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Abstract

Demand is increasing among investors to create portfolios that encourage positive

outcomes for biological diversity. The evolution of investment strategies for transi-

tions to zero carbon over the last two decades provides insights that will assist in

shaping strategies for biodiversity-positive investments. Many emerging approaches

to capture company impact and dependence on biodiversity focus on nature-related

threats to an organisation by assessing ecosystem integrity. Other approaches focus

on minimising an organisation's contribution to risks of species extinction by using

data sets such as the IUCN's Red List of Threatened Species. However, while these

approaches are useful for assessing threats to and from biodiversity for individual

companies, to be effective for investment portfolio construction, metrics need to be

comparable across companies in an investment universe. Many of the threat assess-

ments that could link corporate activities to impacts are incomplete and omit critical

information. If the investment community focuses on biodiversity without sufficient

forethought, there is a risk of entrenching metrics with significant flaws. In this paper,

we suggest that interim approaches are needed to support investors in understanding

the approaches being taken by potential investee companies. To that end, we present

and discuss a disclosure-based Biodiversity Management Quality and a classification-

based Biodiversity Revenues metric for biodiversity-related investing.

K E YWORD S

biodiversity metrics, biodiversity revenues, carbon, forward-looking metric, green revenues,
management quality, nature-positive investment, sustainable finance

1 | INTRODUCTION

Climate change is inextricably linked with ecological, economic and

social well-being (Otero et al., 2020) and is currently the primary moti-

vation of transitions to sustainable economies (Dikau et al., 2021;

Abbreviations: BMQ, Biodiversity Management Quality; BR, Biodiversity Revenue; ESG,

Environmental, Social and Governance; EU, European Union; FTSE100, Financial Times Stock

Exchange 100 Index; GDP, Gross Domestic Product; GHG, Greenhouse Gas Protocol; IUCN,

International Union for the Conservation of Nature; STAR, Species Threat Abatement and

Restoration; TCFD, Task Force on Climate-Related Financial Disclosures; TPI, Transitions

Pathway Initiative; UNEP, United Nations Environmental Program; WCMC, World

Conservation Monitoring Centre; WWF, World Wide Fund for Nature.

Received: 11 May 2023 Revised: 20 August 2023 Accepted: 1 September 2023

DOI: 10.1002/bse.3570

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2023 The Authors. Business Strategy and The Environment published by ERP Environment and John Wiley & Sons Ltd.

Bus Strat Env. 2023;1–16. wileyonlinelibrary.com/journal/bse 1

https://orcid.org/0000-0001-8374-9284
https://orcid.org/0000-0003-0435-4829
mailto:mburgman@ic.ac.uk
https://doi.org/10.1002/bse.3570
http://creativecommons.org/licenses/by/4.0/
http://wileyonlinelibrary.com/journal/bse
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fbse.3570&domain=pdf&date_stamp=2023-09-19


Rosenbloom et al., 2019). Yet, human impacts on species and ecosys-

tems driven by many factors in addition to climate change are sub-

stantial and accelerating (IPBES, 2019). Biological diversity, or

biodiversity, means ‘the variability among living organisms’, including
‘diversity within species, between species and of ecosystems’
(CBD, 1992). The Convention on Biodiversity's Strategic Plan for Biodi-

versity 2011–2020 created 20 Aichi Biodiversity Targets that prom-

ised (among other things) to address the underlying causes of

biodiversity loss by, for instance, halving the rate of loss of all natural

habitats (CBD, 2010). None of the targets was fully met by the 2020

deadline (CBD, 2020). A suite of global biodiversity indicators has

been approved for use to assess fulfilment of the Convention's targets

by 2030 (CBD, 2022a).

From the perspective of climate change, the Greenhouse Gas

(GHG) Protocol, the most widely used approach to carbon emissions

reporting globally, was adopted because it offered relatively low

transaction costs, first-mover advantage, enhanced reputation

(Green, 2010), consistent methodology and a basis for comparing

sectors, regions and asset classes (Simmons et al., 2022). Voluntary

corporate carbon reporting frameworks (Envizi, n.d.) aim to ensure

consistency, reliability and compliance with the GHG Protocol.

Prominent examples include the Task Force on Climate-Related

Financial Disclosures (TCFD) (CDSB, 2022), which has formed the

basis for legislation in many countries,1 the Global Reporting Initia-

tive standards, the Sustainability Accounting Standards Board stan-

dards and the International Integrated Reporting scheme (Klaaßen &

Stoll, 2021). Among the carbon metrics, forward-looking assess-

ments of corporate intent (Dietz et al., 2018) deployed by invest-

ment companies could be adapted usefully to guide biodiversity

investment. Several groups have emerged that orchestrate emissions

reporting, data collation and participation by companies, providing a

basis (albeit imperfect) for investments in renewable energy, carbon

capture and storage, and in companies that have sound policies and

track records for reducing carbon emissions. More than $649bn was

invested worldwide in environmental, social and governance-focused

funds in 2021 (Reuters, 2021).

Biodiversity underpins most economic activity, either as nature-

related inputs to production or through the provision of ecosystem

services (UNEP, 2023). Threats to and impacts upon biodiversity are a

substantial and often unacknowledged financial and business risk

(Agarwala et al., 2022; Kraemer & Volz, 2022). The World Economic

Forum (2020) classified biodiversity-related financial risks to include

transition (to economies that sustain biodiversity), physical (arising

from damage to infrastructure, business assets and supply chains), liti-

gation and systemic risks (arising from the depletion of natural capital

and ecosystem services, such as the loss of pollinators from

agricultural systems; Capitals Coalition, 2020). These risks expose

investors to losses through defaults, reputational harm and changes in

the market value of investments. The risks are significant, with about

75% of the market capitalisation of the FTSE100 Index, for example,

associated with nature-dependent production processes (Natural Cap-

ital Finance Alliance, 2019, in EDIE, 2019). The Banque de France

found that 42% of the market value of securities held by French finan-

cial institutions comes from issuers (non-financial corporations) that

are highly or very highly dependent on at least one ecosystem service

(Svartzman et al., 2021). Similarly, the World Economic Forum (2020)

report found that more than half of global GDP has moderate to high

dependency on nature and its services.

As with carbon emissions, the sizes of investments and the

speed of change needed to halt human-induced extinctions (Target

4); protect 30% of Earth's lands, oceans, coasts and inland waters

by 2030 (Target 3); and restore 30% of degraded ecosystems

(Target 2, COP15, 2022) may exceed the resources or willingness of

individual governments (Deutz et al., 2020); institutional and private

investors will play a central role. We have begun to see estimates

of the required size of investment, with the Paulson Institute's

(Deutz et al., 2020) analysis suggesting that reversing the decline in

biodiversity by 2030 globally will require spending between US$

722–967 billion each year between 2020 and 2030. Yet, until

recently, limited attention has been paid to how financial investors

might encourage positive biodiversity outcomes in the 2030 Agenda

for Sustainable Development and the post-2020 Convention on Bio-

logical Diversity Global Strategy Framework (COP15, 2022; Moranta

et al., 2022).

Reliable biodiversity metrics are an essential element in support-

ing the investment community to engage with biodiversity outcomes.

Developing metrics for biodiversity is especially challenging because

measuring biodiversity is difficult, its links to business are complex,

and there is no consensus on appropriate trade-offs with potential

adverse social impacts (Bishop et al., 2009). Some metrics report the

state of biodiversity at a given location, or within a given area, others

assess the significance of a location, the priority of implementing

(or excluding) action at that location, or the probability of species or

habitat decline. Thus, some biodiversity metrics operate only at a

local level whereas others report on biodiversity over any spatial

extent (a business enterprise, country, region) by accounting for spa-

tial interactions and complementarities within that system (Leclère

et al., 2020; Rosa et al., 2020).

It is further complicated by the need to consider the ‘double
materiality’ of impacts, including both the impacts of businesses on

nature and the impacts of nature on business performances

(UNEP, 2023). Faced with this complexity, COP15 (2022) did not

reach agreement on detailed targets for global impacts on species or

ecosystems. Instead, it stipulated the need to encourage business,

especially large and transnational companies and financial institutions,

to monitor, assess and disclose risks, dependencies and impacts on

biodiversity, provide information and report on compliance to reduce

negative impacts, increase positive impacts and reduce biodiversity-

related risks (Target 15). However, such initiatives may not be

1The TCFD (2022) is the basis for many legislated carbon regulations: see, for example

• US: SEC.gov j SEC Proposes Rules to Enhance and Standardize Climate-Related

Disclosures for Investors

• EU: Guide on climate-related and environmental risks (europa.eu)

• AUS: 22-161MR ASIC encourages submissions to the International Sustainability

Standards Board consultation on global baseline climate and sustainability disclosures j
ASIC

• NZ: Mandatory climate-related disclosures j Ministry for the Environment
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implemented soon enough to stem imminent global biodiversity loss

(Addison et al., 2019; Business for Nature, 2022; de Silva et al., 2019),

especially for impacts linked to distant elements of value chains

(Beck-O'Brien & Bringezu, 2021; Crenna et al., 2020; Farsan

et al., 2018). This creates an urgent need to develop transparent, cost-

effective approaches to biodiversity impact reporting to guide invest-

ment that could be adopted internationally, using the resources and

data currently available.

While the Taskforce on Nature-related Financial Disclosures

Report (TNFD, 2021, 2022) has begun to offer direction, there are no

broadly accepted methods, indicators, or guidelines for the financial

valuation of biodiversity impacts or risks (Stephenson, 2019), without

which investors cannot assess biodiversity management performance

or practices (Addison et al., 2020; de Silva et al., 2019; zu Ermgassen,

Howard, et al., 2022). Metrics published by Soto-Navarro et al. (2020)

and more recently by WWF (2023) and UNEP (2023) were developed

in line with TNFD (2022) recommendations. They aim to minimise

impacts on local ecosystem composition, structure and function

through concepts including ecosystem intactness (the average number

and abundance of species remaining at a given location; Leclère

et al., 2020), ecosystem and landscape integrity, Potential Disappeared

Fraction and Mean Species Abundance (see Prescott et al., 2023, for a

comprehensive guide). Other metrics which we outline below provide

insight into biodiversity impact performance in terms of species

extinctions.

Substantial research is needed to create new data or uplift/

combine existing data so that they are fit for the purpose of guid-

ing investments and to design asset-based biodiversity metrics that

are appropriate for portfolio construction. The mitigation hierarchy

provides a framework for implementing biodiversity-positive invest-

ment strategy (Arlidge et al., 2018; Milner-Gulland et al., 2021).

However, investments in avoiding, mitigating, or offsetting impacts

on biodiversity are likely to move before such metrics can be suffi-

ciently tested (CPIC, 2021). If the investment community focuses

on biodiversity without sufficient forethought, there is a risk of

treating the symptoms of biodiversity decline without addressing

underlying causes (Obura et al., 2021), entrenching metrics with

significant flaws that at best create unnecessary portfolio turnover

and at worst result in perverse outcomes for biodiversity because

the system fails to penalise companies, or even rewards them, for

behaviours and decisions that impact adversely (Simpson

et al., 2021).

The investment community includes large institutional investors

who look for guidance on how to invest in line with their climate and

ethical policies, while satisfying expectations on financial risk

and return. These investment decisions rely on a comprehensive and

comparative evaluation of all potential investments, and often the

investor does not have the time or resources to assess individual

operations and so they will defer to metrics produced by data and rat-

ing providers. Data and rating providers use ‘forward-looking’ metrics

to evaluate management intent, together with ‘backward-looking’
metrics that measure impact and opportunities to date (Hassan

et al., 2022; Hassanein et al., 2019).

In this study, we explore ways in which, in the short term, inves-

tors could leverage off existing data frameworks and collection pro-

cesses to include a biodiversity signal in their portfolio, bridging the

gap until more sophisticated metrics are fully developed, challenged

and tested. In the longer term, these metrics could form part of a

broader dashboard of biodiversity metrics. The tools we propose are

not a solution to the problem of inadequate biodiversity metrics, nor

are they intended to replace those currently being used. Rather, they

aim to address the problem of how to get started with identifying

which companies are taking biodiversity impacts seriously. These pro-

posed metrics are easy to implement in a standardised way across a

universe of potential investments, potentially helping to overcome

data gaps and biases.

Our goal is to encourage private capital investment that slows

and reverses biodiversity declines through businesses acting to miti-

gate their impacts and taking proactive steps towards nature-positive

goals (Milner-Gulland, 2022). We stress that such actions are a com-

plement, and not a substitute, for more rigorous public policy to con-

serve biodiversity and to restrict financial flows into activities that

damage biodiversity (Kedward et al., 2023).

We first describe the development of global carbon investment

indices, their essential features and limitations. We then summarise

the current state of investment tools that encourage effective bio-

diversity outcomes. We outline approaches to assessing positive

business impacts on biodiversity based on those developed for car-

bon emissions. Specifically, ‘Green Revenues’ provide a template

for a classification-based approach for identifying opportunities,

and the Transition Pathway Initiative's Management Quality (Dietz

et al., 2018) provides a disclosure-based approach for evaluating a

company's planned or expected future performance. We describe

the essential elements of new metrics, the Biodiversity Manage-

ment Quality metric, based on the carbon metric by Dietz et al.

(2018), and the Biodiversity Revenues metric, which could add to the

current range of options for assessing biodiversity investments, pro-

viding an interim solution until reliable data and comprehensive met-

rics for biodiversity investment are available and vetted. We provide

examples of applications and discuss challenges and opportunities for

implementation.

2 | THE CARBON MODEL

The Greenhouse Gas Protocol Corporate Standard, published in

2001, was motivated by a need to establish standardised reporting

and monitoring for disclosure and compliance with regulations

(Green, 2010). This allowed for the calculation of portfolio-level met-

rics such as carbon intensity and the ability to measure a portfolio

against targets. The concept of Green Revenues (Bassen et al., 2023)

signalled a change in focus towards opportunities associated with

transitions to sustainable business activities. More recently, the

investment community has developed a focus on measuring the

intent of companies, which has led to the creation of ‘forward-look-

ing’ metrics that document how companies are planning to move

LAYMAN ET AL. 3
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towards sustainability goals. It is unlikely that a single performance

metric will fully describe the position of a product, company, or

investment strategy. Bocquet et al. (2021) recommended a dashboard

of performance indicators and forward-looking metrics that reflect

trends, targets, management quality and climate-related financial risk

exposure.

The emergence of effective guidance for responsible invest-

ment in carbon transitions depends on three critical elements: (1),

standardised disclosures and appropriate incentives for reliable

monitoring and reporting, (2) agreed targets for unacceptable

impacts and the allocation of responsibility for meeting the

targets among jurisdictions and activities and (3) reliable measures

of progress towards achieving the agreed targets (Smith

et al., 2020).

Pattberg (2017) highlighted the importance of standardised dis-

closure to create incentives for investment to close the gap

between current emissions and those required to limit global tem-

perature increases. Disclosure depends on measuring and reporting

greenhouse gases emitted or sequestered, together with an assess-

ment of their monetary value (as assets and liabilities), so that

investors can evaluate market risks and opportunities. Several ini-

tiatives have emerged to encourage voluntary, consistent and

transparent climate-related financial disclosures and provide compa-

nies with technical guidance to meet their emissions objectives.

For example, the Transition Pathway Initiative (TPI, n.d.) Manage-

ment Quality metric uses questionnaires to evaluate the quality of

company management and planning, compared to international tar-

gets and national pledges made as part of the Paris Agreement.

The impact of these disclosure initiatives is substantial and grow-

ing; in 2021, 10,400 companies globally responded to the Carbon

Disclosure Project questionnaire and more than 680 financial insti-

tutions managing more than US$130 trillion in assets requested

the data (CDC, 2022). In the same year, nearly one thousand orga-

nizations worldwide set emissions reduction targets through the

Science Based Targets Initiative, primarily in Europe and Asia

(SBTi, 2021).

Indicators such as GHG footprints and emissions covered by

carbon pricing schemes are called lagging indicators because they

are static and reflect past performance. In contrast, forward-looking

(or leading) indicators provide insights on where a company's per-

formance is heading. Examples include commitments to climate tar-

gets (CDC, 2022) and the Task Force on Climate-related Financial

Disclosures (TCFD, 2022). The evolution of metrics to guide invest-

ment in carbon has lessons for the development of indices to

guide nature-positive investment. It has emphasised the need to

thoroughly test metrics before they are deployed, to create struc-

tures for standardised disclosure, to ensure the requisite data to

support reliable assessments are available, to utilise a dashboard of

backward and forward-looking metrics to suit different

circumstances and to provide transparent metrics that can be

assessed by third parties and fully understood by the investment

community.

3 | BIODIVERSITY CONSIDERATIONS IN
EXISTING TOOLS

Here, we discuss several existing tools including procedures, metrics

and data bases. Most investment agencies have biodiversity as one of

several inputs into higher level Environmental, Social and Governance

(ESG) scores. For example, land-use change (forest loss and regenera-

tion) is part of FTSE-Russell's models for ESG calculations (FTSE,

2022). Most established metrics for a company's biodiversity impact

assessments focus on individual company activities. They can be used

to guide performance, set biodiversity goals and targets, deploy miti-

gation actions and monitor outcomes (FTSE, 2022). However, they

are granular, focusing on internal company modelling to assess

impacts specific to a business (Addison et al., 2019, 2020). Impor-

tantly, businesses report their biodiversity impacts across a very nar-

row range of categories, underestimating their true negative impacts

(Smith et al., 2018). As with carbon intensity, investors require a con-

sistent approach that can be used across industries and investment

universes by third-party assessors.

There are several nascent, industry-led initiatives on broader bio-

diversity impact assessment that aim to guide disclosure and develop

standardised metrics to assess how nature may impact an organisa-

tion and how an organisation impacts nature (F4B, 2022a, 2022b;

NGFS, 2022; TNFD, 2021). Other metrics have been defined that

assess impacts on global and local biodiversity, based on life-cycle

analysis of activities, integrating carbon, water, land and material

impacts on terrestrial and marine systems (Soto-Navarro et al., 2020,

ClubB4B, 2021, CBF, 2022, GBS, 2022, NEC, 2022, UNEP, 2023,

WWF, 2023; Table 1). These have tended to be asset-based

approaches. For example, the Biodiversity Footprint for Financial

Institutions (BFFI, 2021) ascribes biodiversity footprints to industry

sectors, split by drivers of loss (climate change, land use and so on).

HSBC (2022) introduced their World ESG Biodiversity Screened

Equity in 2021. It contains biodiversity and ESG screening criteria,

aiming to guide investments in ways that mitigate biodiversity risk.

HSBC assigns a Corporate Biodiversity Footprint (based on Mean

Species Abundance and capital employed). Most recently, WWF

(2023) and UNEP (2023) have developed methods that focus on

nature-related risks and rely in part on metrics of intactness (Table 1).

The metrics in Table 1 are a subset of those that potentially may be

deployed effectively to assess corporate impacts; many others have

been suggested (see, e.g., Di Marco et al., 2019; Ferrier et al., 2020;

Marques et al., 2021; Mokany et al., 2019; UNEP-WCMC, 2016).

They are used for assessing corporate impacts on species (Marques

et al., 2021) and illustrating the different ways that investee compa-

nies can assess their impact and dependency on biodiversity and the

variation in approaches and datasets used to carry out those

assessments.

Metrics of species richness and abundance remaining in an area

such as Mean Species Abundances, Potentially Disappeared Fraction

or Biodiversity Intactness (Newbold et al., 2016) can be used to

account for both direct and indirect (supply chain) impacts when spa-

4 LAYMAN ET AL.
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TABLE 1 Some important biodiversity initiatives, summarised in part from Lammerant et al. (2021).

Initiative Proposed metric to assess biodiversity footprints

Proxy linking activity

to impact

BFFI (2021) Biodiversity Footprint for

Financial Institutions

Potentially

Disappeared Fraction

(PDF)

Approximated by calculating the

proportion of species in an

area that would be eliminated

by company activities,

compared to species richness

in undisturbed conditions.

Land use

CBF (2022) The Corporate Biodiversity

Footprint

Mean Species

Abundance (MSA)

The average of native species

abundances in each

ecosystem compared to their

estimated abundance in its

original (pre-impact) state.

Land use

GBS (Club B4B+ 2021) The Global Biodiversity Score Mean Species

Abundance

As above As above

NEC (2022) Net Environmental

Contribution

Relative harm Measures impact on

biodiversity, climate and air

quality, placing activities on a

scale from �100%, for the

most damaging, to +100% for

the least harmful

environmental solutions that

fulfil the same function.

Land use, soil pollution

OP (Huijbregts

et al., 2017; e.g., Bull

et al., 2022)

The Oxford Protocol ReCiPe, local species

loss per year

Estimates the relative species

loss resulting from corporate

activities.

Land use, GHG

emission, water use,

water and

air pollution

ENCORE (2022) Exploring Natural Capital

Opportunities, Risk and

Exposure

Mean Species

Abundances and

IUCN Red List

Assists businesses to assess

risks arising from climate and

land use change and the

alignment of their portfolios

with global and regional

biodiversity targets, using

mean species abundances and

extinction risk estimates.

Land use and species

extinction risk

WGBI (Bourne

et al., 2020)

World Government Bond

Index

IUCN Red List and

other metrics

Assesses biodiversity impacts

with several biodiversity-

related metrics, one of which

is the proportion of species in

a country that are classified as

threatened, based on IUCN

categories.

Species extinction risk

and land use

STAR (2022a) Species Threat Abatement

and Restoration

IUCN Red List Calculates the contribution an

investment in each location

can make to reducing

extinction risk.

Species extinction risk

nSTAR (Irwin

et al., 2022)

Non-normalised Species

Threat Abatement and

Restoration

IUCN Red List Connects to economic activity

which allows quantification of

extinction risk by sector/

company.

Species extinction risk

WWF (2023) Biodiversity risk filter 33 biodiversity risk

metrics

A combination of the locationof

corporate activities and the

importance and state of

biodiversity integrity.

Many

UNEP (2023) Nature risk profile Ecosystem

Integrity Index (EII)

A measure of the extent to

which ecosystem structure,

function and composition fall

within a natural range of

variation.

Land use

LAYMAN ET AL. 5
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tially explicit information is available. They are relatively simple to

apply and can be disaggregated into impacts of individual companies,

industry sectors and jurisdictions using land use as a proxy. They all

measure slightly different things. None have yet been accepted by the

finance sector as a standard way to measure the biodiversity impacts

and dependencies of investments.

The Species Threat Abatement and Restoration (STAR, 2022a)

metric focuses on minimising the risk of extinction and builds on the

IUCN Red List Index (IUCN, 2022) to estimate the effects of invest-

ments to reduce extinction risk (Mair et al., 2021). It is based on the

scope (proportion of the global population impacted), severity (rate of

decline driven by the threat within its scope) and timing (past, ongo-

ing, or future) of threats. Mair et al. (2021) used the STAR metric to

identify opportunities for threat abatement and restoration in a global

context, and Chaudhary et al. (2022) and Mair et al. (2023) used it at a

national scale. Strassburg et al. (2020) used the Red List data to calcu-

late ‘Area of Habitat’ to identify priority areas for conservation. Irwin

et al. (2022) modified the STAR methodology to create the nSTAR

metric, which connects adverse impacts on species to global supply

chains. While the STAR methodology produces a value for each spe-

cies, it is currently only available as aggregated assessments for speci-

fied locations, nor does it yet provide coverage for biodiversity in

marine or freshwater ecosystems (STAR, 2022b). These biodiversity

metrics are asset-based, requiring site-specific information for

detailed assessment of company operational impacts and options to

reduce biodiversity impacts, while the nSTAR metric can be used for

value chain assessments due to its connection into global supply

chain data.

The IUCN Red List is currently the most complete data source for

the development of a biodiversity metric focused on species extinc-

tions. The Red List provides an assessment of the extinction risk cate-

gory of each species, linked to an evaluation of the threats affecting

them. The Red List of Threatened Species has been used by busi-

nesses to identify and avoid impacts on locations with high conserva-

tion values, to mitigate impacts on priority species and to tailor

activities to minimise impacts of infrastructure development (Bennun

et al., 2018).

The Red List Index was developed to determine meaningful trends

in the status of biodiversity. It shows trends in the status of species

based on genuine improvements or deteriorations in status for groups

in which all species have been assessed at least twice (Butchart

et al., 2005, 2007), currently including birds, mammals, amphibians,

corals and cycads (IUCN, 2022; Rodrigues et al., 2006). The STAR

score is the sum of the risks of extinction of species weighted by their

threat status (Mair et al., 2021; STAR, 2022a). For global assessments,

the threats noted in the Red List are not tied to specific corporate

activities (IUCN, 2021). nSTAR methodology circumvents this problem

by using input–output analysis to connect an investment portfolio to

an extinction-risk footprint for that portfolio.

However, the information on threats (i.e., human activities caus-

ing the threatened status) contained in the Red List assessments is

incomplete in many cases (Irwin et al., 2022). Many assessments lack

detailed reasoning that links specific human or company activities to

increases in the extinction risk of species, and many omit informa-

tion on the location, scope and relative severity of threats (see,

e.g., the assessment of the European Sturgeon; IUCN, 2023; eight

threats are listed but their scope and severity are unknown. This is

the case for most listed species). While there is potential for the

development of a more sophisticated metric based on the Red List,

applicable across industries and investment universes, significant

work is needed to ensure comprehensive data are fit for use in a

biodiversity metric for portfolio construction. Given the millions of

species still to be assessed, in addition to those hundreds of thou-

sands of species whose assessments are incomplete, the challenge is

daunting.

In parallel, other metrics are being developed that focus on the

composition of local ecosystems and sustaining ecosystem services.

In the wake of TNFD (2021, 2022), these types of metrics have

made significant advances, with various designs mapping from com-

panies to activities to asset locations to impacts by leveraging off

geospatial data and measures of intactness. For example, the Red

List of Ecosystems (Keith et al., 2014) establishes a spatially

explicit, globally consistent set of assessments of threatened eco-

systems. However, to provide a comprehensive assessment of

impacts on and exposure to biodiversity loss, these approaches will

need to incorporate the threats to ecosystem persistence arising

from corporate activities, together with local variation in ecosystem

condition and community composition (Weiskopf et al., 2022). This

work is far from complete (e.g., Dhyani et al., 2022; Prescott

et al., 2023).

Like metrics focusing on risk of species extinction, these

approaches have significant limitations. There is no body of academic

research that verifies the mapping from geospatial corporate activities

onto ecosystem intactness or that provides a reliable guide to the like-

lihood of ecosystem collapse as a result of a company's or sector's

activities (GBS, 2022).

While many of the metrics in Table 1 are used to measure the

impact of a company's actions on biodiversity, to guide planning

and investment in the future, they are backwards looking indicators

in the context of financial reporting, in the sense that they use

data up to the present, without explicit forecasts or predictions.

Some of these (e.g., those based on the IUCN Red List) are leading

indicators of species extinctions (Keith et al., 2014; Stanton et al.,

2015) and are useful for tracking progress against targets. How-

ever, they are designed to assess a company's impact on

biodiversity at a point in time and they provide

limited insights into the intentions or future impacts of company

activities.

Given the growing investment appetite for ethical and nature-

positive portfolios, and the undervalued, imminent risks associated

with biodiversity loss, there is a need to provide measures of corpo-

rate activities that can be applied readily to all companies using

existing data such as company reports that reflect current activities

that generate positive biodiversity outcomes, as well as metrics that

reflect the intentions and future behaviour of companies towards

biodiversity.

6 LAYMAN ET AL.
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4 | INTERIM SOLUTIONS

Investments with poorly designed metrics have rightly been criti-

cised for ‘green washing’ (Tuhkanen & Vulturius, 2022), potentially

misleading investors and creating the appearance of socially and

environmentally responsible investment without encouraging effec-

tive outcomes (Kedward et al., 2023). Both providers of metrics

and managers of portfolio construction and design who use these

metrics have significant discretion in creating and adjusting their

models, with limited oversight (Bloomberg Law, 2022). They require

metrics that are informative and thoroughly tested, that generate

appropriate investment behaviours leading to beneficial biodiversity

outcomes. If investments are ready before metrics can be devel-

oped and tested, there is risk that inappropriate metrics may

become embedded in financial operations so that investments do

not generate the intended nature-beneficial outcomes. This pros-

pect creates a need to provide robust alternatives that can bridge

the gap until more suitable and effective tools are ready. In the

longer term, these can be used as part of a broader dashboard of

biodiversity tools, which, if operating effectively, will converge over

time. Below, we outline two options that build on existing carbon

reporting metrics and existing data, one a forward-looking metric

based on Dietz et al. (2018) and the other, a classification for

investment that builds on ‘Green’ revenues classifications in broad

use in the financial industry. We provide succinct and deliberately

incomplete outlines, to encourage development by data and rating

providers who will ultimately be responsible for their testing and

deployment.

4.1 | Biodiversity Management Quality—A
forward-looking (leading) metric based on company
disclosures

Commitments to biodiversity impact mitigation are unevenly distrib-

uted among companies, even within the same business sector (Narain

et al., 2020; zu Ermgassen, Howard, et al., 2022). The benefit of a

disclosure-based metric for portfolio construction designed in line

with the Transitions Pathway Initiative (TPI; Dietz et al., 2018) is that

data can be collected from company disclosures, and companies can

be given the chance to respond. Rewarding biodiversity-positive man-

agement outlook and priorities should encourage businesses to

develop appropriate systems and to disclose activities that avoid, miti-

gate, or offset negative biodiversity impacts or that enhance biodiver-

sity (Milner-Gulland, 2022).

Our objective is to outline a potential design for a globally

relevant, robust metric for portfolio construction that encourages

activities that use the mitigation hierarchy (Arlidge et al., 2018;

Milner-Gulland et al., 2021) to create positive biodiversity contribu-

tions. Management quality and commitments to net-zero carbon tran-

sitions are important elements of forward-looking assessments. These

issues may translate straight-forwardly to assessments of commit-

ments to reducing impacts on biodiversity.

The TPI Management Quality framework assesses company man-

agement (Dietz et al., 2018) against a series of indicators related to

transition to a low-carbon economy, covering issues such as company

policy, emissions reporting and verification, targets, strategic risk

assessment and executive remuneration. Based on their performance

against these indicators, companies are placed on one of five levels.

This approach can be translated to a focus on biodiversity via a Biodi-

versity Management Quality Metric, an example structure of which is

presented in Table 2. It omits several of the questions that are part of

the equivalent carbon assessment process because it is merely an

example of what might be done. A fully fledged questionnaire-based

approach would need to be based on an analysis of company disclo-

sures, adjusting questions to ensure they discriminate effectively

among companies within and across sectors and geographies and pro-

viding much more detailed guidance for assessors. The risk manage-

ment and disclosure framework for nature-related risks under

development by the Taskforce on Nature-related Financial Disclo-

sures (TNFD, 2022) addresses many of the same concepts.

We discuss the strengths and weaknesses of a questionnaire-

based leading metric below. The approach is presented here only as

an example of the kind of assessments that may be undertaken,

reflecting the path taken for carbon emissions assessments. Many of

the questions could be further developed to include, for example, tar-

gets that address the level of impact that the company is having on

biodiversity and time-bound, quantitative targets. The attainment of

levels in this index is just one way of aggregating company disclosure.

It may turn out that companies can be discriminated better within a

sector or universe by allocating points and adding over a company's

range of activities. Alternatively, this kind of information may be eval-

uated better using a decision tree or fuzzy logic, given the linguistic

uncertainties that arise inevitably in language-based analyses.

4.2 | Biodiversity Revenues—A classification-based
biodiversity metric to identify opportunities for
financial investors

The development of so-called ‘green revenues’ data sets was moti-

vated by investor interest in the opportunities arising from the transi-

tion to a low carbon economy, rather than exclusively by interest in

risk mitigation. The methodology looks at assessing positive impacts,

allowing investors to identify opportunities for potential revenue

growth from nature-positive market outcomes.

One such data set, FTSE-Russell's (2020) Green Revenues data

model, aims to help investors and financial markets to identify

companies with green products and services. It is based on a clas-

sification of activities identified as generating green revenue,

mapped onto one 10 subsectors, 64 subsectors and 133 micro-

sectors, aggregated at the company level (FTSE-Russell, 2020).

Company activities are assessed against seven environmental objec-

tives (climate change mitigation and adaptation, pollution, healthy

ecosystems, sustainable water and marine resources, circular econ-

omy and sustainable agriculture [FTSE-Russell, 2022]). They are
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classified as Tier 1 if the environmental benefits are ‘clear and sig-

nificant’, Tier 2 if they are ‘net positive’ and Tier 3 if the environ-

mental benefits are ‘limited’. Activities have been assessed for

more than 16,000 securities in 48 markets. A Tier 1 activity is, for

example, revenue from the operation and supply of power genera-

tion where the primary source is renewables-based, and where the

waste heat is utilised for large-scale heating and/or cooling pur-

poses. Tier 3 activities that result in environmental benefits and

potential environmental harm include, for example, revenue-

generating activities related specifically to the mining,

processing, handling, or owning of lithium, a key input into

advanced batteries.

The EU Commission (2020) classifies sustainable business activi-

ties and FTSE Russell's Green Revenues Classification System aligns

as closely as possible to it, quantifying the share of revenues that is

likely to qualify as generated by sustainable activities under the EU

Taxonomy (FTSE Green Revenues 2.0 data model). The Green Reve-

nues classification does not deal explicitly with biodiversity impact

avoidance, minimisation, or remediation (Milner-Gulland et al., 2021).

Rather, biodiversity is considered as an implicit element of the seven

environmental objectives, including healthy ecosystems. The risk of

not having explicit biodiversity goals means that biodiversity losses

will accumulate when other objectives are in conflict and outweigh

biodiversity considerations.

TABLE 2 A purposefully incomplete example for a Biodiversity Management Quality Metric (based on an excerpt of questions in the TPI
framework; Dietz et al., 2018).

Level 0: Unaware of (or not Acknowledging) Biodiversity Loss as a Business Issue

Question 1 Does the company acknowledge biodiversity loss as a significant issue for the business?

Notes If the company does not acknowledge biodiversity loss as a significant issue for the business, it is placed on Level 0. Companies are assessed as Yes if

they:

1. Explicitly recognise biodiversity loss as a relevant risk and/or opportunity for the business (Q2); or

2. Have a policy or an equivalent statement committing them to act on biodiversity loss (Q3); or

3. Have set biodiversity impact reduction or enhancement targets (Q4); or

4. Have published information on their operational biodiversity impacts (Q5).

Level 1: Acknowledging Biodiversity Loss as a Business Issue

Question 2 Does the company explicitly recognise biodiversity loss as a relevant risk and/or opportunity for the business?

Notes Companies are assessed as Yes if they demonstrate recognition of biodiversity loss as a relevant risk and/or opportunity to the business. …

Level 2: Building Capacity

Question 4 Has the company published information on its operational positive and negative biodiversity impacts?

Notes Companies are assessed as Yes if they report on their direct (operational) impacts. Indirect (supply chain) impacts are included in other Questions.

Level 3: Integrating into Operational Decision-Making

Question 6 Has the company nominated a board member or board committee with explicit responsibility for oversight of biodiversity impact policy?

Notes Companies are assessed as Yes if they provide evidence of clear board or board committee oversight of biodiversity impact, or if they have a named

individual/position responsible for biodiversity impact at board level.

Question 9 Has the company had its operational positive and negative biodiversity impact data verified?

Notes Companies are assessed as Yes if their operational biodiversity impact data have been independently verified by a third party, or if they state the

international assurance standard they have used and the level of assurance.

Question 10 Does the company support domestic and international efforts to mitigate negative or enhance positive biodiversity impacts?

Notes Companies are assessed as Yes if they demonstrate support for mitigating negative or enhancing positive biodiversity impacts through membership of

business associations that are supportive of nature-positive outcomes, and if they have a clear company position on public policy and regulation.

Level 4: Strategic Assessment Question

Question 13 Has the company set long-term quantitative targets for reducing its negative biodiversity impacts and/or enhancing its positive impacts?

Notes Companies are assessed as Yes if they have set quantified, long-term targets (i.e., more than 5 years in duration) negative and positive biodiversity

impacts in relative or absolute terms (direct and indirect impacts). This question is more demanding than Question 7, as the targets must not only be

quantitative, they must also be long-term.

Question 14 Has the company incorporated positive and negative biodiversity impact issues into executive remuneration?

Notes Companies are assessed as Yes if executive remuneration incorporates biodiversity impact performance.

Question 15 Does the company incorporate biodiversity risks and opportunities in their strategy?

Notes Companies are assessed as Yes if they detail how they incorporate biodiversity risks and opportunities in their strategy (mitigation, R&D, etc.), and if

they disclose the impact of biodiversity risks and opportunities on financial planning (OPEX, CAPEX, M&A, debt).

Note: To apply the metric, the analyst addresses the questions sequentially. If the answer to a given question is ‘no’, the assessment stops at that level. If it

is ‘yes’, they progress to the next level's questions. Where there is more than one question for a given level, the analyst must answer each question ‘yes’
to be assessed successfully at that level. The question numbers relate to analogous questions in the TPI framework.
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There is an opportunity to develop an analogous classification

for Biodiversity Revenues, designed to capture activities that are

directly related to enhancing biodiversity outcomes, consistent with

the EU Sustainable Finance Taxonomy (EU Commission, 2020),

which identified the protection and restoration of biodiversity and

ecosystems as one of six environmental objectives

(EU Commission, 2022). A Biodiversity Revenues metric would be

based on an expansion of the classification that currently has a lim-

ited list of relevant activities. Once developed, alongside identifying

opportunities, revenues arising from activities that harm biodiver-

sity (analogous to Brown Revenues) and ratios (such as Green to

Brown Revenues) may also be useful. The benefits of this are the

potential for an overlapping classification with existing Green Reve-

nues data models, the potential to leverage off data collection and

quality procedures designed for Green Revenues and the market's

relative familiarity with the structure of the metric.

In the even shorter term, subsectors of the Green Revenues

model that relate to biodiversity outcomes could be selected to form

the kernel of a Biodiversity Revenues classification. Some examples

are outlined in Table 3, where we present some potential options for

this purpose that illustrate how the classification may be developed

and applied.

Table 3 provides just two of many possible examples, and these

are not fully developed. For example, smart city design would include

campaigns to encourage people to use native plant species in their

backyards, as well as propagating and providing native plants for

larger restoration projects.

5 | DISCUSSION

It is generally agreed that assessing biodiversity impacts is more com-

plex than carbon assessment, which has proven to be challenging

enough. Nevertheless, acquiring the data and designing the metrics to

encourage investment portfolio design to avoid or alleviate biodiver-

sity loss is achievable. Several important lessons from the develop-

ment of carbon portfolio metrics have implications for the

development and deployment of biodiversity metrics. As we have

seen from the evolution of carbon investments, these include the

need for meaningful target setting, incentives for the investment

TABLE 3 Options for enhancing the Green Revenues Classification System to focus on beneficial biodiversity outcomes, so-called
‘Biodiversity Revenues’, from the perspective of reduced risks of species extinctions.

Sector

Environmental support services

Revenue generating activities from environmental support services relating to
consulting, investment or urban design that enable or indirectly contribute to

activities resulting in positive biodiversity outcomes.

Subsector Micro-sector Green tier Description

Environmental consultancies Environmental

consultancies (general)

Tier 1 Revenue generating activities related specifically to

companies that provide advice and/or support regarding

biodiversity impact avoidance, minimisation and

remediation.

Finance and investment Sustainable investment funds Tier 1 Revenue generating activities related specifically to

investment vehicles that specialise in biodiversity

enhancement.

Smart city design and engineering Smart city design &

engineering (general)

Tier 1 Revenue generating activities related specifically to urban

design and to the development, manufacture or

installation of products and services that allow cities to

develop and maintain biodiversity focused green spaces,

transport systems and related design options specifically

focused on maintaining populations of threatened species.

Sector
Food and agriculture

Revenue generating activities from products that reduce threats to species

without compromising yield, productivity and sustainability in agriculture,
silviculture, aquaculture and food production or distribution.

Subsector Micro-sector Green tier Description

Agriculture Agriculture (general) Tier 1 Revenue generating activities related specifically to

companies that provide advice and/or support regarding

biodiversity enhancement activities in agricultural

landscapes specifically focused on maintaining and

enhancing threatened species and ecosystems.

Logistics Logistics (general) Tier 1 Revenue generating activities related to the operation of

efficient logistics systems in the transportation stage of

food production, especially focused on local distribution

and consumption, minimising transportation and reducing

food waste, resulting in reduced threats to species.

Note: Many other sectors could be added such as tourism, with micro-sectors devoted to ecotourism.
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community, short-term vs. long-term solutions and the importance of

transparency and data quality.

The usefulness of point-in-time metrics is limited without tar-

gets. The Paris Agreement allowed targets to cascade through

countries and sectors to companies. Targets for biodiversity can be

in terms of loss reduction or restoration, essentially representing a

consensus on acceptable loss, analogous to the acceptable levels of

carbon emissions that will limit climate warming to below 1.5�C,

and in terms of restoration, representing a consensus on the levels

to which to increase the species. The latest international agree-

ment on biodiversity, the Kunming-Montreal Global Biodiversity

Framework (CBD, 2022b), includes both of these, with one goal

set as:

Human induced extinction of known threatened spe-

cies is halted, and, by 2050, extinction rate and risk of

all species are reduced tenfold, and the abundance

of native wild species is increased to healthy and resil-

ient levels.

As with carbon, such deliberations about biodiversity targets will

result in discussions about the equitability of the geographical and

social distribution of the burden for avoiding unacceptable biodiver-

sity impacts and enhancing positive impacts. This is particularly rele-

vant given much of the world's biodiversity is in emerging economies

(particularly in tropical climates). It will involve discussions about

shareholder interests, as businesses seek to balance climate objec-

tives with traditional financial objectives. This issue has been

brought into focus for carbon investments, particularly in the face

of the recent oil and gas movements that has seen the investment

community examining priorities between climate risks and traditional

financial risk, including the importance of monitoring tracking error,

concentration risk and traditional factor exposures. The investment

community is also becoming increasingly aware of the need to test

metrics thoroughly to account for evolving data, changing contexts

and novel outcomes, through stress and scenario tests. These

insights will also be important for the development and deployment

of biodiversity metrics.

Given the current investment interest in biodiversity, there is a

need a create interim solutions that can be used to encourage biodi-

versity outcomes before more sophisticated metrics can be suffi-

ciently tested and understood. Ideally, these short-term solutions can

leverage off existing data and data structures. We have suggested

two possible metrics to bridge the gap. Exact measurements of the

current state and changes in biodiversity may not be essential for

encouraging behaviour change in businesses. While the two metrics

of business impacts on biodiversity we have outlined here offer possi-

bly crude approximations for biodiversity impacts, they give compa-

nies and more importantly, investors, an opportunity to respond

quickly to make changes, hence influencing behaviours to reduce bio-

diversity negative impacts and enhance positive impacts, as crude

metrics of carbon emissions have encouraged businesses to respond

to climate change. Solutions such as those described here will be

complemented by detailed assessments of impacts and eventually

work together as part of a broader biodiversity dashboard.

The issue is not that companies cannot use biodiversity metrics

such as ecological intactness or the STAR metric, but that to support

investment portfolios, metrics need to be applied to all companies

within each sector of an investment ‘universe’. BMQ and BR may be

estimated for all companies by third parties using publicly available

data. Therefore, the BMQ may ask whether a company has published

information on its operational positive and negative biodiversity

impacts. For a company to be able to do this, it needs to have a mea-

sure of the state of biodiversity in the places the company's opera-

tions or value chains have impacts. If the company has not published

this information, it scores zero. These provisions should create incen-

tives for companies to disclose information consistently regarding bio-

diversity and extinction risk, which currently is lacking (Hassan

et al., 2020, 2022). Equivalent questions are used currently to evalu-

ate carbon metrics. Thresholds for investment decisions will be in the

hands of investors, who may use the metric to undertake comparative

assessments of companies within industry sectors or subsectors.

The Biodiversity Management Quality metric, if operating effec-

tively, should correlate with lagging indicators developed in the longer

term, allowing investors to anticipate the impacts of company activi-

ties. The data can be collated from company disclosures and compa-

nies may have opportunities to respond and clarify. This approach

also has the advantage that it leverages off existing data collection

practices and quality assurance processes and so will be relatively

readily implemented. Insomuch as the questions address a company's

ability to adapt and manage risks, and their ability to measure their

impacts on the environment, it is consistent with evaluations of dou-

ble materiality. Many companies currently do not report data of

biodiversity-relevant activities in sufficient detail to score highly. The

Biodiversity Management Quality metric will create an incentive to

develop governance and policy for biodiversity, report transparently

and act effectively.

The Biodiversity Revenues metric is intended to encourage com-

panies to engage in activities with clear and important biodiversity-

positive impacts. Like the Biodiversity Management Quality metric, it

could be designed to be collated from company disclosures, giving

it the advantage that it would leverage off existing data collection

practices and quality assurance processes and so be relatively readily

implemented. This will encourage companies to disclose sufficient

financial information that their Biodiversity Revenues can be clearly

assessed, especially if the system provides an opportunity for compa-

nies to respond to third-party assessments. Issues of subjective

assessment may arise for Green Revenues, as they do for forward-

looking questionnaires. Like them, transparent third-party assess-

ments and detailed guidelines should provide comfort for investors

that the data are a meaningful guide to effective investment.

These metrics have limitations (Table 4). Inevitably, the interpreta-

tion of questions and the categorisation of revenue streams involve a

degree of subjectivity. zu Ermgassen, Howard, et al. (2022) assessed

sustainability reports of the Global Fortune 100 companies, effectively

addressing many questions in Table 2. They found that, for instance,
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companies report biodiversity mitigation efforts, but the threshold

regarding what counts as a ‘substantial’ commitment may vary

between assessors. Likewise, for Question 15, some companies report

risk materiality matrices in which biodiversity loss counts as one of the

points in a risk matrix—it may be subjective to decide whether this

would be enough to count as being incorporated in a company strategy.

Each one of these potential challenges could be debilitating, were it not

anticipated and managed appropriately. In that sense, they are equally

important. The insights for their management come from our experi-

ence in the management of similar issues in the assessment of carbon

emissions and the development of investment portfolios.

It will be challenging to set meaningful targets for both Biodi-

versity Management Quality and Biodiversity Revenues because

they entrain judgements about social priorities and subjective value

trade-offs. Ideally, the metrics would be fully designed and tested

before implementation. This will be a longer-term project that

should include both estimated and reported data points, to minimise

changes and avoid unnecessary portfolio turnover.

As is the case with carbon assessments, end users of biodiver-

sity investment data are sensitive to single stock positions and so

the ability to understand, communicate and justify a portfolio posi-

tion is particularly important, especially when carbon and biodiver-

sity outcomes are in conflict (Caparros & Jacquemont, 2003; Soto-

Navarro et al., 2020). The lack of a history of biodiversity data in

financial markets and portfolio development presents challenges for

adequate backtesting, so scenario and stress testing become more

important. These circumstances create a need for increased trans-

parency (such as in the Transition Pathway Initiative; Dietz

et al., 2018; TPI, n.d.), with methodologies being made publicly

available.

TABLE 4 Challenges and solutions for the Biodiversity Revenues and Biodiversity Management Quality metrics.

Metric Potential challenges Potential solutions

Biodiversity Management Quality Becomes a box-ticking exercise Use independent (third party) assessment (see zu

Ermgassen et al., 2020, in the context of monitoring

corporate zero-deforestation commitments),

monitor assessments over time to identify

unjustified changes, ensure data are verified.

Biodiversity Management Quality Links to the state of biodiversity are assumed but not

empirically established.

Monitor management quality and biodiversity impacts

over time.

Biodiversity Management Quality Introduces size bias into portfolios—larger companies

have greater capacity to respond adequately to

questionnaires and have the resources and

corporate cultures that support high quality

sustainability reporting, leading to concentration

issues.

Adjust portfolio construction to mitigate reporting size

bias.

Biodiversity Management Quality The categorical nature of questionnaires leads to

unhelpful distributions, particularly in regional

contexts.

Monitor the distribution of the metric within

investment universes and adjust the questions to

ensure the metric differentiates meaningfully

between companies within a sector, particularly in

regional or more concentrated universes.

Biodiversity Management Quality

and Biodiversity Revenues

If methodology changes, the metric may be sensitive

to changes in data distribution, generating portfolio

turnover.

Stress test the methodology thoroughly before

release.

Biodiversity Management Quality

and Biodiversity Revenues

The interpretation of questions and the categorisation

of revenue streams involves a degree of

subjectivity, leading to inter-rater variability (e.g., zu

Ermgassen, Howard, et al., 2022).

Use multiple, independent (third party) assessors (see

zu Ermgassen et al., 2020), compare the

independent judgements made by two or more

independent assessors and provide detailed

guidelines to support assessments.

Biodiversity Management Quality

and Biodiversity Revenues

As for all metrics, it may be difficult to assess the

impact of indirect supply chains, especially where

the origin of a product cannot be traced (zu

Ermgassen, Lima, et al., 2022; c.f., nSTAR, Irwin

et al., 2022).

Provide detailed guidelines to support assessments (zu

Ermgassen, Lima, et al., 2022). See the approach

used in nSTAR (Irwin et al., 2022)

Biodiversity Management Quality

and Biodiversity Revenues

Setting meaningful targets will be challenging. Work with international bodies (such as TNFD) to set

global targets.

Biodiversity Management Quality

and Biodiversity Revenues

The lack of a history of biodiversity data in financial

markets and portfolio development presents

challenges for adequate backtesting

Ensure comprehensive scenario and stress testing.

Biodiversity Management Quality

and Biodiversity Revenues

Relevant data may be difficult to access or assess. Ensure only publicly available and verifiable data are

used in support of claims (e.g., Deitz et al., 2021).
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Alongside this, there is a need to upskill the investment commu-

nity on biodiversity metrics and targets and their use in portfolio

and index construction. When ESG metrics were introduced to

financial markets, it created a need for a new set of specialisations.

Analysts who understand financial data, quality assurance and sus-

tainable investment data were needed. The deployment of biodiver-

sity metrics for portfolio construction will require the sustainable

investment community to understand the strengths and limitations

of different kinds of biodiversity data, as well as conventional finan-

cial analysis. For example, the approaches we advocate will require

companies to have quantitative methods for assessing impacts on

biodiversity and for setting, and measuring progress towards achiev-

ing, biodiversity targets (e.g., questions 4, 9 and 13 in Table 2). To

satisfy this requirement, companies may employ metrics of the

types evaluated above, though they are not yet fit-for-purpose. The

details of these deficiencies may remain largely hidden behind the

categorical/qualitative responses to questionnaires unless the inde-

pendent assessors can evaluate critically the underlying data and

systems.

Perhaps the greatest challenge in creating metrics for positive

and negative biodiversity impacts is data quality and coverage. Above,

we noted that the IUCN Red List data, while being relevant for asses-

sing impacts in terms of species risk status, are limited by the lack of

explicit reasoning that links threat assessments to the extent and

severity of a company's activities. In addition, the frequency of data

collection will concern investors, particularly when a portfolio reba-

lances more frequently than metrics update, generating turnover in

portfolios and correcting for price drift with no new information. This

issue still plagues carbon investments, where emission data are often

updated once a year and significantly lag financial reporting. Updates

on biodiversity data in the IUCN Red List can be slower still;

updates on individual species occur every 5 years or even longer,

depending on the taxa involved, although the Red List data are recom-

piled two to three times per year. All biodiversity metrics are biased

taxonomically and may lack the spatial resolution necessary for effec-

tive application to site-level business activities. It is likely that a range

of impact metrics will emerge to provide a holistic perspective for

investors (Burgass et al., 2018). It is also important to understand the

limitations of asset location data. While the rapid development of

geospatial data has the potential to provide independent assessment

of a company's assets and infrastructure, the World Bank (2020)

warned that to generate insights with sufficiently wide coverage to

meet most use cases, asset data and the supporting information on

company trends needs to be dramatically improved. If the data are

not sufficient, there is a risk a company's biodiversity impacts results

will be artefacts of different levels of reporting between companies

rather than a real signal.

A lack of consistency between data providers will erode investor

confidence and make it difficult to report consistently across different

portfolios. For carbon metrics, Bocquet et al. (2021) compared

forward-looking metrics for 135 companies from three data providers:

the correlations among them ranged from 0.4 to 0.65, denoting only

modest agreement between the assessments. They comment that

investors may be reluctant to use potentially inaccurate data to avoid

liabilities arising from miscalculations. The creation of biodiversity

metrics will face the same challenges and will be enhanced by careful

consideration of the criteria that will encourage consistency between

data providers, a strong argument for the process-based approach

such as those we advocate.

As for carbon emissions indicators, no single biodiversity metric

will be able to describe fully the position of a product, company, or

investment strategy. The data necessary to support a comprehensive

set of indicators are limited by the fact that critical assessments of the

links between company activities and their impacts on species are

incomplete. In the interim, tools such as the forward-looking metric

and classification approaches outlined above, if used in concert, may

provide adequate guidance for financial investments to help avoid,

minimise, or remediate biodiversity impacts. The tools proposed are

not a solution to the problem of inadequate biodiversity metrics but

to the problem of how to get started on understanding how to iden-

tify which companies are taking biodiversity impacts seriously.
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