical and
scientific dimensions. This requires unconventional tools that
allow exploring new branches of science, such as pharma-
cogenomics (e.g., metabolomics, genomics, proteomics), and
experimenting with unusual procedures, such as plant gene
sequencing. As the Drug Discovery Director explained:

To emancipate phytotherapy from the “alternative
medicine” category, we had to create a new scientific
base by employing pharmaceutical technologies
for the first time. At the same time, we had to take
advantage of the latest acquisitions of molecular
biology, bioinformatics, and more generally the new
“omics platforms,” destined to be the new approach

for understanding the complexity of nature.

Although these activities emerged as crucial for the design of inno-
vative products, our analysis revealed another practice performed
during the renewing phase—reposition—more complex and diffi-
cult to articulate, but crucial to developing new ideas. Accordingly,
we noted that the scientists link pharmacogenomics with epi-
genetics and machine learning. For example, our findings reveal
the key role of researchers in repositioning legitimized knowledge
in a new product category for the development of a mechanical and
non-pharmacological therapeutic drug to treat persistent coughs.
As the Scientific Research Manager described:

Since we created the A.P.I. (active pharmaceutical
ingredient) technology, our products could be
listed under a new category, “medical devices,”
or therapeutic substances based on mechanical
actions. This has been a breakthrough change as

we were able to differentiate our products from
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traditional drugs, while claiming the therapeutic
action. In addition, we had the chance to explain
the properties of plants in a whole new way ... We
look for molecular structures in nature that were
used in the past, and thanks to the emergence of
epigenetics and machine learning, we can now
discover how these structures can better suit the

human organism.

To validate these mechanical rather than metabolic effects
on the human organism, Aboca made its new formulations fit
within the medical device category, which requires strict val-
idation procedures to ensure quality. This shift from dietary
supplements to medical devices allowed Aboca's products like
Grintuss and Libramed to compete with other products in the
pharmaceutical industry with the advantage of having no side
effects. By introducing a new herbal formulation in a cate-
gory of products that had never been used for cough syrups,
Grintuss is recognized as a real innovation in the pharmaceu-
tical industry. Over the years, it became the market leading
cough syrup in Italy, distributed worldwide through a licens-
ing agreement with pharmaceutical companies. As Aboca's
President explained:

Simply put, the secret for this innovation is that we
developed a new explanation of the pharmacology
and pharmacodynamics of coughs. Without this
new understanding based on traditional medicine
logics, we wouldn't have been able to introduce a new
category of products, and our syrup would have been

a classic herbal product.

Therefore, through these practices actors worked not only to
advance production techniques and ingredients compared to
existing products, but fundamentally reconsidering the con-
ventional approach to treating health needs, thus shaping a
new market segment. Taken together, our observations reveal
that actors engaged in mobilizing old knowledge related to
herbal medicine and developed three recombinant mecha-
nisms and practices driven by resource restoration, logic dis-
ruption, and market configuration. Each process guided the

firm's creation of new opportunities to achieve innovation re-
lying on old knowledge.

4.4 | A Process Model of Recombinant Innovation
Based on Old Knowledge

To help interpret the various concepts and their relationships in
our data, we constructed a theoretical framework (Table 3), visu-
ally represented by a process model (Figure 1), that illustrates how
the three sets of mechanisms mobilize old knowledge for innova-
tion. First, the restoration of old knowledge generates a repository
of old knowledge that is routinely updated; second, the disruption
of established logics integrates old knowledge with modern scien-
tific validation that continuously takes into account present con-
cerns; and third, the re-configuration of product-market relations
gives rise to new products in new markets.

The three phases of recombinant innovation—recovering, re-
viving, and renewing—are distinguished by their focus and
level of analysis but remain deeply interconnected, with out-
puts from one phase serving as critical inputs for the next. The
recovering phase operates primarily at the individual level,
particularly within the Aboca Museum Research Centre,
where historian researchers curate, de-embed, and codify
old knowledge from ancient texts and artifacts. These efforts,
often involving collaboration within small teams, result in
the creation of a repository of old knowledge—a foundational
resource that supports the subsequent phases. The transition
from recovering to reviving occurs when this repository be-
comes accessible to broader organizational actors, enabling
interdisciplinary collaboration.

The reviving phase functions at the organizational level, where
multidisciplinary teams integrate historical insights with mod-
ern scientific knowledge to disrupt established logics and re-
frame health needs. This phase builds on the repository created
during the recovering phase, as codified knowledge is actively
reinterpreted and reframed through collaborative efforts in-
volving historians, scientific researchers, and operational staff.
These teams challenge dominant industry norms, bridge histori-
cal and scientific perspectives, and integrate old knowledge with
modern scientific validation, demonstrating how individual
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FIGURE1 | A process model of recombinant innovation based on old knowledge.
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contributions in the recovering phase feed into organizational-
level innovation.

The renewing phase transitions to the industry level, where
strategic actors legitimize and reposition the outputs of earlier
phases to align with market demands and innovation goals.
Efforts at this level synthesize the knowledge repository from
the recovering phase and the new integrations developed in
the reviving phase to reshape product-market relations. For ex-
ample, products like Grintuss and Libramed not only address
specific health needs but also redefine market categories, chal-
lenging dominant products within the healthcare industry. By
positioning itself at the forefront of the production of therapeutic
natural products, Aboca leverages these innovations to lead in
redefining industry norms and shaping new market categories.

The interactions between the phases underscore the dynamic
and iterative nature of recombinant innovation. Outputs from
one phase serve as inputs for the next, while feedback loops
reinforce processes across levels. For instance, insights gained
during the renewing phase may inform the work of historians
and researchers in the recovering and reviving phases, creat-
ing a continuous cycle of knowledge mobilization and appli-
cation. To reflect these interconnections, our process model
integrates the levels of analysis—individual, organizational,
and industry—into a cohesive framework. The phases are
not strictly sequential but overlapping and mutually reinforc-
ing, enabling Aboca to dynamically and iteratively mobilize
old knowledge. By explicitly highlighting these interactions
across levels and phases, the model provides a comprehen-
sive, multilevel explanation of how recombinant innovation
unfolds in practice.

5 | Discussion

This study advances the recombinant innovation literature
by providing a multilevel framework that highlights how old
knowledge is mobilized dynamically through the interaction of
individual, organizational, and industry levels across distinct
phases of the innovation process. Building on previous studies
that emphasize the importance of recombination in innovation
(e.g., Fleming 2001; Katila 2002; Heeley and Jacobson 2008; Kok
et al. 2019), our findings reveal the specific mechanisms that
facilitate the transition from old knowledge to market-shaping
innovations. By framing recombinant innovation as an iterative
and interconnected process, we address a critical gap in under-
standing how old knowledge is transformed from a static repos-
itory into a dynamic driver of innovation. Our findings align
with the broader perspective of knowledge recombination as a
dynamic process, where distinct mechanisms enable the inte-
gration of diverse knowledge streams into innovative outcomes
(Xiao et al. 2022).

A central contribution of this study lies in its identification of
the mechanisms—restoration, disruption, and reconfigura-
tion—that enable the three phases of recombinant innovation:
recovering, reviving, and renewing. These mechanisms op-
erate across levels of analysis and illustrate how the outcomes
of one phase serve as inputs for the next, creating a recursive
cycle of knowledge mobilization. For instance, the recovering

phase emphasizes the individual-level work of researchers who
de-embed and codify old knowledge into accessible reposito-
ries. This aligns with prior research that identifies the impor-
tance of old knowledge in fostering innovation (Hargadon 2002;
Messeni Petruzzelli and Savino 2014). However, this study
extends that understanding by showing how these individual
contributions become actionable at the organizational level in
the reviving phase, where actors collaboratively reinterpret and
challenge established logics (Marsh and Stock 2006; Schilling
and Green 2011).

The reviving phase highlights the organization's capacity to
reframe problems, integrating old knowledge with modern sci-
entific validation. This phase complements and expands upon
earlier work that emphasizes the cognitive and collaborative
processes underpinning innovation (e.g., Taylor and Greve 2006;
von Hippel and von Krogh 2016; Kaplan and Orlikowski 2013).
At the organizational level, reframing emerges as a critical prac-
tice that enables the institution to challenge dominant industry
logics, bridge temporalities, and align historical foundations
with forward-looking strategies (Emirbayer and Mische 1998).
Unlike isolated team efforts, this phase involves organization-
wide cultural and cognitive work, ensuring that diverse per-
spectives and functions contribute to generating unconventional
solutions and fostering systemic innovation. By embedding new
interpretations of old knowledge into the organizational culture,
this phase demonstrates that innovation is a dynamic and iter-
ative process that extends beyond individuals to redefine path-
ways at the organizational scale.

At the industry level, the renewing phase demonstrates how
organizations strategically legitimize their outputs and recon-
figure product-market relations to shape new market categories.
This phase extends beyond internal organizational processes,
focusing on how firms engage with external stakeholders, in-
cluding regulators, competitors, and consumers, to redefine in-
dustry norms and boundaries. While prior studies have largely
emphasized the role of firms in leveraging resources to achieve
competitive positioning within existing industry structures (e.g.,
Kroezen and Heugens 2019; Hatch and Schultz 2017), this re-
search highlights how organizations actively shape industry-
level dynamics through innovation. For instance, Aboca's ability
to reposition products like Grintuss and Libramed exemplifies
how firms influence market perceptions and create new catego-
ries that challenge traditional distinctions between herbal and
pharmaceutical products. These innovations illustrate how the
reconfiguration of product-market relations stems from align-
ing organizational strategies with broader market demands, ul-
timately reshaping the industry landscape. By focusing on these
industry-level outcomes, the renewing phase highlights the crit-
ical role of strategic actions in enabling recombinant innovation
to transcend organizational boundaries.

This study advances the recombinant innovation literature by
emphasizing the multilevel interdependence that enables these
industry-level transformations. While prior work often prior-
itizes individual or organizational dynamics (e.g., De Massis
et al. 2016), we show how innovation requires a cohesive inte-
gration of activities across levels. Specifically, industry-level
reconfiguration builds on individual-level codification and
team-level reframing, culminating in organizational strategies
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that influence industry dynamics. By linking these levels in a
unified framework, this research underscores the dynamic in-
terplay between internal innovation efforts and their broader
industry-level implications.

Second, this research emphasizes the temporal and iterative
nature of recombinant innovation, highlighting how past,
present, and future are dynamically integrated across levels.
Unlike prior work that views old knowledge as fixed inputs (e.g.,
Nelson and Winter 1982; Podolny and Stuart 1995), this study
demonstrates how old knowledge is continuously reinterpreted
and transformed to meet evolving market demands. The prac-
tice of reframing emerges as a critical mechanism for linking
old knowledge to contemporary challenges, allowing actors to
unlock new possibilities for innovation while maintaining co-
herence with organizational identity and values (Suddaby 2016;
Bartel and Garud 2009).

Finally, this study contributes to the understanding of how
recombinant innovation drives market transformation by
demonstrating the recursive relationship between internal and
external contexts. While prior research has often emphasized
the discovery of innovation opportunities (e.g., Hargadon and
Sutton 1997; Patvardhan and Ramachandran 2020), this work
shows that organizations actively shape opportunities by rede-
fining market boundaries and challenging dominant logics. By
linking internal practices to external outcomes, the renewing
phase illustrates how recombinant innovation unfolds as both a
process of internal collaboration and external influence.

In conclusion, this study provides a comprehensive and multi-
level framework for understanding recombinant innovation,
emphasizing the dynamic interactions across levels. By uncov-
ering the mechanisms and practices that facilitate transitions
between phases, this research offers new insights into how old
knowledge can be mobilized to create new market categories and
drive market transformation. Our contribution to the broader
literature on innovation lies in the integration of temporal and
multilevel perspectives, demonstrating the transformative po-
tential of old knowledge in shaping the future of organizations
and industries.

6 | Implications

6.1 | Transferability of Theoretical Insights to
Other Settings

The findings from this study on recombinant innovation at
Aboca offer transferable insights across industries and organiza-
tional contexts where old knowledge, multidisciplinary collabo-
ration, and market reconfiguration are critical for innovation.
By identifying the mechanisms of restoration, disruption, and
reconfiguration, this research advances understanding of how
old knowledge drives innovation, with implications for diverse
fields. These mechanisms are evident in other sectors, such as
IBM's integration of legacy technologies with cloud computing
(Fleming 2001) and Apple's reinvention of personal computing
by combining historical design with cutting-edge advancements
(Schilling and Green 2011). Just as Aboca draws on ancient
pharmacopeias, firms in technology-intensive industries might

similarly mobilize dormant patents or archived R&D records,
using them as a basis for innovation when paired with modern
analytics, AI, or scientific validation. Similarly, the multilevel
framework proposed here is relevant for industries like fashion
and luxury goods, where brands such as Gucci and Chanel rely
on historical archives for innovation (Cillo and Verona 2008;
Sgourev 2013). In food and beverages, craft brewers revived his-
torical recipes to appeal to modern consumers, demonstrating
the importance of multilevel processes in reshaping markets
(Kroezen and Heugens 2019).

The study's focus on temporal integration—linking past, present,
and future—applies to fields such as architecture, urban plan-
ning, and cultural preservation, aligning with Emirbayer and
Mische's (1998) concept of temporal agency. Raffaelli's (2019)
work on Swiss watchmakers further illustrates how historical
craftsmanship combined with modern engineering bridges tra-
ditions and future markets. These findings suggest that refram-
ing old knowledge in response to contemporary challenges is a
universal driver of innovation. Multidisciplinary collaboration,
highlighted in the reviving phase, also has broad relevance. In
the pharmaceutical industry, collaboration between historians,
biologists, and chemists has led to the rediscovery of traditional
remedies with modern applications (Messeni Petruzzelli and
Savino 2014). Hargadon and Sutton's (1997) concept of “tech-
nology brokering” underscores how multidisciplinary teams
reinterpret knowledge elements to create breakthroughs. The
renewing phase, focused on industry-level reconfiguration,
offers lessons for firms in disruptive or emerging industries,
such as Tesla in electric vehicles or Beyond Meat in plant-based
foods. These firms exemplify how strategic actors integrate old
knowledge with forward-looking strategies to redefine market
boundaries, challenging dominant logics (von Hippel and von
Krogh 2016; Suddaby et al. 2020).

Finally, the recursive and iterative nature of recombinant inno-
vation makes it particularly relevant for dynamic, fast-changing
environments. Patvardhan and Ramachandran'’s (2020) concept
of strategic imagination aligns with this study's insights, show-
ing how firms actively shape opportunities through innovation.
These findings provide a robust framework for industries like
technology, healthcare, and sustainability, where the integra-
tion of old and contemporary knowledge is critical. Collectively,
these studies suggest that our insights may be transferable to
other settings, settings in which old knowledge and collabo-
rative practices intersect to drive innovation. Our emerging
framework brings together these dispersed observations by pro-
viding a unifying theoretical account of how mechanisms oper-
ate across levels and facilitate the transition from individual to
industry-level recombinant innovation.

6.2 | Managerial Implications

Our findings offer three key implications for innovation man-
agers seeking to leverage and combine non-obvious knowl-
edge sources. First, innovation opportunities can emerge not
only from cutting-edge technologies but also from old knowl-
edge, provided it is systematically recovered, reframed, and
validated. Managers should therefore treat historical mate-
rials—assuch as archives, texts, practices, and artifacts—as
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potential strategic assets, especially when supported by robust
scientific inquiry. Second, recombinant innovation requires
intentional collaboration between diverse actors with hetero-
geneous backgrounds, such as historians, scientists, and prod-
uct developers. Building interdisciplinary teams early in the
innovation process is essential to reinterpreting old knowl-
edge in ways that meet contemporary scientific and regulatory
standards. Third, organizations pursuing this type of innova-
tion should invest in capabilities that go beyond R&D—spe-
cifically, the ability to construct narratives that legitimize the
use of old knowledge and reposition the resulting innovations
in emerging market spaces.

7 | Limitations and Future Research Directions

Our study is based on a single case, thus only allowing analytic
generalization of our theory. Relatedly, our research focuses on
a specific industry (healthcare) and one of its subfields (ther-
apeutic natural products) operating as a distinct space within
the broader pharmaceutical field. The findings and theoretical
propositions developed from the case study are grounded in the
specific context of Aboca. The unique historical and cultural
background of the company shapes the nature of the knowledge
generated. The boundary conditions of the knowledge generated
are thus influenced by these industry-specific factors, which
may vary across different companies and sectors. At the same
time, this industry undergoes changes and adaptations. External
factors such as market trends, regulatory shifts, and technologi-
cal developments may influence the applicability of the insights
derived from our case study but also open up future research
avenues that might consider the role of the mechanisms in other
organizations to inform how they succeed in their new markets.
Understanding these fundamental mechanisms is important,
especially in firms addressing extremely challenging problems,
such as health, environmental, and cultural issues whose solu-
tions are overly complex and thus require a careful diagnosis of
the causes.

Another limitation of our study, and a related opportunity for
further inquiry, is the role of digital technologies. Although we
observed and documented Aboca’s adoption of several digital
technologies (e.g., digitalized archive and databases, virtual
reality tours, biomedical text-mining techniques), at the time
of our study, Aboca was only starting to consider a systematic
implementation of technologies, such as deep learning and big
data. These technologies have an increasingly prominent role
not only in biomedicine and genomics but in any industry in-
volved with data science and processing technology, key recom-
bination components likely to entail specific requirements for
firms using old knowledge. The danger foreseen is that the ob-
jectivity and superiority of insights from new technologies, such
as artificial intelligence, might increase organizational actors’
dependency on machines.

However, as we have shown, old knowledge is not only stored in
the minds of individuals, but also socially constructed, contex-
tually embedded, constantly and systematically mediated, and
reinterpreted in organizations. Thus, the “expert eye” and the
ability to subjectively recall, understand, and link old knowl-
edge components might be even more valuable than before. In

line with prior research on the quest for knowledge originality
(Jung and Lee 2016), creative problem-solving (Hargadon and
Sutton 1997), and temporal exploration (Nerkar 2003), our study
highlights the critical role of historians in innovative firms.
Investigating their role in strategic change and innovation is a
promising area in itself, especially in relation to how the latest
discoveries in the field of artificial intelligence and data science
have and will shape the recombination process involving old
knowledge.
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