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practices have fueled the fast-growing regenerative agriculture industry that is
able to yield windfall profits while sequestering carbon and enhancing

innovation that occurs at the intersection of the biosphere and ethnosphere—
hundreds of diverse examples from a wide array of industries have been docu-
mented outside of the innovation literature. However, innovation scholars
have yet to recognize or embrace biocultural innovation. We argue that this
major oversight hinders practice and leaves untapped potential for solving
issues such as slow or unsustainable economic growth, ecological decline, and
inequality. To address this gap, we provide a clear definition of biocultural
innovation, differentiate it from other innovation domains, and establish its
conceptual foundations. Informed by economic theorizing that views the eth-
nosphere and biosphere as assets, we propose that these assets share four
traits: functionality, potentiality, vulnerability, and inseparability (“FPVI shared
traits”). Due to their immense biocultural diversity, we assert that these assets
carry an “option value” representing enormous innovation potential that can
be converted, conserved, or constructed to solve global challenges (the “3Cs™).
We conclude by identifying promising avenues for future research on
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1 | INTRODUCTION

Indigenous peoples' have long been a source of ideas for
firms that innovate for economic and social value. As an
example, McGonigle (2016) illustrates the case of Napo
Pharmaceuticals, which developed a drug treatment for
HIV derived from Croton lechleri, a flowering plant indig-
enous to Peru. Ethnopharmacologists developed this drug
using Indigenous Amazonian peoples’ knowledge of tra-
ditional medicines. Before its identification by Napo, the
viscous dark-red sap of C. lechleri, locally known as
“Dragon'’s Blood,” was used in traditional medicine as a
cicatrizant, an anti-inflammatory, an anti-microbial, an
anticancer agent, and for digestive disorders. Napo also
provided reciprocal benefits to the native community,
re-planting deforested areas and providing at-cost medi-
cation to the local people. The case of Napo demonstrates
what we call biocultural innovation—a form of innovation
that occurs at the intersection of the biosphere and
ethnosphere—and raises questions about its role within
innovation practice, policy and scholarship.

Just as the biosphere refers to the sum total of all biolog-
ical ecosystems (c.f., Dasgupta, 2021; Hutchinson, 1970), the
ethnosphere refers to the sum total of human knowledge
and experience, much of which is held by Indigenous peo-
ples (c.f, Davis, 2002; Davis & Gagnon, 2021).> We argue
that this rich diversity in natural and human capital, that is
largely protected and managed by Indigenous peoples, rep-
resents immense innovation potential. Regrettably however,
scholars and practitioners have often viewed Indigenous
communities as passive beneficiaries or victims of new
goods, services, processes, and business models, rather than
seeing their potential as active (co-)creators (Hernandez
et al., 2022; Karanasios & Parker, 2018). This is despite the
profound impact of their knowledge to date. For example,
beyond the case of Napo Pharmaceuticals, it is estimated
that thousands of important drugs—including lifesaving
cancer treatments—have their origins in centuries old
Indigenous knowledge and practices (Gupta et al., 2005;
McGonigle, 2016; Snively & Corsiglia, 2018). Similarly,
Indigenous agricultural practices—agroforestry, crop rota-
tions, intercropping, polyculture and water harvesting—
have fueled the fast-growing regenerative agriculture
industry, now worth $47 billion and able to yield high qual-
ity produce while sequestering carbon and enhancing
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biocultural innovation and a call for action on how to unlock economic and
social value while supporting biocultural assets and Indigenous rights.

biocultural innovation, biosphere, ethnosphere, Indigenous peoples

Practitioner points

« Biocultural innovation offers a transformative
approach to problem-solving by tapping into
the intertwined potential of the biosphere and
ethnosphere, empowering Indigenous commu-
nities as co-creators and unlocking new oppor-
tunities for organizations, communities, and
policymakers.

« Organizations looking to engage in biocultural
innovation should focus on understanding the
“FPVI shared traits” (functionality, potentiality,
vulnerability, and inseparability) of biocultural
assets and use the “3Cs” (convert, conserve, and
construct) framework to unlock their innovation
potential.

« Embracing biocultural innovation can redefine
the innovation landscape, addressing gaps in
pro-social and pro-environmental innovation
fields, and unlocking untapped potential for
sustainable growth, ecological renewal, and
social wellbeing.

biodiversity (Burgess et al., 2019). Beyond these examples,
biocultural innovation is evident in a wide range of indus-
tries and practices including the fast-moving consumer
goods (FMCG), finance, and housing sectors—as well as in
approaches to criminal justice, weather forecasting, disaster
risk reduction and infrastructure design (see Figure 1 for
additional examples; IGWIA, 2022; Jayachandra, 2022;
Jana, 1998; Maynard et al., 2008; Mukherjee, 2022; Nag
et al., 2019; Sydney Institute of Agriculture, 2020; The
Economist, 2018; Vicziany et al., 2017).

1.1 | Setting the context for biocultural
innovation

With a view towards future possibilities, scientists, econo-
mists and politicians increasingly argue that Indigenous
peoples—especially through their knowledge of, and role
in, protecting the biosphere—are central actors in innova-
tion with the potential to solve global problems that include
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A. Cultural Burning, also known as firestick farming, is a traditional technique used by Indigenous
communities in Australia and other parts of the world to reduce the destructive impact of bushfires. It
involves the controlled use of fire to clear understory vegetation, which can help prevent larger, more
destructive fires from occurring (Watson, 2019, 2020). Cultural burning requires a sophisticated
understanding of land, technology, and practice and has been passed down through generations. It has
been adopted by Indigenous communities in Australia, as well as the Mayans of Mesoamerica, the
Chagga of East Africa, the Kayapo of Brazil, and the Anishinaabe of Northern Canada. In recent
years, there has been growing demand for cultural burning among farmers and other landholders,
leading to the creation of a new industry that benefits Indigenous communities.

B. The Indigenous Grasslands for Grain project, led by people on Gomeroi country in Australia,
aims to leverage Indigenous ecological knowledge to grow, harvest, and process Indigenous grains
that are significantly more nutritious (e.g., high in omega-3 fatty acids) and help regenerate
ecosystems (e.g., by restoring biodiversity). The project combines ancient knowledge with modern
technology to improve scalability and is being commercialized by Indigenous enterprises like
BlackDuck Foods, which is working with Indigenous communities across the country to make these
foods staples in the Australian diet (Sydney Institute of Agriculture, 2020). The project also helps
strengthen Indigenous communities by promoting Indigenous leadership.

C. The East Kolkata Wetlands is a human-engineered ecosystem in India that covers 125 square
kilometers and serves a variety of purposes, including fish farming, farming, and rice paddies. It is
also the largest wastewater-fed aquaculture system in the world, treating half the sewage of a city
with a population of 15 million people (Nag et al., 2019; Jana, 1998; Watson, 2020; Vicziany et al.,
2017). The wetlands employ 60,000 farmers, produce 15% of the city's fish supply, and are home to
over 3,000 tribal families. The fish farmers make use of traditional knowledge, such as the habits of
plants and animals, to increase productivity and utilize natural pesticides. The success of the East
Kolkata Wetlands has inspired similar projects in other parts of the world.

D. The Earth Bank of Codes is a project that aims to create an open library of biological data from
the Amazon, including DNA sequences, that could unlock new lifesaving drugs or other useful
applications (The Economist, 2018). The project uses smart contracts to track the use of the data and
automatically distribute commercial royalties to the countries of origin. These royalties are expected
to be redistributed to the Indigenous communities that protect these valuable ecosystems. Despite
these positive intentions, it is currently unclear whether projects, including the Earth Bank of Codes
project, are a form of biopiracy. It is important for innovation scholars to explore this issue and help
find ways to ensure that data banking and bioprospecting are done ethically and fairly.

E. The EALAT project, initiated by the Association of World Reindeer Herders, aims to assess the
vulnerability of reindeer herding and empower Indigenous peoples through the use of technologies
like satellite imagery and Geographic Information Systems (Maynard et al., 2008). This collaboration
between Indigenous communities and NASA allows for the co-production of knowledge for the
sustainable development of the Arctic and enables reindeer herders to manage the movements and
migrations of their herds in real-time, helping them adapt to changing weather and climate conditions
and take advantage of better pasturelands.

F. The Wampis Nation is an autonomous territorial government established by the Indigenous
peoples in the Peruvian Amazon in 2018 to defend their livelihoods from extractive industries
(IGWIA, 2022). The governance of the Wampis Nation is based on a statute that outlines their vision
for the future in areas like spirituality, education, language, and the recovery of ancestral place
names. The autonomous government covers nearly 14,000 km2 (IGWIA, 2022). Similarly, in 2017,
the Guarani of Charagua Iyambae officially became Bolivia's first autonomous Indigenous farming
community after years of fighting to regain their self-governance and territory (Marrie, 2019).

G. DJ Mahua is a company that produces Mahua, a traditional liquor made from the mahua tree
(Madhuca longifolia), which grows in the forested plains of western, central, and eastern India. The
mahua tree is considered the "Tree of Life" by Indigenous Peoples like the Santhal, Gond, Munda,
and Oraon, who have lived in the area for the past 3,000 years and use its various parts for food, fuel,
medicine, and even as currency (Mukherjee, 2022). DJ Mahua follows international quality standards
while maintaining traditional production methods, providing livelihoods for tribal people and
working to make Mahua a national heritage icon (Jayachandra, 2022). In recent years, Mahua has
been recognized as an India-Made Liquor, increasing its acceptance among the general population
(Mukherjee, 2022).

FIGURE 1 Biocultural innovations with practical and scholarly promise.

85U8017 SUOWILLOD 8AIEa1D) 8|qeol|dde ay) Aq peusencb 8 e sejoliie YO ‘85N JO S3|Nn 10} ARIq1T 8UIUO A8]IAA UO (SUONIPUOD-PUE-SULBI WD A8 1M Akeq| 18U JUO//:SdnL) SUORIPUOD pue sWis 1 841 88S *[7202/TT/TT] uo A%iqiqauljuo A8|im ‘Akeidi uopeyioig ay L spea JO AisieAlun Ad 69921 WidI/TTTT 0T/10p/u0o A 1M ARIq1juljuo//Sdny woly papeojumod ‘S ‘€202 ‘S8850KST



VASSALLO ET AL.

JOURNAL OF PRODUCT

“»pdma

slow or unsustainable economic growth (Hickel, 2020;
Priyadarshini & Abhilash, 2019; UNESCO, 2023b), widen-
ing inequalities (Graeber & Wengrow, 2021; Redvers
et al., 2022), and potentially catastrophic ecological decline
(Diaz, Settele, Brondizio, Ngo, Agard, et al., 2019; Diaz,
Settele, Brondizio, Ngo, Guéze, et al., 2019; Reyes-Garcia
et al., 2019; Watson et al., 2021).

Economists view the biosphere and ethnosphere as
assets with innovation potential, referred to as option
value, due to the potential windfalls that can be unlocked
through innovation processes (Dasgupta, 2021). This can
be seen in the examples above, or perhaps more contro-
versially in stevia, a once obscure herb discovered and
used by the Guarani peoples for centuries but now worth
$492 million a year as a breakthrough sugar alternative
(Wallace, 2019).° In the case of biocultural innovation,
this option value is closely tied to the richness and extent
of the ethnosphere and biosphere (i.e., biocultural diver-
sity; cf. Maffi, 2007, 2018), specifically, (1) Indigenous
knowledge itself (commonly referred to as traditional
knowledge; Ludwig & Macnaghten, 2020) and the (2) the
ecosystems that Indigenous peoples have inhabited and
protected for millennia. Policymakers acknowledge the
interconnection of these assets (i.e., biocultural assets)
and advocate for innovative solutions that address the
intersection between them. As stated in a UN report, tra-
ditional knowledge, particularly in relation to the natural
world, has the potential to help modern society address
major challenges from climate change to sustainable
development (Marrie, 2019).

The process of synthesizing traditional knowledge,
especially as it pertains to understanding the biosphere,
with existing science has been referred to as biocultural
innovation in policy circles (Swiderska et al., 2018). We
define biocultural innovation as the application of tradi-
tional knowledge to improve intergenerational wellbeing
while minimizing the depletion of biocultural assets.

Somewhat surprisingly, biocultural innovation has
been widely documented in literature outside the field of
innovation studies. For example, a review commissioned
by the European Union identified 510 biocultural innova-
tions that enhance food security, resilience, livelihoods,
and biodiversity (Swiderska et al., 2018). These innova-
tions include the revival of parma, a set of collective
farming and knowledge-sharing practices that address
climate challenges and labor shortages in the Himalayas,
and the use of Msindugzi tree bark as a low-cost treatment
for wounded livestock in Kenya. A recent review of
236 articles by Petzold et al. (2020), on innovations that
have emerged from Indigenous knowledge to improve
climate change adaption, classifies hundreds of these bio-
cultural innovations into 11 categories. These range from
physical infrastructure including climate resistance
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buildings (Mercer et al., 2012), to practices including
improved natural disaster warning systems and forecast-
ing (Chisadza et al., 2013), to financing and policy inno-
vations including food sharing and social support
schemes (Mavhura, 2017; Pearce et al., 2010).

Yet, theorization about biocultural innovation is either
inadequate, or sits outside a clearly defined category. The
term biocultural innovation was coined by Swiderska
et al. (2018:1), but only appears in policy briefings and is
not theorized beyond a rudimentary definition: “new ways
of doing things that involve components of biocultural heri-
tage, or traditional knowledge, and science.” Likewise, liter-
ature that documents biocultural innovations uses
cumbersome descriptors that limit its application to narrow
spheres of influence. For instance, “types and examples of
Indigenous knowledge used for climate change adaption”
(Petzold et al., 2020:11), “biocultural approaches to conser-
vation” (Gavin et al., 2015:140), or “ethnopharmacology”
(McGonigle, 2016:217). These inadequacies are also
reflected in the innovation literature that emphasizes either
the pro-social or pro-environmental aspects of innovation
without providing a clear conceptual space for the use of
traditional knowledge in solving global issues. Consider the
burgeoning interest in new forms of innovation. These
include “green,” “eco-” “sustainable” and “environmental”
innovation on the one hand, and “frugal,” “inclusive” and
“social” innovation on the other, with the former emphasiz-
ing environmental problems, and the latter category
emphasizing social problems. Moreover, scholarly streams
on “Indigenous” and “Indigenous social” innovation
(Peredo et al., 2019) prioritize the intrinsic value, or inherent
worth, of Indigenous knowledge in the innovation process
primarily “by” and “for” Indigenous peoples; over its instru-
mental value, or actionable potential in solving global
challenges, especially beyond its Indigenous originators.”

This absence of adequate theorizing, not only results
in a major conceptual gap, it also hinders practice. Policy-
makers acknowledge many unresolved practical chal-
lenges on how to integrate Indigenous knowledge into
assessments and innovation processes that currently pri-
oritize scientific knowledge (IPCC, 2022, p. 80); and little
is known about how to effectively manage and scale up
biocultural innovations, including how to do so equitably
and fairly with their Indigenous originators. We argue
that what is needed is unification around a construct that
captures this unique form of innovation—and hence the
innovation potential of the ethnosphere and biosphere—
but with a focus on its application towards solving global
problems.

The purpose of this Catalyst is to rectify these short-
falls through two contributions. First, we introduce the
term biocultural innovation to an academic audience and
define it in relation to other forms of pro-social or pro-

LEINT3
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environmental innovation. And second, we motivate
research into biocultural innovation, emphasizing its role
in solving global challenges and outlining promising
future directions. Accordingly, this paper is structured as
follows. First, presenting a novel framework, we explore
the importance of innovation at the intersection of the
biosphere and ethnosphere. Second, we define biocul-
tural innovation and compare it to other forms of innova-
tion. Finally, we discuss extant literature that falls under
this category to identify promising future avenues of
research that can inform practice.

2 | MOTIVATIONS AND
FRAMEWORK

2.1 | Traits of biocultural innovation
Economists (Dasgupta, 2021) describe the ethnosphere
and biosphere as “assets” (stocks), specifically forms of
human and natural capital that provide “services”
(flows).” We theorize these assets as having four shared
traits. The first, functionality, refers to the first-order
value that the biosphere and ethnosphere provide in
the form of flows of services. The next two shared traits,
potentiality and vulnerability, refer to the second-order
(upside) value potential provided by the biosphere and
ethnosphere, and the (downside) risks to this future
value, respectively. The fourth, inseparability, refers to
the blurred boundaries between them. We refer to these
characteristics as ‘FPVI shared traits,” and use them to
motivate three types of biocultural innovation: (1) inno-
vating to convert or unlock new value from biocultural
assets (e.g., using traditional knowledge to develop a
new lifesaving drug); (2) innovating to conserve or pro-
tect biocultural assets (e.g., developing smart contracts
to compensate Indigenous communities for their
knowledge and service, thus preventing further biocul-
tural depletion); and (3) innovating to construct or
restore the value of biocultural assets (e.g., using tradi-
tional knowledge to increase farming yields while
regenerating the topsoil). We refer to these three types
of biocultural innovation as the “3Cs” (see Figure 2).
The following subsections outline these elements in
more detail.

2.1.1 | Linking the biosphere and
ethnosphere: “FPVI shared traits”

Functionality
The biosphere and ethnosphere serve a range of important
services to humanity, which we refer to as functionality.

The biosphere is commonly recognized as serving
humanity via three categories that contribute to well-
being (Dasgupta, 2021; MA, 2005; MA, 2005; MA, 2005;
MA, 2005). First, provisioning services include the provi-
sion of food, water, materials, biochemicals and even
genetic information used for biotechnology. Second, regu-
lating and maintenance services include maintaining
clean air and water, decomposing waste, regulating pests
and diseases, providing protection from natural disasters
and regulating the climate. Third, the biosphere provides
cultural services including spiritual experiences and iden-
tification with values, as well as education and instruc-
tion in societies. For example, the biosphere influences
art and architecture, as well as social relationships and
cultural diversity.

The ethnosphere also provides services to humanity.
Diaz, Settele, Brondizio, Ngo, Agard, et al. (2019); Diaz,
Settele, Brondizio, Ngo, Gueze, et al. (2019) categorize the
services provided by Indigenous peoples, who together
form the majority of the world's cultural diversity and thus
the ethnosphere (UNESCO, 2023a), into five categories.
First, they contribute by providing new concepts, in partic-
ular alternative values and worldviews that can influence
societal views, values and practices more broadly. Second,
they provide protection services, for example, preventing
forest loss (Porter-Bolland et al., 2012). Third, and relat-
edly, they contribute by providing sustainable use, manage-
ment and monitoring services. These include habitat
management, the monitoring of wild species and the resto-
ration of degraded ecosystems (Berkes, 2017; Reyes-Garcia
et al., 2019). Fourth, they provide domestication services,
helping domesticate and maintain diverse crop and animal
breeds (FAO, 2016). Fifth, they create new ecosystems,
such as the hay meadows of Central Europe (Molnar &
Berkes, 2018), or the multispecies forest gardens of
Indonesia (Berkes, 2017).

Potentiality

The biosphere and ethnosphere—largely as a function of
their immense biological and cultural diversity (known
as biocultural diversity6; cf. Maffi, 2007, 2018)—have
enormous option value and thus innovation potential,
which we refer to as potentiality.

To illustrate the scope of this innovation potential,
consider the option value of the biosphere for the phar-
maceutical industry alone, which is estimated to be
equal to the known medicinal value of natural products
(Dasgupta, 2021). This medicinal value is immense, as
approximately 61% of all pharmaceuticals—including 75%
of anti-infectious disease drugs and 60% of all anticancer
medications—have natural origins (Gupta et al., 2005), and
global pharmaceutical sales averaged $890 billion per year
from 2010 to 2020 (Statista, 2022).
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mechanisms and
smart contracts

Conserve Construct

Value (V) = Intergenerational Wellbeing (IW)
Biocultural Depletion (BD)

FIGURE 2

The ethnosphere also has significant innovation
potential. The World Intellectual Property Organization
(WIPO, 2016) estimates that much of the knowledge
needed to unlock the potential of the biosphere for
medicinal use and other innovations is held by Indige-
nous people. Furthermore, the World Bank (2022) reports
that, although Indigenous peoples own, occupy or use
just a quarter of the world's surface, they protect 80% of
the planet's remaining biodiversity. Given that only about
6% of higher plants are estimated to have been screened
for biological activity (Cdmara-Leret & Bascompte, 2021;
Verpoorte, 2000), what undiscovered benefits and inno-
vations can the remaining 94% unleash for humanity?

Vulnerability

Despite their vast innovation potential, the ethnosphere
and biosphere are being unsustainably depleted due to
exploitation. We refer to this third trait as vulnerability.

In the biosphere, species extinction is accelerating—
an estimated one million species of animals and plants
are threatened with extinction, and natural ecosystems
have declined by 47% on average relative to their earliest
estimated states (Dasgupta, 2021; Diaz, Settele, Brondizio,
Ngo, Agard, et al., 2019; Diaz, Settele, Brondizio, Ngo,
Gueéze, et al., 2019).

Similarly, language extinction, which is occurring at
an alarming rate (Lewis & Simons, 2013), is a threat to tra-
ditional knowledge, and thus the ethnosphere. Over 30%
of the world's 7400 languages are predicted to become

Biocultural innovation framework depicting value flows between, from and towards biocultural assets.

extinct by the end of the century (Cdmara-Leret &
Bascompte, 2021). For example, a recent study found that
only 58% of students in Papua New Guinea, compared to
91% of their parents, are fluent in Indigenous languages
(Camara-Leret & Bascompte, 2021; Kik et al., 2022). The
vulnerability of the ethnosphere is also exacerbated by the
ongoing marginalization of Indigenous peoples, who make
up just 5% of the global population but 15% of the extreme
poor, with life expectancies up to 20 years lower than non-
indigenous people worldwide (World Bank, 2022).

Inseparability

Finally, the biosphere and ethnosphere are so inter-
twined, that as assets, they are inseparable. In fact, the
coevolutionary relationship between biological and cul-
tural diversity is well established in the natural sciences
(Maffi, 2007). We refer to this high level of interaction as
inseparability and can demonstrate it by revisiting the
other three traits.

Regarding trait one (functionality), the services pro-
vided by the biosphere shape traditional knowledge and
thus the services provided by the ethnosphere. Moreover,
ethnosphere services influence broader humanity both
directly (e.g., through new concepts, worldviews and
products) and indirectly through their ability to shape
the biosphere (e.g., through sustainable management of
ecosystems).

Regarding trait two (potentiality), the options value—
and thus innovation potential—of the biosphere is
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dependent on the ethnosphere (and vice versa). For
example, a study published in PNAS analyzed three
regions with high biocultural diversity, finding that, for
each plant species, medicinal knowledge is unique to
only one language (Camara-Leret & Bascompte, 2021).
Furthermore, while most plant species associated with
linguistically unique knowledge are not threatened, most
languages that report linguistically unique traditional
knowledge are (Camara-Leret & Bascompte, 2021). The
authors conclude that “each Indigenous language is a
unique reservoir of medicinal knowledge—a Rosetta
stone for unraveling and conserving nature's contribu-
tions to people” (Camara-Leret & Bascompte, 2021:1).

Regarding trait three (vulnerability), the fate of the
biosphere is intertwined with that of the ethnosphere
(and vice versa). Consider that Indigenous peoples own,
manage, use or occupy 35%—40% of the remaining terres-
trial areas with very low human interaction (Diaz, Set-
tele, Brondizio, Ngo, Agard, et al., 2019; Diaz, Settele,
Brondizio, Ngo, Gueze, et al., 2019). The ecosystems on
these Indigenous lands are declining much less rapidly
than elsewhere, and in many cases, the Indigenous man-
agement of these lands actively supports biodiversity
through conservation and restoration (Diaz, Settele,
Brondizio, Ngo, Agard, et al., 2019; Diaz, Settele, Brondi-
zio, Ngo, Gueze, et al., 2019). The IPCC (2022:13) has “high
confidence” that greater recognition of the rights of, and
cooperation with, Indigenous peoples is integral to stabiliz-
ing and restoring ecosystems (IPCC, 2022:25); and that uti-
lizing  traditional knowledge can help prevent
maladaptation and thus reduce the risk of adverse climate-
related outcomes (IPCC, 2022:29).

Thus, to maximize utility to humanity, and the effi-
ciency of nature informed innovation, we ignore the role,
wellbeing and knowledge of Indigenous peoples at our
collective peril. Conversely, a flourishing ethnosphere is
also dependent upon a flourishing biosphere. Given their
inseparability, we refer to both asset classes together as
“biocultural assets,” and thus to biocultural functionality,
potentiality, vulnerability and inseparability. Upon con-
sidering how these “FPVI shared traits” represent the
actual and potential stocks and flows of value to human-
ity from biocultural assets, three types of biocultural
innovation emerge.

2.1.2 | Three types of biocultural innovation:
The “3Cs” typology

Taken together, these traits raise important and urgent
innovation related questions about how biocultural
innovation—which depends heavily on the value
(or health) of biocultural assets—can positively impact

humanity. To address these questions, we propose that
there are three types of biocultural innovation that
involve converting, conserving or constructing the inno-
vation potential, and thus options value, of biocultural
assets. Together, we refer to these as the “3Cs” of biocul-
tural innovation, and position it is a useful typology for
categorizing individual biocultural innovations:

Innovating to convert (or unlock) value

How can new value at the intersection between the bio-
sphere and ethnosphere be unlocked? With regards to
the “FPVI shared traits” framework, this involves con-
verting biocultural potentiality into useful innovations.
For example, the Kaani tribe of India's traditional
knowledge of the properties of Trichopus zeylanicus
(known to them as “chathan kalanji,” i.e., “Satan
destroyer”) was converted into a drug that effectively
treats fatigue and stress (Suriyaprakash, 2022). Indeed,
within drug discovery, it has been estimated that using
traditional knowledge increases the efficiency of
bioprospecting—screening of biological resources for
the extraction of commercially important compounds—
by over 400% (Cottrell, 2022). Beyond drug discovery,
attempts to convert biocultural value are occurring in
many industries, including agrochemicals, biofuels,
functional foods, nutraceuticals and cosmeceuticals
(Neimark, 2017).

Further, the latest Convention on Biological Diversity
(CBD) agreement signed in Montreal (COP-15) provides a
new a framework for the use of digital sequence informa-
tion (DSI). DSI refers to digitized genetic information—that
is, digitized biodiversity that come from forests and other
rich ecosystems—which is frequently used to develop new
products, but with returns seldom flowing back to the stew-
ards of this biodiversity. In Montreal, a major deal was
struck to develop a funding mechanism on DSI including
the traditional knowledge held by Indigenous peoples asso-
ciated with it. Hailed as a historic victory for Indigenous
peoples and the Global South, this development provides
new pathways for the development and proliferation of bio-
cultural innovations aimed at converting value held in the
biosphere and ethnosphere (Greenfield & Weston, 2022).
Innovation scholars could contribute valuable insights on
how to effectively implement and optimize these new
approaches, mechanisms, and partnerships designed to
convert of biocultural potentiality into useful innovations.

Innovating to conserve (or protect) value

How can the innovation potential that exists at the
intersection of the biosphere and the ethnosphere be
conserved (i.e., not depleted) to maximize its benefits
for future generations? With regards to the “FPVI
shared traits” framework, this involves reducing the
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vulnerability of both the ethnosphere and biosphere to
save their functionality (the provision of services) and
potentiality (by keeping options open). For example, to
combat the roughly 75% of genetic diversity lost since
the early 1900s, blockchain technologies are being
developed and trialed to provide incentives and finan-
cial support for Indigenous communities to continue
their important work—for example, safeguarding bio-
diversity from generation to generation—while main-
taining their unique cultures (see Kochupillai
et al., 2021; Peng & Huang, 2022). These biocultural
innovations that blur the boundaries between tradi-
tional notions of innovation and conservation have
immense value given that over one million of the
earth's eight million or so plant and animal species are
threatened with extinction (IPBES, 2019), with the eco-
system services provided to humanity by terrestrial
species alone worth $75 trillion (IPCC, 2019) and
Indigenous people protecting the vast majority of this
biodiversity (Sobrevila, 2008).

These new biocultural approaches to conservation
directly challenge “fortress conservation” (cf.
Weston, 2021)—the dominant model based on the
notion that natural areas flourish when free from
human presence, that has contributed to the displace-
ment of approximately 20 million people from their
homelands among other human rights abuses
(Weston, 2021). The latest CBD agreement (COP-15)
now recognizes the critical role of biocultural innova-
tions for the purpose of conservation by affirming the
centrality of Indigenous peoples’ knowledge, rights,
practices, worldviews and innovations in its efforts to
achieve global conservation targets (UNEP, 2022). Dis-
tinct from natural scientists, who focus on the health
of ecosystems, innovation scholars are uniquely placed
to contribute to understanding—and improving—the
complex interactions among stakeholders that are
emerging to conserve biocultural assets.

Innovating to construct (or restore) value

How can we use capital from the biosphere and ethno-
sphere without depleting, but instead improving, both
spheres? Within the “FPVI shared traits” framework,
this involves constructing greater biocultural functional-
ity and potentiality. For instance, Watson (2019, 2020)
documents a particular type of biocultural innovation
that restores the value of biocultural assets. Cultural
burning or firestick farming, can not only reduce the
destructive impact of bushfires by approximately half
where it is practiced, it also improves the health and
productivity of the land, and the people who rely on it,
including its Indigenous caretakers (Watson, 2019,
2020). Requiring an incredibly sophisticated
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understanding of land, technology and practice, this
Indigenous pyrotechnology has been passed from gener-
ation to generation over millennia in communities
including Australia's First Nations people, the Chagga
of East Africa, the Kayapo of Brazil and the Anishi-
naabe of North America. Demand for cultural burning
among farmers and other land holders is growing,
spawning a new industry that is improving the health of
the biosphere and strengthening Indigenous communi-
ties, and thus the health of the ethnosphere.

The latest CBD agreement (COP-15) aims to take
“urgent action to halt and reverse biodiversity loss to
put nature on a path to recovery for the benefit of people
and planet” (UNEP, 2022:7). The agreement aims to
place at least 30% of areas of degraded terrestrial, inland
water, and coastal and marine ecosystems under effec-
tive restoration by 2030 (p. 9), while urging that actors
do so by respecting Indigenous peoples and fostering
their full and effective contributions in decision-making,
including their free, prior and informed consent (p. 5).
Far from leaving these degraded areas alone, this bold
global initiative necessitates the creation of new organi-
zational practices and complex interactions between
stakeholders to create value: another area in which
innovation scholars could apply their unique skills.

3 | DEFINITIONS AND
DIFFERENTIATION

3.1 | Defining indigenous peoples and
their knowledge

To formally define biocultural innovation, it is first neces-
sary to define Indigenous peoples and traditional
knowledge.

There are approximately 476 million Indigenous peo-
ple globally (6.2% of the global population), representing
5000 different cultures and 90 countries. They speak the
majority of the world's languages, each of which repre-
sents a complex system of knowledge (UNDP, 2021).
Although there is no universally accepted definition of
Indigenous peoples, the UN's International Labor Orga-
nization's Convention on Indigenous and Tribal People
(1989) defines Indigenous peoples as those who descend
from populations inhabiting a geographical region at the
time of conquest, colonization or the establishment of
present state boundaries, and who retain some or all of
their own social, economic, cultural and political institu-
tions (ILO, 1989: Article 1). Similarly, it defines tribal
peoples as those whose social, cultural and economic con-
ditions distinguish them from other sections of the
national community, and whose status is in some way
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regulated by their own customs, traditions, special laws
or regulations (ILO, 1989: Article 1). Further, self-
identification as Indigenous or tribal is generally upheld
as the fundamental criterion for one's membership to
these groups (ILO, 1989; IPCC, 2022; Petzold et al., 2020;
UNESCO, 2017). We use the term Indigenous peoples,
but consider both groups in our conceptualization of bio-
cultural innovation because Indigenous and tribal peo-
ples share many common traits, especially the centrality
of traditional knowledge.

Terms such as traditional knowledge, Indigenous
knowledge, local knowledge and traditional ecological
knowledge are used to describe the knowledge systems of
indigenous, tribal and other “local” communities (see
Petzold et al., 2020). These forms of knowledge are built
by people who live and use the resources of a particular
geographic location and have done so for a long time
(Warren et al., 1995). In conceptualizing biocultural
innovation as a legitimate area of study for innovation
scholars, we favor the term traditional knowledge
because of its widespread use in policy circles. For exam-
ple, the World Intellectual Property Organization defines
traditional knowledge as “knowledge, know-how, skills
and practices that are developed, sustained and passed
from generation to generation within a community, often
forming part of its cultural or spiritual identity”
(Drahos & Frankel, 2012:11; WIPO, 2022). This definition
should not imply that traditional knowledge is static and
unchanging; besides ‘“vertical” intergenerational trans-
mission, it evolves organically and “horizontally” in con-
tinued interaction with the environment and with others
(see Saslis-Lagoudakis et al., 2014).

3.2 | Defining and differentiating
biocultural innovation

So far, we have described biocultural innovation above as a
process that utilizes Indigenous and tribal people’s tradi-
tional knowledge to help solve global problems, by convert-
ing, conserving or constructing the value of biocultural
assets in a way that is more sustainable than existing alter-
natives. It follows that to accurately capture this phenome-
non, our working definition of biocultural innovation
should be solution oriented (i.e., instrumental), consistent
with Indigenous people’s worldviews (i.e., holistic), and con-
cerned with the intergenerational stewardship of biocultural
assets (i.e., sustainable). In line with these criteria, we adopt
the following working definition: biocultural innovation is
the application of traditional knowledge to improve interge-
nerational wellbeing while minimizing the depletion of biocul-
tural assets. This definition encompasses several distinctions
worth emphasizing. First, it is contingent on a specific

input, traditional knowledge, and embraces all forms of
innovation from new-to-context applications of traditional
knowledge to novel recombinations of traditional knowl-
edge with other resources (e.g., scientific knowledge) in the
form of products, services, business models, processes, insti-
tutions, or social systems.

Second, by focusing on application attempts, we sepa-
rate process from outcome, recognizing that attempts
may fail or succeed, resulting in net-positive or net-
negative outcomes. This distinction acknowledges that
activities that fail to deliver value are also important.

Third, we focus on the ratio of benefits to costs—
specifically the ratio of intergenerational wellbeing to
biocultural resource depletion—because this provides an
objective and measurable conceptualization of value that
aligns with both Indigenous people’s worldviews and
notions of sustainability required to solve global problems.
As examples see the “seven generations principle” of the
Kainenere'ko:wa constitution of the Iroquois Confederacy
(Horn-Miller, 2013), and the Maori's approach to decision
making that considers impacts on mokopuna’s mokopuna,
literally “four generations hence” (Warne, 2015).

Given our working definition, as an output, the
instrumental value of a given biocultural innovation can
be represented as a ratio, which in turn is analogous to a
cost-benefit ratio calculation (i.e., £ Present value of
Future Benefits/Z Present value of Future Costs). Within
a given context, this ratio can be used to compare the
instrumental value (V) of a particular biocultural innova-
tion with its alternatives:

w
V=_—_

BD
where IW represents intergenerational wellbeing and BD
stands for biocultural depletion. To operationalize this
ratio for use in decision-making—say, to compare alter-
nate innovation projects or policies—a range of valuation
methods can be adapted. Of particular promise are those
methods that use expanded timeframes and do not ignore
or heavily discount costs that affect future generations.
Regarding the numerator (IW) for instance, the OECD's
Better Life Index provides a operationalizable measures
that are increasingly adopted by policymakers (also see
Arrow et al., 2012; Durand, 2015; Karacaoglu et al., 2019;
Van Zanden et al., 2014). With regards to the denomina-
tor (BD), biocultural assets can be disaggregated into bio-
sphere and ethnosphere components. Regarding the
depletion (including the possibility of regeneration) of
biosphere assets, a broad array of methodologies are
available that rely on remote sensing, field observations,
and interviews (etc.). IPBES's (2022) methodological
assessment identifies over 50 approaches to valuation
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which are suitable to various contexts and units of analy-
sis. When it comes to the depletion (or regeneration) of
ethnosphere assets however, potential methodologies are
less developed and are typically overly reductionist (refer
to our discussion in Section 4). As such comprehensive
approaches—see, for example, Gee et al. (2014)—should
be developed further to operationalize the ethnosphere
component of the denominator.

Although these literature streams provide blueprints
for how each element of this ratio can be quantified, for-
mal means of measuring the instrumental value of bio-
cultural innovations should be developed with guidance
from Indigenous communities to move away from purely
market based depictions of value. Indeed, IPBES (2022)
conclude that recognizing and respecting the worldviews,
values and traditional knowledge of indigenous peoples
leads to outcomes that are not only more inclusive, but
that are also better for nature and society.

Incentivizing biocultural innovation with operationa-
lized decision-making frameworks has real potential. At
a firm level, LVMH, the luxury goods company, could
readily expand its LIFE360 program—aimed at having a
net positive impact on biodiversity (LVMH, 2021)—to
include a focus on the ethnosphere, thus collaborating to
innovate with and support Indigenous communities. At a
policy level, it is possible for gross ecosystem product
(GEP) calculations that currently guide planning, pro-
jects, transactions, monitoring, and evaluation in China
to evolve into gross biocultural product (GBP) calcula-
tions. Consider if the Chinese government extended its
already operational purchasing mechanism for buying
regulating services from so called “two mountain busi-
nesses” that engage in restoration activities to also
include businesses that specialize in biocultural innova-
tion (see IPBES, 2022; Ouyang et al., 2020:316-317).

3.2.1 | Differentiating biocultural innovation
There is a rich and growing literature on more sustain-
able forms of innovation. As outlined in Table 1, these
include innovation domains that prioritize benefits to
society as a whole rather than for private individuals
(social innovation); the inclusion and consideration of
marginalized communities within the innovation process
(inclusive innovation); bottom-up solutions for sustain-
able development and consumption (grassroots innova-
tion); producing greater value while reducing
environmental impact (sustainable innovation); doing
these things with a focus on radical resource efficiency
(frugal innovation); or with concern for future genera-
tions (responsible innovation). Beyond these pro-social
and pro-environmental forms of innovation, scholars
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have also studied novelties developed and implemented
by Indigenous peoples in accordance with their knowl-
edge and worldviews, primarily for the benefit of their
own communities (indigenous social innovation).

This range of definitions begs the question, “what
makes biocultural innovation different from these inno-
vation domains, and thus worth pursuing as a distinct
research stream?” To answer this, we highlight three gaps
that exist among existing domains and streams. First,
most of them overlook traditional knowledge as a unique
and important input worthy of focused scholarship.
Rather, they either specify a focus on other important
inputs or none at all. “Input centric” forms of innovation
include frugal, jugaad, and inclusive innovation; while
“input neutral” forms include eco-, sustainable, responsi-
ble, and social innovation (see Table 2). Traditional
knowledge is distinct from other forms of knowledge
(e.g., scientific knowledge) and involves distinct processes
and ethical considerations. If this distinctiveness is
largely ignored—e.g., more general inputs such as “less
capital, energy, labor and time” (frugal innovation) or the
“inclusion of the marginalized” (inclusive innovation)
take precedence—we will continue to undermine our
ability to learn from Indigenous peoples, instead unduly
nudging them to be “more like us.” Rather, giving prece-
dence to traditional knowledge provides an opportunity
to learn from the sector of humanity that represents its
largest pool of diversity, a pool that may prove invaluable
in an uncertain world. There is much to learn about sus-
tainability from those who have thrived for thousands of
generations relying solely on their own resources at
nobody else's expense, who are less threatened by food
shortages, who protect 80% of the Earth's biodiversity, or
who are the least likely to leave a carbon footprint
(Corry, 2011).

Second, even if traditional knowledge is central to
other domains of innovation research (e.g., Indigenous
social innovation), they emphasize the intrinsic value of
such innovations over their instrumental value (i.e., their
usefulness for humanity and the environment; see
Table 2). For example, by limiting their focus to innova-
tions created and implemented “by” and primarily “for”
Indigenous peoples’, Peredo et al. (2019:112) explicitly
“exclude the development and application of innovations
driven largely by organizations, governments and other
actors outside of Indigenous communities.” These exclu-
sionary criteria ignore significant traditional knowledge-
based innovations that could have a profound impact on
social, environmental, or economic problems. Examples
of such innovations include Restorative Justice and other
novel forms of organizing developed by First Nations in
Canada and New Zealand, or polyculture and other
widely adopted regenerative agriculture practices that
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TABLE 1

Innovation type

Biocultural
innovation

Indigenous social
innovation

Grassroots
innovation

Frugal/Jugaad
innovation

Reverse
innovation

Social innovation
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Definitions and dominant perspectives.

Definition

“The application of traditional knowledge to improve

intergenerational wellbeing while minimizing the
depletion of biocultural assets.”

“A novelty informed by ancestral knowledge and

practices, in some product, practice, technology or
other phenomenon with social and cultural impact,
developed and implemented by the Indigenous in
accordance with their worldviews” (Peredo

et al., 2019:112).

“A network of activists and organizations generating

«

novel bottom-up solutions for sustainable
development and sustainable consumption; solutions
that respond to the local situation and the interests
and values of the communities involved” (Seyfang &
Smith, 2007:585)

..the ability to ‘do better with less resources for more

people’, i.e., to create significantly more value while
minimizing the use of resources.” (Prabhu, 2017:4)

“Innovations adopted first in poor (developing)

economies before being adopted in advanced
economies.” (von Zedtwitz et al., 2015:14)

“Any novel and useful solution to a social need or

problem, that is better than existing approaches and
for which the value created accrues primarily to
society as a whole rather than private individuals.”
(Phills et al., 2008:36)

Sustainable “Innovations in which the renewal or improvement of
innovation products, services, technological or organizational
processes delivers not only improved economic
performance, but also an enhanced environmental and
social performance.” (Bos-Brouwers, 2010:422)
Responsible “...taking care of the future through collective
innovation stewardship of science and innovation in the present.”
(Owen et al., 2013:3)
Inclusive “...the development and implementation of new ideas
innovation which aspire to create opportunities that enhance

Eco-innovation

social and economic wellbeing for disenfranchised
members of society.” (George et al., 2012)

...new products and processes which provide customer

and business value but significantly decrease
environmental impacts” (Fussler & James, 1996; cited
in Kemp & Foxon, 2007)

Dominant
perspective

Biocultural
diversity and
intergenerational
wellbeing

Indigenous
worldviews and
lived experience

Social movements
and activism

Resource efficiency

Adaptation across
contexts

Social impact

Sustainable growth
and triple-bottom
line

Ethics and social
responsibility
Inclusion and social

justice

Environmental
impact

References
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(2010)

Owen et al. (2013)

George et al. (2012), Foster
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emerged from Indigenous communities in Latin America
and Africa. Excluding such traditional knowledge
informed innovations not only stifles our collective ability
to value the services of Indigenous peoples for society
and the environment, it also prevents the exploration of

ethical gray-zones that urgently need attending. For
example, how can Indigenous people share knowledge in
ways that scale positive outcomes, while ensuring appro-
priate recognition and compensation for these services,
and avoiding any further degradation of their wellbeing
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TABLE 2 Biocultural innovation as a distinct domain.
Biocultural Indigenous social Frugal /Jugaad Inclusive Sustainable/eco- Social
innovation innovation innovation innovation innovation innovation
Key input Traditional Ancestral Fewer capital, Knowledge from  Wide-ranging/ Wide-ranging/
knowledge from knowledge and labor, energy, or about input neutral input
Indigenous and practices of and time previously neutral
tribal peoples Indigenous resource excluded
peoples as inputs groups
innovators
Key process Wide-ranging/ Development and Improving Removal of Wide-ranging/ Wide-ranging/
process neutral implementation efficiency of structural process neutral process
by and for resource use barriers that neutral
Indigenous block
peoples opportunities
Value emphasis Instrumental/ Intrinsic/ Instrumental/ Instrumental/ Instrumental/ Instrumental/
solution-oriented phenomena- solution- solution- solution- solution-
oriented oriented oriented oriented oriented
Evaluation Improved ratio of Improved lives of Improved ratio  Improved Improved ratio of Improved
metrics inter-generational ~ Indigenous of value opportunities value to ratio of
wellbeing to peoples and creation to for social and customers/ value to
biocultural reaffirmation of resource use economic businesses to society
depletion their Indigenous wellbeing for environmental versus to
ways of life disenfranchised impact private
individuals
Epistemological Mainly positivist Mainly Mainly positivist Mainly positivist ~ Mainly positivist ~ Mainly
orientation constructivist positivist

and rights to self-determination? Only by using a more
inclusive definition can we recognize and realize the
instrumental importance of Indigenous peoples and their
knowledge for solving global problems, especially beyond
their immediate communities.

Third, while other forms of innovation are also instru-
mental, by emphasizing pro-social over pro-environmental
outcomes (or vice-versa), they may use overly reductive
conceptualizations of “value” that fail to consider important
positive and negative externalities for both the biosphere
and the ethnosphere over sufficiently long timeframes. This
can lead to perverse outcomes.” On one extreme, pro-social
value conceptualizations (e.g., frugal, bottom-of-the-pyra-
mid, inclusive, and social innovation) may disregard nega-
tive environmental externalities, instead prioritizing value
as largely social (and not even as a biproduct of natural cap-
ital). One example of this is the widespread promotion and
use of single-serve packaging, such as sachets for shampoo
and razor blades in base-of-the-pyramid markets. While
these innovations have been lauded as successful frugal,
bottom-of-the-pyramid, and inclusive innovations that pro-
vide an affordable, acceptable, and accessible product to the
poor in the short run, pollution created by single-serve
packaging innovations have had detrimental environmental
consequences that may further impoverish local communi-
ties over the long run (Borchardt et al., 2020).

On the other extreme, when pro-environmental value
conceptualizations (e.g., green, eco-, and sustainable inno-
vation) are reduced to overly simple metrics such as
reduced carbon emissions that overlook biocultural diver-
sity (and otherwise endorse ‘business-as-usual’), humanity
and the ethnosphere in particular can suffer. For example,
the rush for biofuel energy and carbon offsets in the name
of ‘green’ innovation has led to food crises and land grabs
among Indigenous and subsistence agricultural communi-
ties across the Global South (Buller, 2022). For instance,
Eni, a major oil company, announced plans to sequester
roughly 8 million hectares of land in Africa for tree planta-
tions to meet its ‘net zero’ commitments and offset opera-
tional emissions—all while continuing to increase oil and
gas production (Buller, 2022). Such ‘sustainable’ innova-
tions have resulted in the forced expulsion of Indigenous
peoples from their homes and the seizure of land from sub-
sistence farmers for ‘conservation’ (Cavanagh & Benjamin-
sen, 2014). Ironically, offsetting schemes have also led to
detrimental environmental impacts through the substitu-
tion of native biocultural diversity for mono-species
plantations.

In sum, although the literature on more sustainable
forms of innovation is broad, biocultural innovation rep-
resents a vital new field of innovation studies that cham-
pions the role of Indigenous peoples and their knowledge
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as instrumentally critical, while sidestepping many of the
blind spots inherent within overly pro-social and pro-
environmental innovation fields that disregard the
entwinement of the biosphere and ethnosphere and its
importance to humanity.

4 | AGENDA FOR FUTURE
RESEARCH

To make the most of the potential offered by biocultural
innovation, Table 3 presents a research agenda that we
will now elaborate on. Biocultural innovation as outlined
in this Catalyst provides a bottom-up approach to creat-
ing much needed global change. Despite having ancient
roots, it is incredibly timely. Consider the UN Environ-
mental Programme's shared 2050 vision—supported by
over 100 nations—to find ways for society to live in har-
mony with nature (UNEP, 2022), and radically new eco-
nomic theorizing that recognizes that economy and
society are embedded in the biosphere in ways that com-
plement long held Indigenous views and approaches to
innovation (Dasgupta, 2021). Indeed, beyond acknowl-
edging the deeply intertwined relationship between
cultural and biological diversity, the UN proclaimed
2022-2032 as the International Decade of Indigenous
Languages to raise global awareness of their threatened
status and of their importance for sustainable develop-
ment (Camara-Leret & Bascompte, 2021). Yet, despite the
innovation potential of leveraging the immense diversity
in the biosphere and ethnosphere to find new solutions
to global issues, biocultural assets are in crisis. Ecosys-
tems around the world are perilously close to “tipping
points” in which biodiversity loss will irretrievably dam-
age their capacity to benefit humanity to in new ways
(Dasgupta, 2021). Further, Indigenous peoples who hold
much of humanity's knowledge about the biosphere are
increasingly marginalized, and their languages—and
therefore deep reservoir of knowledge—is at risk of dis-
appearing (Camara-Leret & Bascompte, 2021; World
Bank, 2022). It follows, therefore, that this Catalyst is an
urgent call to action.

To heed this call, learning from the relative success
(or failure) of existing biocultural innovations can inform
blueprints for best practice attempts to solve pressing
challenges. These represent promising research contexts.
For example, innovation scholars may uncover novel
insights from UNESCO's Man and the Biosphere (MAB)
initiative that brings scientists and Indigenous peoples
together to form Biosphere Reserves: a novel kind of
‘Innovation Lab’ designed to find new approaches to sus-
tainable economic development while conserving biocul-
tural diversity (UNESCO, 2023b). Likewise, innovation
scholars can critically reflect on how communities such

as India's Kaani tribe have funded community develop-
ment through an organization that captures royalties
from the ongoing commercial use of their traditional
knowledge (Bijoy, 2007; Millum, 2010). Innovation
scholars could also work with organizations like the
Union for Ethical Biotrade, a partnership of 130 global
companies and their local suppliers, to analyze their
attempts to develop and implement firm-level action
plans to benefit local communities and their ecosystems.
Further, innovation scholars could form new opinions on
how initiatives such as India’s Traditional Knowledge Dig-
ital Library (TKDL), established to document traditional
knowledge and protect it from exploitation, could be inte-
grated with recent global DSI funding mechanisms
(Greenfield & Weston, 2022) to promote more effective
and ethical biocultural innovation practices. These and
other contexts are ripe for study by innovation scholars.

To aid such endeavors, we suggest three broad areas
of investigation outlined in Table 3. First, innovation
scholars should document and create helpful new typolo-
gies of the various types of biocultural innovations and
related processes that exist. As discussed, biocultural
innovation is unique because it is a function of
diversity—that is, biocultural diversity and thus the value
of biocultural assets—rather than of just resource conver-
sion efficiency (as with frugal innovation, for example).
As such, beyond the conversion of biocultural assets into
value, it also includes the conservation (and ultimately
construction) of these assets, especially for use by future
generations. This blurring of the boundaries between
innovation as conventionally understood and new
approaches to conservation offers new research opportu-
nities. Understanding better approaches to forest conser-
vation that merge advanced sensing technologies with
Indigenous knowhow would fall within this blurring of
boundaries. Further, identifying organizations that sys-
tematically do biocultural innovation well (with a focus
on scale and replicability)—and determining why this
is—is also of critical practical and scholarly importance.
Researchers should be especially encouraged to explore
biocultural innovation processes, antecedents and out-
comes beyond typically studied industries such as medi-
cine, chemistry, and pharmacology (Miller, 2015). Please
refer to Section A of Table 3 for other relevant research
questions on biocultural innovation processes.

Second, innovation scholars could help navigate a path
forward in an increasingly polarized debate in which one
person's bioprospecting—that is, the collection, research,
and commercialization of biodiversity for new products
(Neimark, 2017)—is another person's biopiracy—that is, the
systematic theft of traditional knowledge and nature
(Neimark, 2017). Wynberg (2023) outlines how Access and
Benefit Sharing (ABS), a central approach to addressing bio-
piracy by protecting biodiversity and strengthening the
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TABLE 3 Future research directions.

Topic and research questions

A. Biocultural innovation processes

Organizational perspective

1. Typology of innovations and processes. Building on the “3Cs” and “FPVI shared
traits” frameworks, what are the various types of biocultural innovations and related
processes that exist? What characteristics and factors contribute to the success or
failure of biocultural innovations? How do these differ across contexts?

2. Business models. What new or existing business models are most effective for
capturing value in biocultural innovation? Value for whom? What trade-offs exist
and how can these be navigated? How should traditional knowledge be integrated
into innovation processes that currently prioritize scientific knowledge?

3. Scaling and replication. What organizations are particularly effective at scaling
and replicating biocultural innovations and why? How do firms develop the
capabilities necessary for successful biocultural innovation?

Community and institutional perspective

4. Policy and governance. What role do policy and governance mechanisms play in
facilitating or hindering biocultural innovation? What barriers to biocultural
innovation currently exist and how can they be overcome?

5. Community dynamics. How do communities of practice form and operate within
biocultural innovation processes? How do communal biocultural innovation
practices feed back into organizational biocultural innovation practices (and vice-
versa)?

6. Funding. What forms of funding are suited to fostering biocultural innovation? To
what extent does this differ for biocultural innovations aiming to convert, conserve,
or construct biocultural asset value?

B. Ethics of biocultural innovation

Organizational perspective

7. Risks and challenges. How can firms effectively manage the risks and challenges
associated with open innovation and co-creation processes involving indigenous
communities to develop biocultural innovations (e.g., issues related to intellectual
property and cultural appropriation)?

8. Free, prior and informed consent. How can firms effectively commercialize and
scale biocultural innovations while ensuring the ongoing free, prior and informed
consent of their Indigenous stakeholders?

Community and institutional perspective

9. Community governance. What are the most effective ways for Indigenous
communities to benefit from their traditional knowledge and biocultural assets in the
context of biocultural innovation? How can biocultural innovation be designed and
managed to maximize benefits to local communities and the environment?

10. Protection of rights. How can the intellectual property rights of Indigenous
communities be protected and respected in the pursuit of biocultural innovation?
How can digital sequence information (DSI) be managed and used so that
Indigenous peoples benefit from biocultural innovations that utilize their
knowledge and services?

C. Quantifying biocultural innovation

Organizational perspective

11. Quantifying and sharing value. How can firms quantify the value of biocultural
assets and traditional knowledge in the development of new goods and services?
How is (versus should) this value be shared with Indigenous communities and other
stakeholders?

12. Options value. How can the options value (i.e., innovation potential) of biocultural
assets be valued? How can real options reasoning be applied to managing
biocultural innovation portfolios?

13. Biocultural investment multipliers. What are the output multipliers for
investment into various types of biocultural innovation? To what extent is there a
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Concepts and theories that can be
utilized

Business model innovation (Zott &
Amit, 2010)
Dynamic capabilities (Eisenhardt &
Martin, 2000; Teece et al., 1997)
Barriers to innovation
(Hadjimanolis, 2003; Vassallo
et al., Forthcoming)
Communities of practice (Brown &
Duguid, 1991)
Social practice theory
(Reckwitz, 2002)

Open innovation (Chesbrough &
Crowther, 2006; Randhawa
et al., 2016)
Co-creation (Prahalad &
Ramaswamy, 2004)
Biopiracy (Wynberg, 2023)
Bioprospecting (Millum, 2010)
Hyperownership (Safirin, 2004)

Real options reasoning (Kaufmann
et al., 2021; Klingebiel &
Adner, 2015; Myers, 1977)
Spending multipliers (Batini
et al., 2022)
Social return on investment (Lingane
& Olsen, 2004).
Geospatial and big data for good
(Chandy et al., 2017; Vassallo
et al., 2019).

(Continues)
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TABLE 3 (Continued)

Topic and research questions

tradeoff between investment into biocultural innovation and an economy's

strength?
Community and institutional perspective

Concepts and theories that can be
utilized

Intergenerational wellbeing (Arrow
et al., 2012; Karacaoglu et al., 2019)

14. Community impacts. What are effective methodologies for measuring the positive
and negative impacts of biocultural innovation on Indigenous communities and
their ecosystems? How can existing SROI approaches be modified to quantify the

impacts of biocultural innovations?

15. Levels of analysis. Are there particular types of impact at different levels of
analysis that are distinctive and relevant to biocultural innovation? How can these
impacts be quantified, especially using available geospatial and big data?

16. Intergenerational wellbeing. How can intergenerational wellbeing be measured
within the context of biocultural innovation and the value of the biosphere and

ethnosphere?

rights of Indigenous peoples, has created more problems
than it seeks to resolve: it remains disconnected from, and
ignorant of the struggles faced by Indigenous peoples, and
instead serves as a mechanism to justify ‘business as usual’
in which benefits are highly skewed towards industry part-
ners who have market dominance. To remedy this, innova-
tion scholars could explore how the ABS approach and
resultant Benefit Sharing Agreements (BSAs) could be
improved, especially under institutional developments
including the UN's Post-2020 Global Biodiversity Framework
and the recent COP-15 agreement that seek to ensure that
the ‘traditional knowledge, innovations and practices of
Indigenous peoples guides decision-makingto realize a
world living in harmony with nature’ (UNEP, 2022:5).
Please see Section B of Table 3 for other relevant research
questions on the ethics of biocultural innovation.

Third, there is a promising avenue for future research in
the operationalization of biocultural innovation and its out-
comes, particularly through the consideration of holistic
costs and benefits over sufficiently long timeframes. In
Section 3.2, we propose a ratio that, if accurately operationa-
lized with available data, could enable researchers, policy-
makers, and other essential stakeholders to quantify the
value of biocultural innovations and motivate their develop-
ment and adoption. Building on existing methodological
approaches would facilitate this. Consider the denominator,
biocultural depletion. Given that biosphere depletion is rela-
tively easy to quantify (with much environmental data now
available) compared with ethnosphere depletion, researchers
and analysts will need to find better proxies for the latter.
Crude proxies for the health of the ethnosphere (or value of
ethnosphere assets) have included linguistic diversity; con-
ventional measures of human capital (e.g., income, health or
education metrics); or conventional measures of natural cap-
ital (e.g., biodiversity, the rate of forest regeneration; see
Marrie, 2019:5). However, these approaches either abstract
away the unique needs and values of Indigenous peoples’ or

reduce the ethnosphere to the equivalent of the biosphere.
More comprehensive frameworks—see, for example, Gee
et al. (2014)—should be developed further to operationalize
biocultural innovation and its outcomes. Moreover, interge-
nerational wellbeing—our proposed numerator—has recently
been operationalized within economics and policy circles
(see Arrow et al, 2012; Durand, 2015; Karacaoglu
et al., 2019; Van Zanden et al., 2014). These measures can be
refined further with guidance from Indigenous communities
to quantify the value of biocultural innovations. Section C of
Table 3 outlines other relevant research questions on quanti-
fying biocultural innovation.

In conclusion, we argue that the time for a scholarly
focus on biocultural innovation is now. We hope that by
rallying around biocultural innovation and further devel-
oping the frameworks provided, innovation scholars
inspired by this Catalyst will share in our mission to
unlock economic and social value while supporting bio-
cultural assets and Indigenous rights.
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ENDNOTES

! We capitalize the “I” in Indigenous to highlight the wide variety
of distinct populations who can offer unique perspectives that
have been historically silenced. This distinguishes “Indigenous
innovation” from “indigenous innovation,” the latter used to refer
to “local” invention.

2 In this paper, we limit our definition of the ethnosphere to the
sum total of human knowledge and experience held by Indige-
nous peoples because the world's 6000 to 10,000 cultures were all
originally Indigenous (Barsh, 1999), and collectively Indigenous
peoples comprise the vast majority of the world's cultural diver-
sity, including creating and speaking most of its languages
(UNESCO, 2023a). See also terms such as logosphere and
noosphere (see Maffi, 2007).

w

Sadly, despite introducing western scientists and companies to
this otherwise obscure herb, the Guarani have not been compen-
sated for their intellectual property.

IS

The authors' conversations with dozens of Indigenous people
engaged in biocultural innovation overwhelmingly highlight these
individuals' desires not just for self-determination and an Indige-
nous resurgence, but also to share their innovations in a fair and
equitable way with the broader community to solve pressing soci-
etal challenges.

w

While respecting that some readers may question this economic
approach, the debate on whether and how to value these assets is
not new (Buller, 2022), and we are unable to reconcile the spec-
trum of viewpoints that exist. Nevertheless, we agree with the
UN's position that “if we do not value and account for nature in
decision-making, it will continue to be lost” (IPBES, 2022:4). We
extend this logic to include the ethnosphere, and join calls to
explicitly account for the wide-ranging stocks and flows of biocul-
tural assets in decision-making to ensure justice, sustainability,
and intergenerational equity (IPBES, 2022).

S Biocultural diversity in turn is a function of raw biocultural rich-
ness, as well as land and population features and extent (see
Loh & Harmon, 2005).

7 Consider arguments that corporations are “externalizing
machines” that by design, constantly pursue mechanisms for
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profit maximization by evading the true costs of economic activi-
ties (Buller, 2022).
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