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Response-based Nature Values 
– The Finnish Model

- Developed as part of the introduction of the Finnish 
biodiversity offset legislation in 2022-2023

- Co-designed with large number of experts and stakeholders

- Has since become the fore-runner mechanisms to calculate 
nature credits for the emerging national nature market



Biodiversity offsetting
vs
Nature credit markets

Offsetting
Biodiversity losses have to be compensated with 
equivalent amount and type of biodiversity gains
→ No Net Loss claims possible

Nature credit market
Biodiversity gains can be purchased for any reason 
and without matching with biodiversity losses
→ No Net Loss claims cannot be made

Offsetting scheme and nature credit markets 
can still use the same units and operate on the 
same market
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IMEC
Impact Mitigation and 

Ecological Compensation

Graphics: Zoë Stone



Components of the 
Finnish model

Common metric

Biodiversity measured in habitat hectares

Habitat hectare  =  Area  x  Ecological condition

Realistic biodiversity gains that 
include time-lags and uncertainty

Habitat types and species respond differently to 
actions (magnitude, time, certainty)

Change in 
ecological 
condition

Moilanen & Lehtinen (2025) Simple analysis of biodiversity response 
functions and multipliers for biodiversity offsetting and other applications
https://doi.org/10.1016/j.envsoft.2025.106322

https://doi.org/10.1016/j.envsoft.2025.106322


Habitat hectares (hha)

Area x Ecological condition (0-1)

1 = in natural sate

0 = destroyed

1 ha of pristine habitat = 1 hha

1 ha with 50% degraded condition = 0.5 hha
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Response-based biodiversity gains

Change in
ecological
condition

time0 30 time0 30 time0 30

Moilanen & Lehtinen (2025) Simple analysis of biodiversity response 
functions and multipliers for biodiversity offsetting and other applications
https://doi.org/10.1016/j.envsoft.2025.106322

average
gain

response

Response = Change in ecological condition following an action

• responses are action and species/habitat specific

Gain = average improvement in condition across an agreed time-period

• in Finland, time-period set to 30 years

Accounts explicitly for the magnitude of gain and time-lags, and can be 
further couple with likelihood of success

→ the faster, larger and more certain the response, the more gain 

https://doi.org/10.1016/j.envsoft.2025.106322


Response-based biodiversity gains

Change in
ecological
condition

time0 30 time0 30 time0 30

Moilanen & Lehtinen (2025) Simple analysis of biodiversity response 
functions and multipliers for biodiversity offsetting and other applications
https://doi.org/10.1016/j.envsoft.2025.106322

average
gain

response

• Ideally, responses are based on quantitative measurements – but such 
data rarely exists

• Responses can be estimated based on literature and/or using expert 
elicitation

https://doi.org/10.1016/j.envsoft.2025.106322


Defining measures of ecological 
condition and responses to 

actions

Expert elicitation 2022-24

111 experts, 22 workshops + online discussions 
– utilising the IDEA protocol

1. Criteria for ecological condition – how is condition measured?
→ condition matrices for all Finnish Red Book habitat types

2. Response estimates – how do actions improve habitats?
→ biodiversity responses for >200 habitat type x action –
combinations

Hemming et al. (2018) Eliciting improved quantitative judgements using the IDEA 
protocol: A case study in natural resource management
https://doi.org/10.1371/journal.pone.0198468

https://doi.org/10.1371/journal.pone.0198468


10

DEVELOPMENT CLASS
Old forest

Clearcut→

FOREST STRUCTURE
Natural

No structural elements→

DEAD-WOOD
Natural amount & quality

None→

LARGE TREES (>40 cm DBH)
Natural amount

None→

UNDERSTOREY VEGETATION
Natural 

Disturbed/missing→

HUMAN INFLUENCE
Natural

Fully transformed, drained→
Joel Jalkanen



Forests on mineral soils
(simplified example)



Action response

How does the action 
improve a site’s 
ecological condition 
over time?
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Calcereous rocks: Creation of novel habitats, 
S-Finland
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LAKES: Catchment area restoration, S-Finland
Oligotrophic lakes: Catchment area restoration, 

S-Finland

Im
p

ro
ve

m
en

t

Im
p

ro
ve

m
e

n
t

Year

Dry heathland forests: Restoration of 
heterogeneous forest structure, S-Finland

Year

Forested swamps: Establishing wetlands, 
S-Finland
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Heathland forests: Prescribed burning, 
N-Finland

216 restoration or 
management 
response estimates

• Response based gain estimates bring ecological realism and credibility 
to producing biodiversity benefits

• Notable variation in the likely gains between habitat types and actions

• e.g. for Finnish habitat types, the commonly used upper end offset 
multiplier of 6 would overshoot offsetting needs in 36% and undershoot in 
58% of the cases

• The produced responses can be used to plan and target conservation 
efforts also for other mechanism

Scientific article: Jalkanen et al. (in review)
https://www.biorxiv.org/content/10.64898/20
26.01.26.701764v1.abstract

https://www.biorxiv.org/content/10.64898/2026.01.26.701764v1.abstract
https://www.biorxiv.org/content/10.64898/2026.01.26.701764v1.abstract


Scientific article: Jalkanen et al. (in review)
https://www.biorxiv.org/content/10.64898/2026.0
1.26.701764v1.abstract

https://www.biorxiv.org/content/10.64898/2026.01.26.701764v1.abstract
https://www.biorxiv.org/content/10.64898/2026.01.26.701764v1.abstract


Rapid uptake

Municipalities

• Helsinki: offsetting model 2026

• Jyväskylä: biodiversity offset pilot 2023-25

• Lahti: city-owned habitat bank (ongoing)

• Joensuu: offsetting of a zoning plan (starting)

• Vantaa: 1st official biodiversity offset

Other applications using habitat hectares

• S-group, Lähitapiola, Finsilva: nature market pilot 
(2026)

• habitat hectares used in EIA assessments
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Transferability of 
the Finnish model

• Habitat hectares or equivalent units already used 
in many countries that mandate or allow 
offsetting

• Response-based gains are not location or unit 
specific but can be built for any biodiversity value 
(including species)

Marshall et al. (2020) What are we measuring? A review of metrics used to describe biodiversity in offset exchanges
https://doi.org/10.1016/j.biocon.2019.108250

Marshall et al. (2023) A global analysis reveals a collective gap in the transparency of offset policies and how 
biodiversity is measured
https://doi.org/10.1111/conl.12987

https://doi.org/10.1016/j.biocon.2019.108250
https://doi.org/10.1016/j.biocon.2019.108250
https://doi.org/10.1111/conl.12987


Joint markets for nature 
credits and biodiversity 
offsets?

• Although gains are traded differently, the integrity 
requirements for nature credits should not be any 
less than they are for offsets

• Shared market and currency will increase access –
availability of purchase-ready gains can boost 
mandatory biodiversity offsetting schemes

• Both will require public oversight and monitoring 
to confirm the expected gains and to inform 
improvements of the system

Boisvert 2015  https://doi.org/10.1016/j.ecoser.2015.02.004
Vatn 2015 https://10.1016/j.ecolecon.2014.07.017 
Kujala et al. (2022) https://doi.org/10.1016/j.oneear.2022.05.011
Moilanen et al. (2024) https://doi.org/10.1016/j.gecco.2024.e03039

https://doi.org/10.1016/j.ecoser.2015.02.004
https://10.0.3.248/j.ecolecon.2014.07.017
https://doi.org/10.1016/j.oneear.2022.05.011
https://doi.org/10.1016/j.oneear.2022.05.011
https://doi.org/10.1016/j.gecco.2024.e03039
https://doi.org/10.1016/j.gecco.2024.e03039
https://doi.org/10.1016/j.gecco.2024.e03039


Thank you

Prof Heini Kujala
heini.kujala@helsinki.fi

mailto:heini.kujala@helsinki.fi

	Slide 1: Response-based Calculation of Nature Values  – The Finnish Model
	Slide 2: Response-based Nature Values  – The Finnish Model
	Slide 3: Biodiversity offsetting vs Nature credit markets
	Slide 4
	Slide 5: Components of the  Finnish model
	Slide 6: Habitat hectares (hha)
	Slide 7: Response-based biodiversity gains
	Slide 8: Response-based biodiversity gains
	Slide 9: Defining measures of ecological condition and responses to actions
	Slide 10
	Slide 11: Forests on mineral soils (simplified example)
	Slide 12: Action response
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Rapid uptake
	Slide 18: Transferability of  the Finnish model
	Slide 19: Joint markets for nature credits and biodiversity offsets?
	Slide 20: Thank you

