
Finding space for conservation in Europe
Co-designing a coherent and resilient network of protected areas 

in an EU-wide planning process
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Key ambition of NaturaConnect: 

co-create with key decision-makers 

and stakeholders from EU Member 

States an ecologically 

representative, resilient and well-

connected network of conserved 

areas

15 Research organisations

7 National agencies & conservation NGOs

Who we are
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European Biodiversity Strategy 2030
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Legally protect at least 30% of the land (incl. 

freshwater), and 30% of the sea in the EU​. 

At least 1/3 of this should be strictly protected

Include restoration on 20% of lands 

by actively or passively assisting towards 

good condition

Facilitate ecological corridors and support 

sustainable land management, while 

increasing resilience through climate 

mitigation and adaptation

Natura 2000 network of protected areas



Comprehensive
Adequate
Resilient
Effective

Top 5% priorities for expanding Natura 2000

O’Connor et al., 2021 (Science) 
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Representativeness of the EU PA network 
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• Protected Areas should be part of a « Truly Coherent Trans-European Nature Network »

• Having species and habitats well represented in the PA network is necessary to reach coherence

• However, the current network of PAs does not cover well all species and habitats in need of 
protection:

Source: data from Spiliopoulou et al. 2023, 
https://doi.org/10.1016/j.biocon.2023.110166 analysed by P Visconti 

354 globally threatened species have <20% 
of their EU range protected



Adequacy – size and fragmentation
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67% 



I
Design a coherent, resilient and 

ecologically representative
protected area network

NaturaConnect outputs

PRE-PROCESSING OBJECTIVES SPATIAL 
PRIORITIZATION

LAND USE 
SCENARIOS

TEN-N BLUEPRINT

Nature for Nature

N

ature as Culture N ature for Socie
ty

Problem formulation 
and 
parameterization

OS ILP solver

Target setting and preference 
elicitation

Data collection and 
preparation

Biodiversity 
observations

Abiotic variables

Ecosystem service 
provision

Ecosystem 
service supply

Land-use and 
tenure

Green infrastructure 
mapping

Integration and 
synthesis

II
Support protecting and 

restoring corridors, 
enhancing connectivity

Finland

Halle / 
Leipzig

Danube / 
Carpathians

France

Portugal

Doñana

6 Case studies 
across scales

III
Provide data, tools and 

examples to support Member 
States in their planning
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Where to conserve, 
restore and 
sustainably manage 
ecosystems in 
Europe?
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Strict protection 

(IUCN I&II)

Natura 2000

Other CDDA 
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European protected areas cover ~26% of land, 

(including ~18% by Natura2000 sites)

Birds
Annex I

Habitats
Annex II



How to identify priority areas for conservation? 
Spatial conservation prioritization: a tool to maximize gains given constrained resources
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Priorities change depending on… what is protected
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Priorities change depending on… what we value
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Priority species
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Priorities change depending on… species included
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Priorities change depending on… costs

13

A
B

C

D

3

2

1

1

Number of 
occurrences:

1

100€

10€

10€



How to identify priority areas for conservation? 



Large conservation gains are possible in few areas

O’Connor et al., 2021 15

Natura 2000 sites 
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Large conservation gains are possible in few areas

O’Connor et al., 2021 16

Just a small amount of protected 

area expansion in the right places 

can make a big difference! 
5% expansion of Natura 2000 network when

focusing on terrestrial vertebrates

5% expansion

Natura 2000 sites 
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Planning at the European scale is more cost-effective

17Kukkala et al., 2016

EU-wide priorities Member State priorities

Birds directive species

Habitats directive species

EU MS

EU MS

Top priority

Low priority



Planning at the European scale is more cost-effective

18Kukkala et al., 2016

EU-wide priorities Member State priorities

Birds directive species

Habitats directive species

EU MS

EU MS

Top priority

Low priority

How to maximize biodiversity 

gains while ensuring a fair 

sharing of conservation area 

between countries?



What are we planning for? 
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Species and Habitats in Articles 12 and 17

mammals

birds

reptiles

amphibians

plants

arthropods

 

Other important ecosystems

 Carbon sequestration 

 Primary and old-growth forests

 Others?  

Threatened species and ecosystems



Methods for preliminary analysis 
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Species & Habitats of conservation concern

Scenarios for 

protected area 

expansion
Protected areas 

Targets
how much is enough? +

Weights
how important is it to  

protect each species?+
EU-wide priorities

Member State priorities

EU-wide with equal area 

shares between countries



EU-wide priorities for expanding Natura 2000
EU-wide priorities for biodiversity are unevenly distributed across countries
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Natura 2000 

Expansion priorities for 30%



EU-wide priorities for expanding Natura 2000
EU-wide priorities for biodiversity are unevenly distributed across countries
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protected in Natura 2000 

potential biodiversity gains

40

30

20

10

0

90

80

70

60

50

100

M
e
a
n
 %

s
p
e
c
ie

s
 r

a
n
g
e
 p

ro
te

c
te

d

Natura 2000 

Expansion priorities for 30%



National priorities for expanding Natura 2000
Same amount of area, but lower biodiversity gains 
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Natura 2000 

Expansion priorities for 30%



National priorities for expanding Natura 2000
Same amount of area, but lower biodiversity gains 
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protected in Natura 2000 

potential biodiversity gains
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EU-wide priorities with equal area shares
Maximizing biodiversity gains with equal sharing of conservation areas
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Natura 2000 

Expansion priorities for 30%



EU-wide priorities with equal area shares
Maximizing biodiversity gains with equal sharing of conservation areas
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Planning at EU scale increases conservation gains
Collaboration across Member States is key to achieve best conservation outcomes!
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Protected in Natura 2000 
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Natura 2000 & CDDA sites 

Expansion priorities for 30%

Expansion priorities to reach 30% protected area coverage 

with equal shares of area across biogeographic regions

Implementing the 30% within Biogeographic Regions
e.g., following policy guidelines of the
EU Biodiversity Strategy
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Top priorities for expanding all protected areas
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Natura 2000 & CDDA sites 

Expansion priorities for 30%

Expansion priorities to reach 30% protected area coverage 

considering all CDDA and Natura2000 sites 



Identifying priorities for 10% strict protection
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10% priorities are nested within the 30% (in this scenario, 
the 30% is shared equally between Member States)

0,00 0,10 0,20 0,30 0,40 0,50

Average % species ranges protected 

Natura2000 & other CDDA sites

Priorities to reach 30%, equally 
distributed between countries 

Priorities to reach 10% strict protection at the 
European level, within the 30% identified

Strict protected areas (IUCN I and II) 

Strict 
(10%)

Any PA 
(30%)

IUCN I & II 

Top priorities to 
reach 10%

• Nested within the 30% previously identified

• For threatened species and ecosystems that require strict protection 



Incorporating socio-economic costs
Avoid selection of sites that are too costly
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Typology of the (economic) costs of conservation 
(work by project partners in PBL (NL): Douglas Spencer, Aafke Schipper)  



Incorporating climate change 
Protected areas can be better designed to limit impacts of future changes on 
biodiversity (climate change resilience; connectivity between shifting ranges)
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More about this on Thursday  
morning (Theme 4)! 



1. How much area should be protected per Member state Biogeographic region 
to be as cost-effective as possible at the EU level?

2. Where are the best areas to protect given the pledged area?

Ways in which we can inform the pledges
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xxxxxxxx 
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Expansion 

Protected

Expansion 
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Land use change 

scenarios
Climate change 

scenarios

Map and predict biodiversity and nature’s 

contributions to people in current and future 

scenarios 

Develop climate and land 

use change scenarios

Identify top priorities for protected area 

expansion, restoration and ecological corridors

Climate 
risk & 

resilience

Favourable 
reference values

Priorities for 
conservation 
& restoration 

Terrestrial & 
freshwater 
corridors

20% land 
restored

30% land 
protected

10% strict 
protection

Habitats
Art. 17 

IUCN red list

Ecosystem 
services 

Carbon sequestration, 
Pollination, Flood 

control, Air quality, Pest 
control, Recreation, 

Wild foods foraging…

Old-growth and 

primary forests 

Species
Art. 12 & 17

Red lists
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Land use change 

scenarios
Climate change 

scenarios

Map and predict biodiversity and nature’s 

contributions to people in current and future 

scenarios 

Develop climate and land 

use change scenarios

Identify top priorities for protected area 

expansion, restoration and ecological corridors

Climate 
risk & 

resilience

Favourable 
reference values

Priorities for 
conservation 
& restoration 

Terrestrial & 
freshwater 
corridors

20% land 
restored

30% land 
protected

10% strict 
protection

Habitats
Art. 17 

IUCN red list

Ecosystem 
services 

Carbon sequestration, 
Pollination, Flood 

control, Air quality, Pest 
control, Recreation, 

Wild foods foraging…

Old-growth and 

primary forests 

Species
Art. 12 & 17

Red lists

What do you want us to 

consider in our analysis?



How to get in touch

Share your 
thoughts

Stay informed
Exchange with us 
and get access to 

materials 

Sign up to our 

newsletter and 

stakeholder 

community!

Contact us and we make a time and date to talk!

naturaconnect@iiasa.ac.at

beher@iiasa.ac.at

visconti@iiasa.ac.at

Fill in our survey!

Get involved and co-
create an analysis

36

Spatial data

Connectivity

Systematic 
Conservation 

Planning

mailto:naturaconnect@iiasa.ac.at
mailto:beher@iiasa.ac.at
mailto:visconti@iiasa.ac.at


contact us anytime:

naturaconnect.eu naturaconnect@iiasa.ac.at @naturaconnect

Come talk to us!
We hope to collaborate with you over the next few years
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