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Energy intensity in food production

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

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

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

e An average of 5 kcal
goes into each kcal
consumed
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Food at plate

MJ kg-1

Bread

8.9

Rice

Tomatoes
Potatoes
Apples
Whole wheat
Carrots

6.1
5.4
4.6
3.5
2.9
2.7

eSources of protein are
generally more energy
intensive to produce




Introduction
e MSc, Spring 2009

e Representative farms
e Milkfish (Chanos chanos), Philippines

e Pangasius catfish (Pangasius hypophtalmus), Vietham

o Oysters (Crassostrea belcheri), Thailand

o Life Cycle Assessment approach

e Energy use as an indicator for greenhouse
gas emissions, resource depletion
and partial sustainability
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Life Cycle Assessment in aquculture

e ISO standard
e Goal and Scope
e Functional unit

e System boundary
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Energy consuming steps in aquaculture

Hatchery Wild stocking
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Production Trends

Quantity, thousand tonnes

Price index, LISD dallars kg™
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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
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Oyster farming practices

Infrastructure not included
except for concrete cylinders
used in oyster farming
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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).

Mekong river Aquaculture pond Settlement pond
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Cumulative Energy Demand for Feed

Milkfish feed, generic

CED: 7.26 GJ tonne™ !
_ Poultry
Rice meal co-product meal
25.0% 12.5%

Rice bran
25.0%

Fishmeal
12.5%

Pangasius feed, generic
CED: 5.68 GJ tonne”

1

Rice meal Poultry
40.0% co-product meal
99%
Fishmeal
6.0%

Soy meal
35% —" Cassava meal

10.0%
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Results

Catfish,

Catfish,

Milkfish Milkfish semi- Milkfish
extensive intensive intensive intensive intensive
Ngo Thanh

Location Ramon, Rectem, Carcar, Khoanh, Trung Thien

Philippines Philippines Philippines Vietham Vietham
System Pond Pond Cage Pond Pond
Stocking density, m-2 0.3 1 160 30 30
FCR 0.5 1.8 1.9 2.0 1.6
Main power source Diesel Used cooking oil None Diesel Diesel
Annual production,
tonnes 37.5 85 450 600 2000
Size of fish at harvest 300 g 300-500 g 250-300 g 1000 g 1000 g
Water supply Tidal fed Tidal fed Tidal fed Tidal fed Pumped
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Results

Bars indicate the different inputs to the total energy

Percentage of total energy input

Total energy input, MJ tonne™

US broiler, Pelletier 2008

B Concrete cylinders
N | ime

BN Transports

B Electricity on site
EE Fuel on site

I Feed

I Fertilizer

B Hatchery
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Discussion
Drivers for energy intensity in aquaculture

B Monoculture/IMTA\]
Extensive [Semi-intensivel Intensive o :
T [ _ TS ~ Factprs determining the energy
/ﬁq_; [ |~Lt 5 use in aquaculture. Feed
S - # ' iE \maR o quality and quantity are the
'E " c| &| main drivers for cumulative
S & - B TH .g ™| energy demand. Only in highly
Iet 1 «| 3| mechanized systems do farm
3 E 3 U| site activities have a significant
s g g 'g impact on the total energy use.
2 - O @| Intensity had surprisingly little
% ERS _ LT '8 L influence on the total energy
LI - o R, demand for milkfish.
T e ———
Regional practices
Ecosystem - Anthropogenic
services
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Conclusions

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

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

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

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

e 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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SEAT, EU FP7, www.seatglobal.eu

CrantryiSpecies Tilapia Pangasius Peneid Macrohrachiom
¥ Catfish shrimp Prawns
China LR Y Y ?
Vietnam L) N N (%)
Thailand % % e %
Bangladesh (%) W Ny Rt
Europe {%) ol [l [l

Mtz Wy - Majorauport indusiny

{+)— Limited local production/consunpion

W2: Bystems assassmeant
LP: UDS

3= Bigni ficant domestic i ndusty
{ o) - consumplion only

™ WP3:LCA LP:CML

WP4: Enviranmantal madals LP: UaS

L J

p WPH: Social and economic indicators LP:WFC

p WPE: Food safety / public health LP: LCPH

o WPT: Lesesement of contamination risks LP: WU

k

_| WP8: Enhancing food 'values' by action research LP: UOS

¥

™ WPB: Framing kay valuas within a broader athical ramewark (EAFI)

LP: LiB ¥

™ WP10: Impraving transparency and utility of trade related information  LP: FAOQ

:E WP11: Policy davelapment

LP: CEFAS

WP1: Project Managamant &

WP12: Dissemination: emargant policy and implementation LP: UOS
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Questions

contact: henriksson@cml.leidenuniv.nl
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