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• National parks as case studies 
– Bialowieza 

• Poland and Belarus 

– Fulufje/ället 
• Norway and Sweden  

• Management values 
– Ecological 

– Social 



Benefits of a National Park 

• Ecological system - biodiversity conservation 

– Conservation status within the NP? 

– Is there connectivity between the NP and other 

patches in ecological networks? 

• Social system - benefits, participation and power 

– Local/regional (within and near NP) 

– National (policy, legislation, existence value) 

– International  (policy, legislation, existence value) 

 

 



Maintaining ecological qualities 

• Within the NP 
– Manage zones differently  

• Increase the size 

• Laissez-faire to increase dead wood in some parts 

• Active management to restore populations, habitats and 
processes, steer visitors/control predators 

• Outside the NP 
– Connectivity as part of green infrastructure across 

landscapes and regions 
• Habitat restoration 

• Corridors 

• Matrix quality  







Forest quality 





 





 



 





Forest qualities 



CONNECTIVITY 



• Land cover data base  

 

 

• The land cover providing 
resources (=all) 

 

 

• Sufficiently large (=stands) 

 

 

• Sufficiently close together 
(=tracts) 

 

 

 

 

 



Land covers - Bialowieza 

• Forest 

– Broad-leaved deciduous 

– Coniferous 

• Wetlands 

• Agricultural land 

• Settlements 



Podlaskie 20,180 km2 

(Edman et al. 2011) 

• Deciduous 

forest 

• White-backed 

woodpecker 

• Connectivity 

• Validation 

with Polish 

bird atlas data 



Land covers - Fulufjä/ellet 

• Mountain 

• Mires 

• Forest 

– mountain birch 

– mountain spruce 

– managed age class mosaic 

• Infrastructure 

– roads 

– for residents and tourists 



Fulufjället land covers 



Dalarna 29,086 km2 

 
(Angelstam and Andersson 2013) 



All forest - Stands - Connectivity 



Mammals and birds 



Large carnivores 

Number of 

species 



Multiple scales (+area)! 

Temperate forest ecoregion (~0.1% protected) 

• Poland-Belarus (west-east gradient in forest protection; 3-xx%) 
– Bialowieza forest massif in Poland and Belarus 

• Polish part (31%) 
– Bialowieza National Park (10500 ha) 

» Strict protection (4700 ha) 

» Protection (5800 ha) 

– State forest (53000 ha) 

» Zone 1 - buffer (14000 ha) 

» Zone 2 - multifunctional (33000 ha) 

» Zone 3 - regular management (4000 ha) 

– Private forest (2000 ha) 

• Belarusian part (69%) 
– Bialowieza National Park ( xx ha) 

» Wilderness protection zone (xx16000 ha) 

» Regulated nature zone (xx65000 ha) 

» Regulated recreation zone (xx11000 ha) 

» Economic activity zone (xx5000 ha) 

– State forest support/Buffer zone (xx90000 ha) 



Social sustainability of NP 

• Within the park or Bialowieza forest massif 
– Different ideologies and jobs 

• winners 

• loosers 

– Environmental education 

• From outside the park or Bialowieza forest 
massif 
– Different idelogies 

– Recreation and tourism 

– Environmental education 

– Existence valuey 



Understanding the social system 

• Policy implementation - ”bottom-up” 

– Understanding 

– Ability to act 

– Willingness 

• Max Weber’s theory on social action 

– Rationality - reach preferred ends 

– Value-based - ethics, religion 

– Emotional - affects and feelings 

– Traditional - customs and practice 
 



Blicharska & Angelstam 2010 

• Two camps 

– Scientists and environmentalists 

– State forest and local people 

• Persistent tension fostered through  

– mutual lack of trust 

– incompatible appreciation of factual data 

– local vested interests 

– economic insecurity of local stakeholders 



Niedziałkowski et al. 2012 

• Participation 

– Normative (power-sharing democratic ideal) 

– Substantive (deliberative/improved 
understanding) 

– Instrumental (a pragmatic tool) 

• In practice 

– Limited factual participation 

– Power 

– Limited democratic tradition 

 



Blicharska et al. (2011a,b) 

• Planning in Podlaskie region 

– Limited understanding and ability to act  

• Biodiversity 

• Participation 

• Promotional Forest Complexes (PFC) 

– Bialowieza was the first in Poland 

– PFC aimed at education about 

multifunctionality at stand level 

 



Methodology - preconditions  

• Background description 
– The National Park - in situ 

• Ecological system in situ 

• Social system in situ (jobs, stakeholder perspectives (recreation vs. forestry, 
environmental education) 

– National Park - context at larger spatial extents 
• As contributor to conservation of biodiversity in a functional habitat network 

(=larger spatial extent linked to focal species) 

• As contributor to human well-being (as tourist, existence value) 

• Proposed actions 
– In situ 

• Improve ecological sustainability  

• Learning to resolve/soften conflicts 

– Context at larger spatial extents 
• Improve functionality of green infrastructure 

• Learning at national and international level 

 

 

 



Methodology - questionnaire 

• Local level respondents 

– Fulufjä/ellet 

– Bialowieza 

• National level respondents 

– Norway and Sweden about Fulufjä/ellet 

– Poland and Belarus about Bialowieza 

• International level respondents 

– Norway about Sweden’s Fulufjä/ellet, and vice versa 

– Poland about Belarus’s Bialowieza, and vice versa 



Bialowieza papers 
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Landscape approach for learning 

• Diagnose the landscape as integrated system  

– Ecological system 

• Does the green infrastructure function - are the desired 

ecosystem services delívered?  

– Social system 

• Do stakeholders and actors who plan and manage lands and 

waters understand what green infrastructures are, area able 

to act, and do they want to? 

• Platforms for learning and collaboration based 

on shared knowledge 



Green Infrastructures  

(2012-2016) 

• Diagnosis... 

– ...of ecological system 

– ...of social system 

• Treatment 

– feedback to actors and stakeholders 

– learning to enhance... 

– ... integrated planning, management and 

multi-level governance 



www.bergslagen.org 



”Baltic Landscape” 

• EU InteReg 

• 2012-2014 

• Model Forest ”recipe” 

for landscape approach 

• Bergslagen (SE) and 

Ilomantsi (FI) two new 

approved initiatives 



Finally, some ideas! 

• Cross-border areas with different ”complexity” 
– West Polesia (EU vs. non-democratic (BY) and in transition UA) 

– Bialowieza (EU vs non-democratic) 

– Roztochya (EU vs democratic transition) 

– Fulufjä/ellet (EU vs democratic) 

– Bergslagen (counties inside one EU Member State)  

• Focus on protected area or green infrastructure, and 
ecology vs. participation 
– Zoning history 

– Review and proposal based on the case studies 

– Marek’s studies of human habitat selection + HSI models  



Roztochya Biosphere Reserve 



http://westpolesie.org 



Angelstam, P., 

Elbakidze, M., 

Axelsson, R. 2013. 

Knowledge production 

and learning for 

sustainable landscapes: 

Europe’s East and West 

as a laboratory. AMBIO 

Special issue 43(2): 

113-265.  



 



Input to decision-making 

• Choices made by people 

• Choices expressed in monetary units 

• Public discussion (Zaremba) 

• Jobs 
– looser and winners?! 

• Rationality/Power - reach preferred ends 

• Value-based - ethics, religion 

• Emotional - affects and feelings 

• Traditional - customs and practice 



 



Land use 

• Nature conservation 

• Hunting 

• Skidoos 

• Wood production 

• Water regulation 

• Wind power 

• Tourism 
– ski resort 

– skiing 

– hiking 



Variables affecting results 

• Framing of the study 
– biocentric - ecological sustainability 

– anthropocentric 

– valuation philosophies 

• How the background description is made 
– can it be made neutral? 

• What do the respondents know? 

• What is the problem to be solved? 
– based on what analyses? 

• What solutions should be proposed? 
– based on what analyses? 





Multiple case studies of  

social-ecological systems 
(Angelstam et al. 2013. AMBIO 42(2): 119–131) 
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Biodiversity 

Species Habitats Processes 
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Provisioning 

(goods) 

Species providing food, 

wood, fibre and energy 

Water quantity 

Regulating Pollination 

Human health and well-

being 

Climate regulation 

Carbon sequestration 

Flood regulation 

Disease regulation 

Water purification 

Nutrient uptake 

Decomposition 

Supporting, or 

habitat* 

Primary production Resources for species and 

populations 

Nutrient cycling 

Soil formation 

Cultural Aesthetic, spiritual, educational, intellectual 

Just about choosing interface! 



Valuation systems 



Frameworks for design of study 

 

• Conservation of nature 

• Human well-being 

• Land covers 

• Land use 

• Valuation 



Green infrastructure 

• Do administrative networks of 
conservation areas form habitat networks 
with functional connectivity? 

– stratification of conservation areas by 
representative ecosystems 

– spatial analyses of connectivity 

• Diagnoses 

– ecological system/s 

– social system/s 



Who’s reality counts? 

• Pressure 

– conservation groups complain about habitat 
loss 

• Response  

– more protected areas 

– forestry is certified 

• State 

– understanding functionality requires evidence-
based knowledge and analyses 



PRESSURE: 

Natural forests do disappear! 



RESPONSE: 

More 

protected 

areas!! 



STATE: Fragmentation continues!! 
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Economic valuation 

• Revealed preference methods 
– Travel distance 

– Hedonic  

• Stated preference methods 
– Contingent valuation 

• Willingness to pay (open-ended) 

• Discrete choice experiments 

– Need to use credible scenarios 

– Incentive comparability  
• Cast in voting context 

• Use discrete choice question 



Bialowieza economics 

• Kalinka 2003, Giergiczny 2009 

– 100 PLN/visit 

– 110 000 visitors 

– 11 000 000 PLN/visit vs. 110-150 000 m3 or 

3.5-5 million PLN/year 

• Ecological Economics xx 

• Forest Policy and Economics 

• Bartczak, Czajkowski, Giergiczny  


