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Abstract

The development and adoption of frameworks to help organisations understand, monitor, and disclose
their biodiversity risks and impacts have accelerated due to Target 15 of the Kunming-Montreal Global
Biodiversity Framework. Organisations are increasingly expected not only to measure their biodiversity
pressures and responses, but also to demonstrate whether their actions lead to negative or positive
outcomes in the state-of-nature (SON). Recent frameworks, such as the Nature Positive Initiative, have
begun to standardise the aspects of the SON that companies are expected to measure. However, an
open question remains on how an organisation should select the specific metrics to measure these
aspects in their ecological, geographical, and operational contexts.

In this essay, we review eight frameworks and tools supporting corporate SON metric selection and
identify three problems that limit their effectiveness in directing users to named metrics suited to their
SON assessments. First, criteria for evaluating metrics’ applicability and quality are inconsistently
defined and poorly harmonised across frameworks, leaving users uncertain about which metrics are
suitable for their context. Second, insufficient evidence has been generated and collated to assess
metrics’ alignment with and performance against these criteria. Third, existing selection guidelines
lack sufficient stepwise structure to guide users to high-quality metrics that are suitable for their
context.

We argue that more effective guidelines for SON metrics selection require three corresponding
improvements: harmonised definition of applicability and quality criteria, derived from existing
frameworks; scaled-up data-gathering on how metrics align with and perform against applicability and
quality criteria; and structured pathways to assess metrics’ applicability and quality to progressively
filter candidate metrics down to a recommended set. In resolving these issues, guidelines’ contextual
flexibility can be balanced with rigour in metric selection, allowing guidance frameworks to support
wider and more robust disclosures of SON metrics, contributing towards achieving Target 15 by 2030.
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Introduction

Target 15 of the Kunming-Montreal Global Biodiversity Framework (GBF) has driven the rapid
development and adoption of voluntary reporting frameworks for nature-related corporate risks,
impacts, and dependencies. Such frameworks, like the Global Reporting Initiative (GRI), Taskforce on
Nature-related Financial Disclosures (TNFD), and Science Based Targets Network (SBTN), provide
standardisation and guidance on how organisations should assess their interactions with nature,
typically adopting a Pressure-State-Response formulation (OECD, 1993). Uptake has been swift; for
example, more than 600 organisations from over 50 countries have adopted the TNFD alone (e.g., AXA,
Bank of America, Coca-Cola FEMSA) (TNFD, 2025).

The guidelines of these frameworks for nature-related assessments and disclosures have made
substantial progress in standardising metrics for pressures on nature and organisational responses.
The TNFD, for example, provides a detailed list of core global disclosure metrics for pressures and
responses (TNFD, 2023a, 2023b), and GRI’s Biodiversity Standards include disclosure requirements
with clear measurements for direct drivers of biodiversity loss and actions to manage biodiversity
impacts.

Guidance for the state-of-nature (SON) measurement, however, is less developed than for other, less
direct measurements of biodiversity actions (e.g., pressure or response metrics). This is despite SON
assessments being key for companies to produce defensible disclosures of the effects of their
operations on local biodiversity, aligh with global biodiversity targets and develop risk management
frameworks. Guidelines for SON measurement developed by different organisations are diverse and
remain unstandardised, in some cases even showing a variation in the definition of 'metric’. In this
essay, we define “metric” as “a measurement approach with a defined or published methodology that
produces a standard, unitised output or index” (e.g. Simpson Diversity Index (Simpson, 1949), Mean
Species Abundance/GLOBIO (Alkemade et al., 2009), Biodiversity Intactness Index (Scholes & Biggs,
2005); see Table 1 in Supplementary material for comparison of definitions used across different
frameworks).

Available guidelines or resources for SON measurement have made clear progress in defining what
SON metrics should measure (NPI, 2026; TNFD, 2023a, 2023b; UNEP-WCMC et al., 2022) (Figures 1
and 2A). Frameworks are converging on a set of key components of SON, for example, with TNFD
listing species extinction risk and ecosystem condition as placeholder indicators (TNFD, 2023a,
2023b). The Nature Positive Initiative (NPI) has developed this further, defining four indicators -
ecosystem extent, ecosystem condition, species extinction risk, and species populations — and site-
and landscape-level standardised measurements for them (e.g., “Area and change by condition class”
as a measurement for site-level ecosystem condition). To date, TNFD, GRI, and SBTN are discussing
the embedding of NPI’s standardised SON measurements within their frameworks, for example, with
TNFD proposing to use the NPl measurements for ecosystem extent, ecosystem condition and
species extinction risk as core disclosure metrics (TNFD, 2026).

NPI’s SON measurement framework and other guidance outlining core biodiversity elements for
impact and dependencies assessments are a strong foundation for standardising a minimum set of
nature components and measurement specifications for consistent adoption across corporate SON
assessments. Measuring SON, therefore, requires the use of several metrics, each related to a given
nature component. Nevertheless, guidelines and tools for selection of SON metrics fall short in
guiding users on how to select a specific SON metric for each component, given their operational and
ecological context (Figure 1 and Figure 2A). At present, these resources for SON metric selection
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provide some important support: listing examples of potentially useful metrics, identifying the
desirable qualities of metrics, and outlining broad principles for selection (De Ryck et al., 2024; TNFD,
2023a, 2023b; UNEP-WCMC, 2026; UNEP-WCMC et al., 2022; WBCSD, 2026). However, none of this
support includes recommended named metrics that are linked to standardised SON indicators (e.g.
ecosystem condition), and the particular business and ecological contexts to which they can be
applied. Instead, users or supporting specialists are expected to select suitable metrics from a large
and growing pool of candidates (Burgess et al., 2024), based on generalised guidance and criteria.

Key principles guiding corporate SON measuremant

and related available resources
Missing prescriptive guidance for

What to measure? How to measure it? the use of available SON metrics

¥ Guidance outlining ¥ Large range of available = == o an an o= - o :
companertsomemairs Ly | mecicatorzon |epl SO i08slecka, ) | Gorporate SON
SOMN and standardised measurement suitable metric for the [ asse_ssments and
measurements for them (e.g., Burgess et al., 2024) corporate assessment disclosures
(e.£., NP1, 2026; TNFD, 2023) ] and context?

¥ Guidance outlining general
principles to determine
appropriate methods for
S0ON measurement
(e.§., TNFD 2023; UNEP-WCMC
atal,, 2022)

Figure 1. Reporting frameworks and selection guidelines have made excellent developments in identifying what
ought to be measured in SON assessments and collating the wide range of metrics that can be used to measure
nature components. However, these frameworks and guidelines are missing adequate development in guidance
on how to choose a named metric for SON assessments, given a company’s operational and ecological context.

This gap in guidance to select suitable metrics for different corporate contexts has practical
consequences. For example, the lack of prescriptive guidance may partly explain the low frequency of
quantitative SON disclosures (Maroun & Ecim, 2024) or measurable biodiversity targets (Hawkins et
al., 2026). Where SON metrics are used, their selection may be driven by the prominence of the
metric, rather than its suitability for the user: a small number of metrics appear frequently in
illustrative guidelines (e.g., Species Threat Abatement and Restoration (STAR) metric; Potentially
Disappeared Fraction (PDF) of species, Mean Species Abundance (MSA) — (Arcadis et al., 2023; TNFD,
2023a, 2026), which can give these metrics disproportionate visibility to users, regardless of whether
they are most appropriate for a given assessment (White et al., 2023; zu Ermgassen et al., 2022).
Organisations may also use the lack of clarity in metrics selection guidance to cherry-pick metrics that
show favourable trends in SON outcomes (Mair et al., 2024) or, from finding the process too confusing,
avoid SON disclosures entirely. These consequences, in reducing the number and accuracy of SON
disclosures, undermine the purpose of SON disclosures: to provide assessments of the outcomes for
nature of business practices that pressure and response metrics do not capture.

In this essay, we review eight high-profile frameworks and tools supporting the use of metrics to
assess and disclose organisations’ biodiversity performance (Figure 2; Appendix 1). After identifying
those with structured guidelines for SON metric selection, we outline three problems: (1) criteria for
evaluating metrics’ applicability and quality are inconsistently defined and poorly harmonised across
frameworks; (2) insufficient evidence has been generated and collated to evaluate metrics’ alignment
with and performance against those criteria; and (3) existing selection guidelines lack a stepwise
filtering process that uses applicability and quality criteria to progressively nharrow down candidate
SON metrics to a final recommended set. We discuss potential ways to resolve these problems that
future selection frameworks and guidelines could employ to provide users with the most applicable
and highest quality metrics for their SON assessment context.
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Our discussion focuses on site-level SON assessments: those aiming to identify ecologically sensitive
locations interfacing with organisations’ activities and quantify organisations’ positive and negative
impacts on biodiversity — as recommended within TNFD’s Locate, Evaluate, Assess and Prepare
(LEAP) framework (TNFD, 2023a).

Limitations in guidelines for the selection of SON metrics in corporate
assessments

The following leading frameworks and tools supporting assessments and disclosures of corporate
biodiversity performance were chosen for review: GRI, SBTN, TNFD, NPI’s State of Nature metrics
framework, the Assessment of Biodiversity Measurement Approaches for Businesses and Financial
Institutions by the European Business and Biodiversity Platform (EU B&B), the Recommendations for
corporate biodiversity measurement by the project Aligning accounting approaches for nature (Align),
the Nature Tools Compass by the project Strengthening Understanding and Strategies of Business to
Assess and Integrate Nature (SUSTAIN), and the Nature Action Portal by the World Business Council
for Sustainable Development (WBCSD) (Appendix 1).

All these frameworks and tools include some supporting information or guidelines for SON
measurement. Most of these outline nature components for SON measurement, provide generalised
lists of named metrics potentially suitable for different SON assessments, or recommend named SON
metrics for a few illustrative contexts (Figure 2, Appendix 1). However, only three frameworks include
more structured guidelines to select SON metrics (TNFD, Align, and EU B&B metrics selection
frameworks), ranging from universal recommendations (e.g., consideration of feasibility and
granularity of method) to the use of criteria related to business context (e.g., sector and maturity)
(Appendix 1).

1. Criteria to assess metrics are inconsistently defined and poorly harmonised

One reason why current guidelines or tools for SON measurement cannot make specific, context-
dependent SON metric recommendations is a problem in the design of the criteria used to assess
metrics’ suitability. Criteria-based selection, in which a range of informative categories are used to
investigate the specific strengths and weaknesses of a metric, has been the norm in metric selection
frameworks for other uses (Bundy et al., 2019; Burgess et al., 2024; Czucz et al., 2021; Jones et al.,
2011; Niemeijer & de Groot, 2008; Sparks et al., 2011), and is used in leading guidelines for SON
measurement and metric selection (NPI, 2026; TNFD, 2023a). However, corporate disclosure
frameworks lack standardised criteria that account for two key features of scientifically robust
metrics: the applicability of the metric to the assessment’s context (i.e., the metric’s suitability for the
assessment type and organisational context) and the quality of the metric in measuring SON (i.e., the
metric’s scientific and ecological basis and ability to provide accurate, precise, and transparent
information).

This presents a design problem with current SON measurement guidelines that hinders the provision
of clear principles for the assessment of metrics and the selection of context-dependent and
standardised metrics. Developing a standardised framework to evaluate SON metrics based on
applicability and quality criteria would help to overcome the current lack of clarity on SON metrics’
scope, utility in different contexts, ecological foundations and reliability (Burgess et al., 2024;

Hickman et al., 2025; Stephenson & Walls, 2022). Such an approach would contribute to raising the
profile of metrics that are not currently popular for SON corporate assessments but might be useful for
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certain contexts. Moreover, by establishing a minimum requirement of knowledge about metric
applicability and quality, the useful contextual flexibility that many metric selection frameworks
possess (e.g., based on user’s needs and priorities — (De Ryck et al., 2024) can be balanced with
greater ecological robustness in metric selection.

1.1 Lack of defined criteria for the applicability of a metric to a context

At present, guidelines for metric selection are missing refined and comprehensive criteria to assess
whether a metric is applicable to the objectives of an SON assessment and a company’s context and
goals (Addison et al., 2020;) Figure 2B; Appendix 1).

To evaluate applicability, users should first determine how well the type of information provided by the
metric aligns with what is needed for the SON assessment (Figure 2B, 1a-b). This means confirming
that a purported SON metric does, in fact, provide a direct measure of the SON instead of pressures or
responses. For example, an estimate of average pressure effect or potential contributions to
conservation would not directly measure SON (e.g., the STAR metric measuring potential
contributions to reducing species’ extinction risk). This should be complemented with an
understanding of how a proposed metric measures the SON (e.g., directly, through on-the-ground or
remote sensing; inferring it, through modelling; or indirectly, estimating it using proxies). Different
approaches place limits on the suitability of metrics for particular SON assessments (Figure 2B,

1c). For example, a metric built on a global model can generate maps with local estimates of the

SON based on human pressures in different areas, facilitating large-scale identification of potential
ecologically sensitive locations. However, such metrics provide lower confidence in the precision of

a SON assessment than that derived from a metric that directly measures SON at the corporate site.

Second, the extent of alignment of the metric with the organisation’s operational context must be
assessed to ensure that the proposed metric is informative for the type of economic activity the
organisation is performing (including which pressures it produces), its geographic location and scale,
and the time period over which the SON assessment is being undertaken (Figure 2B, 2a-c). Awareness
of which pressures a metric addresses is particularly important if the SON assessment is attempting
to attribute the impact of the organisation on nature (Stimpson et al., 2026) or if a metric infers SON by
modelling responses to a few specific pressures. Similarly, using a metric that is not suited to a firm’s
location or to the spatial resolution and temporal scope required for the analysis is unlikely to produce
accurate or informative results.

Finally, the extent to which the metric is ecologically well-founded and applicable to the SON
assessment’s ecological context must be identified. Criteria to assess this could focus on whether the
metric’s data captures the actual biomes or ecosystems with which the organisation is interfacing,
and focal taxonomic groups, if relevant (Figure 2B, 3a-b). To ensure the ecological foundations of the
metric, it may be useful to have a specific applicability criterion that links the metric back to a well-
defined aspect of nature (Figure 2B, 3c). For example, since leading frameworks for SON measurement
in corporate reporting currently focus on the ecosystem and species level (e.g., NPI, 2026; TNFD,
2023a), disclosures following these guidelines should include SON metrics that explicitly

reflect components like ecosystem condition and extent and the state of species populations. Such
terms, however, while widely used, have debated definitions (Karr et al., 2022; Rohwer & Matrris,
2021). Linking metrics to a more standardised categorisation of biodiversity — e.g. the Essential
Biodiversity Variables (EBVs) (Pereira et al., 2013) — could be useful, therefore, to ensure a clear
definition of what a metric measures and to which assessment contexts it is applicable. Clarity on
coverage and biases in global datasets can also support more transparent disclosure of ecosystem
and taxa data limitations (Collen et al., 2008; Lawson et al., 2025; Troudet et al., 2017).
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Figure 2B shows an example of a minimum set of guiding questions, derived and extended from
current SON metric selection guidelines, that can help define a metric’s applicability for a specific
site-level SON corporate assessment, and whether these criteria are considered and rationalised by
current guidelines for SON metrics selection. We found that none of the reviewed guidelines for SON
metrics selection addressed all criteria, suggesting that current evaluations of metrics’ alignment with
the objectives of an assessment and organisations’ contexts might be limited (Figure 2B; Appendix 1).
However, guidelines provide clear recommendations to ground metrics selection in the purpose or
type of an assessment, focal impact pressures and relevant biodiversity components. Remaining
applicability criteria were mostly missed or partially covered by guidelines (i.e., briefly addressed but
without definition of how to assess metric alighment with them — Appendix 1). The criteria that
received less attention were metrics’ taxonomic and temporal scope and the type of information that
metrics can provide based on their value and unit, with the latter missing from guidelines —
suggesting metrics selection practices might not include confirmation that a metric provides a direct
measure of SON that would characterise SON assessments and disclosures.
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1.2 Lack of harmonised criteria to account for metrics' quality

Across the reviewed frameworks/tools with available guidelines for SON metrics selection, only TNFD
listed a set of criteria defined in relation to metric quality (i.e. criteria that make SON metrics ‘reliable’)
(TNFD, 2023a). Therefore, to identify common criteria used to define the ‘quality’ of SON metrics we
also reviewed NPI’s SON metrics design criteria (NPI, 2025, 2026) and criteria from two leading
frameworks for the development and application of biodiversity indicators (Biodiversity Indicators
Partnership (BIP) and GBF) (Brooks & Bubb, 2014; CBD, 2022) (Figure 3, Appendix 2).

We found that criteria to define successful or reliable indicators or metrics are heterogeneously
covered (Figure 3) and unharmonised across frameworks. Some criteria are common to all
frameworks, such as ‘Credible and Science-based’, indicating a consensus view that these are
important determinants of quality. Others are framework-specific, since the reviewed frameworks and
their criteria lists have different objectives (e.g. focusing on indicators for the GBF monitoring
framework, successful biodiversity indicators as defined by BIP, or reliable metrics for corporate
assessments— see Appendix 2). From the review, we also found consistent features of criteria that
could be overcome by harmonisation.

First, our review (Appendix 2) suggests that criteria are often vague and difficult to quantify, with
conceptually awkward collections of sub-criteria underneath them. For example, we

found imprecise criteria without complete descriptions (e.g., NPI’s metric design criteria such as
“Responsive”), or many ambiguous sub-criteria (e.g., “Responds measurably, reliably and predictably
to change”, with no definition of the adverbs, in the TNFD criteria list). Many sub-criteria also lack
fulfilment conditions, with criteria that can easily be described as true or false (e.g., related to
documentation publication and accessibility and maintenance of metrics) as the main exceptions.

Second, some criteria in frameworks have tenuous relationships to quality or are more descriptive
than analytical. For example, flexibility of a metric (e.g., adaptability to different methods and data,
and applicability to different locations) is often defined as a feature of a high-quality metric (Appendix
2; e.g. appearing within the NPl and TNFD criteria lists). But, having separated out the concept of
applicability, it is not clear to us that a flexible metric is of higher quality than a less flexible metric if it
is applied to the right problem. Also, some sets of criteria apply differential importance to criteria. For
example, TNFD assigns criteria to the categories “essential”, “important”, “desirable”, but states that
the weight put on each criterion will vary according to “the individual organisation’s circumstances”
(TNFD, 2023a) — making the categories difficult to consistently interpret and complicating the way they
would drive metric selection.

Finally, many sub-criteria overlap in describing the same feature of a metric, even though they are
categorised under different criteria. For example, the TNFD list of sub-criteria includes “well-
documented relationships between impact drivers and values of the metrics” under the “Relevant”
category, and “responds to realistic changes in pressures” under the “Responsive” category. Drivers
and pressures, however, are different framings of the same thing, and these two criteria could be
addressed by a single criterion focusing on the documentation of metrics’ responsiveness to different
pressures. The current use of such redundant criteria is likely to cause confusion for users of these
selection guidelines.

To overcome these issues and produce unambiguous, succinct, and robust guidance, we propose five
harmonised quality criteria (Figure 3) that attempt to capture the consensus across guidance
frameworks: i) ‘Adaptable to improvements’, capturing criteria associated with a metric's ability to be
maintained, improved, and incorporate new data; ii) ‘Accessible’, capturing the ease with which
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companies can use and understand the metric, including its affordability and the clarity of any output;
iii) ‘Credible and science-based’, a broad category that can capture the acceptance of the metricin
peer-reviewed scientific literature, how well the metric handles uncertainties, and the results of
verification and performance-testing studies; iv) ‘Informative’, capturing the metric’s ability to provide
useful and sufficiently granular information for objectives like measuring progress towards targets,
detecting trends and thresholds, raising awareness and incorporating social elements (e.g., through
link to ecosystem services) ; and v) ‘Responsive’, capturing the metric’s ability to respond to SON
changes driven by pressures. These five categories can be the nucleus of a harmonised approach to
assessing metric quality. In this process, consideration should be given to whether some categories
could carry more weight and defining the specific sub-criteria against which metrics can be judged,
with clear conditions for fulfilment.

A) TNFD criteria categories TNFD NPI GBF BIP
Accessible 1 1 1
Aligned 1 1 2
Credible and science-based 6 1 1 1
Ecologically connected 2 Number of criteria/sub-criteria
Ecosystem-explicit 1 per category
Flexible 3 1 I:l 12
Forward-looking 1
Relevant 3 2 I:'
3-4
Responsive 4 1 1
Sacially connected 1 I:l 56
Timely 3 2 2
Understandable 1 1
Verifiable 1 1 1
B) Harmonised quatllty criteria TNFD NPI GBF BIP
categories
Adaptable to Improvements 2 1 1 1
Accessible 2 1 1 1
Credible and science-based 10 3 2 2
Informative 3 1 1
Responsive 5, 1 1
Unrelated to harmonised categories 8 1 2

Figure 3. A) Number of criteria or sub-criteria used to define a “successful” or “reliable” SON metric or
biodiversity indicator across frameworks. For consistency, all criteria from different frameworks were
classified using TNFD’s categories for essential, important and desirable criteria for ecosystem condition
metrics (TNFD, 2023a) (Appendix 2). However, there is no expectation for the criteria of all frameworks to cover
all TNFD categories, since the reviewed frameworks and their criteria lists have different objectives (e.g.,
“Ecosystem explicit” is clearly an important criterion for ecosystem condition metrics but might be irrelevant for
other types of SON metrics). B) Number of criteria or sub-criteria from different frameworks classified under
the proposed harmonised quality criteria categories. The last row shows the number of criteria/sub-criteria
that couldn’t be classified under the proposed categories (i.e., criteria with a weak relationship to quality and
linked to applicability, such as “Ecosystem-explicit” or “Flexible”, and criteria not easily fitting into a single
harmonised criterion, such as “Can readily be recomputed to track change over time” which captures both a
metric’s adaptability to improvements and its informativeness).

2. Insufficient evidence to evaluate metrics against criteria

A second problem that metric selection guidance frameworks must overcome is the lack of sufficient
information on SON metrics’ traits to enable them to be evaluated against established applicability
and quality criteria. To the best of our knowledge, no frameworks with guidance for SON measurement
or metric selection have themselves collated evidence for named SON metrics or funded independent
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evaluation against the criteria they have set. Again, the expectation has implicitly been that usersin
business and financial institutions, or their supporting specialists, will perform this evidence collation
and evaluation themselves; potentially without sufficient technical or ecological knowledge (e.g. for
tasks such as defining a metric’s responsiveness or link to biodiversity components) or access to
scientific resources (e.g. literature on a metric’s verification on the ground). Indeed, as discussed
above, many frameworks do not provide a sufficient definition of criteria fulfilment to even allow for
evaluation. For those companies and their consultants without access to sufficient technical
knowledge for evaluation of metrics, guidance frameworks and their criteria may not be useful in their
current form.

Open-source and centralised information on named SON metrics is therefore needed, providing
transparent evaluation of their applicability and quality. Such standardised and verified data would
reduce the reliance in metric selection on users’ individual assessments and act as a reliable source
to support non-experts and specialists in their evaluations of SON metrics. For evaluation of metrics
against applicability criteria, most evidence that is required is descriptive, such as the focal
geographic area or what the metric is measuring. A key barrier is that metrics often lack sufficient
transparency for assessment (Hickman et al., 2025). For example, public documentation lacks clear
explanations of the underlying data, methods and assumptions, hindering interpretation and
understanding of metrics. However, if established guidance frameworks begin to incorporate metric
profiling and evaluation as an essential part of their process, metric developers will be incentivised to
increase transparency in order to be included in the recommendations of guidelines. In this process, a
balance must be identified between the need for transparency and protection of commercial
intellectual property, which drives desirable innovation in metrics. A useful corollary is in the field of
financial economics, in which commercial datasets are used by researchers in collaboration with data
providers (e.g. Garel et al., 2024). In such collaborations, verification analyses of such datasets can
provide an attractive opportunity for independent ratification that data providers can reference when
marketing their products.

For the evaluation of metrics against quality criteria that requires more extended testing (e.g., involving
verification and performance studies), evidence can be generated through ecological and
conservation science research g. (e.g. Dove et al., 2023; Jung et al., 2017; Lamb et al., 2009; Martin et
al., 2019; Rowland et al., 2020). For example, metric outputs can be verified with field data collected
from real businesses. A key barrier to this process is the long time-series needed to develop valid
inferences of metric quality. This could be overcome by space-for-time studies in which studies at
multiple distinct sites proxy for changing ecological conditions over time (Purvis et al., 2018) and
through virtual ecologist approaches (Zurell et al., 2010), where standardised simulated data can be
used to assess different metrics’ responsiveness to patchy data and behaviour over time.

These practical barriers to gathering these data are not trivial but there is clear value in generating
such evidence. Whether the cost should be borne by individual companies, by data-providers
themselves, by industry-level or sectoral organisations, or be publicly funded is a question for the
users of SON metrics. Publicly-funded evaluation may be appropriate where the resulting evidence
has broad usefulness and can support metric selection across many organisations. The evaluation of
SON metrics by publicly-funded scientists already has some history in conservation science, including
evaluation of metrics against criteria in marine (Fulton et al., 2005), freshwater (e.g. Diamond et al.,
2012; Gallardo et al., 2011; Herbst & Silldorff, 2006), and terrestrial realms (e.g. Bell & Malerba, 2025;
Rowland et al., 2020; Santini et al., 2017; Stevenson et al., 2024). A recent example of how evaluation
and scoring can underpin clear recommendations on which metrics to use in a business-like context
can be found in Bank et al.’s (2025) work on agroecosystem condition metrics.
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3. Selection guidelines lack sufficient stepwise structure

The final problem identified in current metric selection guidelines is poor structuring of the criteria that
users apply to filter and select the most applicable and high-quality SON metric for their aims and
context. Bringing together an established framework for defining a metric’s applicability and quality,
with evidence on how the metric performs against defined criteria, would lay the groundwork for
improved metric selection guidance. Alone, however, these elements would not intuitively help a user
decide which metric to use for their specific context.

To enable the metric filtering process, we envisage metric selection guidance that defines sequential
selection pathways. In Figure 4, we show how a stepwise selection pathway rooted in applicability and
quality assessments could guide the evaluation of candidate metrics for a specific SON assessment
and business context. A standardised and informed process such as this can lead to the selection of
the most suitable available SON metrics (Figure 4, green pathway) and avoid unjustified metrics
selection, based on individual interpretations of general selection guidelines (Figure 4, purple
pathway).

In our proposed selection pathway, as a first step, information about a user’s context should be used
to filter out metrics that are not applicable to a chosen SON assessment. This initial filtering process
would use evidence from the collation of the characteristics of candidate metrics, as discussed
above, to define a set of metrics that are appropriate for the user's context. The applicability
assessment section in Figure 4 shows a potential approach to evaluate recommended candidate
metrics for a hypothetical corporate SON assessment and filter them based on applicability criteria
(from Figure 2B) by a) identifying the characteristics of an “ideal” metric for the focal assessment and
b) filtering out candidate metrics with incompatible traits. Following this initial filtering, the applicable
metrics can then be compared in terms of their quality. As a visual example, the quality assessment
section in Figure 4 shows an approach to transforming the results of the quality assessment into
quantitative scores that would allow ranking of metrics (e.g., by calculating average scores for each
quality category based on scores of sub-criteria).

These examples show how the structuring of selection processes can help guidance frameworks move
away from generic metric recommendations (e.g., based on SON assessment type without
considering the business context) towards tailored and robust metric selections. The illustrative
applicability assessment shown in Figure 4 exemplifies a potential case where a candidate metric is
found to be suitable for the given corporate assessment and context. However, cases where all
available candidate metrics might be defined as unsuitable demonstrate the difficulty of finding a
metric that “ticks all boxes”. However, even in these cases, the procedure suggested here can bring
clarity on how particular metrics can or cannot be used in disclosures. For example, results from SON
assessments using somewhat unapplicable metrics would need to be reported in a way that reflects
the metrics' scope and limitations, instead of reporting results without awareness or justification of
their suitability for an assessment. The assessment of gaps in existing metrics’ suitability for different
SON assessments and business contexts can also help identify priorities for improvements or
development of SON metrics.



Hypothetical corporate SON assessment: A company following TNFD’s LEAP framework to assess and disclose its impacts on nature aims to identify which of its direct operations are
in ecologically sensitive locations (assessment included in the ‘Locate’ phase of the LEAP framework). This initial step will define the priority locations where the severity of negative impacts on
nature (e.g., changes in SON) will be evaluated in detail to feed into the company’s nature-related disclosures.

The company grows crops across farms in Southwest Australia (average farm size ~80 hectares) in areas dominated by shrubland and is running its assessment in 2024. They aim to use a metric that
provides clear SON measurements to help them identify areas important for biodiversity or species, or that have high or declining ecosystem integrity, and assess whether any of their farms are
within such areas. Their objective is to use a metric with underlying data that includes (or is relevant for) a diverse set of taxonomic groups and that accounts for the effects of land-use change, which
has been identified as a pressure linked to their activities with potential high impacts on nature.

To find an initial set of candidate metrics, the company consults the TNFD’s LEAP approach guidance (TNFD, 2023a) and online Tool Catalogue, plus the Nature Tools Compass (UNEP-WCMC, 2026),
since these sources recommend named metrics for different phases within the TNFD LEAP Framework. Confused by the number of metrics recommended by these sources for the focal LEAP
assessment, they choose three candidate metrics for their high profile, accessibility, and global coverage of available spatial data: the Species Threat Abatement and Restoration metric (STAR) (IBAT,
2026; Mair et al., 2023), the Biodiversity Intactness Index (Bll) (De Palma et al., 2024, 2025) and the Ecosystem Integrity Index (Ell) (Hill et al., 2022; Leutner, 2025). The company must now conduct
their own assessments to determine whether these metrics are suitable for the focal SON assessment and the company’s economic and ecological context. In this hypothetical scenario, we
exemplify potential outcomes of the evaluation and selection of candidate metrics through two processes: one based on available guidance for SON metrics selection, and another grounded in the
proposed standardised selection process based on applicability and quality criteria (outlined in Figures 2B and 3B) to filter out metrics that are not suitable for the organisational context.
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399 Figure 4. An example of a potential evaluation of candidate SON metrics for a hypothetical corporate

400 assessment. The figure shows the potential outcomes of the evaluation of candidate metrics when based on
401 available guidance (purple pathway) and the proposed standardised process (green pathway) for SON metrics
402 selection. The three chosen candidate metrics are used for illustrative purposes; we did not consider all metrics
403 recommended by current guidelines for similar SON corporate assessments. The traits shown for candidate
404 metrics are based on available datasets (see references in top blue box) and not on the metrics’ potential.
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Conclusion

Existing frameworks for corporate SON measurement and disclosure have emphasised the
importance of using multiple metrics to measure a key set of nature components. However, we have
highlighted the need to improve associated guidelines that help corporate users select these metrics
based on their contexts. By identifying problems with current SON metric selection guidance, we have
argued that there are three key places for improvement. First, by overcoming the problem of unclear
and unharmonised criteria for quality and applicability across frameworks, guidance framework
designers could set up a meaningful framework that defines the attributes of metrics that should
influence user choice, given their context. Second, by overcoming the lack of evidence for evaluating
metrics’ alignment with and performance against established criteria, framework developers can
consolidate and disseminate evidence by researchers that would allow a clear definition of a metric’s
applicability and quality. Finally, by overcoming the lack of a stepwise structure to progressively filter
metrics that are relevant and useful for a user’s SON problem, developers can create frameworks that
guide users to specific metrics. This improvement in guidelines would align with work to identify the
comparability of SON metrics (Stimpson et al., 2026) to produce a system of corporate disclosures
that are both ecologically robust and useful for users of disclosures, such as financial institutions and
researchers. Importantly, resolving these limitations can help overcome the confusion created by the
rapid increase in available SON metrics and the complexity in reporting on SON. This can increase the
uptake, effectiveness, and utility of corporate SON reporting and disclosure and, in turn, contribute to
achieving Target 15 by 2030. Failure to address these issues, on the other hand, risks the avoidance or
misuse of SON measurements in corporate nature-related assessments, reinforcing a disconnect
between organisational biodiversity reporting and the ecological outcomes that such reporting is
intended to support.

Acknowledgements

This project was supported by the private donation of the Azura Group. The use of this funding
was unrestricted, and the donor had no input on any part of the project, including
conceptualisation, methods or results. RNM is funded part-time by the Nature Positive
Initiative. We thank Thomas B. White for his comments supporting the conceptualisation and
writing of this essay.

References

Addison, P. F. E., Stephenson, P. J., Bull, J. W., Carbone, G., Burgman, M., Burgass, M. J., Gerber, L. R.,
Howard, P., McCormick, N., McRae, L., Reuter, K. E., Starkey, M., & Milner-Gulland, E. J. (2020).
Bringing sustainability to life: A framework to guide biodiversity indicator development for
business performance management. Business Strategy and the Environment, 29(8), 3303-3313.
https://doi.org/10.1002/bse.2573

Alkemade, R., Van Oorschot, M., Miles, L., Nellemann, C., Bakkenes, M., & Ten Brink, B. (2009).
GLOBIO3: A framework to investigate options for reducing global terrestrial biodiversity loss.
Ecosystems, 12(3), 374-390. https://doi.org/10.1007/s10021-009-9229-5

Arcadis, UNEP-WCMC, Capitals Coalition, ICF, & WCMC Europe. (2023). Measuring and valuing
biodiversity at site level. Implementation guidance for the Align project recommendations.
https://capitalscoalition.org/wp-
content/uploads/2025/06/Align_site_level_implementation_guidance.pdf



447
448
449
450

451
452
453

454
455
456

457
458
459

460
461
462
463
464

465
466
467

468
469
470

471
472
473

474
475
476

477
478
479

480
481
482

483
484
485

Bank, E., Lange, S., Czlcz, B., Hinsch, M., & Burkhard, B. (2025). Towards standardized ecosystem
condition assessments: Selecting agroecosystem condition indicators based on SEEA EA with an
example application in Lower Saxony, Germany. Ecological Indicators, 177.
https://doi.org/10.1016/j.ecolind.2025.113813

Bell, K., & Malerba, M. E. (2025). Biodiversity monitoring for biocredits: a case study comparing
acoustic, eDNA, and traditional methods. Biodiversity and Conservation, 34(7), 2513-2528.
https://doi.org/10.1007/s10531-025-03083-0

Brooks, S., & Bubb, P. (2014). Key Knowledge for Successful Biodiversity Indicators. UNEP-WCMC,
Cambridge, UK 12pp. https://www.bipindicators.net/resources/national-resources/key-
knowledge-for-successful-biodiversity-indicators

Bundy, A., Gomez, C., & Cook, A. M. (2019). Scrupulous proxies: Defining and applying a rigorous
framework for the selection and evaluation of a suite of ecological indicators. Ecological
Indicators, 104, 737-754. https://doi.org/10.1016/j.ecolind.2019.01.031

Burgess, N. D., Ali, N., Bedford, J., Bhola, N., Brooks, S., Cierna, A., Correa, R., Harris, M., Hargey, A.,
Hughes, J., McDermott-Long, O., Miles, L., Ravilious, C., Ramos Rodrigues, A., van Soesbergen,
A., Sihvonen, H., Seager, A., Swindell, L., Vukelic, M., ... Butchart, S. H. M. (2024). Global Metrics
for Terrestrial Biodiversity. Annual Review of Environment and Resources, 49, 673-709.
https://doi.org/10.1146/annurev-environ-121522

Convention on Biological Diversity (CBD). (2022). Monitoring framework for the Kunming-Montreal
Global Biodiversity Framework. Doc. CBD/COP/DEC/15/5, Convention on Biological Diversity,
Montreal. https://www.cbd.int/doc/decisions/cop-15/cop-15-dec-05-en.pdf

Collen, B., Ram, M., Zamin, T., & Mcrae, L. (2008). The tropical biodiversity data gap: addressing
disparity in global monitoring. In Mongabay.com Open Access Journal-Tropical Conservation
Science (Vol. 1, Number 2).

Czucz, B., Keith, H., Maes, J., Driver, A., Jackson, B., Nicholson, E., Kiss, M., & Obst, C. (2021).
Selection criteria for ecosystem condition indicators. In Ecological Indicators (Vol. 133). Elsevier
B.V. https://doi.org/10.1016/j.ecolind.2021.108376

De Palma, A., Contu, S., Thomas, G. E., Duffin, C., Nix, S., & Purvis, A. (2024). The Biodiversity
Intactness Index (Bll) developed by The Natural History Museum, London: Methodology (v2.1.1).
The Natural History Museum, London.

De Palma, A., Contu, S., Thomas, G. E., Duffin, C., Nix, S., & Purvis, A. (2025). The Biodiversity
Intactness Index (Bll) developed by The Natural History Museum, London: Methodology (v2.1.1).
The Natural History Museum, London.

De Ryck, J., Driesen, K., Lammerant, J., & Verhelst, J. (2024). Assessment of Biodiversity Measurement
Approaches for Businesses and Financial Institutions, Update Report 5 on behalf of the EU
Business & Biodiversity Platform.

Diamond, J., Stribling, J. R., Huff, L., & Gilliam, J. (2012). An approach for determining bioassessment
performance and comparability. Environmental Monitoring and Assessment, 184(4), 2247-2260.
https://doi.org/10.1007/s10661-011-2114-7



486 Dove, S., Bohm, M., Freeman, R., McRae, L., & Murrell, D. J. (2023). Quantifying reliability and data

487 deficiency in global vertebrate population trends using the Living Planet Index. Global Change
488 Biology, 29(17), 4966-4982. https://doi.org/10.1111/gcb.16841

489 Fulton, E. A., Smith, A. D. M., & Punt, A. E. (2005). Which ecological indicators can robustly detect
490 effects of fishing? ICES Journal of Marine Science, 62(3), 540-551.

491 https://doi.org/10.1016/j.icesjms.2004.12.012

492  Gallardo, B., Gascén, S., Quintana, X., & Comin, F. A. (2011). How to choose a biodiversity indicator -
493 Redundancy and complementarity of biodiversity metrics in a freshwater ecosystem. Ecological
494 Indicators, 11(5), 1177-1184. https://doi.org/10.1016/j.ecolind.2010.12.019

495 Garel, A., Romec, A., Sautner, Z., & Wagner, A. F. (2024). Do investors care about biodiversity? Review
496 of Finance, 28(4), 1151-1186. https://doi.org/10.1093/rof/rfae010

497 Hawkins, I., Bromwich, T., Jouffray, J. B., White, T. B., Bull, J. W., Chang, F., Milner-Gulland, E. J., & zu
498 Ermgassen, S. O. S. E. (2026). Evaluating the biodiversity commitments of Earth’s keystone
499 corporations. One Earth. https://doi.org/10.1016/j.oneear.2026.101747

500 Herbst, D. B., & Silldorff, E. L. (2006). Comparison of the performance of different bioassessment

501 methods: similar evaluations of biotic integrity from separate programs and procedures. In Am.
502 Benthol. Soc (Vol. 25, Number 2).

503 Hickman, S., Cantele, M., Balogh, A., Dyndo, M., Willetts, J., Morgain, R., Geary, W., & Wintle, B. (2025).
504 Making money talk nicely: Biodiversity impact assessment for investors.

505 https://papers.ssrn.com/abstract=5283115

506 Hill, S. L. L., Harrison, M. L. K., Maney, C., Fajardo, J., Harris, M., Ash, N., Bedford, J., Danks, F. S.,

507 Guaras, D., Hughes, J., Jones, M., Mason, T., & Burgess, N. (2022). The Ecosystem Integrity Index:
508 a novel measure of terrestrial ecosystem integrity. bioRxiv.

509 https://doi.org/10.1101/2022.08.21.504707

510 Integrated Biodiversity Assessment Tool (IBAT). (2026). The IUCN Red List of Threatened Species,

511 Protected Area and Key Biodiversity Area data downloaded from the Integrated Biodiversity

512 Assessment Tool (IBAT) (http://www.ibat-alliance.org). Provided by BirdLife International,

513 Conservation International, IUCN and UNEP-WCMC. Please contact ibat@ibat-alliance.org for
514 further information . https://www.ibat-alliance.org/

515 Jones, J. P. G., Collen, B., Atkinson, G., Baxter, P. W. J., Bubb, P, Illian, J. B., Katzner, T. E., Keane, A.,

516 Loh, J., Mcdonald-Madden, E., Nicholson, E., Pereira, H. M., Possingham, H. P., Pullin, A. S.,
517 Rodrigues, A. S. L., Ruiz-Gutierrez, V., Sommerville, M., & Milner-Gulland, E. J. (2011). El Porqué,
518 Qué y Como de los Indicadores Globales de Biodiversidad Mas Alla de la Meta 2010.

519 Conservation Biology, 25(3), 450-457. https://doi.org/10.1111/j.1523-1739.2010.01605.x

520 Jung, M., Hill, S. L. L., Platts, P. J., Marchant, R., Siebert, S., Fournier, A., Munyekenye, F. B., Purvis, A.,

521 Burgess, N. D., & Newbold, T. (2017). Local factors mediate the response of biodiversity to land
522 use on two African mountains. Animal Conservation, 20(4), 370-381.
523 https://doi.org/10.1111/acv.12327

524  Karr, J.R., Larson, E. R., & Chu, E. W. (2022). Ecological integrity is both real and valuable. In
525 Conservation Science and Practice (Vol. 4, Number 2). John Wiley and Sons Inc.
526 https://doi.org/10.1111/csp2.583



527
528
529

530
531
532
533

534
535

536
537
538
539
540

541
542
543
544

545
546
547

548
549
550

551
552

553
554
555

556
557
558
559

560
561
562

563
564
565
566
567

Lamb, E. G., Bayne, E., Holloway, G., Schieck, J., Boutin, S., Herbers, J., & Haughland, D. L. (2009).
Indices for monitoring biodiversity change: Are some more effective than others? Ecological
Indicators, 9(3), 432-444. https://doi.org/10.1016/j.ecolind.2008.06.001

Lawson, J., Lee-Grant, C., O’Neill, A., Forey, E., de Ruig, L., Weeks, T., Yang, J., Ewers, R., Rosindell, J.,
& Pearse, W. D. (2025). Systematic review of biodiversity monitoring shows gradual rise of
scaleable and automated methods and inherent spatial and taxonomic biases.
https://doi.org/10.1101/2025.10.17.682377

Leutner, B. (2025). The Ecosystem Integrity Index: A comprehensive, globally applicable, and unified
metric for ecosystem health. Technical Whitepaper. The Land Banking Group, Munich, Germany.

Mair, L., Amorim, E., Bicalho, M., Brooks, T. M., Calfo, V., de T. Capellao, R., Clubbe, C., Evju, M.,
Fernandez, E. P., Ferreira, G. C., Hawkins, F., Jiménez, R. R., Jordao, L. S. B., Kyrkjeeide, M. O.,
Macfarlane, N. B. W., Mattos, B. C., de Melo, P. H. A., Monteiro, L. M., Nic Lughadha, E., ...
McGowan, P. J. K. (2023). Quantifying and mapping species threat abatement opportunities to
support national target setting. Conservation Biology, 37(1). https://doi.org/10.1111/cobi.14046

Mair, L., Elnahass, M., Xiang, E., Hawkins, F., Siikkamaki, J., Hillis, L., Barrie, S., & McGowan, P. J. K.
(2024). Corporate disclosures need a biodiversity outcome focus and regulatory backing to
deliver global conservation goals. Conservation Letters, 17(4).
https://doi.org/10.1111/conl.13024

Maroun, W., & Ecim, D. (2024). Biodiversity reporting by United Kingdom (UK)-listed companies: A
review of extent, content and readability of disclosures. Business Strategy and the Environment,
33(8), 7800-7824. https://doi.org/10.1002/bse.3866

Martin, P. A., Green, R. E., & Balmford, A. (2019). The biodiversity intactness index may underestimate
losses. In Nature Ecology and Evolution (Vol. 3, Number 6, pp. 862-863). Nature Research.
https://doi.org/10.1038/s41559-019-0895-1

Niemeijer, D., & de Groot, R. S. (2008). A conceptual framework for selecting environmental indicator
sets. Ecological Indicators, 8(1), 14-25. https://doi.org/10.1016/j.ecolind.2006.11.012

Nature Positive Initiative (NPI). (2025). Draft State of Nature Metrics for Piloting. Post-Consultation
Updates. https://www.naturepositive.org/app/uploads/2025/02/Draft-State-of-Nature-Metrics-
for-Piloting_170125.pdf

Nature Positive Initiative (NPI). (2026). Draft measurement guidance executive summary: State of
Nature Metrics - February 2026.
https://www.naturepositive.org/app/uploads/2026/02/Supporting-Information_Draft-
Measurement-Guidance-Executive-Summary_Feb2026.pdf

Organisation for Economic Co-operation and Development (OECD). (1993). Core set of indicators for
environmental performance reviews. A synthesis report by the Group on the State of the
Environment. Organisation for Economic Co-operation and Development. Paris.

Pereira, H. M., Ferrier, S., Walters, M., Geller, G. N., Jongman, R. H. G., Scholes, R. J., Bruford, M. W.,
Brummitt, N., Butchart, S. H. M., Cardoso, A. C., Coops, N. C., Dulloo, E., Faith, D. P., Freyhof, J.,
Gregory, R. D., Heip, C., Hoft, R., Hurtt, G., Jetz, W., ... Wegmann, M. (2013). Essential biodiversity
variables. In Science (Vol. 339, Number 6117, pp. 277-278). American Association for the
Advancement of Science. https://doi.org/10.1126/science.1229931



568
569
570
571
572

573
574

575
576
577

578
579
580
581

582
583

584
585
586
587
588

589

590
591
592

593
594
595

596
597
598
599

600
601
602
603

604
605

606
607
608

Purvis, A., Newbold, T., De Palma, A., Contu, S., Hill, S. L. L., Sanchez-Ortiz, K., Phillips, H. R. P,,
Hudson, L. N., Lysenko, I., Borger, L., & Scharlemann, J. P. W. (2018). Modelling and Projecting the
Response of Local Terrestrial Biodiversity Worldwide to Land Use and Related Pressures: The
PREDICTS Project. In Advances in Ecological Research (Vol. 58, pp. 201-241). Academic Press
Inc. https://doi.org/10.1016/bs.aecr.2017.12.003

Rohwer, Y., & Marris, E. (2021). Ecosystem integrity is neither real nor valuable. Conservation Science
and Practice, 3(4). https://doi.org/10.1111/csp2.411

Rowland, J. A., Lee, C. K. F.,, Bland, L. M., & Nicholson, E. (2020). Testing the performance of ecosystem
indices for biodiversity monitoring. Ecological Indicators, 116.
https://doi.org/10.1016/j.ecolind.2020.106453

Santini, L., Belmaker, J., Costello, M. J., Pereira, H. M., Rossberg, A. G., Schipper, A. M., Ceausu, S.,
Dornelas, M., Hilbers, J. P., Hortal, J., Huijbregts, M. A. J., Navarro, L. M., Schiffers, K. H., Visconti,
P., & Rondinini, C. (2017). Assessing the suitability of diversity metrics to detect biodiversity
change. Biological Conservation, 213, 341-350. https://doi.org/10.1016/j.biocon.2016.08.024

Scholes, R. J., & Biggs, R. (2005). A biodiversity intactness index. www.nature.com/nature
Simpson, E. H. (1949). Measurement of Diversity. Nature, 163, 688.

Sparks, T. H., Butchart, S. H. M., Balmford, A., Bennun, L., Stanwell-Smith, D., Walpole, M., Bates, N.
R., Bomhard, B., Buchanan, G. M., Chenery, A. M., Collen, B., Csirke, J., Diaz, R. J., Dulvy, N. K.,
Fitzgerald, C., Kapos, V., Mayaux, P., Tierney, M., Waycott, M., ... Green, R. E. (2011). Linked
indicator sets for addressing biodiversity loss. ORYX, 45(3), 411-419.
https://doi.org/10.1017/S003060531100024X

Stephenson, P. J., & Walls, J. (2022). A New Biodiversity Paradigm for Business. Amplify, 35(5), 6-14.

Stevenson, S. L., Watermeyer, K., Ferrier, S., Fulton, E. A., Xiao, H., & Nicholson, E. (2024).
Corroboration and contradictions in global biodiversity indicators. Biological Conservation, 290.
https://doi.org/10.1016/j.biocon.2024.110451

Stimpson, B., Raymond, S., Bull, J., & Milner-Gulland, E. J. (2026). A Conceptual Framework for
Assessing Comparability Between Corporate Biodiversity Impact Accounting Tools. Business
Strategy and the Environment, 35(3), 4510-4520. https://doi.org/10.1002/bse.70404

Taskforce on Nature-related Financial Disclosures (TNFD). (2023a). Guidance on the identification and
assessment of nature-related issues: The LEAP approach. Version 1.1.
https://tnfd.global/publication/additional-guidance-on-assessment-of-nature-related-issues-
the-leap-approach/

Taskforce on Nature-related Financial Disclosures (TNFD). (2023b). Recommendations of the
Taskforce on Nature-related Financial Disclosures.
https://tnfd.global/publication/recommendations-of-the-taskforce-on-nature-related-financial-
disclosures/

Taskforce on Nature-related Financial Disclosures (TNFD). (2025). TNFD 2025 Status Report.
https://tnfd.global/tnfd-2025-status-report/

Taskforce on Nature-related Financial Disclosures (TNFD). (2026). Discussion paper on state of nature
measurement. https://tnfd.global/publication/discussion-paper-on-state-of-nature-
measurement/#publication-content



609
610
611

612
613
614

615
616
617
618

619
620

621
622
623
624

625
626
627
628
629

630
631
632

633

Troudet, J., Grandcolas, P., Blin, A., Vignes-Lebbe, R., & Legendre, F. (2017). Taxonomic bias in
biodiversity data and societal preferences. Scientific Reports, 7(1).
https://doi.org/10.1038/s41598-017-09084-6

United Nations Environment Programme — World Conservation Monitoring Centre (UNEP-WCMC).
(2026). Nature Tools Compass. UN Environment Programme World Conservation Monitoring
Centre. Cambridge, UK. https://resources.unep-wcmec.org/products/WCMC_DT010

UNEP-WCMC, Capitals Coalition, Arcadis, ICF, & WCMC Europe. (2022). Recommendations for a
standard on corporate biodiversity measurement and valuation, Aligning accounting approaches
for nature. https://capitalscoalition.org/wp-content/uploads/2021/03/330300786-Align-
Report_v4-301122.pdf

World Business Council on Sustainable Development (WBCSD). (2026). Nature Action Portal.
https://www.wbcsd.org/metrics/

White, T. B., Petrovan, S. O., Bennun, L. A., Butterworth, T., Christie, A. P., Downey, H., Hunter, S. B.,
Jobson, B. R., zu Ermgassen, S. O. S. E., & Sutherland, W. J. (2023). Principles for using evidence
to improve biodiversity impact mitigation by business. Business Strategy and the Environment,
32(7), 4719-4733. https://doi.org/10.1002/bse.3389

zu Ermgassen, S. O. S. E., Howard, M., Bennun, L., Addison, P. F. E., Bull, J. W., Loveridge, R., Pollard,
E., & Starkey, M. (2022). Are corporate biodiversity commitments consistent with delivering
‘nature-positive’ outcomes? A review of ‘nature-positive’ definitions, company progress and
challenges. In Journal of Cleaner Production (Vol. 379). Elsevier Ltd.
https://doi.org/10.1016/j.jclepro.2022.134798

Zurell, D., Berger, U., Cabral, J. S., Jeltsch, F., Meynard, C. N., Minkemduller, T., Nehrbass, N., Pagel, J.,
Reineking, B., Schroder, B., & Grimm, V. (2010). The virtual ecologist approach: Simulating data
and observers. Oikos, 119(4), 622-635. https://doi.org/10.1111/j.1600-0706.2009.18284.x



