CONTRIBUTION OF AQUACULTURE TO GLOBAL
FOOD SUPPLY: AN OVERVIEW




REPORTED ANIMALS & PLANT SPECIES CULTURED IN 2001

AQUA-CULTURE....akin to ....AGRI-CULTURE

REPORTED ANIMAL &
PLANT SPECIES

241 species

MAJOR FINFISH
SPECIES

146 species

MAJOR CRUSTACEAN
SPECIES

30 species

mCIEC0O

Finfish 146 species
Crustaceans 30 species
Molluscs 53 species
Plants 9 species
Others 3 species

LA

Freshwater 86 species
Diadromous 23 species
Marine 37 species

MARINE SHRIMP 14 sp
FRESHWATER SP 10
MARINE CRABS 2 sp
LOBSTERS 3 sp

MISC. MARINE SP 1




OMNIVOROUS/SCAVAGING

CRUSTACEANS

1.98 mmt —4.1% CRUSTACEA
HERBIVOROUS/

OMNIVOROUS/ OMNIVOROUY
FILTER FEEDING HERBIVOROUS FINHSH

FINFISH, MOLLUSCS
AQUATIC PLANTS
43.03 mmt — 88.9%

15.15 mmt —31.3%

FILTER FEEDING FINHSH
5.88mmt -12.1%

FILTER FEEDING MOLLUSCS
11.27 mmt - 23.3%

PHOTOSYNTHETIC AQUATIC PLANTS
10.56 mmt - 21.8%

AQUACULTURE PRODUCTION PYRAMID BY FEEDING HABIT
AND NUTRIENT SUPPLY IN 2001




Contribution of agquaaultureto total world fisherieslandings 1970 —2001

Mill ion metric tons
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120 1 Totalaquaculture productionin 2001 was 484 mmt
or 34.1%of totalworld fisheries landings of 142.1
mmt (FAOSTAT,2003)
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HOG/PIG MEAT
(APR 3.1%)

POULTRY MEAT
(APR 5.1%)

BEEF & VEAL
(APR 1.2%)

AQUATIC MEAT
(APR 9.4%)

MUTTON & LAMB
(APR 1.0%)




Total world aquaculture production in 2001
(FAOSTAT, 2003)

Total production by weight

48.41 mmt Total fish & crustaceans

AQUATIC PLANTS Finfish 24.4 mmt
N Crustaceans 2.0 mmt

FINFISH

50.5% _
Fed species
18 mmt or 37% of total

aquaculture production
in 2001

/
MOLLUSCS 7

OTHERS CRUSTACEANS 4.1%
0.3%



AQUATIC PLANTS

MOLLUSCS

OTHERS
0.8%

Total world aquaculture production in 2001

(FAOSTAT, 2003)

Total production by value

$ 61.47 billion

CRUSTACEANS

FINFISH
54.7%

Value by major group
($ billion)

Carps 16.0
Shrimp 8.4
Salmonids 5.2
Oysters 3.5

Clams/Cockles 3.5
Brown seaweeds 2.8
Tilapia 2.0



Total finfish aguaculture production by major species
groups in 2001

(values expressed as % by weight)

MARINE FISHES

FRESHWATER
DIADROMOUS FISHES
FISHES 85.1%

Total production 24.43 mmt & valued at US $ 33.65 billion



Total freshwater finfish landings through capture fisheries & aquaculture

Thousand Metric Tons

25,000 e
Total farmed freshwater finfish production in 2001 was
20.89 mmt & valued at US $ 22.12 billion; farmed
20,000 -+ freshwater finfish representing 75.0% of total landed | _J
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AMAZONIA or the Amazon River Basin is one of
the world’s major natural resources, covering an
area of

7.7 million square kilometers or 43%

of the total South America continent.

Spanning over nine
countries

(Brazil, Bolivia, Peru,
Ecuador, Colombia,
Venezuela & the three
Guyanas)



Amazonia contains one fifth or 20% of the
world’s freshwater (or two-thirds or 66%
excluding water locked in polar ice caps) and Is

the wettest region on earth (average rainfall 2.5
metres per year).



The Amazon Rainforest covers an area of

5 million square kilometers and has been
described as the ....

Lungs of our Planet

..... by continuously recycling carbon dioxide
Into oxygen (through plant photosynthesis);

more than one-fifth or 20%
of the world oxygen being
produced in the Amazon
rainforest.



DESPITE THE IMPORTANCE OF FISHERIES AND FISH
IN LIVES AND DIET OF PEOPLE LIVING IN AMAZONIA

NO information exists concerning
total fisheries production within
Amazonia, including total aguaculture
production within the region

...... clearly, this situation must be
rectified.



Total global salmonid finfish landings through capture fisheries & aquaculture

Metric Tons
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1.800.000 - Total farmed salmonid finfish production in 2001 was 1.78 mmt &
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Total global marine finfish landings through capture fisheries & aquaculture
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Total global shrimp landings through capture fisheries & aquaculture

Metric tons

3,500,000 7751

Total farmed shrimp production in 2001 was 1.27 mmt &
3,000,000 - valued at US $ 8:4 billion; farmed shrimp representing--—------1----- /&
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TOTAL WORLD AQUACULTURE PRODUCTION
BY REGION IN 2001

(FAO, 2003)
PRODUCTION BY WEIGHT PRODUCTION BY VALUE
48.41mmt US $ 61.47 billion
EUROPE 4.3% EUROPE 7.2%
\ //

[0 LATIN AMERICA & CARIBBEAN 2.4% BY WEIGHT 6.4% BY VALUE
[ NORTH AMERICA 1.3% BY WEIGHT 2.0% BY VALUE

[0 AFRICA 0.8% BY WEIGHT 1.5% BY VALUE

B OCEANIA 0.26% BY WEIGHT 0.6% BY VALUE



TOP AQUACULTURE PRODUCERS IN 2001

01. China, mainland 34.21 mmt (70.7%)
02. India 2.20 mmt
03. Japan 1.31 mmt
04. Philippines 1.22 mmt
05. Indonesia 1.08 mmt
06. Thailand 0.72 mmt
07. Bangladesh 0.69 mmt
08. Korea, Rep. 0.67 mmt
09. Chile 0.63 mmt
10. Vietham 0.53 mmt
11. Norway 0.51 mmt

12. USA 0.46 mmt
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Metric Tons
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GROWTH APR (%l/year) Change (%)
70-80 80-90 90-00 70-00 99-00
Europe +4.3 +7.8 +2.3 +4.8 +1.8
Latin America & carib.+34.4 +23.3 +14.2 +24.5 +31.2
North America +0.1 +7.6 +4.4 +3.9 +10.4
Africa +9.8 +12.1 +17.1 +13.0 +1.1
"""" Oceania +3.8 +14.6 +11.3 +9.8  -11.7 2,09 mmt
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L= i 9,025 mt
185,059 mt
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Total aguaculture production by
major economic country groupings

""""""" GROWTH APR (%l/year) Change (%)
70-80 80-90 90-00 70-00 00-01

Developed countries +4.8 +4.6 +1.6 +3.7 +2.7

""""""" Developing countries  +8.8 +10.0 +12.0 +10.3 +6.3
Developing (exc. China)+10.5 +8.1 +54 +8.0 +9.5
China +7.5+11.6 +15.1+11.3 +5.4
40 - Total world +7.5 +8.6 +105 +8.9 +6.0
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Total world aquaculture production by
major economic country groupings

million metric tons
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Shrimp production 1.27 mmt valued at $ 8.4 billion
- 68 countries

- Asia 84%, Americas 15%

- Developing countries 99.3%

Salmonid production 1.78 mmt valued at $ 5.2 billion
- 64 countries

- Europe 55%, Americas 39%, Asia 5%

- Developed countries 67.5%




2003 major global issues & trends

Increasing global concern for the environment
Increasing competition for resources

Increasing nutrient & input costs

Increasing seafood imports & decreasing prices
Increasing consumer awareness & demands

Increasing global demand for food




There is no doubt that the
third millennium
will herald marked changes in all our

global food production systems,
iIncluding

Agquaculture




The over-riding reason for these changes
IS the stark realization (after years of
environmental abuse) that our

has it’s LIMITS, both in terms of It’s
available natural resources

(land, water, energy, nutrients, biota), and

through ability and capacity to
RECYCLE these resources and
sustain as we currently

know It.




Well the bells are ringing loud & clear, and
the message Is there for all to see:
through the activities of our societies we
are now
, from
ne air that we breath,
ne water that we drink,
ne food that we eat,
ne land that we live on,
to the very weather of our planet
and the well-being & health of
ALL living things

t
t
t
t




The upshot of this is that aguaculture, like
all other food production systems, will have
to become increasingly more
environmentally and ecologically
RESPONSIBLE if it is be truly sustainable In
the long run and be socially accepted as an
economically viable means of

producing much needed high

guality food for an ever

Increasing &




2003 major global issues & trends

Increasing global concern for the environment
Increasing competition for resources

Increasing nutrient & input costs

Increasing seafood imports & decreasing prices
Increasing consumer awareness & demands

Increasing global demand for food




ESTIMATED GLOBAL INDUSTRIAL ANIMAL FEED
PRODUCTION IN 2002 FOR MAJOR FARMED SPECIES
(values expressed as % dry as-fed basis)

POULTRY

OTHERS
3.0%
AQUACULTURE
3.0%

CATTLE PIGS

TOTAL ESTIMATED INDUSTRIAL ANIMAL
FEED PRODUCTION IN 2002 — 604 MMT

(Source: Gill, 2003)
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World finfish and shellfish production from capture fisheries
and aquaculture, and disposition of the catch 1970-2001

(values expressed in million metric tons, live weight equivalents)

92.4 mmt

61.1 mmt

------------------------------------------------------------------------------------------------- 33:7-mmt--37.8 mmt
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PRESENTATION FORMAT

Thousand Tonnes

WORLD FISH MEAL PRODUCTION - MAJOR PRODUCERS

@ Chile @Peru OJapan B Scandinavia* B Russ.Fed. OUSA @ Rest
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Other

20%
[Other Europe

2%

Europe 15
8%

World Fishmeal Production 2001

China
11%

Other Asia
14%

South America
45%

Average 96-00: 6,5 million MT

Fishmeal World Exports in 2001
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10% 3

Europe
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3%

Fishmeal World Imports in 2001
China

Other Europe 25%
5%

Other Asia
23%

EU15
24%

Other

Usa/Canada 18%
4%

Total Wold imports: 4,13 million MT

South
America
1%




PRESENTATION FORMAT

WORLD FISH BODY OIL PRODUCTION -

MAJOR PRODUCERS
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PRESENTATION FORMAT

World Fishoil Production 2001

20%

@ China @ Other Asia O South America
0O Europe 15 O Other Europe @ Balance
11% 14%

204 45%
8%
FishOil World Exports in 2001 FishOil World Imports in 2001
US.A : '
Chile i Airica
Others 14% 0% US.A Chie 1%
12% % 10%
EU15
Others 14%
28%
Europe Peru
31% 40%
0 0 Japan Norway

Africa
304 Total World Exports: 786 th MT

11%

9%

2
Total World Imports: 833 th MT




Definitions: term fish meal’ and fish oil’ are
very broad generic terms, quality depends on -

species season whole/process
composition state/age cooking
pressing drying antioxidant
milling bagging storage




GLOBAL FISH MEAL AND FISH OIL PRODUCTION
BY MAJOR SPECIES GROUPS IN 2000

(values expressed in million metric tons, as-fed basis; FAO, 2002)

SPECIES SPECIFIC FISH SPECIES SPECIFIC
MEALS - 1.43 mmt FISH OILS - 0.766 mmt
20.6%

79.4% w
NON-SPECIES NON-SPECIES
SPECIFIC FISH MEALS SPECIFIC FISH OILS -
- 5.51 mmt 0.586 mmt

Total reported fish meal and fish oil production in 2000 was 6.94
mmt and 1.35 mmt respectively




SLIDE 33
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SPECIES

Total
Catch
Limit

Area
Catch
Limit

Min
Mesh
Sizes

Fleet Cap
Controls

Closed
Areas

Season-
al Bans

Min
Landing
Sizes

Anchovy

Sardine

Jack
Mackerel

Horse
Mackerel

Sandeel

Sprat

Norway Pout

Blue Whiting

Capelin

Herring

*The closed areas for anchovy and sardine are now enforced by satellite tracking in Peru and Chile
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CHILE PROFILE — 2002

Salmonid production 500,000 mt
Aguafeeds used 740,000 mt

Fish meal used (35%) 240,000-260,000 mt
Fish oil used (25-30%) 185,000-222,000 mt **
Total fishmeal / fish oil 425,000-482,000 mt

Chile fish meal production 600,000 mt ***
Chile fish oil production  80,000-100,000 mt ***

Salmonid export 330,000 mt
Salmon wastes 170,000 mt
Salmon fish meal 35,000 mt
Salmon oil 40,000 mt
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In 2001 the aguafeed sector consumed

Fish meal 2.62mmt Fish oil 0.59 mmt
Salmonids 29.4% 64.5%
Marine fish 22.6% 20.3%
Shrimp 19.3% 71.0%
Carps 15.3% -

Eels 6.9% 2.5%
Tilapia 2.7% 1.9%
Milkfish 1.4% 0.7%
Catfish 0.9% 1.0%

Total fish meal and fish oil used in 2001 3.21 mmt
43.1% of total 6.08 mmt, 53.6% of total 1.10 mmt




Total use of fishmeal & fish oil used within
aquafeeds in 2001 was

3.2 mmt or equivalent to the use of

12.8 — 16.1 mmt of Pelagics (4-5:1) for the
production of 17.7 mmt of aquafeed fed
finfish & crustaceans

Value excludes trash fish used for feeding
marine finfish (China alone used 4 mmt in
2000).

Total estimated use of pelagics In
aquafeeds in 2001 is 17-21 mmt

- Fed species 17.7 mmt




PELAGIC INPUT PER UNIT PRODUCTION 2001

Marine eels — 3.4-4.2

Marine fish — 2.9-3.7

Salmonids — 2.6-3.3

Marine shrimp — 1.7-2.1
Freshwater crustaceans — 1-1.3
Milkfish — 0.33-0.42

Catfish — 0.28-35

Tilapia — 0.24-29

Feeding carp — 0.15-0.19




GLOBAL PRODUCTION OF PLANT OILSEED
CAKES & MEALS IN 2002
(Source: FAOSTAT Agriculture Database, January 2003)

OTHERS 2.6 mmt 0.7%

LINSEED 1.2 mmt 1.1%
COCONUT 2.0 mmt 1.5%
MAIZE 2.3 mmt 1.3%
PALMKERNEL 3.9 mmt 2.2%

RICEBRAN 4.9 mmt 2.7/%
GROUNDNUT 6.9 mmt 3.9%

SUNFLOWER 9.6 mmt

SOYA BEANS 112.2 mmt

COTTONSEED 12.8 mmt
RAPESEED 19.3 mmt

Total production of plant oil cake & meal in 2002 — 177.7 mmt



2003 major global issues & trends

Increasing global concern for the environment
Increasing competition for resources

Increasing nutrient & input costs

Increasing seafood imports & decreasing prices
Increasing consumer awareness & demands

Increasing global demand for food




EVOLUTION OF YEARLY AVERAGE PRICES FOR FISHMEAL (FAIR

AVERAGE QUALITY - FAQ, FOB PERU) &SOYBEAN MEAL (FOB BRASIL)
(values expressed in US $/ mt)

Evolution of yearly average prices for fishmeal
(FAQ, FOB Peru) and soyameal (FOB Brasil)
0 1997 O 1998 m 1999 @ 2000 @ 2001 @ 2002
700
624
600 |1 570 555
500 7 454
400 - 378
349
300 - 265
200 - 163 181 174 182
143
100 -
0 1
Fishmeal Soyabean




EVOLUTION OF YEARLY AVERAGE PRICES FOR FISH OIL
(FOB PERU) &SOYA OIL (FOB BRASIL)
(values expressed in US $/ mt)
Evolution of yearly average prices for fish oil
(FOB Peru) and soya oil (FOB Brasil)
0 1998 @ 1999 @ 2000 @ 2001 @ 2002
700
623
600 -
495
>0 448
400 -
300 -
200 -
100 1
0
Fishoil Soyaoil




USS$/ MT

Average fish Feed price tendency v/s fish meal and
Fish oil Price in Chile (1999 - 2002)
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Shrimp feed and Ingredients cost
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2003 major global issues & trends

Increasing global concern for the environment
Increasing competition for resources

Increasing nutrient & input costs

Increasing seafood imports & decreasing prices
Increasing consumer awareness & demands

Increasing global demand for food
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FORMULATION

ENVIRONMENT &
NATURAL FOOD

MANUFACTURE
& PHYSICAL
PROPERTIES

FEEDS &
FEEDING

ON-FARM
FEEDING
REGIME




U.S. SEAFOOD MARKET

The U.S. Is the world’s largest seafood
market, with consumers spending over

$ 55.3 billion for fishery products in 2001,
Including:

$ 38.2 billion or 69% from food service
establishments (restaurants, carry-outs, caterers)
$ 16.8 billion or 30.4% in retails sails for home
consumption

$ 276.3 million for industrial products



U.S. EDIBLE SEAFOOD IMPORTS

To satisfy this market, the U.S. imported a
record quantity of edible seafood products in
2001, totaling 1.86 million metric tons or 4.1
billion pounds, valued at $ 9.9 billion

US is the second largest importer of seafood
after Japan (15.7 billion), third Spain (3.4 billion)
— 2000 data (FAQO, 2002)



However, although total U.S. landings from
capture fisheries & aguaculture amounted to
5.2 mmt in 2000 and ranked fith globally (after
China, Peru, Japan & India), the U.S. had a
trade deficit in edible and non-edible fishery
products of $ 6.7 billion in 2001 (the largest of
any agricultural commodity & 2nd only to
petroleum for any natural resources
products), including $ 3.6 billion of edible
shrimp imports or 37/% of the value of total

edible imports




Increased imports & competition from imported
aquaculture products, resulting in declining
fish prices:

37% decrease in catfish imports

22% Increase In tilapia imports

15% increase in shrimp imports

27% increase In Atlantic salmon imports, &

22% increase In mussel imports



Total imports & exports of fisheries product in China

Metric Tons
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2,514,491 mt
$ 1.8 billion

1,516,784 mt
$ 3.7 billion



2003 major global issues & trends

Increasing global concern for the environment
Increasing competition for resources

Increasing nutrient & input costs

Increasing seafood imports & decreasing prices
Increasing consumer awareness & demands

Increasing global demand for food




Consumer demands and
concerns related to

FEED & FOOD SAFETY












Salmon Aguaculture Strategy Assessment
Workshop

CONSUMER ATTITUDES
March 2001







Aguaculture market realities

Retailer Consumer
Processor/
Feed Farmer

Feedstuff Supp”erl

Supplier |
Common issues:
Safety (biological, chemical, physical)
Nutritional value
Functional properties Actual and

perceived risks,
benefits, and
attributes

Availability/sustainability
Price

Environmental issues
Government legislation
Consumer reactions




Food Safety

Reliability
We do what we promise to do
Traceability
From consumer to origin &
from origin to consumer
Integrity
We say what we do and we
do what we say

Value

Sales &
distribution

Breeding

stock

Added
Products
Primary
processing
Farming
Hatchery
\
Feed




THE FUTURE

About safety and quality...

Complete openness about product source info
and traceability of the product in the chain

— retalilers/governments will push this
« all fish products will be labeled with production location and source
— government will calibrate process through
national food safety authorities



UKASTA, 2001. FEMAS - Fish meal: a feed
materials assurance scheme standard.

A joint UKASTA & UKAFMM Certification
Scheme Standard for Fish Meal used in Animal
Feed. May 2001, 35p.

UKASTA, London (http;//www.ukasta.org.uk)










FOOD GRADE versus FEED GRADE

Use of potential human edible inputs within animal and
aquafeeds: grain used per unit weight of meat produced

Livestock — 1.4:1 (74 mmt human-edible protein
consumed to produce 54 mmt of human food protein;
Steinfeld et al. 1997); examples for animal classes - 8:1
beef, 3:1 pork, 2:1 poultry (National Geographic, 1998)

One-third of cereal grains are fed to livestock.
Use of soybeans, corn, wheat, legumes, fish?




OPPORTUNITIES



Consequent need to reduce the
dependence of the sector upon the
use of potentially food-grade
resources as nutrient inputs through
the use of more sustainable,
non-food grade feed resources,
whose production can keep pace
with the growth of the sector
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EXTENSIVE NOlNE

l FERTILIZATION/
SEMI-INTENSIVE SUPPLEMENTARY FEEDS

l PRODUCTION l

PER UNIT AREA
INTENSIVE COMPLETE FEED

LAND USE /
POND SIZE

FARMING SYSTEM FEEDING STRATEGY

AS FARMING SYSTEMS
INTENSIFY,

AS FARMING SYSTEMS
INTENSIFY,

WATER USE AERATION

USE OF RESOURCES &
INPUTS INCREASES

ENVIRONMENTAL RISK
INCREASES

ENDOGENOUS
NUTRIENT
AVAILABILITY

POLYCULTURE
/HERBIVORE

USE OF
EXOGENOUS FISHMEAL STOCKING

FEED INPUT FISHOIL DENSITY

FISH/SHRIMP
PRODUCT
QUALITY

AMBIENT WATER
& SEDIMENT
QUALITY

ENVIRONMENTAL
SUSTAINABILITY,

USE OF

MANAGEMENT NGl SUSCEPTIBILITY THERAPEUTANTS
SEETERLrEIY HUSBANDRY SKILLY  TO DISEASES / ANTIBIOTICS

MAIN DIFFERENCES BETWEEN CONVENTIONAL EXTENSIVE, SEMI-
INTENSIVE & INTENSIVE FARMING SYSTEMS IN TERMS OF RESOURCE
USE & POTENTIAL ENVIRONMENTAL RISK
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RESOURCE USE AND POTENTIAL ENVIRONMENTAL RISK OF ZERO
WATER EXCHANGE SHRIMP FARMING SYSTEMS

USE OF
FISHMEAL
FISHOIL

AMBIENT WATER
& SEDIMENT
QUALITY

ENVIRONMENTAL
SUSTAINABILITY
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OPPORTUNIITIES & CONSTRAINTS FOR
LOW FOOD CHAIN AQUATIC SPECIES

Current research grants
USDA/CREES

Development of New Organic Culture
Techniques for Native Hawaiian Seaweeds

NOAA EPP/MSI

Molokai Community-based Organic Aquaculture
Demonstration Project (proposal)



ALASKA FISHERIES BYPRODUCT UTILIZATION

EXISTING FISHERY IMPROVED FISHERY
RESOURCES & WASTE RESOURCE USE & PRODUCT
_ STREAMS DEVELOPMENT B

SEAFOOD PROCESSING FERTILIZER/CONDITIONER

PROCESSING
SALMON FISHERY ON-SHORE

PHYSICAL & CHEMICAL
EVALUATION ENERGY SOURCE

FEED ADDITIVES

FISHERY BYCATCH

DEVELOPMENT OF
NEW & IMPROVED
FISH PROCESSING
TECHNOLOGIES

INPUTS OUTPUTS

>

FACTORY TRAWLERS FEED INGREDIENTS

COD FISHERY

PROCESSING CO- PRODUCTS

AT-SEA

BIOLOGICAL & ECONOMIC
EVALUATION

POLLOCK FISHERY

ANIMAL FEEDS

EXISTING AMERICAN FISHERIES INCREASED ECONOMIC B
ACT & ALASKAN FISHERY OPPORTUNITIES & REDUCED
MANAGEMENT PLAN ENVIRONMENTAL IMPACTS




SALT REMOVAL

FISHMEAL

BONE REMOVAL

PRESS CAKE

PROTEIN MEALS

OIL REMOVAL

SILAGES

STABILIZATION

HYDROLYSATES

COOKING

| ANIMAL FEED INGREDIENTS | |

& FEED ADDITIVES

FISH SOLUBLES

DRYING

FISHERY
PROCESSING
METHODS

BONE MEALS

FILTRATION

SHELLFISH MEALS

SCREENING

FISH OIL

GRINDING

ENZYMATIC

ATTRACTANTS

PIGMENTS

FERMENTATION

BINDERS

PURIFICATION

EFFLUENT
TREATMENT

CO-PRODUCTS, PREMIXES
& ANIMAL FEEDS

MINERAL MIXES

PROTEIN MIXES

AGGLOMERATION

AQUAFEED

GRINDING

MIXING/DRYING

CONDITIONERS

OTHERS

FERTILIZERS

COMBUSTION

ENERGY SOURCES

COMPOSTING

DIGESTION




2003 major global issues & trends

Increasing global concern for the environment
Increasing competition for resources

Increasing nutrient & input costs

Increasing seafood imports & decreasing prices
Increasing consumer awareness & demands

Increasing global demand for food




MALNUTRITION
IS still the number
one killer and
cause of suffering
on earth;

causing more
deaths than
HIV/AIDS, warfare,
genocide,
terrorism, or any
other ailment.




Nearly 30% of humanity, including infants,
children, adolescents, adults and elderly
within the developing world, are currently
suffering from one or more of the multiple
forms of malnutrition.

3 billion people earn

less than 2 $/day.



NUTRITION iIs a cornerstone that affects and
defines the health of all people, both rich & poor.

However, hunger & malnutrition remains one of
the most devastating tragedies facing the world@
poor and needy, and continue to dominate the
health of the world®@ poorest nations.

Nowhere is this more critical than within many of
the worlds developing countries, with about one
five of all people in the developing world or some
800 million people currently suffering from
hunger and malnutrition.



According to FAO

Hunger is both a violation of human dignity and
obstacle to social, political and economic progress.

International law recognizes that everyone has the
fundamental right to be free from hunger, and 22
countries have enshrined food rights in their
constitutions. National governments must do
everything possible to ensure that people have the
physical and economic access to enough safe,
nutritious food leading to healthy and active lives.



OPPORTUNITIES



Mapping Nutrition and Malnutrition
Dietary Energy Supply (1994 - 1996)



At the same time as this there is also
occuring an epidemic of obesity within
many industrialized countries, so much so
that more than half the adult population in
some countries is affected, with
consequent increasing death rates from
heart disease, hypertension, stroke &
diabetes
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Contribution of food fish to the human diet in 2000

Fish as percentage of total animal protein intake

0 5 10 15 20 25 30

China | | 211
Asia (I 23.3

Africa T 194

Europe | 110.3
Oceania | | 9.4
North & Central America| | 7.1
South Americal | 5.7
Developed Countries | | 12.0

Developing Countries I I 188
LIFDCs* I 20,6
World NI |- o

* Low Income Food Deficit Countries, includes China









