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Juha Siekkinen 



Restoration prioritisation committee of Finland 

 

Steering group 

 and WGs:  

1. Peatland 

2. Forest 

3. Grassland, cropland, urban 

4. Alpine 

5. Dyne and coastal 

6. Rocky 

 

Marine and freshwater habitats are 

prioritised through MSD and WFD implementation. 
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Restoration prioritisation in Finland 

A target is to offer scientifically valid 

restoration prioritisation 

framework and operational model 

for decision makers: 

 

-prioritisation between restoration 

measures 

 

-prioritisation between focal 

ecosystems 
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Challenges in the 4-level model  

developed by Arcadis 

• it does not properly take into 

account the magnitude of 

ecosystem degradation or 

improvement due to restoration  

 

• treshold values between the 

levels 

 

• it does not prioritise between 

restoration measures or 

between ecosystems 
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Challenges in operational ELITE model 

• requires also a lot of data and a 

work 

 

• needs also expert opinions 
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Restoration prioritisation in Finland 

A target is to offer scientifically valid 

restoration prioritisation 

framework and operational model 

for decision makers: 

 

-prioritisation between restoration 

measures 

 

-prioritisation between focal 

ecosystems 
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On the ground operational implementation of the 

ELITE – model 
 
• Heuristic illustration of the framework 

 
 

 

 

• Idea is dressed to formal mathematical models 

 

 
 

 

• Formal model is produced as an operational tool in excel template 
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The extent of an area that 

has not become degraded 

First, we need to realize that from an ecological 

perspective, ecosystem degradation has a minimum 

of two dimensions  



 

 

 

Degraded area 

Areas in increasing order of degradation 
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Current state CS 
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Reference state 

before degradation RSBD (year 2010) 

Overall ecosystem condition 

remaining at the current state 

= RSBD-CS  

Non-degraded area 

Reduction the ecological  

value loss (%)  

due to restoration   

 

What do we have to know that we could identify 15% 

target in practise? 
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Current state CS 

 

0 

1 

Reference state 

before degradation RSBD (year 2010) 

Overall ecosystem condition 

remaining at the current state 

= RSBD-CS  

Non-degraded area 

Overall reduction in ecological  

value loss (%)  

due to restoration   

 
 

What do we have to know that we could identify 15% 

target in practise? 

15% target! 



 

 

 

 

 

 

 

 

 

 

On the ground operational implementation of the 

ELITE – model 
 
• Heuristic illustration of the framework 

 
 

 

 

• Idea is dressed to formal mathematical models 

 

 
 

 

• Formal model is produced as an operational tool in excel template 



Step 1: Decide focal ecosystem categories 
 

 

 

 

• We need to work one ecosystem at the time: 

- fen ecosystems are use as an example 

 in this presentation 

 

- fens are a naturally open peatland type 

 

 

 

Focal ecosystem category Fens

Total area of the ecosystem type 2 150 000

Undegraded area of the ecosystem type 940 000

Focal ecosystems can be divided further to sub-categories 



 

 

 

Step 2: Determine degraded components 
 
• Consider degradation from the perspective of at least: 

- Biodiversity 

- Ecosystem services 
- Carbon balance 

- Climate change and adaptation to it 
 

• We need a set of components that have degraded  
 

 

 

 Focal ecosystem 

subcategory 1:

Area (ha) of subcategory: 429 000

Component 

name

Brief explanation of the degradation

Degraded component 1 Hydrology Hydrology has degraded due to watershed 

drainage, fen itself not drained

Degraded component 2 Tree stand Tree stand has degraded the fen due to 

watershed drainage, fen itself not drained

Fens degraded due to watershed drainage, fen itself not drained



Step 3: Determine current state and before 

degradation reference state  
 

• We need two values (based on data, estimate, or expert opinion) 

 

- Before degradation reference state 

 

- Current state (starting point 2010)   
 

Component name:

Reference state 

before degradation Current state:

Completely 

degraded state:

Hydrology 100 60 na

Tree stand 0 10 60

Fens degraded due to watershed drainage, fen itself not drained



Step 4: Determine the loss of ecological value 

related to each degraded component 

 

 

• Expert opinion of the fraction of total ecosystem values lost at fens 
due to complete degradation: 

 

 

 

Component name: Proportion of condition loss:

Hydrology 0,95

Tree stand 0,2

Fens degraded due to watershed drainage, 

fen itself not drained



 

 

 

Step 5: Determine overall loss of ecological value at 

the current state 

= empirical measure of the overall ecosystem degradation that is based on only 
three ±easily decided values for each degraded component 

Component name:

Ecological value 

remaining:

Ecological value 

loss:

Hydrology 0,620 0,380

Tree stand 0,967 0,033

Overall 0,599 0,401



 

 

 

Step 6: Determine potential restoration measures 

and their costs 

 
 

Name of the restoration 

measure:

Cost (€) of the restoration 

measure per hectare

Establish conservation area 1800

Establish conservation area 

and remove tree stand

1800

Redirection of waterflow 5

Focal ecosystem subcategory 1: Fens degraded due to watershed drainage, fen itself not drained



 

 

 

Step 7: Determine ecological value gain related to 

each restoration measure 

Name of the restoration 

measure:

Degraded 

component 

name:

Ecological value gain of 

each degraded 

component per ha

overall reduction in 

ecological value loss (%) 

due to restoration

Establish conservation area Hydrology 0 -25,7903

Tree stand -50

Establish conservation area 

and remove tree stand

Hydrology 5 14,2367

Tree stand 5

Redirection of waterflow Hydrology 30 72,5250

Tree stand 5

Focal ecosystem subcategory 1: Fens degraded due to watershed drainage, fen itself not drained



Step 8: Cost-effectiveness of restoration measures 

Cost-effectiveness = Benefits/Costs 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of the restoration 

measure 

Cost efficiency %/€

Establishment of 

conservation area

-0,01433

Establish conservation area 

and remove tree stand

0,00791

Redirection of waterflow 14,50499

Select the best measures to a ”restoration measure portfolio” 

using cost efficiency and ecosystem services   



Restoration prioritisation in Finland 

A target is to offer scientifically valid 

restoration prioritisation 

framework and operational model 

for decision makers: 

 

-prioritisation between restoration 

measures 

 

-prioritisation between focal 

ecosystems 
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Red-listed and HD  

Species and habitats (BD) 

Ecosystem services (ESS) 

Biodiversity (BD) index ESS index 

Biodiversity % allocation  between  

 focal ecosystems 

ESS % allocation between 

focal ecosystems 
 

Final resource allocation (%) 

 between focal ecosystem types 

BD-ESS  

allocation 

Prioritisation between focal ecosystems 



RESULT: Operational  framework to set 

priorities for ecosystem restoration in Finland. 
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Focal ecosystem

Resource 

allalocation 

between 

ecosystems, 

%

Resource allalocation between restoration 

measures within focal ecosystem, %

Peatland 20 % measure 70%, measure 20%, measure 10%

Forest 40 % measure 70%, measure 20%, measure 10%

Cropland 5 % measure 100%

Grassland 10 % measure 60%, measure 30%, measure 10%

Urban 5 % measure 90%, measure 10%

Alpine 5 % measure 70%, measure 20%, measure 10%

Dyne and coastal 10 % measure 60%, measure 40%

Rocky 5 % measure 90%, measure 10%

TOTAL 100 %

Note that all numbers are fictious 



RESULT: Operational  framework to set 

priorities for ecosystem restoration in Finland 
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Focal ecosystem

Political 

decision, 

million € by 

2020

Restoration measure portfolio per each 

focal ecosystem, ha

Reduction in 

ecological 

value loss at 

the focal 

ecosystem, 

%

Effects on ecosystem services and employment, 

description

Peatland 200 m€ measure 100 000 ha, measure 20 000 ha, measure 3 xxha0,03 % Effect positively to the following ESS…and negatively…

Forest 400 m€ measure 500 000 ha, measure 400 000 ha, measure 3 xxha0,05 % Effect positively to the following ESS…and negatively…

Cropland 50 m€ measure 300 000 ha 0,0075% Effect positively to the following ESS…and negatively…

Grassland 100 m€ measure 50 000 ha, measure 10 000 ha… 0,015 % Effect positively to the following ESS…and negatively…

Urban 50 m€ measure 20 000 ha, measure 10 000 ha… 0,01 % Effect positively to the following ESS…and negatively…

Alpine 50 m€ measure 45 000 ha, measure 15 000 ha 0,01 % Effect positively to the following ESS…and negatively…

Dyne and coastal 100 m€ measure 5 000ha, measure 2 000 ha… 0,02 % Effect positively to the following ESS…and negatively…

Rocky 50 m€ measure 1 000ha, measure 1 000 ha 0,01 % Effect positively to the following ESS…and negatively…

TOTAL 1 000 m€ 0,15 % Effect positively to the following ESS…and negatively…

Note that all numbers are just fictious 



RESULT: Operational  framework to set 

priorities for ecosystem restoration in Finland 
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Focal ecosystem

Political 

decision, 

million € by 

2020

Restoration measure portfolio per each 

focal ecosystem, ha

Reduction in 

ecological 

value loss at 

the focal 

ecosystem, 

%

Effects on ecosystem services and employment, 

description

Peatland 200 m€ measure 100 000 ha, measure 20 000 ha, measure 3 xxha0,03 % Effect positively to the following ESS…and negatively…

Forest 400 m€ measure 500 000 ha, measure 400 000 ha, measure 3 xxha0,05 % Effect positively to the following ESS…and negatively…

Cropland 50 m€ measure 300 000 ha 0,0075% Effect positively to the following ESS…and negatively…

Grassland 100 m€ measure 50 000 ha, measure 10 000 ha… 0,015 % Effect positively to the following ESS…and negatively…

Urban 50 m€ measure 20 000 ha, measure 10 000 ha… 0,01 % Effect positively to the following ESS…and negatively…

Alpine 50 m€ measure 45 000 ha, measure 15 000 ha 0,01 % Effect positively to the following ESS…and negatively…

Dyne and coastal 100 m€ measure 5 000ha, measure 2 000 ha… 0,02 % Effect positively to the following ESS…and negatively…

Rocky 50 m€ measure 1 000ha, measure 1 000 ha 0,01 % Effect positively to the following ESS…and negatively…

TOTAL 1 000 m€ 0,15 % Effect positively to the following ESS…and negatively…

Note that all numbers are just fictious 



Future 

• Monitoring  is based on restored hectares / restoration measure / 

focal ecosystem 

→ ELITE-model gives reduction of ecological value loss % 

 

• How to target restoration at national / local level? 
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Nature is our National Heritage and its 

value is relative to the value of biodiversity 
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