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9. Annex 1: Guidance on Metrics for the 
Evaluate Phase of LEAP (dependencies 
and impacts on nature)

9.1 Overview

This document provides guidance on Assessment Metrics for dependencies and impacts on nature. 

These are relevant to the Evaluate (E) phase of the LEAP approach. In developing the TNFD approach to 

dependency and impact measurement, the Taskforce has drawn on a wide range of existing research and 

included the input and advice of our knowledge partners, including through two workshops convened in 

May 2022. Through that process, the Taskforce is particularly grateful for the input and advice of:

Box 1: TNFD’s definitions of dependencies and impacts

The TNFD has defined dependencies as aspects of ecosystem services that an organisation or 

other actor relies on to function. Dependencies include ecosystems’ ability to regulate water 

flow, water quality and hazards like fires and floods; provide a suitable habitat for pollinators 
(who, in turn, provide a service directly to economies); and sequester carbon (in terrestrial, 
freshwater and ocean realms).

The TNFD has defined impacts as changes in the state of nature, which may result in changes 

to the capacity of nature to provide social and economic functions. Impacts can be positive or 

negative. They can be the result of an organisation’s – or another party’s – actions and can be 

direct, indirect or cumulative. 

• Accounting for Nature; 

• Agence Française de 

Développement; 

• The Biodiversity Consultancy; 

• Cambridge Institute for 

Sustainability Leadership 

(CISL); 

• the Capitals Coalition; 

• CDC Biodiversité; 

• CDP; 

• Climate Works Centre; 

• European Financial Reporting 

Advisory Group (EFRAG); 

• GIST Impact Advisory; 

• GRI; 

• IUCN; 

• the Natural Capital Project; 

• the Network for Greening the 

Financial System (NGFS); 

• Organisation for Economic 

Co-operation and 

Development (OECD); 

• Pollination; 

• Science Based Targets 

Network (SBTN); 

• Stockholm Resilience Centre 

at Stockholm University, with 

partners Beijer Institute and 

Global Economic Dynamics 

and the Biosphere (GEDB) 

Academy Program of the 

Royal Swedish Academy of 

Sciences; 

• UNEP World Conservation 

Monitoring Centre (UNEP-

WCMC); 

• UN Statistics Division (UNSD); 

• World Business Council for 

Sustainable Development 

(WBCSD) and WWF.

Nature-related dependencies and impacts are closely interrelated. For example, for a beverage 

company or farming business withdrawing water from a watershed, today’s water consumption 

(measured by m3 withdrawn) is both an impact on nature (the water is not available for other 

potential uses by nature itself, or by other users) and a dependency (it is a critical input into 

business processes and, ultimately, cashflow generation for the business). The relationship between 
dependencies and impacts is dynamic over time. In this example, unsustainably high withdrawal of 

water today from the watershed (an impact on nature), can accentuate business dependencies in the 

future because the watershed may not have the capacity and resilience to continue to sustain the 

same level of withdrawal in the future. It may also affect other aspects of nature that the business 
relies on, such as the existence of wild pollinators that pollinate the crops of the farming business.

As a result, the TNFD recommends a comprehensive assessment of dependencies and impacts on 

nature requires assessment of:

• Impact drivers;

• Changes to the state of nature; and 

• State of, and changes in, ecosystem services.

Figure 18: Categories of dependency and impact metrics 

Measuring impact drivers is relevant for both dependency and impact analysis:

• From a dependency perspective, impact drivers cause changes to the state of nature, which in 

turn affect the provision of ecosystem services with consequences for business and society.1  

Impact driver metrics can be used as inputs to models to estimate changes to the state of nature 

and ecosystem service provision, as well as to interpret or anticipate trends in state indicators at a 

corporate, national or regional level.2 

• From an impact perspective, the TNFD defines an impact driver as ‘a measurable quantity of a 

[natural resource] that is used as a natural input to production or a measurable non-product output of 

a business activity’.3 Examples include the volume of sand used in construction, litres of fish oil 
used in pharmaceuticals or application of pesticides/tonnes of carbon dioxide emissions.4 Impact 

1  The TNFD will work further with knowledge partners for future releases to further refine the thinking on impact drivers to reflect 
that these can drive both positive as well as negative impacts on nature.

2  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement and 
valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align).

3  Capitals Coalition (2016) Natural Capital Protocol.
4  Impact drivers can be mapped to the pressures referred to by SBTN and the Driver-Pressure-State-Impact-Response (DPSIR) 

Framework, and the direct drivers of change referred to by IPBES, the CBD and Millennium Ecosystem Assessment.

Impacts Dependencies
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drivers can be associated with both positive and negative changes to the state of nature. Impact 

driver metrics are used by organisations to assess the aspects of their business activities that 

result in an impact on nature (positive or negative, direct or indirect).

Measuring changes to the state of nature is relevant for both dependency and impact analysis:

• From a dependency perspective, changes to the state of nature (resulting from both business 

impact drivers and external factors) also change the capacity of nature to provide the ecosystem 

services businesses depend on, which drive revenues, cashflow and enterprise value creation. 
Measuring change in the state of nature is essential to understand the ability of the ecosystem to 

continue providing these services into the future, which is needed to assess the associated risks 

and opportunities.5 

• From an impact perspective, measuring changes to the state of nature is fundamental. It involves 

assessing how business impact drivers lead to impacts in terms of changes in the state of nature 

(positive or negative, direct or indirect). 

Measuring ecosystem services, and changes in them, is relevant for both dependency and 

impact analysis:

• From a dependency perspective, changes in the flow of ecosystem services available to the 
business can arise from changes in the extent and condition of the ecosystem assets that 

underpin them. This can be caused by both business impact drivers and external drivers 

of change and can create risks and opportunities for the business where it has a significant 
dependency on that ecosystem service. It can also be useful for organisations to measure the 

current state of ecosystem services they rely on.

• From an impact perspective, changes to the flow of ecosystem services available to society 
(resulting from changes to the extent and condition of the underpinning ecosystem assets caused 

by business impact drivers) can create risks and opportunities, such as reputational risks. 

• In some cases, an organisation’s dependence on a particular ecosystem service can also be an 

impact driver (e.g., water consumption), so there is some overlap between the impact driver and 

dependency indicators. 6,7

Figure 19: Relationships between impact drivers, state of nature, ecosystem services and risks and 

opportunities.

Impact pathway Impact pathway Impact pathway

Nature-related 
risks and 

opportunities 

Ecosystem assets 
Dependency

pathway
Dependency

pathway

Changes to state Changes to flow

State of 
nature Ecosystem 

services 
External 
drivers

of change

Impact 
drivers 

Business response

5  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement and 
valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align); Capitals Coalition and Cambridge Conservation 
Initiative (2020) Integrating biodiversity into natural capital assessments.

6  GRI, UNEP-WCMC and CREM (2011) Approach for reporting on ecosystem services.
7  Capitals Coalition (2016) The Natural Capital Protocol.

The TNFD has defined impact and dependency pathways that show the links between these three 
categories of assessment and measurement (impact drivers, changes to the state of nature and 

changes to ecosystem services) (see box 2).

For further detailed step-by-step guidance on dependency and impact analysis (Components E3 & E4 

in LEAP) the TNFD has prepared a separate guidance note on with the Capitals Coalition, which can 

be found here. 

Box 2: Impact and dependency pathways

An impact pathway describes how, as a result of a specific business activity, a particular 
impact driver results in changes in the state of nature, which result in changes in the provision 

of ecosystem services. It also shows how these changes affect different stakeholders.

A dependency pathway shows how a particular business activity depends upon specific 
features of natural capital. It identifies how changes in the state of nature affect the costs and/
or benefits of doing business by changing the provision of ecosystem services.
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9.2 Measuring impact drivers

Annex 2 provides an illustrative set of cross-industry Assessment 

Metrics for impact drivers across the four realms to support pilot 

testing and stimulate feedback, focusing on direct operations in the 

first instance. This illustrative set of Assessment Metrics for impact 
drivers will be revised, based on feedback from pilot testing, and 

further supplemented with industry-specific metrics that will be 
developed in the TNFD’s complementary specific guidance. 

9.2.1 Introduction 

Impact driver indicators can be useful for various stages of an organisation’s assessment and 

management of nature-related risks and opportunities, including: 

• Understanding the changes to the state of nature and ecosystem services (dependencies) caused 

by impact drivers; 

• Measuring performance against targets for impact drivers; and

• Determining and monitoring the effectiveness of management responses to impact drivers to 
reduce their negative impact on nature and increase the positive impact. 

As part of the dependency and impact analysis in the E phase of LEAP, the TNFD asks that 

organisations identify material impact drivers that should be measured. The TNFD recommends 

that organisations consider the impact drivers set out in Figure 20 below. The impact drivers map to 

the TNFD’s definitions of drivers of nature change: land, water and ocean use change, resource use, 
climate change, pollution, and invasive species (based on IPBES).8 

Impact drivers can result in both negative and positive impacts on nature. The current 

characterisation of impact drivers, taken from IPBES and SBTN, tends to focus more attention on 

consideration of impact drivers with a negative impact (e.g. pollution, disturbances, emissions). The 

Taskforce intends to continue to work with its knowledge partners to arrive at a characterisation of 

impact drivers that considers both negative and positive impacts of business on nature to ensure 

the metrics architecture can represent this. For example, while a forestry company may have a 

negative impact on nature by removing trees from an ecosystem, it can also have a positive impact 

through restoration of native species and maintenance of corridors for animal movement. A robust 

measurement framework would comprise metrics capable of measuring both negative and positive 

variance over time across the four realms and across impact drivers. For the purposes of this v0.2 

beta, the Taskforce has adopted the current definition of impact drivers established by IPBES.

8  IPBES (2019) Global Assessment Report on Biodiversity and Ecosystem Services.

Figure 20: TNFD’s definitions of drivers of nature change and measurable impact drivers
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Land Freshwater Ocean Atmosphere

Realms

Start by identifying impact drivers related to each of the four realms of freshwater, ocean, land and 

atmosphere, as appropriate. Selection of priority impact drivers should be based on the frequency, 
timescale, extent and severity of impact (low, medium or high), as well as those required by law in the 
relevant jurisdiction. 9

Once priority impact drivers are selected, this leads to a limited set of impact driver indicators and 

associated metrics based on the specific business processes – direct, upstream and downstream – 
and type of ecosystem (i.e. biome) at a specific location.

Impact driver indicators should be measured using both absolute metrics and the associated rate 

of change metric. An example would be measuring both the volume of water discharged and the 

change from the previous year, as well as intensity/efficiency and prevalence metrics, where possible 
and appropriate. This should be set, where possible, in the context of targets for local ecosystems 

that reflect the scientific understanding of their carrying capacity and/or thresholds for use.

9.2.2 Scoping measurement of impact drivers

Determining level of assessment

Organisations should assess impact drivers across: 

• Direct operations (site or project level and corporate level); 

• Upstream; and

• Downstream (including portfolio level). 10 

Impacts on nature are significantly related to land / freshwater / ocean use change and therefore 
supply chain, product level and corporate level impacts should be traceable back to the entity 

location. Companies with significant direct impacts (e.g. extractives, fisheries, aquaculture, agriculture 
and forestry) will approach the identification of impact driver metrics differently to those whose 

9  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement and 
valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align); ENCORE https://encore.naturalcapital.finance/
en/data-and-methodology/materiality

10  Capitals Coalition (2016) Natural Capital Protocol
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impacts are once-removed in a supply chain. Similarly, businesses of different sizes may approach 
the measurement of impact drivers differently to ensure the task is manageable.

The TNFD recognises that for most companies, including those pilot testing beta versions of the TNFD 

framework, it may be difficult with current knowledge levels, internal capabilities and data sources to 
assess impact drivers beyond direct operations. The TNFD encourages companies to start by building 

a robust understanding of their impact drivers from direct operations with a view to expanding 

their understanding over time (in collaboration with supply chain partners) to include upstream and 

downstream activities as well. Ultimately, site and supply chain metrics will need to inform and feed 

into corporate level metrics.

The TNFD encourages companies to start by building a robust understanding of their impact 

drivers from direct operations with a view to expanding their understanding over time (in 

collaboration with supply chain partners) to include upstream and downstream activities as well. 

Ultimately, site and supply chain metrics will need to inform and feed into corporate level metrics.

Assessing context

Impact driver metrics require context in order to be meaningful for assessment purposes. For 
example, measuring water usage in a particular location is meaningless unless it is overlayed 

with information regarding the level of water-stress in that particular basin, and the access to and 

distribution of water to the people who use and depend on it. 

Impact driver metrics should therefore be contextualised as far as possible, which may be done 

quantitatively or qualitatively. Useful information to contextualise impact driver metrics includes:11 

• Threshold: Where available, science-based quantitative thresholds regarding the level of impact 
an ecosystem can endure should be used. Thresholds should be based on baseline data, consider 

cumulative impacts in a landscape, be based on credible science, include both ‘unacceptable’ 

levels and ‘desirable’ levels and be location and context specific. 

• Useful guidance on thresholds is available through the concept of planetary boundaries12 

and on specific issues such as pollutants through national legislation and Pollutant Release 
and Transfer Registers.13 The TNFD will continue to work with scientific authorities to provide 
further guidance on targets and thresholds in future releases;

• Direct or indirect: Whether impact drivers affect nature directly and/or indirectly (the former will 
be easier to attribute directly to the entity and may require a different set of metrics to the latter);

• Timing: The timing of when impact drivers are likely to result in changes to the state of nature, 

including any time-lags, cumulative impacts, thresholds and tipping points. This is of fundamental 

importance in decision making to manage the impact; 

• Regulation: Regulatory requirements to manage and disclose impact drivers e.g. legal thresholds 
for water pollution; and

• Stage of value chain: The stage of the value chain to which the impact driver relates. For some 

entities, a focus on direct impacts will not capture the greatest area of nature-related risk or 

opportunity e.g. companies with agricultural supply chains. 

11  CDSB (2021) Application for biodiversity-related disclosures
12  Steffen, W., K. Richardson, J. Rockström, S.E. Cornell, et.al. (2015). Planetary boundaries: Guiding human development on a 

changing planet. Science 347: 736, 1259855
13  Department of Environment Food and Rural Affairs (accessed 2022) UK Pollutant Release and Transfer Register. Threshold List.

9.2.3 Guidance on methodologies and data for impact drivers

The TNFD recommends organisations use the following sources of guidance when identifying and 

measuring material impact drivers:

• Environmental or natural capital accounting frameworks, such as the Natural Capital Protocol14, 

the draft Transparent methodology15 and UN SEEA Ecosystem Accounts16 that have been applied 

at a corporate entity level17; 

• Existing corporate disclosure requirements such as GRI18, CDSB guidance on water and 

biodiversity19, which will be incorporated in IFRS ISSB standards, and CSRD20 provide useful 

guidance on the measurement of impact drivers, particularly around resource exploitation, 

climate change and pollution;

• Target and measurement setting initiatives including the Align project recommendations;

• Lifecycle analysis approaches, such as the EU Corporate Environmental Footprint (CEF) and 

Product Environmental Footprint (PEF)21; and

• Environmental Extended Input-Output models such as Exiobase may be useful for value 

chain analysis.

The TNFD Data Discussion Paper, released by the TNFD alongside the beta v0.1 framework, notes a 

number of additional tools to support identification and measurement of impact drivers.

9.2.4 Data availability and quality for impact drivers

Organisations can source impact driver data through primary and secondary sources using proxies 

where data is unavailable. The type of data used and its limitations need to be communicated with 

transparency, including the implications for how to interpret the conclusions appropriately. Where 

data is lacking in quality, how companies have managed the risk is important. 

Table 12: Types of nature-related data relevant to impact drivers

Data type Example

Primary data

Data collected for the 

assessment being undertaken 

and collected to measure a 

specific impact driver

Internal business data e.g. measured raw material consumption, 

revenue/site level data collected through surveys or sampling

Data collected from suppliers or customers

Land cover change derived from satellite imagery

Secondary data

Data generated by an entity 

other than the data users and 

may include modelled or third 

party data 

Published, peer-reviewed and grey literature (for example, life-

cycle impact assessment (LCIA) databases, industry, government 

or internal reports)

Proxy data 

Data collected for an alternative 

purpose to its specific use case

An entity could use the volume of manufactured product output 

and the estimated machinery water efficiency to estimate proxy 
water consumption 

14  Natural Capital Coalition (2016) Natural Capital Protocol
15  Transparent project (accessed 2022) Standardized Natural Capital Accounting Methodology for Business
16  UN-SEEA (2021) System of Environmental-Economic Accounting-Ecosystem Accounting
17  UN-SEEA (2021) Business and Natural Capital Accounting Case Study: Ambuja Cement – India; UN-SEEA (2021) Business and 

Natural Capital Accounting Study: Quarry restoration by Holcim – Spain

18  Global Reporting Initiative (2021) GRI Standards Glossary 2021
19  CDSB (2021) Application for biodiversity-related disclosures
20  CSRD (2021) Proposal for a Corporate Sustainability Reporting Directive
21  European Commission (accessed 2022) The development of the PEF and OEF methods
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Third party data providers are increasingly offering these types of data. It is convenient to use where 
it is expensive or challenging to collect primary data. However, preparers undertaking assessments 

based on these data sources should exercise caution and adopt conservative interpretations, while 

constantly striving to improve accuracy and being transparent on the approach and assumptions 

made. Third party data should not be assumed to be accurate for individual companies or 

representative of individual assets and the methodology behind the third-party data gathering, 

calculation and modelling processes should be well understood by the user. The highest quality, 
location-specific primary data should be a company’s ultimate priority.

Proxy data can be particularly useful in the absence of primary data that is measured at site level. 

Where proxy data is used to estimate or inform conclusions, the preparer should be fully transparent 

by making this explicit, along with the sources of supporting data and methodology.

The primary risk with proxy data is that it can be inadvertently misleading. It is possible that by using 

proxy data, a company can incorrectly flag high/low materiality and not reflect the reality of activity 
impact, consequences for dependencies and related risk. This could, in turn, drive action that is 
undesirable or inappropriate.

9.3 Evaluating changes to the state of nature

Annex 2 provides an illustrative set of cross-industry Assessment Metrics 

for the state of nature to support pilot testing and stimulate feedback. 

This illustrative set of Assessment Metrics for the state of nature will be 

revised based on feedback from pilot testing and further supplemented 

with biome metrics that will be developed in the TNFD’s complementary 

specific guidance.

9.3.1 Scoping 

Evaluating changes to the state of nature, both historic and future, is important to understand the risks 

and opportunities associated with dependencies and impacts on nature. Organisations should seek to 

draw on authoritative assessments of changes in the state of nature produced by government or scientific 
organisations for local ecosystems they have prioritised through the ‘Locate’ phase of the LEAP approach. 

Where such independent authoritative assessments do not exist, organisations may need or wish to 

conduct their own measurement activities (or partner with others to do so) although this will obviously be 

subject to the capacity and financial resources to do so.

It is the view of the Taskforce that no single metric will adequately represent the state of nature in a given 
location. A set or dashboard of metrics will be required to make an informed evaluation of dependencies 
and impacts, as laid out in the LEAP approach.

Analysts should be able to draw on state of nature assessments produced by public authorities or 

reputable scientific organisations. There is still currently no globally standardised approach to measuring 
the state of nature. The TNFD is working with knowledge partners and others to highlight this issue and 

seek to address it, drawing on the most established methods, in particular UN SEEA Ecosystem Accounting. 

In developing its approach to metrics on the state of nature, the TNFD has drawn on the work of knowledge 

partners, including EFRAG, UN SEEA Ecosystem Accounting , the Transparent  and Align Project , as well 

as pre-existing guidance such as the GRI , CDSB Biodiversity Application guidance  and Biological Diversity 

Protocol . The TNFD is closely contributing to and monitoring progress by knowledge partners in this area. 

On this basis, to measure changes to the state of nature, the TNFD recommends organisations focus on 

measuring the condition and extent of ecosystem assets, a sub-set of environmental assets. Ecosystem 

assets are important for the provision of ecosystem services, which organisations depend on. 

The TNFD state of nature metrics in Annex 2 therefore focus on the measurement of ecosystem assets. 

These can be organised around aspects of natural capital, such as soil and water, if that is useful to inform 

decision-making and corporate natural capital accounts. In future releases, the TNFD may provide state of 

nature metrics for all environmental assets.

9.3.2 Scoping measurement of the state of nature 

There is no globally standardised approach to the measurement of the state of nature and no single metric 

can represent a comprehensive assessment of changes to the state of nature. 

The TNFD recommends a set or dashboard of metrics that measure:22 

22  Project Task Force on European Reporting Standards, EFRAG (2022) Exposure draft ESRS E4. Biodiversity and Ecosystems; UNEP-WCMC, 
Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement and valuation. Consultation 
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• The status of ecosystems

• The extent – the area coverage of a particular ecosystem, usually measured in terms of 

spatial area.

• Condition (health) – measures of the quality of ecosystems relative to a pre-determined 
reference state. Biodiversity is integral to measuring ecosystem condition, contributing to the 

composition, structure and function of ecosystems.

• The status of species23 that have been identified to be a priority

• Population size

• Extinction risk 

To evaluate the state of nature, organisations need a set or 

dashboard of metrics that measure the extent (area) and condition 

(health) of ecosystems, as well as the status of species.

The assessment of impacts to the state of nature should be conducted against a clear and 

transparent baseline and supported by evidence.24 Defined by the TNFD as the starting point 
at which changes in nature attributed to the entity can be compared, the choice of baseline will 
influence the assessment of dependencies and impacts. Further guidance on baselines will be given 
in future releases.

Note that baselines are distinct from reference conditions (see Box 4).

Box 4
A reference condition is the condition against which past, present and future ecosystem 

condition is compared in order to measure relative change over time. One reference condition25 

could be a previous or desired state of nature that can be used for comparison.26 The choice 

of reference condition will depend on the business and environmental context. In some 

cases, it will be a pristine/undisturbed condition, while in others it will be a functional/resilient 

‘managed’ ecosystem. 

Further guidance on defining reference conditions is provided in Annex 1a. 

Draft. Aligning Accounting Approaches for Nature (Align). Convention of Biological Diversity (2021) Zero Draft of the post-2020 

global biodiversity framework

23  Genetic diversity is also important, but it is currently not considered further due to being challenging to measure at the 
present time

24  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement 
and valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align); CDSB (2021) Biodiversity Application 
Guidance, Value Balancing Alliance (2021), Natural Capital Coalition (2016) Natural Capital Protocol, EFRAG (2022) [Draft] ESRS E4 

Biodiversity and ecosystems Exposure Draft

25  A reference state commonly used in measurement approaches is ‘pristine’ nature, which is a comparison relative to the natural 
state. An alternative is a counterfactual reference state which takes a plausible state if the business did not operate, taking into 

account external impacts such as climate change. CDSB (2021) Biodiversity Application guidance

26  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement and 
valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align)

Figure 21: State of nature metrics – ecosystem assets and species

Ecosystems Species

Extent Condition Population size Extinction risk

State of nature 

9.3.2.1 Evaluation of changes to the state of ecosystem assets 

Measurement of changes in the state of ecosystem assets should be based on metrics for the 

extent and condition of priority ecosystems that the organisation has identified in the Locate phase 
of LEAP.27 These give insight into the overall health of an ecosystem.28 The appropriate metrics will 

depend on the ecosystem asset and its location. Entities will need to determine the extent to which 

their operations have the potential to change the current and future state of that ecosystem.

Evaluating ecosystem condition

Assessment Metrics can be classified into six classes of ecosystem characteristics. The TNFD defines 
the characteristics of ecosystem assets in line with the IUCN’s Global Ecosystem Typology29 and the 

UN SEEA Ecosystem Accounting (see Box 3). While ideally organisations should have a metric for each 

of the six classes of ecosystem characteristic, at a minimum, organisations should have at least one 

metric per priority ecosystem that measures the compositional state combined with an extent metric. 

Organisations should evaluate aspects of ecosystem condition that have been identified as most 
material to the organisation based on its impacts and dependencies. For example:

• An organisation that has identified an impact driver of soil pollution should evaluate the soil 
health in the relevant priority ecosystems;

• An organisation that has identified a material dependency on water supply (an ecosystem service) 
should evaluate the quality and availability of water resources in relevant priority ecosystems.

27  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement 
and valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align); CDSB (2021) Biodiversity Application 
Guidance; UN-SEEA (2021) System of Environmental-Economic Accounting-Ecosystem Accounting

28  Project Task Force on European Reporting Standards, EFRAG (2022) Exposure draft ESRS E4. Biodiversity and Ecosystems
29  IUCN (2020) Global Ecosystem Typology 2.0
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Many different approaches to assessing ecosystem condition exist. The TNFD recommends selecting 
these approaches based on the following criteria:30

• For each ecosystem, using the most generally accepted or recognised method applicable within 

the jurisdiction. 

• Using the same method for each ecosystem type (biome). 

The TNFD recognises that direct measurement of such metrics may not be feasible, so proxy or 

modelled approaches may be required. Metrics that capture multiple aspects of ecosystem condition 
exist that give entities insight into the state of nature. An example of this is the upcoming Ecosystem 

Integrity Index, which captures ecosystem structural, compositional and functional state, and the 

IUCN Red List of Ecosystems.31 Techniques such as eDNA or remote sensing can allow cost efficient 
means of gaining insight into ecosystem extent and condition.

Box 3: Classes of measurable ecosystem characteristics32

•  Physical state characteristics: physical descriptors of the abiotic components of the 

ecosystem (e.g., soil structure, water availability);

•  Chemical state characteristics: chemical composition of abiotic ecosystem elements (e.g. 

water quality, soil nutrient levels, air pollutant concentrations);

•  Compositional state characteristics: the composition/diversity of ecological 

communities at a given time/location (e.g. species abundance, species richness). Best 

practice ecosystem metrics should consider changes in the composition of species, 

regardless of their rarity or threat status or value, compared to an intact reference state;

•  Structural state characteristics: aggregate properties (e.g., mass, density) of the whole 

ecosystem or its main biotic components (e.g., total biomass, canopy coverage);

•  Functional state characteristics: summarise the biological, chemical and physical 

interactions between ecosystem compartments (e.g. primary productivity, disturbance 

frequency); and

•  Landscape and seascape characteristics: describe the spatial scales of ecosystems (e.g. 

landscape diversity, connectivity, fragmentation).

30  Endangered Wildlife Trust (2020). The Biological Diversity Protocol (BD Protocol) (2020). National Biodiversity and Business 
Network – South Africa

31  IUCN (accessed 2022) International Union for Conservation of Nature’s Red List of Threatened Species
32  Adapted from: UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity 

measurement and valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align); CDSB (2021) Biodiversity 
Application Guidance; UN-SEEA (2021) System of Environmental-Economic Accounting-Ecosystem Accounting

9.3.2.2 Evaluation of changes to the state of species

The TNFD recommends that organisations supplement ecosystem metrics with species-level 

indicators where the species or species group is identified to be material.33 The rationale is to 

identify potential transition risks linked to regulatory requirements for species protection, consumer 
concern/reputational risks and physical and transition risks linked to dependence on species for 

raw materials. 

The following criteria could be considered by organisations when determining the prioritisation of 

species to evalate:34 

• The species is sensitive to company-induced impact drivers and therefore changes in state are 

likely to be attributed to business activities, as opposed to external factors;

• The management of the species generates significant financial risks and/or opportunities;

• Species are important for business continuity, for example, pollinators that support the 

production of crops a business depends upon;

• The species are legally protected, according to local, national and/or international laws and 

conventions;

• The species is recognised to be a priority/threatened species at a local, national and/or 

international level (e.g. listed on the IUCN Red List35) – recognising that perceptions of materiality 

may be different depending on local versus global considerations. For example, a locally abundant 
species may be perceived as material by some if it is globally rare;

• Species that are unique to (i.e. restricted to) or dependent on the ecosystems the company 
operates in;

• Business impacts on the species are likely to result in a significant change in its local and/or 
overall population (positive or negative);

• The species plays a critical role in the ecosystem e.g. linked to tipping points; and

• The species plays a significant cultural or economic role for stakeholders (e.g. pollinating, 
educational and recreational services, sense of belonging). 

Measurements of changes in species population size and extinction risk provide insight to the health 
of a single species’ population and its relative resilience to change and can be used as a starting point 

for defining species metrics.36

The species indicators are defined as:

• Population size: Measures changes in the number of individuals of a species within an area.

• Extinction risk: Measures the threat status of a species and how activities/pressures may affect 
the threat status. The indicator may also measure change in the available habitat for a species as 

a proxy for impact on local or global extinction risk.

Metrics should provide insight into the extinction risk facing the species in question, the relative 
importance of the site for the species in question and the impact drivers facing the species at the 
site. Species metrics should be measured against a suitable baseline/reference state, which involves 

33  This differs from measurements of species indicators within the ecosystem category, which focus on individual species as 
opposed to the composition of species (i.e. species richness)

34  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement 
and valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align); United Nations et al. (2021) System of 
Environmental-Economic Accounting—Ecosystem Accounting (SEEA EA). White cover publication, pre-edited text subject to 

official editing; EWT (2020) BDP; CDSB (2021) Biodiversity Application Guidance
35  IUCN (accessed 2022) International Union for Conservation of Nature’s Red List of Threatened Species
36  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement and 

valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align)
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determining the target population size of species and/or establishing the target habitat size as a 
proxy.37 Where it is not possible to secure species data, habitat extent and condition can be used as a 

proxy for species health and the guidance on ecosystems should be followed.38  

Annex 2 contains illustrative example sets of state of nature metrics for species for pilot testing, 

which will be expanded and revised in future releases.

9.3.3 Guidance on methodologies and data for state of nature 

The TNFD recommends that companies work towards primary rather than modelled data for 

the state of nature, but recognises that proxies and modelled data are a valuable starting point, 

particularly for companies with complex corporate structures e.g., companies with significant 
upstream impacts or financial institutions.

Further references on methods and data for state of nature are provided in the TNFD Data 

Discussion Paper.

9.3.4 Data availability and quality for state of nature

The availability and quality of state of nature data will depend on geography, realm, ecosystem type 
and the selected metrics. While analysis of satellite imagery and geospatial datasets can help assess 

the state of terrestrial ecosystems, they are insufficient to assess the state of ocean ecosystems, 
nor able to describe the state of a species-at-risk. Companies may therefore have to adopt, in these 

cases, a best-available data approach to evaluating the state of priority ecosystem assets. 

In areas where data is out of date or at an inappropriate spatial scale, or where ecosystem 

interactions are complex and/or uncertain, the building of environmental accounts may be required 
to assess potential areas of nature-risk. Environmental accounting standards, such as, but not 

limited to, those provided by Accounting for Nature39, generally require the measurement of the 
actual condition of an environmental asset through the use of earth observation, sensors, field 
observations, eDNA and other data gathering options and technologies.

A list of potential data sources for state of nature data can be found in the WG2 Data 

Discussion Paper.  

Managing data gaps 

Given the varying availability of state of nature data, it is likely that companies will experience some 

data gaps. These data gaps can include lack of business asset location data (or spatial extent of an 

asset’s operating area), ecosystem data (e.g., physical, chemical, compositional, structural, functional 

and landscape data relating to the state of nature), and data related to the interaction between 

nature and company assets. How these data gaps can be addressed is outlined below: 

• Business asset location data: accurate location data is essential to the state of nature 

assessment process, both to identify a baseline and to determine changes in nature’s state over 

time. However, an understanding of the location of business assets by biome, region, nation or 

realm can still provide useful insights.  

• Ecosystem data: if location data is available but ecosystem data for the metrics of interest are 

not, companies may use proxies, peer reviewed research and qualitative sources to fill in their 
understanding of the state of nature. For example, if species abundance information is not 

available, a company can monitor the area of appropriate habitat or indicator species as a proxy, 

37  CDSB (2021) Biodiversity Application Guidance
38  UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity measurement and 

valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align).; PTF-ESRS EFRAG (2022)
39 https://www.accountingfornature.org/
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refer to published research on the health of the species population, or liaise with local biodiversity 

or ecosystem experts to understand the general trends in species health and/or habitat. In the 

absence of measured data on the current or projected future state of an ecosystem asset, models 

can predict the state, given a set of variables that can be measured. When models are used to 

assess reference conditions or state of nature, their limitations must be acknowledged and the 

assumptions made must be clearly defined. Modelled results should be followed up, where 
possible, with observational data to validate. 

• Ecosystem asset interaction data: data describing the impact of business assets on the state of 

nature are needed. This can go beyond the ecosystem that the business asset is directly located 

in. For example, a company’s assets may have no direct impact on species in the land-based 

ecosystem itself, but if the company for example releases pollutants into the ocean, they can 

spread well beyond the confines of its operations, which may have impacts on a multitude of 
aquatic and other species. Identifying these impacts and building capacity to assess and address 
these impacts is crucial to gain a full understanding of company-related changes to the state of 

nature. Where this information may be lacking, proxies and qualitative information can be used to 
draw insights, but this should be done with caution. 

It is important to understand the quality of the data that is being used and to consider the 
implications of this for the resulting metrics and the confidence that can be placed in them 
for decision making. The TNFD recommends transparency on the use of estimates and the 

methodologies that they are derived from.

9.4 Measuring ecosystem services

Annex 2 provides an illustrative set of cross-industry Assessment 

Metrics for ecosystem services to support pilot testing and 

stimulate feedback. This illustrative set of Assessment Metrics for 

ecosystem services will be revised based on feedback from pilot 

testing.

9.4.1 Introduction

Metrics on ecosystem services should:

• Provide insight into the extent of organisational dependency on ecosystem services e.g. 

the proportion of raw materials potentially exposed to risk as a result of dependence on an 

ecosystem service or level of productivity directly dependent on an ecosystem service;

• Assess the current and future health of the ecosystem, i.e. the extent and condition of the 

ecosystem assets that underpin the ecosystem services currently and under different scenarios;

• Indicate current and projected trends in those ecosystem services under different scenarios; and

• Consider the value – now and over multiple future timescales – of these services to the 

organisation and society. 

For example, an organisation with a dependency on flood risk mitigation services provided by a 
woodland water catchment in a particular area could measure: 

• The number of flooding incidents avoided (the ecosystem service of flood risk mitigation); and

• The condition of the woodland water catchment (the state of the ecosystem asset), indicating 

its resilience to continue providing these services into the future, based on a measure of the 

expected future state of the catchment under a business-as-usual scenario.

Box 5: Ecosystem services

Ecosystem services are defined as the contributions of ecosystems to the benefits that are used 
in economic and other human activity.40  

The TNFD defines ecosystem services as falling into one of the following categories:
•  Provisioning services represent the contributions to benefits that are extracted or 

harvested from ecosystems (e.g. timber and fuel wood in a forest, freshwater from a river).

•  Regulating and maintenance services result from the ability of ecosystems to regulate 

biological processes and to influence climate, hydrological and biochemical cycles, and 
thereby maintain environmental conditions beneficial to individuals and society. 

•  Cultural services are the experiential and intangible services related to the perceived or 

actual qualities of ecosystems whose existence and functioning contributes to a range of 
cultural benefits (e.g. the recreational value of a forest or a coral reef for tourism).

Focusing on final ecosystem services for corporate assessment 
purposes can reduce the number of metrics required and increase 
the accuracy of measurements.41

9.4.2 Scoping – Ecosystem service metrics

In line with the Evaluate phase of LEAP, organisations should identify which ecosystem services are 

significant for the business from both a dependency and impact perspective and which ecosystem 
assets are supporting these services across direct, downstream and upstream operations as 

appropriate.42  

The TNFD has set out the ecosystem service categories and ecosystem assets listed in Figure 24 

below based on UN SEEA-Ecosystem Accounting. This should be used as a starting point for indicator/

metric selection.43 

The TNFD recommends that organisations measure changes to the flow of ecosystem services on 
which the organisation has significant dependencies and impacts. The prioritisation of ecosystem 
services to understand their significance to the organisation should take into account:

40  UN-SEEA (2021) System of Environmental-Economic Accounting-Ecosystem Accounting
41  CDSB (2021) Biodiversity Application Guidance; Finisdore, J., et al. (2020). The 18 benefits of using ecosystem services 

classification systems. Ecosystem Services, 45, 101160; EPA (2015) National Ecosystem Services Classification System (NESCS): 
Framework Design and Policy Application

42  Capitals Coalition (2016) The Natural Capital Protocol, Capitals Coalition (2022) Taking Stock; Aligning Accounting Approaches 
for Nature (Align) (unpublished 2022) Align Draft Recommendations for a standard on biodiversity measurement and valuation

43  Adapted from: United Nations (2021) System of Environmental-Economic Accounting
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• The level of financial risks and opportunities related to a change in the service (e.G. Potential 
financial losses resulting from loss of production processes); and 

• The implications of reduced ecosystem service provision to society and associated impacts on 

communities that depend on those services. 

Further guidance on how changes in ecosystem services (dependencies) affect financial risks and 
opportunities will be included in future beta releases.

Figure 22: Environmental assets and ecosystem services classification 
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Table 13 sets out factors that should be considered in determining ecosystem service significance.

Table 13: Criteria for identifying potentially significant ecosystem services44

Factor Low Medium High

1. How significant is 
the loss of inputs to 

the company if the 

ecosystem service is 

disrupted?

Limited loss of 

inputs: the company 

or operation can 

continue as is or with 

minor modifications

Moderate loss of 

inputs: the company 

or operation can 

continue only 

with important 

modifications e.g. 
slower production or 

use of substitutes

Severe loss of inputs: 

disruption in company 

or operation sites 

prevents operation

2. How significant is 
the financial loss of 
impaired production/

services?

Limited financial loss: 
disruption to the 

company/operation 

doesn’t have the 

potential to materially 

affect the company’s 
profits

Moderate financial 
loss: disruption 

to company or 

operations has the 

potential to materially 

affect the company’s 
profits

Severe financial 
loss: there is a 

reasonable possibility 

that the disruption 

to the company or 

operations could affect 
the financial viability of 
the company

3. How significant is 
the impact of the loss 

of ecosystem services 

on society?

Limited impact: 

impacts are temporary 

and minor

Moderate impact: 

potential impacts may 

significantly constrain 
access to ecosystem 

services by other 

stakeholders

Severe impact: 

reasonable possibility 

that societal access/ 

use of ecosystem 

services is prevented 

Impact driver metrics may be used as proxies for provisioning ecosystem service metrics (e.g. water 

usage) where such metrics are unavailable, although this is only possible for provisioning services and is 

not recommended unless accessing data for the metrics above is problematic.

9.4.3 Guidance on methodologies and data for ecosystem service metrics

Frameworks such as UN-SEEA, the Measure and Value stage of the Natural Capital Protocol45 and 

associated biodiversity guidance46 and the BSI standard on natural capital accounting47 provide guidance 

on the measurement of ecosystem services, including linking final ecosystem services to the beneficiaries 
that depend on those services, which can be used to inform the priority list of services. These frameworks 

also provide guidance on ecosystem assets that support the provision of different ecosystem services.

Ecosystem service indicators should be selected based on the decision they inform and/or question that 
they answer and in accordance with the following criteria: relevance to user needs, understandable, 

usable for measuring progress or identifying issues, scientifically sound, sensitive to change, practical 
and affordable48, availability of data and data use policy, trustworthy data sources that are peer reviewed, 

frequency of update of data, use of metrics for other frameworks and reporting. Further guidance on 
how to assess data quality and communicate quality of data to inform decision making will be included in 
future beta releases. 

Further guidance is available in the TNFD Data discussion paper.

44  Adapted from UNEP-WCMC, Capitals Coalition, Arcadis and ICF (2022) Recommendations for a standard on biodiversity 
measurement and valuation. Consultation Draft. Aligning Accounting Approaches for Nature (Align) and ENCORE

45  Natural Capital Coalition (2016) Natural Capital Protocol
46  Capitals Coalition and Cambridge Conservation Initiative (2020) Integrating biodiversity into natural capital assessments
47  UN (2021) System of Environmental-Economic Accounting - Ecosystem Accounting; Capitals Coalition (2016) Natural Capital Protocol; 

BSI (2021) Natural Capital Accounting for Organizations
48  Brown, C., Reyers, B., Ingwall-King, L., Mapendembe, A., Nel, J., O’Farrell, P., Dixon, M. & Bowles-Newark, N. J. (2014). Measuring 

ecosystem services: Guidance on developing ecosystem service indicators. UNEP-WCMC, Cambridge, UK
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9.4.4 Data availability and quality for ecosystem service metrics

Data relevant for developing ecosystem service indicators can be found in many different forms and 
at different scales, including downloadable databases, statistical compendia, spatially mapped data, 
academic research and books. The most common sources of data for ecosystem service indicators 

can be divided into four categories: national statistics, on site observations, remote sensing or 

numerical simulation models. 49

Undertaking measurement at the appropriate scale will be important. In order to connect them 

to ecosystem assets, the TNFD recommends that ecosystem service metrics be measured linked 

to location. However, like impact drivers, where linking ecosystem services to location is not yet 

possible due to capacity/ data issues, they could be measured in aggregate for a company and not 

contextualised to a specific location and still provide some useful insights.

The Taskforce recognises that evaluation of nature-related dependencies and impacts is complex, 

particularly currently given the lack of a globally agreed, standardised approach for state of nature 

and ecosystem service assessment. The Taskforce is working with knowledge partners and others to 

address this important gap. Recognising that many organisations are involved in this and it will take 

time, the Taskforce will continue to assess with its knowledge partners ways and means to make the 

‘Evaluate’ Phase of the LEAP process easier for companies and financial institutions while ensuring it 
remains science-based. 

The Taskforce will further refine the approach to measuring dependencies and impacts outlined in 
this v0.2 beta release. This will include further consideration of technical aspects such as adjustments 

to the characterisation of impact drivers, considerations of ‘value’, and the use and definition of 
thresholds, baselines and reference conditions. The TNFD will also continue to assess various 

initiatives by to develop aggregated indices for ecosystem condition assessment which may help to 

simplify the evaluation process for companies and financial institutions. 

The Taskforce welcomes feedback from market participants on this draft approach to measuring 

nature-related dependencies and nature impacts, including from those pilot testing the approach laid 

out here in the v0.2 beta release. 

We are particularly interested in feedback from pilot testers on the following questions: 

1.  Were you able to evaluate your organisation’s impact drivers (using the guidance provided in this 

v0.2 beta release) once you identified your priority locations as outlined in the ‘Locate’ phase of 
LEAP? What was the most difficult aspect of evaluating your impact drivers? 

2.  Did you find the illustrative indicators and metrics for impact drivers provided in Annex 2 
adequate in representing your organisation’s dependencies and impacts on nature? Which 
indicators and metrics were most useful? Which were least useful? Why? 

3.  Based on your selection of priority locations, were you able to source authoritative state of nature 

assessments from reputable government or scientific sources as a basis for your evaluation? If 
not, did you attempt to undertake your own measurement activities using other primary data 

sources or by commissioning external experts? What were the most difficult aspects or obvious 
gaps in your state of nature evaluation? 

4.  Were you able to source reliable data or assessments on ecosystem services and the change 

in the flow of ecosystem services that your organisation impacts or depend on, at each priority 
location? 

5.  Did you limit your analysis to your organisation’s direct dependencies and impacts only? Or did 

you include (or attempt to evaluate) upstream and/or downstream dependencies and impacts as 

well? If you did attempt to look upstream and downstream as well, was the guidance provided in 

the v0.2 release sufficient to enable you to assemble the data and information required? What 
else would be useful?

49  Brown, C., Reyers, B., Ingwall-King, L., Mapendembe, A., Nel, J., O’Farrell, P., Dixon, M. & Bowles-Newark, N. J. (2014). Measuring 
ecosystem services: Guidance on developing ecosystem service indicators. UNEP-WCMC, Cambridge, UK
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