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The Brundtland Commission definition 

meets the needs of the present without 
compromising the ability of future 
generations to meet their own needs  
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Assessed stocks in industrial and developed countries 
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World Tuna Stocks 

From Juan-Jorda 
et al 2011 PNAS 
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Some places are not sustainable 



Environmental costs of food 
production 

• Water use 

• Pollution, fertilizer and pesticides 

• Antibiotics 

• Soil erosion 

• Petroleum usage and greenhouse gas 

• Biodiversity loss 



New Zealand dairy meat and fish 
compared to international 

per 40 g protein 

Energy 
MJ 

Fresh Water 
(l) 

Fertiliser 
(g) 

Pesticides  
(mg) 

Antibiotics 
(mg) 

Surface area 
impacted (m2) 

Greenhouse 
gasses (kg) 

New Zealand 
Dairy 

          
1.56             171                26  

                     
24  

                          
1.17            1.24  

                   
0.86  

New Zealand 
Meat 

          
4.90             262             188  

                   
129  

                          
1.17          18.14  

                   
3.70  

International 
Dairy 

          
3.62  Na Na Na Na           1.63  

                   
1.26  

International 
Beef 

        
10.86  Na Na Na Na           9.35  

                   
5.97  

Squid 
          

7.11  0 0 0 0               17  
                   

0.62  

 Hoki  
          

7.31  0 0 0 0            100  
                   

0.64  

From Hilborn and Tellier 2012 



My son modifying biodiversity 



Organic vegetable field  my wife farmed 



Fisheries may have less biodiversity cost 
than organic agriculture 





Labeling 

• Profusion of labels 

• Consumer confusion 

• Where should the bar be set 

• MSC Principle II 

• Costs 
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PRINCIPLE 2: 
Fishing operations should allow for the 
maintenance of the structure, productivity, 
function and diversity of the ecosystem 
(including habitat and associated dependent 
and ecologically related species) on which the 
fishery depends. 

From the MSC web site 



Labeling conclusions 

• Who sets the bar 

• The cost for small stocks 



Final thoughts 

• If MSY is the objective we know what to do 

• The more complex environmental trade-offs 
are real, but not quantified and that is the 
difficulty with Ecosystem Based Management,  
what are the objectives 
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