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Energy intensity in food production

• 60 percent of all biomass
production is utilized by
man.

• This does, however, only
cover ~60 percent of our
energy need, the rest is
derived from non-
renewable sources

•The food sector accounts
for 20-25 percent of the
total energy consumption

• An average of 5 kcal
goes into each kcal
consumed

~40%



2.7Carrots
2.9Whole wheat
3.5Apples
4.6Potatoes
5.4Tomatoes
6.1Rice
7.9Soya beans
8.9Bread
18Eggs
22Herring
35Chicken
40Pork
70Beef

MJ kg-1Food at plate

•Sources of protein are
generally more energy
intensive to produce



Introduction

• MSc, Spring 2009

• Representative farms
• Milkfish (Chanos chanos), Philippines

• Pangasius catfish (Pangasius hypophtalmus), Vietnam

• Oysters (Crassostrea belcheri), Thailand

• Life Cycle Assessment approach

• Energy use as an indicator for greenhouse
gas emissions, resource depletion
and partial sustainability



Life Cycle Assessment in aquculture

• ISO standard

• Goal and Scope

• Functional unit

• System boundary
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Quantities (solid lines) and value (dashed line) for
Milkfish/Pangasius catfish (black lines) and

P. monodon (gray lines)

Source: FAO 2006

Milkfish, Philippines Pangasius, Vietnam

Production Trends



Infrastructure not included
except for concrete cylinders
used in oyster farming

Oyster farming practices



Pangasius farming practices

Water exchange differed between the two
pangasius farms with one farm exchanging
water through tidal movement (A) while
the other used pumps to exchange water
(B). Some farms grew duck weed in their
settlement ponds (C).



Cumulative Energy Demand for Feed
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Results
Bars indicate the different inputs to the total energy
demand, diamonds represent the total cumulative energy
demand.

US broiler, Pelletier 2008



Discussion
Drivers for energy intensity in aquaculture

Factors determining the energy
use in aquaculture. Feed
quality and quantity are the
main drivers for cumulative
energy demand. Only in highly
mechanized systems do farm
site activities have a significant
impact on the total energy use.
Intensity had surprisingly little
influence on the total energy
demand for milkfish.



Conclusions

• Farming intensity has little influence on the
energy performance of the system compared to
other factors

• Feed production is the major energy consuming
practice in most aquaculture production systems

• Energy use for farm site activities can be substantial
in farms where ecosystem services, to a large extent,
have been replaced by anthropogenic processes

• To avoid certain environmental impacts, more
consideration of different site characteristics
should be considered when planning farming sites
instead of implementing artificial services

• Certain environmental concerns such as the use of
antibiotics, social factors, wild fish stock status are still
not covered by LCA methodology
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