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Land-Based Aquaculture Shrimp Trawling 



Environmental and social problems are 
closely linked 









 

 



Using marine spatial planning to reduce 
conflict and establish community buy-in 



Can Aquapods support local communities? 
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Study Sites in 
Northwestern Mexico 



Site-Suitability 
Model 

Depth 
Benthic Slope 

Reserves 
Existing Uses 

Shipping Lanes 

GIS Layers 
Depth 

Shipping Lanes 
Pollution Sites 

Aquaculture Sites 
Launch Sites 
Temperature 

Spatial Inputs 
Price of Fuel 

Fuel Economy 
Price of Feed 

Concession Price 
Dive Wage 

(etc.) 

Other Inputs 

Spatial Bio-Economic 
Model 

Profit 
Data & 
Maps 

Sensitivity 
Analysis 

Important 
Parameters 

Suitability  
Tool &  
Maps 

GIS Layers 

Site-Suitability 
Model 

Depth 
Seafloor Slope 

Reserves 
Existing Uses 

Shipping Lanes 



Where can we place Aquapods?  

Depths of 15 – 45m 
Seafloor Slope of ≤ 10% 
 

       Incompatible: 

    Shipping Lanes 

    Marine Reserves 

    Existing Uses (i.e., offshore 
   net pens) 



Shipping Routes 
 



Suitable Sites 
 

Suitable Sites 

 

Suitable Sites 
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Marine Reserves 
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Guaymas Bay 

The Bay  
of La Paz 

Magdalena Bay  
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Which spatial parameters affect 
profitability? 



Which spatial parameters affect 
profitability? 

Revenue 
   temperature 

Costs 
   depth 
 

   distance to launch sites 
 

   distance to aquaculture 

 
 

distance to pollution 
 

distance to shipping lanes 
 

temperature 
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A business model that supports a 
community fishery 

100 meters 

8 meters 



Revenue Cost Ex-Vessel Price …depends on shrimp size 



Revenue Cost 

number of shrimp 

Shrimp Biomass 

• Initial number of 
shrimp larvae 

• shrimp rate of 
death  

weekly growth rate . . . 
• shrimp size 
• water temperature 

x  average weight of shrimp 



Revenue Cost 

     Start-up costs  
• Aquapods   

• installation  

• boats  

• dive gear 



Revenue Cost 

Operational 
Costs 



Revenue Cost 

Risk Costs 



Calculating Net Present Value (NPV) over  
expected Aquapod lifetime 



How do you account for parameter 
uncertainty into the model? 
• Picture or graph?  

• Funny or light-hearted about things being 
uncertain 

• Multiple shrimp prices? 

 

How do we 
account for 

uncertainty in 
our model? 

 
 



Parameter Estimate 

Price of fuel per liter $0.68 

Price of feed per kg $1.20 

Price of young shrimp $0.01 

Concession cost $1000 

Diver wage per hour $6.50 

Monte Carlo Analysis 

Data Ranges  

Parameter Estimate Min Max 

Price of fuel per liter $0.68 $0.50 $1.00 

Price of feed per kg $1.20 $0.60 $1.80 

Price of young shrimp $0.01 $0.005 $0.02 

Concession cost $1000 $800 $2000 

Diver wage per hour $6.50 $5.00 $12.00 



Monte Carlo Results   
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NPV (millions of USD) 

Expected Net  
Present Value: 

-$499,028 

$0 to $268,000 



Unprofitable 

Profitable 
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Parameter Elasticity 

Number of Divers -16.7 

Diver Wages -15.8 

Feed Cost -9.4 

Boat Fuel Economy -5.3 

Rate of Shrimp Death -2.5 

 Sensitivity Analysis 



Parameter Elasticity 

Number of Divers -16.7 

Diver Wages -15.8 

Feed Cost -9.4 

Boat Fuel Economy -5.3 

Rate of Shrimp Death -2.5 

 Sensitivity Analysis 

Feed Cost -9.4 

Diver Wages -15.8 

Number of Divers -16.7 



Alternative Management 
Scenarios:   

reducing labor and 
feed costs 

$ 



Reduced Feed Cost: 
66% of suitable sites 
are profitable 



Reduced Feed 
Quantity: 
0% of suitable  
sites are profitable 



Reduced Labor and 
Feed Quantities: 
100% of suitable sites 
are profitable 



Industrial Model:  
100% of suitable sites 
are profitable 



 Recommendations to Olazul 



 Recommendations to Olazul 

1. Study the feasibility of alternative business 
scenarios.  

 

 



 Recommendations to Olazul 

2. Focus future research and pilot trials in La Paz.  
 

 



Guaymas Bay 

The Bay  
of La Paz 

Magdalena Bay  



 Recommendations to Olazul 

3. Update model with more accurate field data 
and measure environmental impacts of 
Aquapods.  

 

 



 Recommendations to Olazul 

 

4. Use maps to engage local stakeholders in a 
broader dialogue of ocean uses. 

 



Happening Now… 

1. Deployed platform for 
artisanal shrimp farm 
pilot in Bay of La Paz 
(within high NPV zone) 

2. Successful hatchery 
production of native 
brown shrimp  

3. Testing “extensive” 
grow out- no 
formulated feed 
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Questions? 
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