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Nested Scales 
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Regulatory Jigsaw 
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Northwest – Multiple Use 



Marine multiple use management 
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3.6 Formalizing the conceptual model (UML) 1. Participatory Modelling 

Problem Analysis Solution Classical approach 

Problem Analysis 

Solution 

Participatory approach 



2. Complexity science 
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  All individually useful 
  Don’t always need the set 



System Spanning 
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Minimum realistic (shuttle ideas) 

Shuttles 

ECONOMY 

GOVERNANCE 

REPORTING 

MONITORING 

ENVIRONMENT 

FOODWEBS 

INDUSTRY 

INFRASTRUCTURE 



Full quantitative 
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Multiple models 
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Australian Example: SE Fishery 
  Multi-everything fishery 
  Highly diverse and variable 
  Solutions needed 
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Expert Assumptions 
 Each concentrate on focus topic 

– Stock assessments, economics 
– Assumed linear relations 
– Miss interactions 
– Miss dynamic human behaviour 
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Scenarios 

 Status quo (quota management & not that effective) 

 Quotas on everything of value 

Integrated management (zoning; gear restrictions; quotas) 

Conservation driven (open paddocks, closed world) 



Assumed vs Reactive Responses 
 Qualitative analysis 

– pessimistic 
– optimistic 

 Quantitative analysis 
 Status quo (2006) 
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 Qualitative analysis  Quantitative analysis 
 Integrated 
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Industry statistics 
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  Best management = quotas (mostly) 
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Decision rules 

Fishery 

  Best management = quotas + spatial + gear restrictions 
  Similarly for coastal zone management 
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General Finding & Outcomes 
 Trade-offs  
−  Sectors (small and large) 
−  Timescales                              

(short-term costs vs long-
term risk) 

−  Conservation vs economic 
objectives 

 
 Fishery restructured 

 



Conclusions 

 Integrated adaptive management                                            
= most effective management option 
 

 Coasts & oceans (& society of users) = complex systems  
 

 Complexity science-based toolbox 
– explore alternative futures (feedbacks & uncertainty) 
– can be transformative 
– industry & biophysical usage becoming more common 
– inclusion of social aspects rarer (often critical though) 
– transdisciplinarity is key (especially being participatory) 
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