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Summary 

Alongside species and their habitats, ecosystems are important units of biodiversity to which the 
mitigation hierarchy should be applied.

It is important to seek information about the types of ecosystems that are present at a project site, 
and their condition and risk status.

Global standards for classifying and assessing ecosystems can help inform consistent and reliable 
application of the mitigation hierarchy to ecosystems.

The mitigation hierarchy should be applied to reduce impacts on all ecosystems, but it is particularly 
important to avoid and minimise impacts on threatened ecosystem types and areas of high integrity.

Applying the mitigation hierarchy to ecosystems can help developers, �nanciers, and 
decision-makers achieve national and international biodiversity goals.
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The mitigation hierarchy is a framework used to anticipate and address impacts to biodiversity in the context of 
a development project, like a mine, road, or commercial plantation. It is usually applied as part of an 
Environmental and Social Impact Assessment (ESIA) or Strategic Environmental Assessment (SEA). The mitigation 
hierarchy can also be applied to value chains, but this policy brief only considers application to projects.

The mitigation hierarchy intends �rst to avoid, to the greatest extent possible, predicted impacts on biodiversity, 
then to minimise losses that could not be avoided, and place damaged areas under restoration. Biodiversity 
offsets are the last resort in the mitigation hierarchy, to counterbalance any residual losses that remain. The goal 
of the mitigation hierarchy is to achieve no net loss or a net gain of biodiversity.

Robust application of the mitigation hierarchy requires information about the affected biodiversity components, 
especially ecosystems and species. Ecosystem data can be an important input to use when applying the 
mitigation hierarchy, and can complement information on species. Ecosystem types are well suited as units to 
assess impact, design mitigation measures, prioritise restoration and calculate offsets. They can be mapped 
consistently across a jurisdiction or project area of in�uence, allowing for full coverage across the development 
footprint and comparative evaluation of impact. They can be a good surrogate for other biodiversity patterns, 
although consideration of the requirements of key species is also necessary.

International standards (see next page) offer consistent methods to classify, map and assess ecosystems. Using 
accepted standards when applying the mitigation hierarchy to ecosystem types will mean that project funders and 
development decision-makers can easily understand, compare and have con�dence in the information. The 
international standards also link directly to other global imperatives, like the Kunming-Montreal Global Biodiversity 
Framework, the identi�cation of Key Biodiversity Areas, ecosystem accounting within the System of 
Environmental-Economic Accounting and nature-related disclosure frameworks like the Task Force for 
Nature-related Disclosure. 
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To apply the mitigation hierarchy to ecosystems, it is important to know:

• What ecosystem types are present at the site?
• What is the distribution of ecosystems that occur at the site?
• What is the risk status of ecosystems at the site?
• What is the condition of ecosystems at the site?

A map of ecosystem types is central to understanding the ecosystems that are present at a development site. 
De�ning and classifying ecosystem types is a �rst step. Ecosystem types are differentiated from one another by a 
degree of uniqueness in composition, structure and function. The IUCN Global Ecosystem Typology provides a 
consistent system for classifying ecosystem types. For use in the mitigation hierarchy, national (level 5) or 
sub-national (level 6) ecosystem types offer the speci�city needed to assess impacts. These can be 
cross-referenced to the Ecosystem Functional Groups (level 3) for comparisons, cross learning, and alignment 
with global reporting.

Once an ecosystem classi�cation is in place, ecosystems need to be spatially mapped. The ecosystem map must 
be �t for use in the mitigation hierarchy. It should align with the concept of ecosystems as functional units, rather 
than using land-use or land cover classes directly. Ecosystems should be mapped at the �nest scale available to 
be accurate at speci�c project sites. Scale refers to spatial resolution of the map (how �nely mapped each 
ecosystem boundary is) but also to the scale of ecosystem typology used (how ecosystem types are grouped). 
Some countries already have national maps of ecosystem types (for example, South Africa, Mozambique, Finland 
and Colombia). Others can draw on global and regional datasets as a starting point. Global maps will almost 

certainly require re�nement by local experts so that 
they can be used at the scales needed for the 
mitigation hierarchy.

Ecosystem risk status is a vital input towards the 
mitigation hierarchy because stronger mitigation 
measures can be applied towards ecosystems that 
are at greater risk. The IUCN Red List of Ecosystems 
is a global standard for assessing ecosystem risk of 
collapse. It uses �ve criteria – related to change in 
ecosystem area, restricted distribution, and 
degradation – to assign ecosystems to risk 
categories. The categories can be used across the 
mitigation hierarchy to evaluate impacts and design 
mitigation measures. A Red List of Ecosystems 
assessment also includes a synthesis of information 
about the ecosystem, like a description, conceptual 
model, map, and condition indicators. Condition is 
particularly useful for identifying alternative sites (sites 
already in poor condition) and considering options for 
restoration or offsets. The current remaining extent of 

threatened ecosystems in good condition are most important places in which to mitigate for impacts.
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It is important to be aware of the shortcomings of an ecosystem map and to therefore validate the map in 
the �eld. Project design and planning often takes place remotely, and an ecosystem map can be used to 
quickly assess the potential impacts (screening). However, to design other kinds of mitigation measures it 
will always be necessary to validate the type and condition of ecosystems through �eld work. Field work 
is needed to check the type of ecosystems present at the site, identify mapping discrepancies, con�rm 
the condition of the ecosystems, and consider suitable options for restoration and offsets.
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Different legal obligations apply to each country or territory. It is useful for countries to integrate ecosystems into 
their mitigation policies. Similarly, businesses with a voluntary commitment towards no net loss or nature positive 
should consider ecosystems in their planning and decisions. Each step of the mitigation hierarchy must be 
followed in order, with suf�cient attention paid to each step: �rst avoid, then minimise, then restore, and �nally 
consider biodiversity offsets.

Using ecosystems in the mitigation hierarchy

Avoidance is the �rst and most important step in the mitigation 
hierarchy. Ecosystem maps are very useful at these early stages. 
The Red List of Ecosystems provides information on the risk status 
and condition of ecosystems. These can be used in project design 
to select sites that avoid impacts on remaining areas of threatened 
ecosystems (Critically Endangered, Endangered or Vulnerable). 
Activities can be located and planned to instead impact areas that 
are already degraded and have low recovery potential. The highest 
integrity sites within any ecosystem type (such as old growth 
forest or free �owing rivers) should be avoided.

Avoid includes measures taken to avoid creating impacts from the outset, such as careful location 
of the project site to completely avoid impacts on certain components of biodiversity.

1

In this hypothetical example, an alternative project 
site in a different location avoids impacts to 
remaining portions of threatened ecosystem types.

Minimising impacts involves considering how the project can be 
designed to reduce the impacts on biodiversity. For ecosystems, 
priority must be given to minimise impacts on ecosystem 
functions, like hydrological �ows, sediment balance, or nutrient 
cycling. The Red List of Ecosystems provides a conceptual model 
that gives the abiotic and biotic components of the ecosystem. It 
can be used to identify the essential functions that may be 
affected.

Minimise includes measures taken to reduce the duration, intensity or extent of impacts that 
cannot be completely avoided, as far as is practically feasible

2

In this hypothetical example, the primary 
infrastructure is placed within an area of the project 
site that is already largely degraded and has low 
recovery potential.
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Restoration involves restoring ecosystems after they have been 
impacted. Maps and indicators of ecosystem condition are needed 
to understand what the pre-development condition of an 
ecosystem was and how it may be restored following the 
development impact. Information on the abiotic and biotic 
components of high integrity ecosystems can provide a 
benchmark reference condition and inform a pathway to 
ecosystem recovery. Importantly, full ecosystem recovery is 
dif�cult to achieve, and some ecosystems can be harder to restore 
than others.

Restore includes measures taken to improve the condition of degraded or collapsed areas of 
ecosystems following exposure to impacts that cannot be avoided or minimised.

3

Ecosystem maps can inform the identi�cation of offset areas, 
searching for application of the like-for-like principle. Like-for-like 
means that potential offset areas should be of the same 
ecosystem type at level 5 or 6 of the Global Ecosystem Typology, 
with equivalent integrity to the ecosystems as they were before 
being impacted. Ecosystem maps and condition assessments can 
be used to identify offset receiving sites, such as alternative parts 
of the ecosystem type that could be protected elsewhere, or 
degraded areas that could be placed under effective restoration. 
Field veri�cation of ecosystem type and condition is always 
essential, as well as understanding of restoration potential. Offsets 
should be designed at the landscape level, and can be used to 
improve connectivity that was lost due to the development.

Offsets are measures taken to compensate for any residual signi�cant, adverse impacts that 
cannot be avoided, minimised or restored. 

4

The IUCN Policy on biodiversity offsets provides a guide to the design, implementation and governance of 
biodiversity offset schemes and projects.

In this hypothetical example, the impact of a 
construction access road on a Vulnerable ecosystem 
type can be put under restoration after construction.

In this hypothetical example, the primary 
infrastructure is placed within an area of the project 
site that is already largely degraded and has low 
recovery potential.
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