
The State of World Fisheries and 
the Environmental Impact of 

Fishing Compared to Livestock  

Ray Hilborn 

School of Aquatic and Fishery Sciences 
University of Washington 



 



1998 The area trawled each year is the 
same as the total area of the Amazonian 
Rainforest and the ecosystem 
consequences are similar 
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2006 



All fish gone 
by 2048  





From Greenpeace 



What the public believes 

• Most fisheries are unsustainably managed 

• Stocks worldwide are declining 

• The act of fishing destroys the environment 



NCEAS working group: Finding common ground in marine 
conservation and management 



Abundance trends of assessed stocks 

1950 2000 
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New England Groundfish 1985-2007 
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Assessed stocks in industrial and developed countries 
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Assessed stocks in industrial and developed countries 

Rebuilding 
Stocks 

Problem 
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Fox model

Equilibrium biomass relative to MSY
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World abundance of tuna and billfish 
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Go to animation of whitefish 



How has the success been achieved 

• A wide suite of “traditional” tools 

– Catch limitation especially hard TACs 

– Fleet reduction 

– Area closures 

– Gear restrictions 

• There is no silver bullet 

– Neither catch shares or MPAs have proved to be a 
necessary or sufficient condition 



Lessons Learned 

• Good data on abundance triumphs over poor 
data and belief 

• Scientists from all perspectives can find 
common ground on the status of fisheries 

• Changing the public perception will take 
longer 



The major industrial fisheries of 
the developed world are 
sustainably managed… 

 
but at what environmental cost? 



Energy intensity of food production 

Crops 
Land animals 

Fish 



Environmental costs per 40g protein 

Water 
(L)  

Fertilizer 
(g) 

Pesticides 
(mg) 

Antibiotics 
(mg) 

Soil Loss 
(kg)  

Beef 2200 50 494 21 16 

Chicken 1331 18 163 55 3 

Pork 1331 46 422 53 8 

Dairy 1178 34 299   50 7 

Capture 
fisheries low 0 30 0 0 



Environmental costs per 40 g protein 

Land 
Required  

(m2) 

CO2  
(land use) 

(kg) 

CO2  
(no land use) 

(kg) 

Beef 354 16.7 11.5 

Chicken 1.4 2.5 1.4 

Pork 3.7 3.8 1.6 

Dairy 3.0 2.7 1.6 

Capture 
fisheries 20-100 0.3-2.0 



Fisheries may have less biodiversity cost 
than organic agriculture 





Environmental Trade-offs 

• Would need 22 times the world 
rainforests to replace fish 
production by grazing 



Other interesting numbers 

• If we were to stop all trawl fishing we would 
need 5 times the worlds rainforest area to 
make up the protein by grazing 



Good citizens at work 



Rapers and Pillagers of the Ocean 



How have fisheries been villified 

• Foundations and NGOs have spent over 100 
million per year on marine issues 

• Many of these foundations and NGOs are 
specifically opposed to industrial fishing 

• BUT 

• The data have begun to convince many NGOs 
and Foundations that well managed fisheries 
are part of the solution to world food 
production 





Moving forward 

• Changing the agenda from “marine 
conservation” to sustainable food production 

• There is an environmental cost to fishing, but 
it is less than many alternative forms of food 
production 

• Making sure there is a good scientific basis for 
understanding the sustainability and 
environmental impact of fishing 


