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Annex 1a:  
Determining reference condition

For entities wishing to evaluate ecosystem condition through direct measurement, the TNFD provides 

guidance drawn from the UN-SEEA Ecosystem Accounting (Table 14). For those entities using proxies/

modelled data, reference conditions are usually set within those models.

Table 14: Potential reference conditions for assessing change in nature

Ecosystem Possible reference conditions

Natural ecosystems: 

Ecosystems predominantly influenced 
by natural ecological processes 

characterised by a stable ecological 

state maintaining ecosystem integrity; 

ecosystem condition ranges within its 

natural variability. Examples: primary 

and old growth forests (T1, T2), natural 

grasslands and savannahs (T4), 

natural lakes (F2) and wetlands (TF1)

Undisturbed or minimally-disturbed condition of an intact 

ecosystem: The condition of an ecosystem with maximal 

ecosystem integrity with no or minimal disturbance

Historical condition: The condition of an ecosystem at some 

point or period in its history that is considered to represent 

the stable natural state (e.g., the pre-industrial period or pre-

intensive agriculture)

Least-disturbed condition: The currently best available 

condition of an ecosystem

Contemporary condition: The condition of an ecosystem at a 

certain point or period in its recent history for which comparable 

data are available

Anthropogenic ecosystems:

Ecosystems predominantly influenced 
by human activities, where a 

stable natural ecological state is 

unobtainable and future socio-

economic interventions are required 

to maintain a new stable state. 

Examples: urban green spaces and 

croplands (T4), artificial waterbodies 
(F3), anthropogenic marine 

systems (M4).

Historical condition: The condition of an ecosystem at some 

point or period in its history that is considered to represent the 

stable socioecological state (e.g., the pre-industrial period or pre-

intensive agriculture)

Least-disturbed condition: The currently best available 

condition of an ecosystem

Contemporary condition: The condition of an ecosystem at a 

certain point or period in its recent history for which comparable 

data are available.

Best-attainable condition: The expected condition of an 

ecosystem under best possible management practices and 

attaining a stable socio-ecological state

Reference conditions and levels can be estimated using one or a combination of the following 

methods: 

• Reference sites: If pristine or minimally-disturbed sites are available, they can be used to 

determine a reliable measure of the mean and statistical distribution of condition variables. 

• Modelled reference conditions: These can be used to infer conditions in the absence of human 

disturbance, where representative reference sites are not available. 

• Statistical approaches based on ambient distributions: Least-disturbed conditions or best 

attainable conditions can be estimated by observing the range of values from current ecosystem 

monitoring and by selecting a reference condition. 

• Historical observations and paleo-environmental data: This method uses historical 

observations or paleontological data to describe a historical reference condition, typically before 

1970 when routine environmental monitoring programmes started. 

• Contemporary data: This method uses contemporary data to describe a contemporary reference 

condition, typically after 1970 when routine environmental monitoring programmes started. For 

instance, The Living Planet Index uses species data collected in 1970 as a reference to assess 

changes. 

• Prescribed levels of a set of ecosystem condition variables: These can be used to construct 

a bottom-up reference condition. Examples of these reference levels include zero values for 

emissions or pollutants, a specific number of species, established sustainability or threshold levels 
such as critical loads for eutrophication and acidification, and target levels in terms of legislated 
quality measures (air and water quality). 

• Expert opinion

Data representing reference conditions for the ideal or target state of nature will depend on sector 

and on metric, but also whether an organisation is considering the materiality of impacts from a 

business perspective or a societal perspective. This may include a pristine natural state or may refer 

to some healthy stable or resilient state. In either case, reference conditions should be established by 

a credible third party, and/or be subject to peer review or third party verification, and be transparent. 
The precautionary principle should be applied throughout. 

Setting a reference condition (and metric selection) 

Data to construct and support the selection of a reference condition can include all ecosystem 

characteristics included in Box 2 (Annex 1). For these indicators, preference should be for primary 
observational data and/or context specific modelled data from secondary sources. Where a pristine 
or otherwise appropriate reference condition does not exist, or cannot be established, modelled 

data may be required. For example, fisheries will model the maximum allowable biomass harvest 
yield to maintain target fish populations, but may also require measures to protect areas of high 
conservation value with an established reference condition, such as target benthic seascape 

topography. The appropriate reference condition metrics and datasets will need to be established 

by sector, and potentially by company, depending on their identified potential impacts and 
operating geographies. 
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