
CONCLUSION

Th is framework will be used by COBI and fi shers to analyze the eff ectiveness of existing and future no-

take marine reserves. INAPESCA (Mexican fi sheries research institute) is interested in implementing our 

framework as the go-to way of analyzing all no-take marine reserves in Mexico.

Th ough our framework is designed for Mexican no-take marine reserves, we believe that the methodology 

of how to select indicators, collect data, and perform appropriate analyses can be applied to no-take marine 

reserves worldwide. Th e provided list of biophysical, socioeconomic, and governance indicators, and the 

real-world examples of how to evaluate reserve success based on these indicators, are applicable to small-

scale fi sheries across the globe.

Acknowledgements

We thank our Faculty Advisor, Christopher Costello for his constant support and motivation, and our clients Jorge Torre, Ál-
vin Suárez-Castillo, and Stuart Fulton for their support. Valuable input was provided by our PhD mentor Sean Fitzgerald  and 
our External Advisors Fiorenza Micheli, Gavin McDonald, and Mar Mancha. We also appreciate the input from the fi shers of 
the Ensenada Cooperative, in El Rosario, Baja California.
We thank Bren for providing funding for our project. Caio Faro and Juan Carlos Villaseñor-Derbez were partially funded by the 
Walton Family Foundation through the Latin American Fisheries Fellowship Program. Juan Carlos Villaseñor-Derbez was also 
partially funded by CONACyT.

Header photo credits: Arturo Hernández

A Framework to Evaluate the Eff ectiveness of No-take Marine Reserves in Mexico Project Brief

Th e app produces a color-coded scorecard that helps users interpret results at a glance.

MAREA also generates a technical report that includes graphs of each indicator and regression tables.
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Th e oceans sustain signifi cant impacts from 

fi shing activities. No-take marine reserves 

are oft en implemented to recover overfi shed 

stocks worldwide. Comunidad y Biodiversidad 

(COBI) is an NGO that aims to promote marine 

conservation by facilitating the participation 

of fi shermen in the design and management of 

community-based marine reserves in Mexico. 

COBI has been involved in the creation of 29 on of 29

community-based no-take marine reserves 

(21,106 hectares) distributed among 13 diff erent 

communities in the Gulf of California, Pacifi c 

coast of Baja Peninsula, and the Caribbean. Th ey 

also collaborated with government agencies to 

design and monitor 10 Marine Protected Areas 

(617,703 hectares) with no-take marine reserves 

(58,348 hectares) within their perimeters.      
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PROBLEM STATEMENT

Th e extent to which these reserves have met their 

stated objectives is unclear. Current methods for 

reserve evaluation are not standardized and rely 

solely on biological data, excluding socioeconomic 

and governance dimensions. Existing frameworks 

provide a list of possible indicators to evaluate the 

eff ectiveness of MPAs, but they are not specifi c 

to reserves and do not describe how to select 

indicators based on reserve objectives nor provide 

a tool to analyze these indicators.

PROJECT OBJECTIVES

Th e main objective of the project was to build a framework that enables fi shers and managers to evaluate 

the eff ectiveness of no-take marine reserves in Mexico. 
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APROACH                   

         Indicators

Indicators were collected through a scientifi c 
literature review. Stakeholders from fi shing, 
management, and NGO sectors then reviewed 
our list of indicators. Biophysical indicators 
include those that are collected through ecological 
monitoring of the reserve and control sites. 

 

         Reserve objectives

We developed a framework to evaluate the 

eff ectiveness of reserves by matching commonly-

stated management objectives to a set 

of  biophysical, socioeconomic, and governance 

indicators. Th e list of objectives was identifi ed 

through a literature review of offi  cial documents, 

regulations, management plans, and decrees. 

While each reserve -or set of reserves- has its own 

goals, seven main objectives were identifi ed:

1. Avoid overexploitation

2. Conserve species under a special protection          

    regime

3. Maintain biological processes (reproduction,  

    recruitment, growth, feeding)

4. Improve fi shery production in nearby waters

5. Preserve biological diversity and the ecosystem

6. Recover overexploited species

7. Recover species of economic interest

To achieve our objectives,  we divided our project into  fi ve steps:

Socioeconomic indicators measure the 
performance of the fi shery. 
Governance indicators compile information 
about the governance under which each 
community operates. 

         Analyses

We developed a set of standarized methods to analyze each type of indicator:

• Biophysical indicators are evaluated with a Diff erence-in-Diff erence analysis, estimating the net eff ect 

of the reserve. 

• Linear regression models are fi tted to socioeconomic indicators through time, testing for the diff erence 

in trends before and aft er the implementation of the reserve. 

• Governance indicators are analyzed based on literature, identifying common governance structures 

and their associated eff ectiveness.
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         Guidebook

We created a guidebook that walks fi shers and managers through implementing our framework. Th e 

guidebook describes how to match the objectives of their reserves with our proposed indicators. It 

then describes how users can collect and analyze data for each indicator, interpret results, and provides 

recommendations for how to improve reserve eff ectiveness. 

MAREA

We developed a user-friendly application named MAREA (Marine Reserve Evaluation Application) that 

automates the necessary analyses to evaluate the eff ectiveness of the marine no-take reserves. 

turfeff ect.shinyapps.io/marea/


