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This additional guidance for use of the TNFD LEAP nature-related 
risk and opportunity assessment approach for corporates has been 
prepared in collaboration with the Capitals Coalition to build on, 
and align with, dependency and impact analysis guidance in the 
Natural Capital Protocol. 

This document provides further guidance for dependency and impact analysis (the E3 and E4 
components of the TNFD LEAP approach), drawing from relevant material in the Natural Capital 
Protocol. This additional draft guidance is being included in the second (v0.2) beta release of the 
TNFD framework, to provide additional practical support for pilot testing.

Draft guidance on metrics for dependencies and impacts has been provided as part of the v0.2 beta 
release (Annex 1), along with an illustrative set of indicators and metrics (Annex 2). These may be 
drawn on to complement this guidance document on dependency and impact analysis based on the 
Natural Capital Protocol.

Existing guidance in the Natural Capital Protocol relevant 
to the TNFD’s LEAP approach for dependency and impact 
analysis

Components E3 (Dependency Analysis) and E4 (Impact Analysis) of the TNFD LEAP approach are 
aligned with Steps 05 and 06 of the Measure and Value Stage of the Natural Capital Protocol. 

TNFD LEAP  
Component

Step in the 
Natural Capital 
Protocol

Questions each 
step will answer

Actions

E3 & E4 05 Measure 
impact 
drivers and/or 
dependencies

How can your 
impact drivers and/
or dependencies be 
measured?

5.2.1 Map your activities against impact 
drivers and/or dependencies

5.2.2	 Define	which	impact	drivers	and/or	
dependencies you will measure

5.2.3 Identify how you will measure impact 
drivers and/or dependencies

5.2.4 Collect data

L3, E3 & E4 06 Measure 
changes in the 
state of natural 
capital

What are the changes 
in the state and 
trends of natural 
capital related to your 
business impacts and/
or dependencies?

6.2.1 Identify changes in natural capital 
associated with your business 
activities and impact drivers

6.2.2 Identify changes in natural capital 
associated with external factors

6.2.3	 Assess	trends	affecting	the	state	of	
natural capital

6.2.4 Select methods for measuring 
changes

6.2.5 Undertake or commission 
measurement

Valuation has not yet been included in the TNFD’s beta v0.2 of the LEAP approach. Step 07 of the 
Natural Capital Protocol on valuing impacts and/or dependencies has therefore not currently been 
included in this summary guidance. The inclusion of valuation will be considered by the TNFD as 
the LEAP approach and the TNFD approach to metrics is further developed, both as part of evaluating 
impacts and dependencies (the ‘E’ phase) and assessing material risks and opportunities 
(the ‘A’ phase). This summary guidance will be updated accordingly in future beta releases of the 
TNFD framework.

Measure impact drivers and/or dependencies 

Actions to complete LEAP E3 & E4 using the Natural Capital Protocol Step 05.

In order to measure or estimate your organisation’s impact drivers and/or dependencies, you will 
need	to complete	the	following	actions	from	the	Natural	Capital	Protocol:

5.2.1 Map your organisation’s activities against impact drivers and/or 
dependencies 

You	will	first	need	to	identify	all	of	the	relevant	activities	associated	with	your	assessment.	You	should	
consider the range of activities across the supply chain (upstream), your own operations and also 
downstream activities. 

The	TNFD	and	the	Capitals	Coalition	define	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’.1 Examples include the volume of sand used in construction or tons of carbon dioxide 
emissions.2 Impact drivers can be associated with both positive and negative impacts to change 
the state of nature, which in turn, have consequences for business and society. Table 1 provides a 
summary of impact driver categories. 

For each of the activities, you will have to identify associated impact drivers (both inputs and outputs) 
and dependencies on natural capital and the ecosystem services and abiotic services it provides. An 
overview of ecosystem services and environmental assets that business and society depend on is 
provided in Figure 1. 

5.2.2 Define which impact drivers and/or dependencies you will measure

You need to determine what you will be measuring (the indicator) and the type of data needed to 
undertake that measurement in practice. Annexes 1 and 2 of the TNFD beta v0.2 release provide 
further guidance and an illustrative set of dependency and impact metrics. Your selection will depend 
on	the	impacts	and	dependencies	that	you	already	identified	in	the	E2	component	of	LEAP.	Further	
guidance on how to identify impacts and dependencies can be found in Step 04 of the Natural 
Capital Protocol. 

Measurement of the material impact drivers and/or dependencies can be either qualitative (i.e. high, 
medium	or	low)	or	quantitative	(such	as	the	amount	of	different	pollutants	emitted,	(e.g.	expressed	
in, for example, tons, or the amount of resources consumed, for example, m3 water, ha of habitat, or 
a rate of consumption over the duration of a project, for example, m3/day). 

1  Capitals Coalition (2016) Natural Capital Protocol.
2  Impact drivers can be mapped to the pressures referred to by the Science Based Targets Network (SBTN) and the Driver-

Pressure-State-Impact-Response (DPSIR) framework, and the drivers of nature change referred to by the Intergovernmental 
Platform on Biodiversity and Ecosystem Services (IPBES), the Convention on Biological Diversity (CBD) and the Millennium 
Ecosystem Assessment.
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You	may	find	that	the	indicators	and	data	required	to	measure	impact	drivers	and	dependencies	are	
frequently the same. You will also need to distinguish data that are available internally within the 
company, publicly, or commercially. 

In ideal cases, an impact driver or dependency can be measured or estimated directly (e.g. the 
volume of water consumed or the mass of solid waste). In other cases, modelled data, including 
intermediate or proxy indicators are required (e.g. electricity use, combined with air emissions factors 
for electricity grid, to estimate air emissions). 

The TNFD approach to metrics, indicators and targets for impacts and dependencies is being 
developed and the initial approach is included in the beta v0.2 release of the TNFD framework, 
drawing on the Natural Capital Protocol and other relevant sources. Further details on the initial 
TNFD draft guidance on metrics, indicators and targets can be accessed in Annex 1 of the v0.2 
release, https://framework.tnfd.global/annex1.

Table 1: TNFD’s impact driver categories

Driver of 
nature 
change 

Land/water/
ocean use 
change

Resource 
use

Climate  
change

Pollution Invasive species 
and other

Impact 
drivers

Terrestrial 
ecosystem use 

Water use Greenhouse 
gas 
emissions 

Non-GHG air 
pollutants 

Biological 
alterations e.g. 
invasive species 
introduction or 
removal

Marine 
ecosystem use 

Other 
resource 
use 

Water 
pollutants

Disturbances

Freshwater 
ecosystem use

Soil pollutants 

Solid waste

Figure 1:  Overview of TNFD’s fundamental concepts for understanding nature

Land Freshwater Ocean Atmosphere

Realms

Biomes

Environmental assets

Regulating & maintenance services

Ecosystem services

Provisioning services

Cultural services

Subterranean
terrestrial 
ecosystems

Mineral and 
energy
resources

Terrestrial 
(land based)
ecosystems

Marine (ocean)
ecosystems

Land Cultivated 
biological
resources

Underwater 
mineral and 
energy resources

Subterranean 
marine
ecosystems

Renewable 
energy
resources

Water resources

Atmospheric 
systems

Subterranean
freshwater 
ecosystems

Freshwater 
ecosystems

Recreation 
related
services

Other cultural 
services

Visual amenity 
services

Education, 
scientific and 
research services

Spiritual, artistic 
and symbolic 
services

Water supply Genetic material Biomass 
provisioning

Other 
provisioning
services

Pollination Soil and 
sediment
retention

Water flow 
regulation

Solid waste 
remediation

Water 
purification

Flood 
mitigation

Air filtration Soil quality 
regulation

Nursery 
population and 
habitat 
maintenance

Local (micro 
and meso)
climate 
regulation

Biological 
control

Global climate 
regulation

Rainfall pattern
regulation

Storm 
mitigation

Noise 
attenuation

Other regulating 
andmaintenance
 services

Tropical 
Subterranean
forests (T1)

Temperate 
boreal forests
& woodlands (T2)

Shrublands & 
shrubby
woodlands (T3)

Savannas and
grasslands (T4)

Deserts and semi
desert (T5)

Polar-alpine 
(T6)

Intensive land 
use systems (T7)

Artificial 
subterranean
spaces (S2)

Shoreline 
systems (MT1)

Naritime 
vegetation 
(MT2)

Artificial 
shorelines (MT3)

Vegetated 
wetlands (TF1)

Brackish tidal 
systems (MFT1)

Subterranean 
cave and rock 
systems (S1)

Rivers and 
streams 
(F1)

Lakes
 (F2)

Artificial 
wetlands 
(F3)

Subterranean
freshwaters (SF1)

Artificial 
Subterranean
freshwaters (SF2) 

Coastal inlets and
lagoons (FM1)

Vegetated 
wetlands (TF1)

Brackish tidal 
systems (MT1)

Subterranean 
cave and rock 
systems (S1)

Marine shelfs 
(M1)

Open ocean 
waters 
(M2)

Deep sea floors 
(M3)

Artificial marine
systems (M4)

Subterranean 
tidal (SM1)

Shoreline 
systems  (MT1)

Maritime 
vegetation (MT2)

Brackish tidal 
systems
(MT1)

Subterranean 
cave and rock 
systems (S1)

Artificial 
shorelines (MT3)

Coastal inlets 
andlagoons (FM1)

Source:	Based	on	IPBES	(2019)	and	Natural	Capital	Protocol	(2016)	p61
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Measure changes in the state of 
natural capital
Actions to complete LEAP L3, E3 & E4 using Natural Capital Protocol Step 06. 

In order to measure (or estimate) changes in the state and trends of natural capital you will need to 
complete	the	following	actions	from	the	Natural	Capital	Protocol:

6.2.1 Identify changes in natural capital associated with your business activities 
and impact drivers 

This action considers the changes in natural capital that are likely to result from the impact drivers 
measured or estimated in the previous step, sometimes known as ‘outcomes’. 

When applying the TNFD LEAP approach, this assessment should be done at a minimum for each 
location	identified	during	the	‘Priority	Location	Identification’	component	of	LEAP	(L3).	

This step is relevant both when assessing impacts and dependencies. When assessing dependencies, 
you should identify the impact drivers associated with your business activities that could result in 
major	changes	in	the	state	of	natural	capital,	as	these	may	directly	or	indirectly	affect	the	significance	
of your business dependencies. 

Changes	in	the	flow	of	benefits	arising	to	an	organisation	as	a	result	of	changes	in	the	underlying	
stock	of	natural	capital	can	occur	in	a	different	geographic	location	or	time	period	than	the	change	in	
the natural capital stock itself. This needs to be considered. 

Examples	of	different	geographic	scale	include:

• the impacts from air or water pollution through the dispersion of pollutants across very long 
distances from the emission source; and

• the impacts from plastic waste that can harm marine organisms halfway around the world, where 
those conducting an assessment may not have a presence or be aware of their impacts.

Examples	of	time	lags	include:

• the impacts from climate change that happen over very long-time frames (over 100 years); and

• planting trees in upland areas can reduce soil erosion and sedimentation of water bodies 
downstream, but it may take several years before any results are observable. 

6.2.2 Identify changes in natural capital associated with external factors

You should identify any external factors that could result in major changes in the state of natural 
capital,	as	these	may	directly	or	indirectly	affect	the	significance	of	impacts	on	your	business,	your	
impacts on society and/or your business dependencies. Table 2 gives examples of how changes in 
natural	capital	can	influence	business	dependencies.	

• Impacts (business or societal)	–	identify	external	forces	already	affecting,	or	that	could	result	
in changes to, your business impacts on natural capital. For example, a small food-processing 
business may have relatively minor impacts on fresh water today, due to moderate water 
consumption, but development of irrigated farming in the region could mean the company’s 
water	use	becomes	much	more	significant	in	a	local	context,	due	to	changing	supply	and 
demand conditions.

5.2.3 Identify how you will measure impact drivers and/or dependencies 

You now need to determine which data sources you will use to measure your impact drivers and/or 
dependencies.	There	are	many	potential	sources	of	available	data	that	include:

• Primary data: Internal business data, for example, or data collected from suppliers or customers.

• Secondary data:	Published,	life-cycle	impact	assessment	databases	and	industry	or	government	
reports, derived using modelling techniques (e.g., Environmentally Extended Input Output (EEIO) 
models,	productivity	models,	mass balance).

5.2.4 Collect data

The data collection (or estimation) process will depend on the scope and purpose of your 
assessment. 

When	applying	the	TNFD	LEAP	approach,	you	will	need	to	collect	data,	including	location-specific	
data,	at	a	minimum	for	the	priority	locations	identified	within	the	‘Priority	Location	Identification’	
component of LEAP (L3). This could be an operation owned and operated by your organisation, 
or operational sites upstream, or downstream in your value chain, in which case you may need to 
undertake this analysis with relevant supply chain partners or by using other approaches, such as 
input-output approaches.

Further details on the initial TNFD draft guidance on data and methodologies for impact and 
dependency metrics can be access in Annex 1 of the v0.2 release, https://framework.tnfd.global/
annex1.

5.3 Outputs

The output is a list of indicators (qualitative and/or quantitative) for each material impact driver 
and/or dependency associated with the chosen business activities, with the available data and data 
gaps	identified.
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6.2.4 Select methods for measuring changes

You now need to select the most appropriate method(s) for measuring or estimating the relevant 
changes	in	natural	capital	at	each	location	being	assessed	for	different	impact	and	dependency	
pathways. In addition, where relevant, you may need to determine the likelihood of external factors 
affecting	different	changes	in	natural	capital,	particularly	when	assessing	dependencies.	

a. Methods to assess changes in natural capital

There	are	different	methods	available	for	measuring	and	estimating	changes	in	natural 
capital,	including:	

i.	 Methods for measuring change directly (e.g., direct measurement of water quality).

ii.	 Low	detailed/high-level	methods	(e.g.,	basic	population	dynamics	model,	flood	risk	
assessment based on historical events, Life Cycle Impact Assessment factors).

iii.	 Detailed estimation or modelling methods (e.g. remote sensing, detailed fate models, 
detailed hydrological models).

The appropriate choice will depend on the level of detail required (or practical with the available time 
and resources) and the scope under consideration. The TNFD is also exploring the potential use of 
a	‘confidence	level’	to	ascribe	to	data	sets	and	sources	in	the	assessment	process	so	that	analysts	
can	determine	the	confidence	they	can	have	in	the	assessments	based	on	the	availability	and	quality	
of the underlying data. The Natural Capital Protocol provides further guidance to help you make an 
informed choice from the wealth of existing methods, as part of the Natural Capital Protocol Step 08‘ 
Interpret and test the results’.

Caution is required with these methods where the business is not the only actor contributing to 
the	observed	change.	Reasonable	estimates	of	the	influence	of	others	on	the	observed	change	will 
be important.

b. Methods to assess likelihood of changes 

For	each	internal	and	external	factor	you	identify	that	could	lead	to	a	significant	change	to	the	natural	
capital on which your business has material impacts or dependencies, you will need to estimate the 
likelihood of that factor occurring. In addition, you should consider the likely extent or magnitude 
of change, over what timescale, and at what geographical scale. This is particularly important for 
assessing dependencies. 

TNFD’s v0.1 beta release recommends assessing likelihood and likely magnitude of change over the 
following	time	frames:	short	term	(in	the	next	two	years),	medium	term	(between	two	and	five	years)	
and	long	term	(beyond	five	years).

A good approach is to develop probability-weighted estimates of changes (see below for reference on 
how to calculate this). Such a risk-based approach is especially relevant for dependencies, because 
many external impact drivers are not under your direct control and therefore their precision is 
unknown or uncertain, such as the value of interest is ‘value at risk’ or, conversely, the risk-weighted 
opportunity of increased revenues. 

For changes that are directly observed in real time, the relevant probability is simply 100%. For future 
or unobserved changes, however, there may be uncertainty about potential outcomes. Various 
methods	can	be	used	to	assess	the	likelihood	of	change,	including:	

• Probability-based analysis: Quantitative estimates of likelihood can be derived by testing the 
statistical	significance	of	relationships.	For	example,	multivariate	regressions	can	be	used	to	
identify the key contributors to observed trends or Monte-Carlo analysis can be used to test 
the potential permutations of multiple possible data points, assumptions and judgments, in 
order to identify the most likely outcome (central tendency). 

• Business dependencies	–	identify	external	factors	already	affecting,	or	that	could	result	in	
changes to, your business dependencies. For example, if a nearby wetland is drained, there may 
be less water available for your business. Or if a nearby forest is degraded, this could reduce the 
protection	from	fire	and	flooding	from	which	your	business	benefits.	

External factors that potentially lead to changes in natural capital include both natural forces (e.g. 
rivers changing routes) and human activities beyond the business (e.g. land-use change, increased 
water use, pollution). This is particularly important when considering your business dependencies. 
One	of	the	most	significant	set	of	changes	in	natural	capital	is	likely	that	associated	with	a	changing	
climate and the more frequent occurrence of extreme weather events such as major storms, 
flooding,	and	droughts.	

You	might	find	it	helpful	to	map	the	relevant	indicators	chosen	in	the	previous	step	to	the	
dependencies and identify the likely subsequent changes in natural capital (as shown in Table 2).

Table 2: Examples	of	changes	in	natural	capital	influencing	dependencies

Dependency on ecosystem services Change in natural capital influencing your business’ dependency

Soil and sediment retention Siltation of a hydropower reservoir

Water supply
Diversion or desiccation of a river that provided a source  
of process water

Soil quality regulation Acid	rain	affecting	agricultural	productivity

Biomass provisioning Forest	fires	destroying	raw	material	(fibre)	inputs

Storm	mitigation,	flood	mitigation
Loss of mangrove habitat resulting in reduced protection from 
extreme weather events

Nursery population and habitat 
maintenance

Reduction in bird populations resulting in increased insect damage 
to crops  (but less bird damage)

Solid waste remediation and air 
filtration	

Loss of vegetation cover and natural dust suppression

Various cultural services Loss of traditional knowledge about the uses of species

Various cultural services Loss of iconic species, habitats and attractive landscapes

6.2.3 Assess trends affecting the state of natural capital

Having	identified	any	external	factors	that	may	influence	the	state	of	natural	capital,	you	now	need	
to determine the trends associated with these factors. This is especially important where changes 
in natural capital are non-linear, cumulative or approaching critical thresholds. Taking into account 
trends is essential for assessing scenarios, including ‘business as usual’ and any other alternative 
options being considered.

Trends can be assessed using qualitative or quantitative approaches (either direct measurement or 
estimations). 

The TNFD will be developing further guidance on scenarios in subsequent releases of the TNFD 
framework. 
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Your	assessment	of	likelihood	will	have	an	important	influence	(directly	proportionate)	on	the	
final	results	of	the	natural	capital	assessment.	However,	assessments	of	likelihood	are	inherently	
uncertain and may be subjective, particularly when qualitative approaches are used to assess risk. 
Your	sensitivity	analysis	of	the	final	results	(see	Step	08	of	the	Natural	Capital	Protocol)	should	
therefore consider a range of alternative values of likelihood, allowing you to identify the threshold 
level(s)	of	likelihood	at	which	the	assessment	would	lead	to	a	different	decision.	It	is	often	easier	to	
judge whether a given level of likelihood is ‘reasonable’ than to a priori pinpoint the exact probability 
for your chosen threshold, so threshold analysis can be a useful method to justify the results of the 
assessment and substantiate your decisions

6.2.5 Undertake or commission measurement

The	final	action	is	to	undertake	or	commission	an	external	provider	to	conduct	measurement	or	
estimation for each natural capital change associated with each impact driver and/or dependency 
using the methods selected above. 

6.3 Outputs

The outputs should specify the changes in natural capital at each assessed location of material 
relevance to your business (this could be aggregated to product or company level), related to your 
impacts and/or dependencies. The resulting data may be qualitative and/or quantitative. In addition, 
where relevant, the outputs should include likelihood-weighted estimates of changes. This relates 
in particular to dependency assessments. Equally, the information on likelihood and extent or 
magnitude of the changes measured should be retained for subsequent sensitivity analysis. These 
outputs form the principle input to the valuation step in the Natural Capital Protocol (Step 07), where 
the	consequences	of	these	changes	in	natural	capital	for	the	business	or	society	are	valued.	

• Multi-criteria analysis: Where multiple factors contribute to the likelihood of a change, multi-
criteria	analysis	can	be	used	to	generate	informed	weightings	of	the	influence	of	different	
factors on the overall likelihood of change in natural capital. This is similar to multivariate 
analysis above, but typically uses judgments and expert opinion, rather than statistics, to 
produce the weightings. 

• Expert opinion and/or multi-stakeholder assessment: In some cases, quantitative data 
will not be available and qualitative judgment or expert opinion is required. For example, 
the	probability	of	a	policy	change	affecting	resource	access	rights	will	depend	on	the	political	
context. In such cases, the views of experts and other stakeholders can help you establish a 
rough estimate of likelihood.

The likelihood or probability of change is then multiplied by the extent or magnitude of change, giving 
you an estimate of the probability-weighted change in natural capital. Box 1 provides the example of 
a likelihood assessment, relating to a business depending on river water.

Box 1: Example of a business assessing business dependencies on freshwater use from a river

The	business	is	dependent	on	its	extraction	and	use	of	river	water	(a).	It	has	identified	potential	
natural changes in the supply of river water and human-induced changes from increased 
competition and altered access rights to the river (b). To understand the potential costs and/or 
benefits	of	these	changes,	the	likelihood	(c)	and	extent	of	changes	(d)	for	each	factor	arc	required	to	
then calculate the probability-weighted change (e).

a) Dependencies 
measured in Step 05

b) Identify 
relevant 
external 
factors

c) Estimate 
likehood of 
change

d) Estimate extent 
of change

e) Calculate 
probability 
weighted 
change

e.g. Surface fresh water use

• Freshwater use 
quantifield	in	m3

• Source of abstraction 
identified	as	point	in	
a river

• Extraction	confirmed	
to be constant 
throughout the year

• Natural 
changes: 
Change in 
river path

• Human 
changes: 
Increased 
competition 
for water

• Accessibility: 
reduced 
extraction 
permits 

• Natural changes:	
Statistical analysis 
of trends

• Human changes:	
based on recent 
extraction 
applications

• Accessibility: 
multi criteria 
analysis of  
factors	affecting	
policy

• Natural changes: 
ecosystem service 
provision models

• Human 
changes: based 
on extraction 
applications

• Accessibility: 
based on 
proposed draft 
policy papers

Likelihood 

X

Extent 

of change

=

Probability 
weighted 

change

Source: Capitals Coalition. 2016. Natural Capital Protocol

This work is licensed under the Creative Commons Attribution 
4.0 International License.
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