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Abstract 

Since the Convention on Biological Diversity (1992), international frameworks have emphasized benefit-sharing and private-sector en- 
gagement in conservation, a call reinforced by the Kunming–Montreal Global Biodiversity Framework (2022). Yet biodiversity continues 
to decline, highlighting the need for funding models that effectively link commerce with conservation. Here, we examine how the fra- 
grance industry—a sector deeply dependent on plant diversity and cultural value chains—can contribute more meaningfully to global 
plant conservation. Drawing on international policy frameworks, published literature, and illustrative conservation–industry partner- 
ships, we assess mechanisms through which fragrance-related initiatives support biodiversity protection, accountability, and culturally 
grounded conservation narratives. We then examine The Red List Project as a conservation-first model that integrates biodiversity ob- 
jectives directly into fragranced product development, using scent inspiration rather than wild harvesting. We argue that scaling such 

approaches could reposition the fragrance industry as an active partner in safeguarding plant diversity, biocultural heritage, and equi- 
table benefit-sharing. 

Keywords: bioprospecting, corporate engagement, intangible heritage, Kunming–Montreal Global Biodiversity Framework, Red List 
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he Convention on Biological Diversity (CBD) under the United 

ations Environment Programme (UNEP 1992 ), adopted at the 
992 Earth Summit, established global goals for biodiversity con- 
ervation, sustainable use, and equitable benefit sharing, later ex- 
anded by the Cartagena Protocol on Biosafety (UNEP 2000 ) and 

he Nagoya Protocol on Access and Benefit Sharing (SCB 2011 ). The 
nternational Union for the Conservation of Nature (IUCN) and the 
ntergovernmental Science-Policy Platform on Biodiversity and 

cosystem Services (IPBES 2019 ) further strengthened global con- 
ervation assessments, incorporating Indigenous and local knowl- 
dge. Most recently, the 2022 Kunming–Montreal Global Biodiver- 
ity Framework (GBF; CBD 2022 ) provided a comprehensive strat- 
gy to reverse biodiversity loss, setting four global goals for 2050 
nd 23 individual targets for 2030. 

Two GBF targets are particularly relevant to engaging for-profit 
usinesses: Target 15 (accountability and transparency of corpo- 
ate biodiversity impacts, including benefit-sharing compliance) 
nd Target 19(c) (substantially increasing biodiversity finance 
hrough private and blended funding). These targets signal that 
usinesses—especially those reliant on biodiversity—must go be- 

yond risk mitigation to become active contributors to conserva-
tion. 

Despite these frameworks, biodiversity loss continues at an ac-
celerating pace (Díaz et al. 2019 , Ceballos et al. 2020 , Cowie et al.
2022 , Williams et al. 2022 ), and conservation funding continues
to be profoundly inequitable across taxa (Guénard et al. 2025 ). It
is estimated that c. 45% ( c. 150,000 species) of the world’s flower-
ing plants are at risk of extinction (Bachman et al. 2024 ), whereas
three out of four undescribed plant species are also at risk of ex-
tinction (Brown et al. 2023 ). Although conservation efforts yield
some positive, local outcomes—such as invasive species control,
habitat protection, and restoration (Langhammer et al. 2024 )—
global interventions remain insufficient to address biodiversity
loss. Clearly, accelerated action and innovative approaches are ur-
gently needed to fully realize the goals of the GBF. 

A promising avenue is the development of new tools for re-
source allocation and accountability. For instance, Hughes and
colleagues ( 2025 ) propose a globally centralized database of all
conservation funding, designed with universal standards and
guidelines to prioritize threatened species. In addition, one ex-
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mple of funding innovation is the Cali Fund, a landmark agree- 
ent reached at COP16 in Colombia in 2024. The Fund encour- 

ges (rather than obliges) large companies using digital sequence 
nformation (DSI) from biodiversity—for example, in the pharma- 
eutical, cosmetics, and nutraceutical industries—to contribute 
% of their profits or 0.1% of their revenue to a UN-hosted trust 
und. The Cali Fund is dedicated to fair and equitable benefit- 
haring from the use of DSI, with a portion earmarked for In- 
igenous Peoples and local communities to support conservation, 
apacity-building, stewardship, and other biodiversity-related ini- 
iatives (CBD 2024 ). 

This growing corporate engagement, alongside persistent bio- 
iversity decline, highlights both an urgent need and a compelling 
pportunity: industries that depend on biodiversity must become 
enuine partners in conservation. Essential oils and plant-derived 

ragrance ingredients illustrate this potential vividly. Roughly 
000 plant species supply essential oils for the manufacturing of 
ragrance accords (the building blocks of perfumes) (Alpha Aro- 

atics 2019 ), and estimates of plant-derived fragrant molecules 
xceed 3000 (Lim et al. 2018 , Kliszcz et al. 2021 ). Beyond chemistry, 
ragrances embody cultural meanings, connecting landscapes, 
ractices, traditions, and sensory experiences, representing both 

 cultural ecosystem service (Daniel et al. 2012 , Oleszkiewicz et 
l. 2021 , King et al. 2025 ) and a form of intangible heritage (Jung 
015 , Bembibre and Strlič 2017 ). Yet olfactory heritage has histori- 
ally been both neglected and undervalued compared with visual 
r auditory dimensions, despite evidence of structured efforts to 
ocument and safeguard it ( Verbeek 2021 ; Herz and Bajec 2022 ). 

The fragrance sector’s deep reliance on botanical diversity and 

ultural value chains positions it as a powerful, yet underex- 
loited, partner for advancing biodiversity goals. We examine how 

his industry can move beyond narrow supply-chain sustainabil- 
ty concerns and embed conservation finance, accountability, and 

enefit-sharing into its practices. The fragrance sector could help 

eshape the relationship between commerce and biocultural di- 
ersity stewardship—transforming conservation from a periph- 
ral concern into an integral element of global fragrance produc- 
ion and commercial use. 

ioprospecting and biopiracy 

umans have interacted with and exploited plants over millen- 
ia (Levis et al. 2017 ), relying on them for an extraordinary di- 
ersity of purposes, from food and medicine to materials and 

ocial uses (Pironon et al. 2024 ). Likewise, the commercial de- 
elopment of plant-derived products has yielded countless phar- 
aceuticals, perfumes, cosmetics, agrochemicals, and functional 

oods. Although the human benefits of many of these products 
re undeniable, the exploration of biodiversity for commercializa- 
ion, also termed bioprospecting, has rightly fallen under increas- 
ng scrutiny (Neimark 2017 ). 

During the 1992 Earth Summit, bioprospecting gained new 

rominence and negative attention. The historical exploitation 

f biodiversity by high-income countries and unethical practices 
n the corporate sector prompted some nations to restrict or 
ven prohibit bioprospecting activities (Moran et al. 2001 , Neimark 
nd Tilghman 2014 ). This complex history and the associated in- 
quities are both well-known and irrefutable (e.g., Tripathi and 

andey 2017 ). The term “biopiracy” was coined to describe the sit- 
ation where knowledge and biological resources of Indigenous 
eoples and other traditional and local communities are appro- 
riated for exclusive control by outside individuals or institutions. 
eyond denouncing such clear cases of exploitation, the term 

biopiracy has also come to be applied much more broadly, as a
critique of many forms of legitimate research and commercializa-
tion of plants (and, to a lesser degree, animals) (Neimark 2017 ). In
this context, researchers and companies are increasingly forced to
anticipate and address potential allegations by adopting stronger
ethical standards and legal compliance measures. 

For example, Bourdy and colleagues ( 2017 ) provide a thorough
overview of the Quassia amara L. (Simaroubaceae) biopiracy alle-
gation, particularly with respect to patent claims for a bioactive
compound that has shown potential in treating malaria and can-
cer. The study addresses the ethical, legal, and conservation im-
plications of commercializing Indigenous knowledge and genetic
resources, highlighting the ongoing debate on bioprospecting ver-
sus biopiracy. The discovery and commercialization of the broad-
ranging therapeutic compounds of the rosy periwinkle ( Catha-
ranthus roseus (L.) G.Don; Apocynaceae) is another well-known
case study. The ongoing debate over fair distribution of royalties
remains politically and scientifically contentious, with conflict-
ing claims and counterclaims regarding benefit-sharing (Neimark
2017 ). These debates are further complicated in cases where the
original plant source is native to one country, but commercial-
ization is initiated elsewhere through cultivated material (e.g.,
from an ex situ collection), raising unresolved questions about who
should rightfully receive compensation. 

Many seminal papers (e.g., McAfee 1999 , McCauley 2006 , 2012 )
cautioned against assigning monetary value to nature and its ser-
vices, describing the trade of local biodiversity on international
markets as “selling nature to save nature.” Although the neolib-
eral, international commodification of natural capital remains
contested and significant capital investment is virtually nonex-
istent (Dempsey and Suarez 2016 ), a balanced approach to bio-
prospecting, acknowledging both its risks and its potential, ap-
pears more likely to inspire the conservation actions called for
by the CBD and the GBF. In today’s world, transformative so-
lutions are urgently needed, underpinned by compelling story-
telling. Blanket criticisms of monetization risks may well be sti-
fling responsible efforts to harness private capital or to meet sev-
eral GBF targets (Dempsey and Suarez 2016 ), such as sustainable
wild harvesting (Target 5), sustainable management and use of
wild species (Target 9), and the integration of biodiversity values
into business and financial policies (Target 15). Scaling up positive
incentives for biodiversity conservation while simultaneously re-
forming harmful ones (Target 18) requires a more nuanced and
constructive approach. 

In this context, the fragrance sector emerges as a particu-
larly relevant partner to reimagine how plant-based industries
can move beyond extractive paradigms. With its reliance on
thousands of aromatic species and its deep entanglement with
cultural heritage, the sector has both the responsibility and
the opportunity to pioneer models of equitable collaboration.
Fragrance production can demonstrate how commercial suc-
cess and conservation stewardship are not mutually exclusive
but mutually reinforcing if benefit-sharing, accountability, and
conservation finance are treated as integral to business practice.
This shift lays the foundation for exploring how industry-wide
standards, transparency, and innovative funding mechanisms
might transform this business sector into a driver of biocultural
diversity protection. 

From metrics to cultural value chains 

For-profit industries that rely heavily on plants are central
to achieving the GBF’s vision that “Nature can be conserved,
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restored, and used sustainably while other global societal goals 
are simultaneously met through urgent and concerted efforts fos- 
tering transformative change” (Kunming-Montreal Global Biodi- 
versity Framework, Section A.2, paragraph 4, 2022). The need for 
businesses to become part of the solution to the biodiversity cri- 
sis is repeatedly underscored in the GBF (e.g., Target 15) and was 
emphatically reaffirmed at COP16 in late 2024. To move beyond 

superficial sustainability claims, companies must embed biodiver- 
sity conservation in their core strategies, rather than treating it as 
a peripheral environment, social, and governance (ESG) item. 

Although traditional ESG metrics—emissions reduction, waste 
minimization, or supply-chain audits—are necessary, they remain 

insufficient without concrete actions that actively restore and 

protect ecosystems and the communities dependent on them 

(UEBT 2023 ). Effective corporate biodiversity reporting should pri- 
oritize measurable outcomes and be supported by standardized 

guidelines and robust regulatory frameworks (Mair et al. 2024 ). 
Without such consistency, reporting remains uneven and frag- 
mented, and investors lack the reliable data needed to make deci- 
sions (Adler et al. 2017 , Krueger et al. 2023 ). Importantly, account- 
ability and transparency form the foundation for mobilizing cred- 
ible private-sector financing: without reliable information on bio- 
diversity impacts, partnerships risk being superficial and ineffec- 
tive. 

Frameworks such as the Dasgupta Review ( 2021 ), the Task- 
force on Nature-Related Financial Disclosures (TNFD 2023 ), and 

the Natural Capital Protocol (Whitaker 2018 ) now provide guid- 
ance for integrating biodiversity into financial systems. Mecha- 
nisms like biodiversity credits and payments for ecosystem ser- 
vices (PES) illustrate how incentives can be institutionalized, as 
seen in Costa Rica’s long-standing PES program (Pagiola 2008 ) 
or the system Biodiversity Credits Australia ( 2023 ). Yet persis- 
tent challenges remain: high-integrity biodiversity markets re- 
quire transparent reporting and repeatable metrics to avoid the 
pitfalls that have undermined carbon markets (Peacock 2023 , An- 
tonelli et al. 2024 ). 

Again in this context, the fragrance industry provides a com- 
pelling case. Its direct dependence on many plant species, com- 
bined with its cultural significance, offers both responsibility and 

opportunity. Several beauty sector businesses, including charita- 
ble foundations from major brands (e.g., Aēsop Foundation and 

Fondation L’Oréal), as well as many smaller companies, have al- 
ready begun to engage in conservation partnerships (table 1 ). For 
example, Caswell-Massey, International Flavors & Fragrance (IFF), 
and Yellowstone National Park launched the “Yellowstone Living 
Florals Collection,” which raised funds over 5 years (2019–2023) 
for the Yellowstone Forever Institute (J. Jarvis personal commu- 
nication). At a broader scale, IFF and Reservas Votorantim (RV)—
the green-economy company within the Votorantim portfolio—
have recently established an unprecedented research and bio- 
prospecting partnership at Legado das Águas, a private reserve 
in the Brazilian Atlantic Forest, managed by RV. The agreement 
grants IFF exclusive access to the reserve’s flora in exchange 
for funding an on-site research laboratory dedicated to sustain- 
able ingredient innovation (IFF 2025 ). With the fragrance market 
projected to grow from $60.73 billion in 2025 to $101.47 billion 

by 2034 (Precedence Research 2025 ), the industry has enormous 
potential to scale awareness and channel resources into plant 
conservation. 

Beyond biodiversity-specific mechanisms, financial innova- 
tions emerging in other sectors also provide funding models. 
Sustainability-linked loans, such as Marfrig’s agreement with the 
Dutch Fund & Green (IDH 2025 ), tie borrowing conditions directly 

https://www.scientificamerican.com/article/guerilla-artist-daisy-ginsberg-recreates-scent-of-extinct-flowers/
https://iff.gcs-web.com/news-releases/news-release-details/caswell-massey-iff-yellowstone-forever-launch-yellowstone-living
https://www.iff.com/media/news/iff-reservas-votorantim-partnership/
https://www.museesdegrasse.com/musee-international-de-la-parfumerie
https://www.env.go.jp/en/
https://geofood.no/geoplaces/thuringia-inselsberg-drei-gleichen/
https://pura.com/blogs/pura/a-vision-to-heal
https://www.kfdf.com.au/youth-ranger-program
https://www.aesop.com/au/r/aesop-foundation
https://www.fondationloreal.com
https://www.scientificamerican.com/article/guerilla-artist-daisy-ginsberg-recreates-scent-of-extinct-flowers/
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o conservation targets like traceable, deforestation-free supply 
hains. Similar approaches could be adapted for fragrance compa- 
ies to link capital access with measurable biodiversity outcomes. 

Equally important is recognizing that plant conservation fi- 
ancing should respect and be informed by cultural legitimacy. 
ragrances are not merely commodities; they are embedded in 

ultural value chains that reflect relationships between people, 
lants, and places (Xiao 2022 ). Across the initiatives summa- 
ized in table 1 , conservation outcomes and cultural values are 
enerated simultaneously through shared mechanisms. Product- 
inked fundraising initiatives—such as fragrance collections sup- 
orting protected areas (e.g., Yellowstone National Park, USA)—
ranslate consumer sales into direct funding for habitat restora- 
ion and species protection, while reinforcing iconic landscapes 
s elements of natural and cultural heritage. Heritage designa- 
ion programs, including “Japan’s 100 Fragrant Sceneries” and 

NESCO-linked regional products (e.g., rose water from the UN- 
SCO Global Geopark Thuringia Inselsberg–Drei Gleichen, Ger- 
any), raise awareness of the plant species and ecosystems un- 

erlying iconic scents, supporting traditional cultivation practices 
hile strengthening place-based identity and cultural legitimacy. 
ultural institutions such as the “Musée International de la Par- 

umerie” in Grasse, France, contribute to conservation by pre- 
erving knowledge of plant resources used in perfumery while 
imultaneously framing raw materials, trade, and innovation as 
art of shared cultural history. Cultural outcomes reinforced 

hrough processes of institutional legitimation enhance credi- 
ility and durability, as they embed fragrance-related conserva- 
ion narratives within established governance and cultural mem- 
ry structures, extending their influence beyond market-driven 

ycles. 
A complementary pillar centers on community- and 

hilanthropy-based initiatives—including Indigenous-led part- 
erships and global foundations (e.g., the “Youth Ranger Program”

n Australia, the various biodiversity and community initiatives 
rom Aēsop Foundation, and the For Women in Science program 

ed by Fondation L’Oréal and partners)—that combine financial 
upport for biodiversity protection, education, and restoration 

ith empowerment, cultural agency, and the transmission of 
iodiversity-linked knowledge (table 1 ). With due attention 

o governance arrangements, decision-making processes, and 

uthorship of narratives, these initiatives transform economic 
isibility into a mechanism for intergenerational continuity, rein- 
orcing the long-term resilience of biocultural diversity systems 
hat rely on sustained stewardship of species and landscapes. 
inally, art–science collaborations that seek to reconstruct 
he scents of extinct flowers, such as the “Resurrecting the 
ublime” project (table 1 ), use sensory experience to raise aware- 
ess of plant loss, linking conservation discourse to cultural 
emory and reflection on ecological change. Together, these 

xamples demonstrate how fragrance-related partnerships can 

perate beyond formal agreements by coupling tangible con- 
ervation action with culturally grounded narratives, allowing 
ultural outcomes to be assessed as structured and observable 
ffects, and strengthening connections between consumers 
nd landscapes while reinforcing both tangible and intangible 
alues. 

Thus, aligning accountability frameworks, biodiversity finance, 
nd cultural heritage positions the fragrance sector as a poten- 
ial leader in integrating commerce, plant conservation, and cul- 
ural stewardship. This integrated approach not only safeguards 
cosystems and strengthens supply chains but also prepares the 
round for innovative initiatives. 

The Red List Project and the fragrance 

industry as a case study 

The Red List Project (TRLP; www.theredlistproject.org see our dis-
closure of conflicting interests describing our close associations
with TRLP) is a novel model of conservation engagement that ex-
emplifies how the fragrance sector can operationalize account-
ability, finance, and cultural value chains for biodiversity. TRLP is a
US-based nongovernmental organization (NGO) dedicated to the
conservation of imperiled plants and critical habitats. Its fund-
ing model centers on partnerships with the commercial fragrance
sector, compelling this industry to provide direct and genuine sup-
port for plant conservation. Collaborations are nucleated around
rare and threatened plants or habitats—designations according
to the global IUCN Red List and/or national Red Lists in biodi-
versity hotspots (Myers et al. 2000 , Mittermeier et al. 2004 )—and
their evocative scent profiles. These scents inspire the develop-
ment of fragrance accords that are then used in commercial prod-
ucts that generate proceeds for conservation actions for the fo-
cal plant or site, whereas the accompanying storytelling raises
awareness of each species’ ecological and cultural significance
(table 2 ). 

A distinctive feature of TRLP’s approach is its reliance on scent
recreation rather than extraction, ensuring novel ingredient cre-
ation without wild harvest or collateral ecosystem damage. This
partnership model directly advances the GBF’s Target 15 by en-
suring that the use, harvesting, and trade of wild species is le-
gal, sustainable, and safe, and in compliance with international
conventions and protocols (CBD 2022 ). In addition, TRLP engages
with plant conservation experts from academia, including botanic
gardens, natural history museums, and universities, to guarantee
that conservation projects are guided by the best available sci-
ence. 

Projects have been supported in the Caribbean, Mediterranean
Basin, South Pacific, and South America through novel ingredi-
ent development and fragranced consumer products (table 2 ). For
instance, in Brazil, TRLP has focused on Alstroemeria caryophyl-
laea Jacq. (Alstroemeriaceae) (figure 1 a, 1b), a threatened species
from the Atlantic Forest global biodiversity hotspot (Vancine et
al. 2024 ). For this project, TRLP partnered with the historic US fra-
grance manufacturer Blocki to develop a fine fragrance inspired by
the scent of this Brazilian species (table 2 ). The in-country conser-
vation partners are the Federal University of Minas Gerais (UFMG)
and the Fundação Antonelli para a Pesquisa e Conservação da Bio-
diversidade, part of the “Hidden Universe: Biodiversity” initiative,
an NGO dedicated to promoting research, education, conserva-
tion, and the sustainable use of biodiversity. Proceeds from this
collaboration have supported fieldwork to collect live material for
ex situ collections, detailed mapping for existing populations, and
research conducted for a master’s thesis at UFMG, which is both
reassessing the extinction risk of Brazilian Alstroemeria species
through species distribution modeling and expanding these taxa
in ex situ collections. 

Elsewhere in South America, TRLP has partnered with a global
fragrance and flavors manufacturer, MANE, and a local nature
reserve, Mashpi Reserve and Lodge, to steward several imper-
iled Magnolia species endemic to the Ecuadorian Chocó (figure 1 c,
1d) (table 2 ). In addition, a previously described collaboration be-
tween TRLP, a boutique European fragrance house, and a uni-
versity scientist exemplifies how such partnerships can directly
engage academia in plant conservation (Gianguzzi et al. 2022 )
(table 2 ). Such initiatives showcase how industry–academia–NGO
collaborations can serve as powerful models for marrying plant
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conservation with commercial success, fostering both biodiversity 
protection and sustainable business growth. 

A flexible model for global conservation 

funding 

Partnerships like TRLP not only fund plant conservation but also 
establish replicable models for other industries. Although the im- 
pact of such initiatives may appear limited, they act as pilots, test- 
ing approaches and providing insights for broader implementa- 
tion. The cumulative impact of multiple small projects, however, 
can drive larger-scale action by influencing corporate strategies 
and government policies to advance conservation efforts effec- 
tively. Building on TRLP’s work, we propose several mechanisms 
(figure 2 ) that can further enhance corporate contributions to 
plant conservation, particularly in sectors with plant-dependent 
supply chains. 

Unlike many conservation–industry collaborations that fo- 
cus primarily on offsetting impacts, TRLP is conceived as a 
“conservation-first” model (figure 2 a), in which partnerships with 

an in-country conservation organization (figure 2 b) and a fra- 
grance industry partner (figure 2 c) are established at the very out- 
set to identify threatened fragrant species and ecosystems, ensur- 
ing stakeholder commitment from the inception of the initiative 
(figure 2 a). Companies can design fragrance accords (e.g., captured 

by headspace technology), using the scent profiles of threatened 

species and ecosystems as inspiration, without resorting to de- 
structive wild harvesting (figure 2 c). This approach not only draws 
value from biodiversity but also ensures that a portion of the rev- 
enue is directed back into conservation initiatives co-developed 

with conservation partners (figure 2 b), creating partial or fully 
self-sustaining funding streams for plant conservation (figure 2 d). 
Conservation is therefore integrated into the entire product life- 
cycle, guided by sustainability principles at every stage, from con- 
cept and sourcing to commercialization and consumer engage- 
ment, rather than added later as an optics-driven afterthought. 

Essential to TRLP’s model of funding plant conservation 

projects is an upfront financial contribution from the fragrance 
industry partner, which TRLP passes through in its entirety to the 
in-country conservation partner (figure 2 d). This requirement to 
initiate a project ensures mitigating the financial uncertainty that 
could arise if product sales fluctuate or fail. Proceeds from prod- 
uct sales are provided in regular intervals over the life of the prod- 
uct, and these are also passed through to the conservation entity 
(figure 2 d). The amount of upfront contribution and product sales 
revenue typically varies with each project. 

Additionally, conservation partnerships can serve as pow- 
erful branding tools, allowing corporations to genuinely en- 
hance their ESG credentials (figure 2 e). TRLP’s collaborations 
across scales—from boutique fragrance companies to multina- 
tional corporations—exemplify how conservation partnerships 
can align with a company’s identity, bridging commercial goals 
with tangible biodiversity outcomes. Importantly, consumer ed- 
ucation (figure 2 e) is an additional critical output in this model, 
as businesses can engage and inform their consumers about the 
plant species and ecosystems they are helping to protect, thus 
driving demand for biodiversity-friendly products. Consumer- 
facing mechanisms such as eco-labeling, QR-code traceability, 
biodiversity certification, and awareness campaigns reinforce this 
connection, linking purchasing choices directly to conservation 

impact. Furthermore, businesses can leverage existing frame- 
works such as the GBF, using transparent biodiversity reporting 

https://www.mane.com/
https://www.blocki.com
http://www.hu-b.org
https://www.mane.com/
https://www.mashpilodge.com/the-reserve/
https://barutiperfumes.com/
https://www.mane.com/
https://www.planta.ngo/en/
https://barutiperfumes.com/
https://nhmj-ioj.org.jm/
https://www.mane.com/
https://www.montgomerybotanical.org/
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Figure 1. Examples of ecosystems and species studied by The Red List Project in Brazil and Ecuador, respectively. (a) and (b)—The Brazilian Atlantic 
Forest landscape and the target fragrant Alstroemeria caryophyllaea Jacq. (Alstroemeriaceae); (c) and (d)—The tropical montane forest within Masphi 
Reserve, Ecuador, and the target fragrant Magnolia mashpi Á.J.Pérez, F.Arroyo & A.Vázques (Magnoliaceae). Photographs: (a) by A. Antonelli, (b) by L. F. A. 
de Paula, and (c) and (d) by V. Handley. 
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o ensure that their contributions are measurable and impactful 
figure 2 f). Alongside the GBF, other legal instruments regulating 
he use of nontimber forest products—such as national biodiver- 
ity legislation and international agreements—must also be taken 

nto account (figure 2 f). 
Although TRLP’s model successfully connects industry to plant 

onservation, benefit-sharing remains a significant and uneven 

hallenge. Many of the plant species that inspire fragrances are 
ot directly harvested or commercially exploited by local or 

ndigenous communities, which limits opportunities in specific 
ases for direct economic return. In such contexts, TRLP’s con- 
ributions have focused primarily on capacity building, such as 
raining researchers in the countries of origin and strengthen- 
ng the expertise of staff in protected areas where these species 
ccur. 

Beyond these material dimensions, TRLP initiatives also engage 
ith biocultural narratives, although the nature and evidentiary 
asis of associated cultural values vary among partnerships. In 

his context, the cultural values listed in table 2 should be un- 
erstood as potential or anticipated cultural outcomes, enabling 
omparisons and analysis across initiatives with differing gover- 
ance models, geographic contexts, and modus operandi, rather 
han uniformly documented benefits across all cases. These val- 
es are informed by a combination of community-identified pri- 
rities (where such information is available), documented experi- 

ences from TRLP-affiliated initiatives, and insights from long-term
collaborations. 

The “Potential/contextual cultural value” column in table 2
reflects this variability. In some partnerships, cultural values
are co-defined with local actors and built upon existing sym-
bolic, aesthetic, or landscape-level meanings recognized by
communities, as illustrated by Magnolia conservation initiatives
in Ecuador, where cultural significance is locally articulated
and reinforced through stewardship and ecotourism-linked
narratives. In other cases, particularly for plant species with
no documented traditional use or cultural association, cultural
value is interpretive rather than community-derived, articulated
primarily by project partners through storytelling that elevates
little-known threatened species within national and global con-
servation imaginaries, like the case of the Alstroemeria species in
the Brazilian Atlantic Forest. The distinction between these cases
underscores the need for more systematic, community-driven
evaluation frameworks to ensure that industry–conservation
partnerships move beyond optics-driven narratives toward
meaningful, reciprocal, and locally accountable forms of
benefit-sharing. 

Experiences from other sectors, in addition, demonstrate that
benefit-sharing can take diverse and innovative forms. In co-
coa and coffee value chains, models such as transparent sup-
ply chains, cooperative ownership, and direct trading relation-
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Figure 2. Mechanisms for integrating businesses into biodiversity conservation, illustrated through The Red List Project and the fragrance industry as 
a case study. 
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hips have shown that it is possible to generate more equi- 
able outcomes for producers while maintaining competitive ac- 
ess to global markets (Vicol et al. 2018 , Krauss and Barrien- 
os 2021 ). These examples highlight that benefit-sharing can 

e embedded into commodity systems and that similar ap- 
roaches could be adapted by the fragrance industry, which 

lso relies on biodiversity-based raw materials and narratives of 
uthenticity. 

Building on these lessons, we propose that benefit-sharing in 

he fragrance sector should encompass both tangible and in- 
angible returns for Indigenous and local communities across 
our dimensions (figure 2 g). First, financial benefits could include 
evenue-sharing agreements in which a portion of profits from 

ragranced product lines inspired by target plant species and 

cosystems is reinvested into local conservation funds or liveli- 
ood initiatives. In practice, such profits can already be paid into 
he Cali Fund (COP16 2024), with proceeds directed to Indigenous 

and local communities. Ownership models that grant farmers or
communities equity in companies producing or marketing natu-
ral products can also promote fairer value distribution and cor-
porate power (Krauss and Barrientos 2021 ). Second, technological
benefits involve transferring knowledge and equipment for sus-
tainable harvesting or processing, enhancing local control over
bioculturally diverse products and fostering community-based
conservation (Arvanitidis et al. 2025 ). Third, educational bene-
fits could be realized through training programs, scholarships,
or partnerships that strengthen scientific capacity and empower
community members to engage in education, conservation, and
monitoring (see Børresen et al. 2023 , Valdez et al. 2024 ). Fourth,
cultural benefits might include the recognition and protection of
cultural identity and heritages, ensuring that these values are ac-
knowledged in product narratives and, where appropriate, legally
safeguarded and actively transmitted to next generations (Ijatuyi
et al. 2025 ). 
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eframing bioprospecting for a sustainable 

lobal bioeconomy 

hirty years on from the Earth Summit, with many insights 
ained along the way, we argue that bioprospecting should be 
eframed to reflect contemporary ecological, economic, ethical, 
nd social realities. Indeed, there is a need for bioprospecting 
o move increasingly away from economies that rely heavily on 

he finite extraction of natural resources, that is, timber, oil, 
inerals, and agricultural activities that demand large tracts of 

and. Within emerging policy frameworks—such as those pro- 
osed under Brazil’s G20 presidency (G20 2025 )—bioeconomies 
re explicitly framed to prioritize sustainable and inclusive uses 
f biodiversity, valuing ecosystems not for their extractive po- 
ential but for their contribution to long-term environmental 
esilience and human health and well-being (Jaramillo et al. 
019 ). 

The fragrance industry provides a compelling example at the 
ntersection of science, conservation, for-profit business, and eq- 
itable benefit-sharing. Historically reliant on natural raw mate- 
ials, the sector is increasingly aware of the need for sustainable 
ractices. We advocate for stronger collaboration between gov- 
rnments, industries, and conservation organizations, moving be- 
ond ethical supply chains toward strategies that prioritize bio- 
iversity and center community and Indigenous stakeholders as 
nduring partners. Following the recommendations from COP16, 
nancial returns from biodiversity-based products, such as fra- 
rances, should be directed toward conservation, restoration, and 

cientific research, embedding environmental stewardship into 
he industry’s profit models. 

To realize this vision, conservation organizations should also 
onsider adapting by broadening their expertise and deepening 
ngagement with industry partners. We call for more diverse ad- 
isory boards and scientific oversight committees that bring to- 
ether specialists in conservation science, sustainable sourcing, 
otany, and ecology, alongside representatives of local and Indige- 
ous communities. Equally important is the active involvement of 
hese diverse actors, especially plant scientists, in sectors such as 
ragrance and beauty, where their knowledge can guide respon- 
ible sourcing, prevent overexploitation, and ensure that ecosys- 
ems are protected while cultural and economic values are re- 
pected. Although supply chain dynamics may seem distant from 

raditional botanical work, mastering these complexities is criti- 
al to safeguarding plant diversity and promoting sustainable bio- 
rospecting. 

Plant diversity has supported the evolution and well-being of 
umans for millennia and will undoubtedly continue to do so 

or generations to come. Yet without plant diversity underpinning 
he multitude of essential ecosystem services—from food and 

edicine to climate regulation and cultural values—human well- 
eing and even societal survival would be fundamentally com- 
romised. Through inclusive and innovative approaches, there is 
otential for responsible bioprospecting that helps us tackle some 
f our most pressing societal and environmental challenges, from 

iodiversity loss to climate change and food security. We urge all 
takeholders to move beyond fear and mistrust and embark on 

n evidence-based, transparent, and mutually beneficial journey 
o ensure the responsible use of biodiversity while contributing to 
lobal conservation goals. 
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