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The challenge 

• Ecosystems provides many services critical for 
energy and food production 

• Management of ecosystems is difficult 

• Partly because they are not confined to one 
specific locality (jurisdiction) 

• Multiple actors compete for use/extraction 

• Thus the provisioning of energy and food is 
inherently reliant upon multiple actors being 
able to manage boundary-spanning 
ecosystems sustainably 



Proposition: The governance 
“system” needs to be aligned 

with the ecological system 

• Scale (mis)matches of ecological/governance 
processes in space and time 

• Captured under the concept of “social-
ecological fit” (institutional fit) 

– e.g. Cash & Moser 2000, Young 2002, Brown 2003, 
Cumming et al 2006, Folke et al 2007, Galaz et al 
2008, Dallimer & Strange 2015, Epstein et al 2015, 
…. 



Step 1: Need to have a model of 
a SES that makes fit/alignment 

analyses possible 
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Bodin et al. (2016) Theorizing benefits and constraints in collaborative 
environmental governance: a transdisciplinary social-ecological network 
approach for empirical investigations, Ecology & Society 



To analyse the networks through an 
analysis of re-occuring patterns: 
Social ecological configurations 

• A manageble level of 
complexity 

• Can be linked to 
different governance 
challenges and 
outcomes 

Bodin, Ö. and Tengö, M. (2012) “Disentangling intangible 
social-ecological systems” Global Environmental Change 



Common pool resource 
management 

Resource competition 
with communication 

• Possibility for joint 
agreements on 
resource regulation 

Resource competition 
without 
communication 

• “Race to the 
bottom” 



Internalize ecologial externatities 
(”scale (mis)match”) 

Tight feedback 

• Incentives to 
manage as a 
ecosystem 

Externalities 

• Lack of incentives 
to manage both 
resources as a 
ecosystem 



…but a SES >> few nodes 

• Extract all possible 
configurations 

• Calculate frequencies 

• Compare with random model 
– focus on deviations 

• Link these frequency patterns 
with governance outcomes 

• More advanced: Multilevel 
ERGM (exponential random 
graph models) 

 



CASE STUDY 



Two cases – comparative 
approach 

• One “successful” (conservation of forest 
patches in spite of increased population and 
pressure for farming etc.) 

• One “unsuccessful” (overfishing, decline of 
fish, no action to change current practices) 

Bodin et al. (2014) “Conservation success as a function of good alignment of social- and 
ecological structures and processes” Conservation Biology 



Study area #1: Androy, 
southern Madagascar 

The value of small size: loss of forest patches and threshold  

effects on ecosystem services in southern Madagascar 

Bodin et al, Ecological Applications 16(2) 



Forests, clans, and social-
ecological links 

Soc-Eco links 

• Ownerships 

• Ceremony officiate, 
manager, neighbor 

Soc-Soc links 

• Kinship 

• Agreements 

Eco-Eco links 

• Seed dispersal  



Figure by Anna Norman 



Study area #2: Small-scale 
fishery in east Africa 

• Fishery dependent 
• “Self-managed” village 
• Overfishing 
• Significant fishermen 

groups 



A social-ecological network of 
fishermen groups and targeted 

species 



Compare frequencies 



Common pool resources 



Common pool resources 



Scale fit 



Scale fit 



In all – good alignment 
expectations/results 



From here to where? 

• More data (i.e. cases) is needed to infer causal 
relationship fit vs. ecosystem “status” 

• Develop and test more theories/hypotheses in 
regards to social-ecological fit 

• Move from management of ecosystems to 
management of food and energy production 
– Not preserving ecosystems per see, but preserve 

their service provisioning (not fundamentally 
different, but not the same) 

– Services as nodes? Management tasks as nodes? 

 


