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Abstract

1. The notion of reciprocity between humans and the rest of the living world is
receiving increasing attention in the environmental sciences and science-policy
international bodies. Here we first discuss different meanings of reciprocity,
then we discuss this notion in relation to the conceptual framework of the
Intergovernmental Platform on Biodiversity and Ecosystem Services (IPBES), to
date the most prominent international mechanism informing the science-policy
interface on living nature.

2. We show that the notion of human-nature reciprocity is recognized and is
explicitly included in the IPBES conceptual framework. However, to date, it has
received comparatively little attention.

3. To overcome this, we argue that, rather than creating new separate ad-hoc
categories that risk compromising the internal consistency and pluralism of the
IPBES conceptual framework, co-created across different disciplines, worldviews
and policy frames, a more fruitful path would be to interpret all its components in
a reciprocity light, with stronger emphasis on the human shaping of, and practices
of care towards the rest of the living world. Such attention to reciprocity should
contribute to the evolution of IPBES and related science-policy initiatives, by
incorporating a plurality of perspectives, while still maintaining the framework
operational by the continued engagement of multiple disciplines and stakeholders.

4. In terms of policy and action, this would involve more attention to pre-existing
practices of care for nature—of which we provide a few illustrative examples—and

new practices inspired by them or created afresh.
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1 | INTRODUCTION

The growing interest in the notion of reciprocity in environmen-
tal academia and science-policy interfaces (Pascual et al., 2023;
Saxena et al., 2018; Teixidor-Toneu et al., 2025) begs the ques-
tions of what is meant by reciprocity, what kinds of reciprocity we
are talking about, and what such emphasis may imply for science
and policy. Here, we intend to provide a brighter and wider spot-
light on reciprocity between the human and other-than-human
realms, with the latter referred to as 'nature' for short, while fully
acknowledging human embeddedness in, and interconnectedness
with other life on Earth. Our focus intends to depart from the
stark separation between nature and people that still dominates
much of the narratives and frameworks used in environmental sci-
ence and policy.

We also explain in what ways reciprocity is already considered,
alongside non-reciprocal interactions, in the conceptual framework
(Diaz et al., 2018; Diaz, Demissew, Carabias, et al., 2015)! of the
Intergovernmental Platform on Biodiversity and Ecosystem Services
(IPBES), the most prominent international mechanism informing the
science-policy interface on nature to date.

We argue that, although the concept of reciprocity has been
at the core of the pluralistic and transdisciplinary process leading
to the IPBES conceptual framework, in practice it has not been
given the attention it deserves. We further contend that reciproc-
ity, in the double meaning of human shaping of, and the practices
towards the other-than-human, deserves more attention in build-
ing narratives more compatible with a better future for all life on
Earth.

Finally, we discuss the most fruitful ways to highlight reciprocity
in the conceptual framing, assessment and practice of people-na-

ture relationships.

2 | WHAT DO YOU MEAN BY
RECIPROCITY?

There are different meanings in the socioecological literature for the
term ‘reciprocity’ (Vaccaro, 2024). Reciprocity can be defined as mu-
tual care, respect, reverence and purposeful agency between humans
and other living entities, as it is common among Indigenous world-
views (Descola, 2013; Himes et al., 2023; Kimmerer, 2013; Marihuan &
Rapiman, 2019; Pierotti & Wildcat, 2000). It can also mean ‘mutual aid’
for better survival, not necessarily with intention, or it may simply refer
to mutual effects, positive or negative, between entities via systemic
mechanic feedbacks (Vaccaro, 2024 and references therein).

While reciprocity contemplates the possibility that other-than-
human entities, as well as humans, have conscious agency, for many

The IPBES Conceptual Framework was approved by the IPBES Plenary in two
successive instances: first, in 2013 the CF as a whole (Diaz, Demissew, Carabias,

etal., 2015); then, in 2017, the unpacking, full definition, typology and amendment of
terminology of nature's contributions to people (Diaz et al., 2018; Diaz, Demissew, Joly,
etal,, 2015).

this is not an indispensable condition. Others disagree, sustaining
that mere unintentional two-way interaction between humans and
other living entities is not enough to qualify as reciprocity (for a dis-
cussion see Vaccaro, 2024). Our intention here is not to dwell on
this philosophical and anthropological debate, but rather to identify
a minimum common ground to advance this notion in the context of
the biodiversity science-policy interface, such as IPBES.

In this article, we use the term reciprocity in the broadest sense
to refer to the mutual interactions, positive and/or negative, be-
tween living entities with the capacity to act autonomously on each
other, of which conscious agency at both ends is but a special case.

3 | RECIPROCITY IN THE IPBES
CONCEPTUAL FRAMEWORK

The narratives used in science around the interactions between hu-
mans and nature have evolved over the last few decades (Diaz, 2019;
Mace, 2014; Pascual et al., 2023; Pierotti & Wildcat, 2000). Some
early yet persistent narratives nourish the idea of a stark separation
between humans and the rest of the living world, where the latter is
seen as a set of objects to be dominated and exploited to serve the
human enterprise (e.g. economic development) or as some primae-
val entity that causes awe and should be left untouched (Pascual
et al., 2021). Later narratives (e.g. typically around the idea of sus-
tainable development) mostly emphasize nature as an object without
agency, which needs to be managed wisely due to its usefulness (in-
strumental value) to humans. More recent relational narratives de-
pict people and nature as inextricably interwoven (Hill et al., 2021).

These narratives have replaced each other over time only partially,
with a difficult coexistence. They have been deeply embedded in their
times and in turn framed successive influential international biodiver-
sity assessments and other science-policy initiatives, programmes
and bodies, from the International Biological Program and the Global
Biodiversity Assessment (Heywood, 1994), both anchored mainly in
the ‘nature for itself’ and ‘nature despite people’ conservation fram-
ings proposed by (Mace, 2014), followed by the Millennium Ecosystem
Assessment (2005) and the Economics of Ecosystems & Biodiversity
(Kumar, 2011) (‘nature for people’), and more recently by the IPBES
assessments (e.g. IPBES, 2016, 2019, 2022) (‘people and nature’).

While all biodiversity assessments before the 2010s were ini-
tiated by the scientific community, IPBES is an intergovernmental
body. The products of IPBES are mandated by member countries
and its processes are shaped by not only a highly diverse knowledge
base but also by a plural set of values and interests, each linked to
culturally anchored narratives, including those of social actors be-
yond academia (e.g. Indigenous Peoples and local communities, civil
society organizations, policymakers), as well as by the academic zeit-
geist, with increasing involvement of the views and debates in the
social sciences and humanities (e.g. ISSC, 2013).

The IPBES conceptual framework (hereafter IPBES CF)
emerged as the result of a global co-construction process that
brought together an unprecedently wide spectrum of disciplines,
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FIGURE 1 The Intergovernmental

Platform on Biodiversity and Ecosystem

Services conceptual framework (IPBES

CF), represented here in simplified

form, contemplates two ways in which

people can act on the rest of the living

world: The nature's contributions to 2
people pathway (yellow shading) and ;
the drivers pathway (purple shading). ‘
Some elements (boxes) of the IPBES CF
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the boxes do not denote starkly separate | Antraphogenic
K A y'sep assEty Crirectdrivers
domains; rather, they are intended to . L
. . . Nature's contributions
focus attention and organize evidence to people g
and questions on different aspects. ‘
Boxes and unidirectional arrows should 7 Institutions, governm ents
be interpreted as a ‘wheel in motion’, as ‘ / and other indirect drivers
part of a continuous flow of relationships, ¥
many of which are bidirectional. For the ‘
full IPBES CF diagram, see https://www. ‘
ipbes.net/conceptual-framework. :
4%

perspectives and social actors. For the first time in the interna-
tional environmental science-policy interface, it explicitly recog-
nizes a plurality of values and knowledge systems about
human-nature relations. There is no homogeneous humankind
separate from, and simply destroying biodiversity, but rather a
heterogeneous constellation of societies perceiving and valuing
various components of nature in contrasting ways, and shaping
them accordingly (Diaz, 2019; Diaz, Demissew, Carabias,
et al., 2015; Himes et al., 2023). The IPBES CF is descriptive, rather
than normative, in the specific sense that in its diagrammatic rep-
resentation? the arrows denoting connections between major ele-
ments can be seen as being ‘good’ or ‘bad’ (and often both)
depending on the value lens (IPBES, 2022), rather than being pre-
scribed as one one way or the other in the framework itself.

One of the core aspects of the IPBES CF is that people are seen
as acting on nature in two different ways: through a set of drivers of
change of nature and through the coproduction of nature's contri-
butions to people (NCP) (Figure 1). The anthropogenic drivers path-
way (drivers pathway for short) involves linking humans with nature
via two main elements-institutions, governance and other indirect
drivers, and anthropogenic direct drivers (through arrows 2 and 3).
The NCP pathway involves the human-nature linkage via four cen-
tral elements-institutions, governance and other indirect drivers,
anthropogenic assets, NCP, and human quality of life (linkages rep-
resented by arrows 4 to 8 in Figure 1). A single human action and as-
sociated knowledge and technology, for example, cutting trees with

a chainsaw, clearing a patch of land with fire, tending hedgerows in

2https://www.ipbes.net/conceptuaI-framework.

an agricultural landscape, hunting and processing an animal with var-
ious tools, can be seen through these two lenses. It can be seen as
the deliberate application of anthropogenic assets (e.g. tools such
as chainsaws, torching equipment, knives, the specific skills to use
them, the human labour in applying them, the knowledge needed to
create such tools, the biological knowledge to identify the plants and
animals to be targeted) to coproduce NCP (e.g. timber) together with
a particular component of nature (e.g. trees) (NCP pathway).

On the other hand, following the drivers pathway, the same ac-
tion can be seen as an anthropogenic direct driver, that is, a pro-
cess that affects (negatively or positively) any aspect of nature not
directly involved in the coproduction and appropriation of focal
NCP. These are often collateral, unintended effects that might, or
might not, ripple onto the delivery of NCP for the human actor that
exerts it. For example, when a logger fells a tree for timber (thus
coproducing material NCP), the ecological disruption caused can be
interpreted as a positive anthropogenic direct driver affecting light-
demanding plant species in the understory, and a negative anthro-
pogenic direct driver for tree-dwelling birds and mammals, but both
effects tend to be unintended by the logger.

Hence, whether one chooses to frame a human action affect-
ing nature through the NCP pathway or the drivers pathway or both
at the same time is a question of whether the main focus is on the
coproduction of NCP for a good quality of life or on the ecological
effects on particular components of nature (irrespective of what NCP
are coproduced). In both pathways, the physical actions are under-
pinned—organized, constrained or incentivized—by institutions such
as management rules and norms, policies, property rights, markets
and the values embedded in them (Vatn et al., 2024).
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Despite the wide adoption of the IPBES CF (Diaz et al., 2018; Diaz,
Demissew, Carabias, et al., 2015) in IPBES assessments, academia and
policy (e.g. the Kunming-Montreal Global Biodiversity Framework®),
some misinterpretations remain, including that the IPBES CF fails to
recognize reciprocal relationships between people and nature (e.g.
Peterson et al., 2018). We contend that reciprocity is indeed explicitly
acknowledged as one (not the only) way of conceiving human con-
nectedness to nature (Brondizio et al., 2019; Diaz et al., 2018; Diaz,
Demissew, Carabias, et al., 2015; Hill et al., 2021).4 Perhaps this im-
portant point was missed because the idea of reciprocity, while pres-
ent, was not sufficiently unpacked in the original formulation of the
conceptual framework. In addition, the term ‘nature's contributions to
people’, an admittedly imperfect translation of ideas debated and
agreed upon across multiple languages (Diaz et al, 2018; Hill
et al., 2021), does not do full justice to the concept. Similarly, the vi-
sual representation of the IPBES CF faced the formidable challenge of
capturing diversity of knowledges and worldviews in a single, concise
diagram and therefore can hardly do full justice to the pluralism of the
framework. Both the term NCP and the diagrammatic expression of
the IPBES CF might have diverted attention from the explanations in
the main text. This is why, as warned in the original articles about the
IPBES CF, the diagram ought to be interpreted alongside, and not in-
dependently, from the accompanying main text. The boxes were
drawn to help focus the attention on particular fields and organize
pieces of evidence in assessments, rather than to denote distinct,

starkly separate domains; for example, the degree to which humans

Shttps://www.cbd.int/gbf.

“Excerpts from various pieces that merit highlighting include (1) Diaz et al. (2018, p. 271):
‘The NCP approach explicitly recognizes that a range of views exist. At one extreme,
humans and nature are viewed as distinct; at the other, humans and nonhuman entities
are interwoven in deep relationships of kinship and reciprocal obligations. In addition,
the way NCP are coproduced by nature and people is understood through different
cultural lenses. For instance, coproduction of food in high-diversity agriculture can be
framed as a process that combines a set of biological and technological inputs aimed at
maximizing coexistence between useful plants and animals in order to achieve higher
yields. Alternatively, coproduction of food can be seen as a “practice of care” through
social relationships and connection with spiritual entities. Therefore, we propose two
lenses through which to view NCP: a generalizing perspective and a context-specific
perspective. Although presented here as extremes, these two perspectives are often
blended and interwoven’. (2) Brondizio et al. (2019, p. 16): ‘The range of descriptions of
the human dependence of living nature contemplated in the NCP approach is thus vast.
On one extreme, nature is seen as a stock of natural capital (or natural assets) from which
goods and services flow to humans unidirectionally (e.g. timber provided by forests) in
the form of an ecological production function. The flow depends on human agency and
also on the existing physical and biological conditions needed for the persistence of the
biological entity from which the flow originates. Improving or sustaining the condition of
the biological entity would be akin to investing in natural capital from which an interest
would accrue to society, that is, the flow of goods and services. Maintaining the
productive potential of the stock of natural capital to sustain the flow of services to
society would be seen as an intergenerational social objective. On the other extreme are
descriptions where both people and other biophysical entities are seen as having agency
and being inextricably linked by reciprocal ties of mutual care and obligations, described
with, for example, the term nature's gifts used by many indigenous and non-indigenous
cultures, or services-to-ecosystems in some hybrid framings. The notion of nature's
contributions to people is intended to embrace and include, rather than replace and
exclude the abovementioned descriptions and any others in between’. (3) Hill

etal. (2021, p. 911): ‘The term itself, “nature's contributions to people”, is not necessarily
envisaged as unidirectional flows from nature to people; rather, NCP is derived from the
relationships between people and the rest of the living world. These relationships are
conceived in a vast range of ways, from unidirectional flows from a stock (nature) to an
agent of demand (people), to intricately reciprocal and intertwined, where nature may be
viewed as having agency’.

are considered part of nature depends on the disciplinary and onto-
logical perspective, not on the conceptual framework itself.®
Importantly, the arrows between the boxes are unidirectional in order
to represent a wheel in motion, implying that all the components of
the framework are interrelated. That is, what may appear as a slightly
mechanomorphic set of arrows and boxes should be seen as a contin-
uous flow of relationships. The choice of arrowheads was intended to
emphasize two dominant foci in policy and in the mainstream litera-
ture at the time of the creation of IPBES: the multiple and often un-
dervalued ways in which human life and livelihoods depend on
different facets of nature, and their human-driven large-scale and
rapid decline.

Another misinterpretation pertains to the link between the IPBES
CF and nature's values: the IPBES CF emphasized the plurality of val-
ues about nature, for instance by bringing to the fore the concept of
relational values (sensu Chan et al., 2016; Pascual et al., 2017), i. e.
those values that focus on the meaningfulness of people-nature inter-
actions, and interactions among people through other living entities,
including reciprocity, which are expressed in different ways, mediated
by culture, identity and place (Pascual et al., 2023). It is important to
clarify that, although relational values are commonly associated with
reciprocal relations (as emphasized by e.g. Ojeda et al., 2022), they do
not strictly define them. Neither are relational values necessarily the
only values involved in reciprocal relations. Indeed, instrumental val-
ues (related to using an entity for one's own ends) are pervasive, even
in reciprocities where purposeful agency is recognized on both humans
and other living entities, as in many territorial management strategies
by Indigenous people and local communities. For instance, the idea of
‘caring for country’, a term used by the aboriginal peoples of Australia
(Gorman & Vemuri, 2012), and similar perspectives by Indigenous com-
munities in the Ecuadorian and Colombian Amazon, involve the duty
of respect (relational value) towards wildlife, which is seen as much
more than a simple a consumptive resource (instrumental value), in
a system of reciprocity with the ecosystem where the conservation
and consumption of wildlife are not contradictory (Krause et al., 2020;
Sirén, 2012).

A third misinterpretation is that the IPBES CF ignores the mani-
fold positive roles of humans on nature. The pervasive role of hu-
mans shaping nature, taking many forms from simply creating
disturbance that favours plant species coexistence all the way to
complex stewardship and kinship practices, and including the posi-
tive influence of Indigenous peoples and local communities in main-
taining or increasing the number of species or varieties of organisms,
has featured prominently in the IPBES assessments in connection to
the IPBES CF (e.g. Brondizio et al., 2021; Hill et al., 2019; Purvis
et al., 2019) and is highlighted in the definition of ‘living nature’ given
by (Diaz et al., 2019).°

5See for example, discussion on what nature means and to what degree humans are part
of it in the IPBES CF in Brondizio et al. (2019, p. 14) and IPBES (2022, p. 8).

%The fabric of life on Earth that has been “woven” by natural processes over many
millions of years and in conjunction with people for many thousands of years’ (Diaz
etal., 2019).
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There have been suggestions to introduce a new element to the
IPBES CF: ‘people's contributions to nature’. The term is evocative
and aligns with the demand to place more emphasis on reciprocity,
in the sense of caring for nature, giving back or giving in return
(Larson et al., 2023; Matuk et al., 2020). However, juxtaposing a
new element onto the preexisting six core elements (boxes) and
ten arrows (flows) could introduce redundancies, discrepancies
and dissonances in a framework that strives for plurality by em-
bracing different worldviews, and that seems to have reached a
broad and painfully achieved consensus among a wide range of
social actors, including all IPBES member countries. A discussion
of the precise meaning of people's contributions to nature is es-
sential for this idea to be an enriching step, rather than a source of
potential confusion and even put-off for other social actors in the
intergovernmental process.

If one were to introduce such a new element in the IPBES CF
(i.e. a seventh box in its diagrammatic representation), a key ques-
tion would be where to place it in relation to the other preexisting
six elements, and what would be the new flows (arrows) connect-
ing it to them. There seems to be a certain degree of vagueness
and also differences in understanding as to what precisely the
term means. In the still scarce literature on the subject, formal
definitions do not abound. In most cases, the term is used but not
defined or linked to a reference that in turn provides a clear defi-
nition. In the sources that do provide explicit definitions, these
seem to vary from very general mutual interactions between hu-
mans and other living entities, all the way to active collaboration
and empathy in a circle of agentic mutual aid, and span both the
NCP pathway and the drivers pathway of the IPBES CF depicted
in Figure 1.

As defined by Bridgewater and Rotherham (2019), Larson
et al. (2023) and Matuk et al. (2020),” people's contributions to na-
ture appear to involve both the NCP and the drivers pathways and
both positive and negative interactions. Further elaboration in these
papers, however, suggests that their main focus is on the NCP (co-
production) pathway, and on mutual benefits (positive contributions)
for people and nature. For example, Larson et al. (2023) state that
“Giving” to nature (looking after Country) is as important to wellbe-
ing as “taking” (e.g., gaining ecosystem service benefits)’ (p. 2). Ojeda
et al. ( 2022) do not define people's contributions to nature; they
propose instead the concept of reciprocal contributions between
people and nature,® also involved mostly in the NCP pathway, and
focused explicitly on positive contributions.”

The works of Kimmerer (2013) and Comberti et al. (2015) are
often cited as antecedents of the recognition of reciprocal benefits

7Role of people in shaping nature’.

8Actions, interactions, and experiences between people and other components of
nature that result in positive contributions and feedback loops that accrue to both,
directly or indirectly, across different dimensions and levels’ (p. 952).

" These positive actions are interconnected with nature's contributions in a circle of
mutual aids’ (Ojeda et al., 2024).

B
between nature and people. Kimmerer (2013) speaks of a circle of
mutual care and obligations, in which ‘everyone knows that gifts will
follow the circle of reciprocity and flow back to you again’ (p. 381).
Comberti et al. (2015) define services to ecosystems as positive ac-
tions aimed at obtaining and sustaining benefits from ecosystems to
humans.’® Both place the equivalents of people's contributions to
nature clearly within the NCP pathway, with such contributions
being positive.

Fromentin et al.'s (2022) definition of people's contributions to
nature!! is as broad as those by Bridgewater & Rotherham (2019),
Larson et al. ( 2023) and Matuk et al. ( 2020); however, in elaborating
on the concept, the authors associate it mostly with the drivers path-

way,'? and explicitly include

3

both positive and negative
contributions.’

Other authors, including van der Wal et al. (2022) and Cantor
et al. (2024), focus on beneficial reciprocity between people and
nature, but with a much more restricted scope: the cooperation
between humans and wild vertebrates (dolphins, honeyguide
birds, orcas and wolves) in what van der Wal et al. (2022) call
‘human-wildlife mutualisms'** in pursuit of benefits for both sides.
A similar notion is involved for example in the ‘commoning’ be-
tween birds and the people who provide them with nesting boxes
and in exchange take a sustainable proportion of their eggs in
Estonia by Kalle et al. (2024), and in the case involving Chilean
fishing communities and some marine fish and invertebrate spe-
cies described by Alvarez et al. (2025). In all these cases, the focus
is firmly on the NCP pathway, with the practices involving import-
ant nonmaterial benefits for humans, but at the same time being
firmly anchored on material benefits for humans and other
partners.

Most of the authors discussed here present people's contribu-
tions to nature or reciprocal contributions between people and
nature in a normatively specific way: the contributions by people
are benefits; they are positive for nature or, more precisely, for
some components of it. This poses a contradiction and a source of
confusion with the neutral way in which the word ‘contribution’ is
used in the IPBES CF: an input, the part that something or some-
body plays in bringing about a result; it can be either a benefit or a
detriment or often both depending on the perspective of the so-

cial actor involved. These authors also tend to concur in people's

10Actions humans have taken in the past and currently that modify ecosystems to
enhance the quality or quantity of the services they provide, whilst maintaining the
general health of the cognized ecosystem over time' (p. 247).

U The multiple ways humans engage with, maintain, and, to varying degrees, produce
nature’ (p. 10).

12 the importance of conceptual symmetry between nature's contributions to people
and an expanded understanding of what is taken into account as direct and indirect
anthropogenic drivers ... include ... caring for, nurturing, or stewarding nature, as well as
broader concepts such as responsibility and reciprocity relative to the complex
interactions between the natural world and human societies’ (Fromentin et al., 2022, p.
10). See also fig. 1.2 on the same page.

13_just as nature's contributions to people may be beneficial or adverse, people's
contributions to nature can include positive and negative outcomes’ (Fromentin

etal,, 2022, p. 12).

*Human-wildlife mutualisms—reciprocally beneficial interactions between humans and
free-living, wild, nonhuman animals’ (van der Wal et al., 2022, p. 3).
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contributions being in exchange for benefits, actions in which peo-
ple ‘give back’ in exchange or gratitude for good things (ecosystem
services, gifts, etc.) delivered by nature, as in the many examples
including fish and seafood (Alvarez et al., 2025; Ojeda et al., 2024),
bird (Kalle et al., 2024) or fish (Alvarez et al., 2025) eggs, honey
(van der Wal et al., 2022), meat (Lewis et al., 2004), or grass mate-
rial for ceremonies, medicine and basketry (Kimmerer, 2013). This
corresponds well with the NCP pathway under the reciprocal per-
spective on NCP contemplated by Diaz, Demissew, Carabias,
et al. (2015) and Diaz et al. (2018), with the concrete knowledge
and practices clearly fitting the pluralistic definition of anthropo-
genic assets®® and connecting flows 5-8 in the IPBES CF diagram
(Figure 1). All this suggests that people's contributions to nature,
reciprocal contributions between people and nature, and many
stewardship practices sensu (Mattalia et al., 2025) should be con-
sidered a particular way of seeing the coproduction of NCP be-
tween people and nature, one that emphasizes reciprocity rather
than focusing only on the utilitarian extraction from a passive na-
ture. The angle of reciprocal contributions is thus a refreshing al-
beit normative take on NCP coproduction, as it emphasizes how
two or more partners are intertwined by mutual positive contribu-
tions, that is, benefits and care which, at least on the human side,
include instrumental aspects but go well beyond them (Alvarez
et al., 2025; Mattalia et al., 2025; Ojeda et al., 2022, 2024). This is
one of the many ways in which the NCP pathway can be inter-
preted by the diverse actors that participate in the nature science-
policy interface using the IPBES CF as an intellectual meeting
point.

The exception to these converging views is perhaps the work
of Fromentin et al. (2022), who place people's contributions to na-
ture in the drivers pathway, as a special kind of driver, a positive
action, deliberately oriented to the care of nature, in respect, grat-
itude and reciprocity to and for nature itself, not in the pursuit of
NCP, i. e. involving flows 2 and 3 rather than 5-8 in Figure 1. But
virtually all the examples given by these authors are actions that
involve highly specific components of nature and are framed in
the deliberate pursuit and expectation of achieving both material
and nonmaterial benefits (=positive contributions) for the human
social group carrying them out. Indeed, in the vast majority of ex-
amples given in the literature, people's contributions to nature,
reciprocal contributions between people and nature, and stew-
ardship practices appear to be in pursuit of specific material or
nonmaterial benefits, or in respect for an entity that is assumed to
be able to retaliate, and focus on particular components of nature,
rather than on a more generic nature or biodiversity. For example,
in Ojeda et al.'s (2024) study of reciprocity between Chilean fish-
erfolk and some seabird species, the sharing of hake offal, for all its
symbolic and relational meaning, is firmly embedded in the fishing

15‘Anthropogenic assets' refers to built infrastructure, health facilities, knowledge
(including ILK and technical or scientific knowledge, as well as formal and nonformal
education), technology (both physical objects and procedures), and financial assets,
among others’ (Diaz, Demissew, Carabias, et al., 2015, p. 5).

activities that are the basis of livelihoods, not an act to ‘improve
nature’ in general or for its own sake. In East-Central European
traditionally managed hay meadows, management practices have
resulted in one of the highest numbers of plant species per square
meter in the world (Wilson et al., 2012); however, although locals
are proud of their stewardship based on very detailed knowledge
of the agro-ecosystem, their main aim is to ‘produce’ the best hay
for their livestock, with the high plant species richness resulting
from their management actions being a collateral effect not spe-
cifically valued by them (Babai & Molnar, 2014). Whether these
positive collateral effects could be seen as reciprocity depends
on what kind of reciprocity we are referring to: it would definitely
qualify for reciprocity as mutual influence, but hardly as mutual
care. This creates a discrepancy with the logic of the NCP and driv-
ers pathways explained in the previous section.

In sum, among the examples discussed above, there seem to
be two different processes to which the notion of people's con-
tributions to nature refers: (a) the coproduction of NCP under a
reciprocity lens (a meaning shared with reciprocal contributions
between people and nature, and many stewardship practices) and
(b) the collateral effect of human actions on some aspects of na-
ture not directly involved in the benefits these actions are seeking.
Both processes are explicitly contemplated in the original formu-
lation of the IPBES CF. Therefore, the addition of a completely
new conceptual element and corresponding in- and out-flows ap-
pear unnecessary and probably counterproductive. One could use
people's contributions to nature to jointly refer to both kinds of
processes, but then it would be as broad as the idea of ‘human
actions on the rest of the living world’, basically an equivalent of
the ‘human shaping of nature’ mentioned in the previous section,
which, while useful in general discourse, is analytically too general
and heterogeneous to have enough traction. In addition, it could
lead to further confusion of terms: NCP and people's contributions
to nature sound symmetrical but strictly speaking they are not, be-
cause the latter is either already included in the former, or refers
to a different pathway.

We thus contend that it would be better to reserve the terms
people's contributions to nature and reciprocal contributions be-
tween people and nature for a particular way to refer to the en-
gagement of people with nature in the realization of NCP, that is,
a reciprocal, positive interpretation of the NCP pathway. Here, the
reciprocity involved is deliberate and also associated with relational
values such as respect and gratitude. In this way, reciprocal ways of
coproducing NCP are highlighted and, at the same time, full consis-
tency with the pluralistic IPBES CF is maintained. We discuss how to
spotlight reciprocity in other aspects of the people-nature relation-
ships in the next section.

There are reasons for this attention to consistency: trans-
disciplinary pluralistic frameworks, of which the IPBES CF is
a prominent example, are not ideal to any but are workable for
most of the stakeholders involved. They are conceptually and
politically difficult to achieve, and once in place they offer the
common intellectual space to facilitate the cross-disciplinary and
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cross-cultural understanding (Diaz, Demissew, Joly, et al., 2015;
Himes et al., 2023) that is essential for concerted action (West
et al., 2020). They should thus evolve incorporating the insights
of various perspectives, while still fully respecting other views at
the table, and not causing internal inconsistencies unless strictly
necessary.

5 | AWIDER AND BRIGHTER FOCUS ON
RECIPROCITY

We argue that there is a more general, useful and radical way to
contribute to the evolution of the IPBES CF regarding reciprocity: to
contemplate all the elements (boxes in the diagrammatic expression)
and their interconnections (arrows) in a reciprocity light. We
propose that the reciprocal ways of looking at all these links, which
are contemplated in the IPBES CF formulation but often ignored, do
not remain underconsidered. This calls for paying more attention to
the numerous examples of reciprocal ways to relate with other living
entities at different levels that already exist within and beyond the
context of Indigenous and local knowledge and practices, and also
for finding new ways designed afresh or inspired by them.

When dealing with anthropogenic assets and their interconnec-
tions in the coproduction of NCP, making a reciprocal perspective
more explicit would involve going beyond the understanding of
anthropogenic assets as mere inputs for the exploitation of nature
and putting more emphasis on the ideas of giving back, nurturing,
respecting and celebrating nature. When assessing NCP under the
18 generalizing categories adopted by IPBES (Brauman et al., 2020;
Diaz et al., 2018), originally described highlighting the contribution
from nature, a greater focus could be offered on what anthropo-
genic assets and institutions are involved in the coproduction of
NCP, and how these could emphasize practices and ethics of care
towards nature (Jackson & Palmer, 2015; West et al., 2018).

When dealing with direct drivers that affect nature, it would in-
volve focusing on pre-existing and new ways (value chains, technol-
ogies, institutions, lifestyles) of ‘treading softly’, by extracting or
damaging only the strictly necessary and striving to reduce the phys-
ical impact and cruelty embedded in supply and value chains and
individual lifestyles. Examples include promoting fishing methods
that minimize bycatch, structures that facilitate the safe transit of
wildlife through urban space and road infrastructure, the initiatives
to turn off non-indispensable lights to reduce light pollution at night
that impacts wild biota,'® the calls for a moratorium on deep sea
mining (Gilbert, 2024), or those seeking to minimize interference
with the evolutionary process of wild organisms (Sarrazin &
Lecomte, 2016). It would also involve paying more attention to the
ancient, widespread and ongoing human shaping of ecosystems
(Boivin et al., 2016; Ellis et al., 2021).

1For example the European Union Night Light Project (https://projects2014-2020.inter
regeurope.eu/nightlight/) or the Plan Lumiére of Montpellier city (https://www.montp
ellier3m.fr/sites/default/files/digest_planlumiere_en-brochure.pdf).
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When dealing with good quality of life and its links with institu-
tions, governance and other indirect drivers, it would mean paying
more attention to notions of a ‘worthy life’ with mutual flour-
ishing (O'Neill, 2008), and ‘doing the right thing’ with the other-
than-human, contemplated in longstanding Western, Eastern
and Indigenous traditions (Anbleyth-Evans et al.,, 2023; Chan
et al., 2016; O'Neill, 2008 and references therein). In other words,
departing from an over-emphasis on market-based instrumental
values and embracing much more explicitly non-market instru-
mental, intrinsic and relational values in decision making (Pascual
et al., 2023 and references therein). The common good invoked
in the calls to prioritize the common good over the excessive
immediate profit of a privileged minority (International Science
Council, 2022) could be extended beyond the human. Two vigor-
ously emerging trends in academic and policy circles further ex-
emplify a focus on reciprocity. At the ‘mutual influence’ end of the
reciprocity spectrum, the One Health approach (The Lancet, 2023)
stresses the inextricable connections of human health with that
of other organisms and whole ecosystems. Another example, rep-
resenting a whole range of discourses from mutual influence to
full mutual agency, are the rights to nature and rights of nature
approaches (Anbleyth-Evans et al., 2023; Chapron et al., 2019;
James, 2020).

6 | CONCLUSION AND PERSPECTIVES

Reciprocity in the double sense of entanglement and mutual aid
is a fundamental, indispensable angle when considering the rela-
tionships between people and nature. Both the human imprint on
life on Earth (Diaz & Malhi, 2022; Ellis et al., 2013) and relational
practices towards the other-than-human, including practices of
care (Himes et al., 2023; Jackson & Palmer, 2015; Knippenberg
et al., 2018) are widespread. In line with this, the explicit inclu-
sion of reciprocity in the IPBES CF as one of the ways of think-
ing about people's codependence on nature has been a significant
step forward.

However, narratives in much of the science and policy arenas
still hinge on a narrow utilitarian worldview that promotes humans
as separate from, and superior to, the rest of the living world (Vatn
et al., 2024). The recent calls for attention to reciprocity are thus
justified and timely.

In doing so, juxtaposing new elements on pre-existing intergov-
ernmental frameworks may cause more confusion and backlash than
progress. We contend that a more useful intervention (sensu Ojeda
et al., 2022) would be to spotlight, gather more empirical examples
of, and zoom into the reciprocal aspects of not only the coproduc-
tion of NCP but also all the interactions between people and the rest
of the living world.

This would involve a shift from ‘control’ or ‘harmony’ framings to-
wards one of coexistence and care (including practices of care sensu
Jackson & Palmer, 2015), co-inhabiting, conviviality and empathy
(van Dooren et al., 2016), acknowledging that ‘the others’ are alive,
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inextricably intertwined with us, need to be negotiated with, and
deserve respect. Perhaps this lens could be broadly called ‘caring for
nature’ or ‘reciprocity to other-than-human (or more-than-human)
nature’ to bridge across different worldviews.

This bringing reciprocity closer to the foreground can happen
in two complementary ways: by recognizing and learning from the
experiences that already exist around the world, and by coming up
with new ways of deepening this reciprocity in actions, either com-

pletely new or inspired by the pre-existing ones.
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