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“Solving the mystery of MPA performance” 
The challenge 
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Current global MPA coverage 

Currently 3.4% (Thomas et al. in press) 

 



The Response: 
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Interdisciplinary team of experts 

MPA governance -> outcomes 

Compilation of MPA monitoring data worldwide 



Ecological outcomes 

>14,500 ecological surveys (5 datasets)  

>250 MPAs in ~45 countries 

Governance data on hundreds of MPAs:  

– Management Effectiveness Tracking Tool (METT) 

– NOAA / CAMPAM Capacity Building Checklist 

 

 



Limited overlap with governance data (56 MPAs) 

Social outcomes data rare 

MPA governance -> ecological outcomes 

 

 

Ecological outcomes & governance 



Data analysis steps 

Compile ecological metrics (e.g. biomass) 

Develop “response ratios”  

Examine relationships to contextual factors (e.g. MPA 
size, GDP) and governance: 

 

 

𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑟𝑎𝑡𝑖𝑜 = log 
𝑋𝑖𝑛𝑠𝑖𝑑𝑒

𝑋𝑜𝑢𝑡𝑠𝑖𝑑𝑒
 

– Decision making 

– Resource use rights  

– Monitoring and enforcement  

– Conflict resolution mechanisms  
(Ostrom 2009) 



Preliminary results: Outcomes among datasets 

Greater fish biomass and richness inside MPAs vs. outside 

 

Similar results across most datasets 



Preliminary results: Fishing use rights 

Greater differences in no-take vs partially open MPAs 



Governance  abundance 

 Management plan implemented 

 Local communities participation 

– Decision making 

– Resource use rights  

– Monitoring and enforcement  

– Conflict resolution mechanisms 



 Clearly defined boundaries 

 Regulations outlining use 

– Decision making 

– Resource use rights  

– Monitoring and enforcement  

– Conflict resolution mechanisms 

Governance  species richness 



 Adequate enforcement 

 Biophysical monitoring 

– Decision making 

– Resource use rights  

– Monitoring and enforcement  

– Conflict resolution mechanisms 

Governance  mean size 



Ongoing work 
• Compile additional data; regional analysis 

• Field-based, prospective studies 

• MPA database development 

• Explore important attributes for specific MPAs 
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Community scale MPAs 
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Recently established MPAs 

Positive relationship with age 
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 No-take zones in MPAs 

Greater differences in multi-zoned MPAs 
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Sanctioned use 
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Small, nearshore MPAs 

Clearly defined use rights important  

in small, nearshore MPAs 



Take home messages 

• MPAs have significant ecological impacts 

• Lack of social MPA data hinders impact assessment 

• No-take areas outperforming partially open areas 

• Linkages between governance attributes and 
ecological outcomes 

 

 



Project impacts and next steps 

© Yifei Zhang 
   WWF-Canon 

• Improved understanding of conservation impacts 

• Narrow the gap between monitoring and information for action 

• Support future research 
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