
IFM* goal: Adaptive capacity to climate change FES*: Biodiverity

Importance for IFM assessment

Monitoring regeneration of native or non-native
species is essential for IFM as it provides an important
ecological and economical background. Site-adapted
natural regeneration is cost-effective, fosters self-
thinning and leads to uneven aged, structurally
stable, more resilient forests with high carbon
mitigation potential (Crouzeilles et al., 2020; König et
al., 2022; Zerbe, 2002). However, in areas where
natural regeneration may not be successful or is not
site-adapted, planting or seeding can be valuable.
While costly, planting or seeding help 
diversify tree species, accelerate stand development,
and enable the selection of site-adapted tree species
to provide forest ecosystem services in the face of
climate change. Planting native tree species to replace
non-native natural  regeneration (e.g., spruce in
Central Europe) is an effective measure to promote
biodiversity and naturalness. Fostering site-resilient
species/saplings after disturbances, whether naturally
regenerating or planted, enhances the forest’s ability
to sequester carbon and aid ecosystem recovery and
resilience, creating healthier, more stable forest
ecosystems. Monitoring natural regeneration that is
not site-adapted provides critical feedback on
potential mismatches between tree species and
changing site conditions, impacting forest resilience,
carbon sequestration and revenue from the forest.
An increase of different tree species in the
regeneration layer will lead to more structured, stable
and healthier stands.

Characteristics

State indicator
Predictor of species diversity and of adaptability
of forests to climate change
Reporting on regeneration success and species
composition
Communicating adaptation measures 
Decision-making regarding species selection,
biodiversity management and adaptation
measures

Trade-offs

Natural regeneration is free of costs ≠ Planting is expensive
Natural regeneration is not necessarily site-adapted
Several decades old inventories of the potential natural vegetation are outdated due to climate change
Planting of exotic trees as a chance to economically compensate for the natural decline ≠ risk of biotic
invasion (Krumm et al., 2020)
High dominance of invasive species can hinder native tree  regeneration
Damage by large ungulates hinder the natural forest regeneration and  make any afforestation
impossible. This leads to high costs for planting and tree-protecting activities and severely complicates
measures for adaptation to climate change (EEA, 2016)
Planting broadleaves is 10 times more expensive than planting conifers 
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https://conbio.onlinelibrary.wiley.com/doi/10.1111/conl.12709
https://www.sciencedirect.com/science/article/pii/S037811272200384X?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S037811272200384X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0378112701006867?via%3Dihub
https://www.envidat.ch/#/metadata/how-to-balance-forestry-and-biodiversity-conservation-a-view-across-europe
https://op.europa.eu/en/publication-detail/-/publication/c8955a82-2ba8-11e6-b616-01aa75ed71a1/language-en


Local measurement units

Regeneration type in ha, share of in %: 
natural regeneration
site-adapted
planted/seeded regeneration

native tree species
             • site-adapted 

non-native tree species
             • site-adapted

coppice sprouting
native tree species

             • site-adapted 
non-native tree species

             • site-adapted
             • invasive
Number of tree species regenerated:

Share of regeneration area (%) with 
1
2-5
6+ tree species or provenances occurring
shrubs

Share of regeneration area (%)/spp
Share of dominant species in the
regeneration layer (%)

National-level data sources

NFI
Forest Europe
FAO FRA

EU target: 
Promote diversity and natural forest processes
(Guidelines on Closer-to-Nature Forest
Management, (EC, 2023))

Proposed targets: 
≥ 3 tree species in the regeneration of each
stand (Krumm et al., 2020; Larsen et al., 2022)
>⅔ of the area in mature stands carries
advanced regeneration
Promote natural regeneration wherever
possible, elsewise seeding or planting of site-
adapted species.

Direction:
Decrease invasive species in regeneration
until 0%
Decrease non-site-adapted regeneration until
0%
Increase site-adapted regeneration up to
100%

Target or threshold and desired
direction

National measurement units

Regeneration type (natural, seeded, planted,
coppice), site-adapted in ha, %
Share of regeneration area (%) with 

1
2-5
6+ tree species or provenances occurring
shrubs
dominance of invasive species

Regionalisation

In all regions except Central-East Europe, more than
60% of the total forest area was established by natural
regeneration except in Central-East Europe (48.3%).

Natural regeneration is slightly increasing in all
European regions, except in Northern Europe, where
planting is most common.

In mountainous and boreal forest eco-systems forests
stands are naturally composed of only one to a few
different tree species.

Indicator references

Forest Europe 4.2
FSC 10.2.2
FSC 10.2.5

*IFM- Integrated Forest Management *FES: Forest Ecosystem Services

For more information:
www.transformforests.eu

Whole set of key indicators for IFM

https://fra-data.fao.org/assessments/fra/2020/EU/home/overview/
https://fra-data.fao.org/assessments/fra/2020/EU/home/overview
https://environment.ec.europa.eu/publications/guidelines-closer-nature-forest-management_en
https://environment.ec.europa.eu/publications/guidelines-closer-nature-forest-management_en
https://op.europa.eu/en/publication-detail/-/publication/2d1a6e8f-8cda-11ee-8aa6-01aa75ed71a1/language-en
https://www.envidat.ch/#/metadata/how-to-balance-forestry-and-biodiversity-conservation-a-view-across-europe
https://efi.int/publications-bank/closer-nature-forest-management
https://foresteurope.org/workstreams/sustainable-forest-management/
https://connect.fsc.org/document-centre
https://connect.fsc.org/document-centre
https://connect.fsc.org/document-centre
http://www.transformforests.eu/
https://transformforests.eu/resources/#indicator-fact-sheets

