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Ecosystem accounting and the need to recognise
Indigenous perspectives
Anna Normyle 1✉, Michael Vardon 1 & Bruce Doran1

Ecosystem accounting has been advocated as a potential ‘game changer’ for
managing the environment and economy and was recently standardised by the
United Nations (UN) in the System of Environmental-Economic Accounting
Ecosystem Accounting (SEEA-EA). However, Indigenous Peoples, their lands,
values, and knowledge have not been explicitly included in the SEEA-EA. With
more than 40% of global land under some form of Indigenous management or
tenure, this omission must be addressed if Indigenous Peoples are to use the
SEEA-EA; and if the values and aspirations of Indigenous Peoples are to be
reflected in broader environmental and economic management and policy. We
outline how Indigenous perspectives differ from those currently recognised in
SEEA-EA. A key difference is that Indigenous Peoples view themselves as part of
ecosystems rather than distinct from them, and this relationship is two-way, not
one-way, as presented in the SEEA-EA. Reconciling these perspectives is pos-
sible but will require collaborative engagement with Indigenous Peoples guided
by the principles of free, prior, and informed consent. To achieve a reconciliation,
we call for two actions: (1) including recognition of Indigenous values as a new
item on the SEEA-EA research agenda, and; (2) that Indigenous Peoples be part
of the UN processes governing the development of the SEEA-EA.
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Introduction

Ecosystem accounting was standardised via the System of
Environmental-Economic Accounting-Ecosystem Account-
ing (SEEA-EA) in March 2021 (UN et al., 2021). Developed

in response to the call in Agenda 21 for the values of nature to be
recognised within the information systems of governments (UN,
1992), the SEEA is a promising information system for envir-
onmental and economic management, formalising the concepts
of natural capital and ecosystem services in alignment with the
System of National Accounts (SNA). The SEEA-EA is important
as it makes nature’s contributions to society more visible and
enables the impact of human activity to be reflected in changes to
ecosystem condition and extent (Vardon et al., 2021).

Internationally, the SEEA framework has been endorsed as a
means to ensure natural capital forms a regular part of main-
stream decision-making by the United Nations (UN) (UN et al.,
2014), the Organisation for Economic Co-operation and Devel-
opment (OECD, 2021) and the European Union (ESSC, 2019). To
date, ecosystem accounts informed by the SEEA-EA are being
developed or have been published in 24 countries (Hein et al.,
2020), with more countries preparing for implementation
(UNCEEA, 2021). Application of accounts by governments,
corporate and research groups (e.g., Bagstad et al., 2021) has
demonstrated their usefulness for informing decision-making and
the potential of natural capital accounting as a ‘game changer’ for
supporting the conservation of the environment (Burnett and
Vardon, 2021).

If the SEEA-EA is to provide a ‘comprehensive and multi-
purpose view of the interrelationships between the economy
and the environment…and the benefits these bring to
humanity’ (UN-SEEA, 2018), then the priorities must be
considering how the diverse values of nature articulated by
those people with connections and responsibilities for land, sea
and water management can be included in the SEEA-EA, and
how the framework can be used by all user groups. This
includes considering how the values of a diversity of peoples
align with SEEA-EA principles. The development and appli-
cation of the SEEA-EA, while including participation from
low- and middle-income countries, was and remains domi-
nated by European values and perspectives, with no examples
of the use of accounting for, or by, Indigenous Peoples in the
SEEA-EA reference list.

The lack of active engagement of Indigenous Peoples in the
SEEA-EA’s development is a failure of process. Recognition of
how Indigenous knowledge, cultures and traditional practices
contribute to sustainable and equitable development and
proper management of the environment is laid out by the UN
Declaration on the Rights of Indigenous Peoples (UNDRIP)
(UN, 2007). By failing to engage with the plural knowledges
and co-production of ecosystem services that are recognised as
key to Indigenous Peoples’ relationships with the environment
(Stoeckl et al., 2021), the SEEA-EA has marginalised important
values that are derived from, and delivered to, ecosystems.
These omissions must be addressed if Indigenous Peoples are
to use the SEEA-EA for their needs and to ensure procedural
justice in the environmental and economic policy driven by
the SEEA.

We call for two actions to ensure that Indigenous Peoples and
their values are recognised within the SEEA-EA so that it may be
of use to their land and sea management. Firstly, Indigenous
perspectives should be added as a new item to the SEEA-EA
research agenda. Secondly, the UN Committee of Experts on
Environmental-Economic Accounting (UNCEEA; the body gov-
erning the development of the SEEA-EA and other SEEA com-
ponents) should include Indigenous representatives. To help
initiate this process and provide a starting point for discussions,

we outline how ecosystem accounting could provide a framework
to reflect Indigenous Peoples’ values in decision-making and
identify theoretical and practical challenges in aligning Indigen-
ous perspectives with the SEEA-EA. We finish by proposing three
core principles of free, prior and informed consent, to enable
Indigenous Peoples’ values to be reflected in the SEEA-EA, which
should lead to Indigenous Peoples becoming active contributors
and users of the framework.

Indigenous Peoples and the protection of natural capital
Globally, over 370 million people identify as Indigenous, and
around 40% of the planet’s land area is recognised as under some
form of Indigenous management or tenure (Garnett et al., 2018).
Ecological services from cultural and environmental management
practices on Indigenous Lands (ILs)1 are widely recognised
(Gómez-Baggethun et al., 2013). In November 2021, the United
States government, for example, committed to elevating Indi-
genous knowledge in federal policy decisions in recognition that
this knowledge ‘promotes environmental sustainability and the
responsible stewardship of natural resources through relation-
ships between humans and environmental systems’ (Lander and
Mallory, 2021, p. 1). In Australia, Indigenous Peoples are recog-
nised in several ways, including in the Environmental Protection
and Biodiversity Conservation Act 1999 (Commonwealth of Aus-
tralia). Three objects in Section 3 of the Act reference Indigenous
Peoples, namely: Objects: (d) to promote a co-operative approach
to the protection and management of the environment involving
governments, the community, land-holders and Indigenous
Peoples; (f) to recognise the role of Indigenous People in the
conservation and ecologically sustainable use of Australia’s bio-
diversity, and; (g) to promote the use of Indigenous Peoples’
knowledge of biodiversity with the involvement of, and in co-
operation with, the owners of the knowledge. ILs are also viewed
as critical for delivering on international goals, including the post-
2020 global biodiversity targets (Reyes-García et al., 2022), the
Global Goals for Sustainable Development (SDGs) (UNDESA,
2016), and the COP 26 climate targets (UNFCCC, 2021).

Indigenous Peoples have the right to self-determine the use of
their lands and associated natural resources (UN, 2007). Despite
the increasing recognition of the benefits of Indigenous man-
agement practices for the protection and enhancement of natural
capital (e.g., Fa et al., 2020; Sze et al., 2021), a historic lack of
investment in Indigenous communities, underrepresentation of
Indigenous Peoples in governance, and sidelining of cultural
values and knowledge from decision-making means biocultural
values have commonly been overlooked in policy to the detriment
of ILs, their owners and managers (Cámara-Leret and Dennehy,
2019; Oloriz and Parlee, 2020). A more equitable system for
managing natural capital will require consideration of how cur-
rent systems of management at both national and global scales
can be reframed to support Indigenous Peoples to better com-
municate and advocate their rights and values in land manage-
ment and help ensure that non-Indigenous people appreciate
these values, so they are reflected in broader policy and envir-
onmental and economic decision-making.

With some elaboration, the SEEA-EA can be used as the
backbone for an information system that supports transparent,
self-determined governance of ILs. As ecosystem accounts pro-
vide consistent information linking environmental, economic and
socio-cultural data, they help ensure management and policy
options can be assessed objectively, and trade-offs considered
between different objectives over time and space and between
environmental, economic and socio-cultural domains (Vardon
et al., 2016). Developing accounts for ILs would equip Indigenous
Peoples with integrated information about their land and
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resources, with such information important to informing
autonomous decision-making. Further, since for many Indigen-
ous Peoples, wellbeing is inextricably linked to ecosystem and
environmental condition (Sangha et al., 2015), ecosystem
accounts could provide important information that links to socio-
economic indicators and outcomes. In the long-term, this could
lead to the more effective compensation and financing of ILs for
the benefits these areas provide to both conservation and broader
socio-economic wellbeing via Indigenous land management (e.g.,
Allam et al., 2021).

Indigenous perspectives and the SEEA-EA
An ongoing challenge for integrating Indigenous Peoples’ per-
spectives within existing governance frameworks is around
questions of value, specifically, whose values are being repre-
sented (Morphy, 2008). Western-oriented indicators and frame-
works of management often have the unintended consequence of
the ‘governance and knowledge effect’, whereby: ‘the [indicators]
represent the perspective and frameworks of those who produce
them as well as their underlying political and financial power…
who gets counted depends on which groups and organisations
can afford to count’ (Merry, 2011, p. S88). The recognition of
Indigenous values within the SEEA-EA could address this chal-
lenge and help align Indigenous conceptions of human–nature
relationships with the ecosystem services framings already
included in the SEEA-EA. To do this, conceptual differences (and
similarities) between Indigenous values and those values included
in the SEEA-EA need to be identified, a process established for
their resolution of difference, and practical ways to measure
Indigenous values developed.

Conceptual issues. A key difference between Indigenous and
non-Indigenous conceptualisations of ecosystem services is that
Indigenous Peoples view themselves as part of ecosystems, rather
than distinct from them, and this relationship is two-way, not
one-way, as presented in the SEEA-EA (Normyle et al., 2021). ILs
provide cultural services to people (e.g., the symbolic value of a
waterhole), and in return people provide a range of services to
nature (e.g., people maintain the waterhole by removing weed
species) (Comberti et al., 2015). The SEEA-EA model (UN et al.,
2021, p. 28) shows a one-way conceptualisation of nature con-
tributing positively to people (e.g., Fig. 1) and the dissection of the
landscape as distinct ‘ecosystem assets’. This presents a perspec-
tive of the biophysical environment and people as separate and
ecosystem services as one-way flows to people. This ‘atomistic’
view fails to account for the values of many Indigenous Peoples,
which emphasise the connections both between and within
human and natural systems and the co-production of ecosystem
services (Stoeckl et al., 2021).

If the SEEA-EA is to provide a holistic representation of the
world, then people must be viewed as part of ecosystems. People
create constant and continuous change to the biophysical
environment, and these changes have both positive and negative
effects on ecosystems. Considering people are part of ecosystem
assets may be possible using the SEEA-EA’s definition of
ecosystem assets, which is:

Ecosystem assets are contiguous spaces of a specific
ecosystem type characterised by a distinct set of biotic
and abiotic components and their interactions. (UN et al.,
2021, para. 2.11, p. 26)

As a biotic component of ecosystem assets, people have
interactions with other biotic and abiotic components of
ecosystems. The inclusion of agricultural areas (e.g., cropland)
and urban settlements as types of ecosystem assets, both of which

are dependent on people for their continued existence (or in
terms of the SEEA-EA terminology, their extent and condition)
points to this. Extending this recognition to the ecosystems under
Indigenous management would seem to align with this
conception.

It is important to note two key caveats to this approach. First,
the current definition of an ‘undisturbed’ ecosystem in the SEEA-
EA is its ‘pre-industrial state’ (UN et al., 2021, p. 115). In the
Indigenous context, where human occupation (and hence
interactions) on many ILs have been documented for thousands
of years prior to European industrialisation (Clarkson et al.,
2017), this is, at the very least, culturally inappropriate and
evidence of a dominant European perspective. Second, in
considering people as a component of ecosystem assets, the
association of the term ‘assets’ with owned property or resources
of economic value needs to be considered. Transferring the
definition of an economic asset to people risks subjecting
individuals or communities to the notion that they can be
owned, used, or valued monetarily for the sake of economic
comparison (Spash and Hache, 2021). This has moral and ethical
implications, and it is recommended that local people should not
necessarily be viewed as merely another ecosystem asset, but
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Fig. 1 Conceptual diagram of ecosystem accounting flows. In A the SEEA-
EA conceptual diagram of ecosystem service flows (UN et al., 2021, p. 28)
shows a one-way flow of benefits from ecosystems to people via the
economy. In B, an indicative example of how two-way flows may be
included within this model is provided. Benefits from ecosystem services
are recognised as both flowing through the economy and outside of it.
Society contributes services to ecosystems (e.g., enhancing, restoring,
protecting services (Comberti et al., 2015)), and these services may be
provided via the economy (e.g., through labour), but also outside the formal
economy. The blurred boundaries of the ‘ecosystem’ and ‘society’ entities
depicted are representative of the continuity of relationships that underpin
many Indigenous relationships between humans and ecosystems.
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rather as (co)managers of ecosystem assets and of the
corresponding services arising from these systems.

Indigenous Peoples’ conceptions of culture and its relationship
to wellbeing have also largely been excluded from environmental
and development frameworks, with reporting on human well-
being an ongoing challenge for quantifying reporting frameworks.
For example, while the UN’s Millennium Ecosystem Assessment
(MA) highlighted the role of natural systems in human wellbeing
and included subjective measures for values such as cultural
services, the framework did not suggest any methods to link
people’s values to ecosystems in terms of human wellbeing
(Sangha et al., 2015). In defining a system of stocks and flows,
whereby ecosystem assets (such as a forest or river) produce
ecosystem services that in turn provide benefits to human
beneficiaries, the SEEA-EA framework recommends quantifica-
tion in physical or monetary terms and acknowledges that the
benefits of these flows contribute to wellbeing. Wellbeing is
mentioned in the opening sentence of the Introduction to the
SEEA-EA (UN et al., 2021, p. 2), but it is not defined nor included
in the conceptual model of the SEEA-EA (Fig. 1). Wellbeing is
also mentioned in the description of the ecosystem services
related to non-use values and to ‘ecosystem and species
appreciation’ (UN et al., 2021, p. 134) and in the section on
indicators, but no wellbeing metric is proposed.

Wellbeing for Indigenous Peoples is inextricably linked to
nature, and specifically the condition and flows from ecosystem
assets (Yap and Yu, 2016). Failure to consider wellbeing when
defining the ‘value’ from cultural ecosystem service flows (CES)
on ILs would limit the recognition of the concept of relationality,
which is about the connections, to, and between, people and the
landscape that brings about a ‘good life’ (Gould et al., 2019).
Relationality enhances both the monetised and substantive values
arising CES, as it is Indigenous Peoples’ interactions with the
landscape that shape its recreational and aesthetic value (Stoeckl
et al., 2021). For many communities, sentiments of relationality
are of equal or greater importance than monetary value (Graham,
1999), and therefore incorporating plural perspectives that
account for the complexity of Indigenous Peoples’ relationships
to biocultural systems will be a key priority for any valuation of
stocks, flows or benefits (e.g., Zafra-Calvo et al., 2020).

How to recognise and account for Indigenous Peoples’
concepts of wellbeing in the SEEA-EA is an issue requiring
research. One example of an approach to recognise and report on
human–nature links to wellbeing is provided by the Intergovern-
mental Science-Policy Platform on Biodiversity and Ecosystem
Services (IPBES) (Díaz et al., 2018). IPBES has emerged as a
potential way to ‘extend’ the ecosystem services concept by

including regulating, material, and the nonmaterial contributions
that link human–nature relations beyond the ‘stock-flow,
ecosystem services concept of decision-making framing’ (Ellis
et al., 2019). A particular emphasis of IPBES is on recognising the
detailed knowledge on biodiversity and ecosystems that Indigen-
ous Peoples and local communities possess (IPBES, 2021).
However, some critics have dismissed the IPBES as merely a
‘duplication of effort or division of an increasingly strong and
diverse community’ (e.g., de Groot et al., 2018), with calls for the
framework to extend further to link human–nature relations
(Stevance et al., 2020).

The Capability Approach has also been explored for its
potential to measure people’s experiences of wellbeing in relation
to their values, concerns, and capabilities involving natural
systems (Sangha et al., 2015). The approach is noted for its
flexibility to support the identification of important capabilities
based on specific contexts and people’s own values, aligning it to
the UNDRIP’s assertion that Indigenous Peoples must be agents
of their own development (Yap and Yu, 2016). By providing a
socio-economic-ecological perspective on Indigenous wellbeing
and its links to biophysical values (Sangha et al., 2015), the
Capability Approach offers scope to better demonstrate how
people’s social, economic and cultural worlds as exemplified
through their capabilities related to their natural systems. Given
the current inability for current CES approaches to address
relational values (Chan et al., 2016), it seems reasonable that
alternate approaches such as the IPBES and Capability Approach
be examined for lessons as to how these values may be better
evaluated within the SEEA-EA’s approach to ecosystem service
classification and its links to human wellbeing.

Practical issues. Recognition of Indigenous perspectives and the
development of appropriate concepts and classifications for
ecosystem assets and service flows are necessary first steps that
need to be followed by the development of metrics. The quan-
tification of assets and services of relevance to Indigenous Peo-
ples is likely to involve qualitative data, such as semi-structured
interviews and surveys that do not lend themselves to replic-
ability over time (Lewis and Sheppard, 2006). It is common for
Indigenous research studies to include small sample sizes based
on limited numbers of knowledge-holders with authority to
speak about cultural values (Guillemin et al., 2016). Considering
how such data may be regularly and cost-effectively replicated
and aggregated to align with regional and national scale eco-
system accounts, will require testing through a diverse range of
case studies. Cultural values can be expressed and aggregated

Box 1 | Principles of free, prior and informed consent extracted from UNPFII (2005)

According to the ‘common practical understanding’ of free, prior and informed consent (FPIC) elaborated by the UN Permanent Forum on Indigenous
Issues (2005), FPIC can be explained as follows:

● Free should imply no coercion, intimidation, or manipulation.
● Prior should imply that consent has been sought sufficiently before any authorisation or commencement of activities. Respect should be shown for

the time requirements of Indigenous consultation and any consensus processes.
● Informed consent should imply sufficient information for all key project and activity details. Consent requires consultation and participation as

crucial components of research and decision-making processes. Consultation should be undertaken in good faith and requires time and an effective
communication system among interest-holders.

FPIC should be sought sufficiently in advance of the commencement or authorisation of research and/or data collection activities. These activities must
account for Indigenous Peoples' own decision-making processes across all phases of assessment, planning, implementation, monitoring, evaluation, and
project closure. FPIC also requires explicit agreement from all participants around data ownership, information sharing and projected project outcomes
and benefits. In practice, Indigenous Peoples, organisations and/or communities should be able to participate in engagement through their own freely
chosen representatives and customary or other institutions.
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without monetisation, and valuation is at the top of the SEEA-EA
research agenda.

The way forward
The rapidly expanding global production of ecosystem accounts
and the recent adoption of the SEEA-EA presents a timely
opportunity for Indigenous voices to be included in the push
towards finding a better balance between environmental, eco-
nomic and societal imperatives. To take this opportunity requires
action by Indigenous Peoples and those involved in the govern-
ance and implementation of the SEEA-EA, including the UN,
national governments and the research community. To this end,
we call for two actions: (1) including recognition of Indigenous
perspectives as a new item on the SEEA-EA research agenda, and;
(2) that Indigenous Peoples become part of the UN processes
governing the SEEA-EA via their inclusion in the UNCEEA.

Since Indigenous Peoples remain largely alienated from the use
of data and its utilisation within the channels of policy power
(Walter et al., 2021), Indigenous representation on UNCEEA is
essential. Indigenous representatives on UNCEEA will need to
actively seek input from Indigenous leaders and organisations. In
nations such as the United States, Canada, and Australia where
Indigenous recognition and engagement forms a key priority on
the national agenda (e.g., Commonwealth of Australia, 2018;
Government of Canada, 2021; Lander and Mallory, 2021), ele-
vating Indigenous leadership and recognition of ILs within
accounting development could set a precedent for more inclusive
environmental management and policy. This is particularly
important to begin the process of decolonising current approa-
ches to valuation and better ensure that environmental and
ecosystem accounting approaches are inclusive of the diversity of
people and their relationships with natural systems (Trisos et al.,
2021).

To aid engagement, we suggest using the core principles of free,
prior and informed consent (Box 1). Applying these principles in
the context of the SEEA-EA’s development and implementation
will help avoid the common criticism of such attempts that they
are Eurocentric. For example, for two decades, the international
development agenda driven by the Millennium Development
Goals (MDGs) and SDGs has improved focus on human and
societal indicators but has sidelined culture as a dimension of
development (Yap and Watene, 2019). Moving towards mean-
ingful reconciliation will require renewed efforts to address this
gap and value culture in a meaningful and appropriate manner to
the diversity of Indigenous knowledge and values. Guidance from
principles such as cultural relativism, here, can support the
development of accounting approaches based on local needs and
values, thus overcoming the inherent biases associated with
applying universal numerical metrics (Groenfeldt, 2003).

It is also acknowledged that there are several risks associated
with bringing human–nature relationships and Indigenous values
into an accounting system. Issues including definitional problems,
data inadequacy and concerns around data ownership and use
will be important to resolve to ensure that complex plural values
are both represented and shared within broader discourse in a
manner that appropriately respects and represents Indigenous
data sovereignties (Walter et al., 2021). Given that no approaches
to elicit peoples’ values are inherently neutral, there is a risk of the
unintended consequence of inequity that may occur as the SEEA-
EA framework is built and applied predominantly by large-scale
agencies such as the UN and national governments (Jacobs et al.,
2020). To reduce such risks, it will be an imperative for all those
involved in the SEEA-EA’s development to build opportunities
for participation and empowerment into the framework’s appli-
cation across scales, to ensure that the SEEA-EA is fit-for-purpose

and reflective of the values of Indigenous Peoples, and the wide
range of other potential user groups.

Conclusion
The SEEA-EA promises to mainstream nature within decision-
making. We call for the framework to ensure that in this, the
relationships with, uses of, and values derived from nature of
all people are mainstreamed within the SEEA-EA. For this to
happen, the perspectives of Indigenous Peoples must be
recognised and respected within the SEEA-EA, and Indigenous
Peoples must be involved in the ongoing development and
governance of accounting standards. Without this, Indigenous
Peoples are less likely to use the SEEA-EA to manage ILs, and
decision-makers will be less able to take Indigenous perspec-
tives into account in decision-making process. This would risk
the SEEA-EA becoming another example of Indigenous Peo-
ples’ disenfranchisement within environmental and economic
policymaking globally.

Data availability
Data sharing not applicable to this article as no datasets were
generated or analysed during the current study.
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Note
1 Indigenous Lands are defined here as areas of land that are traditionally owned,
managed, used or occupied by Indigenous Peoples.
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