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Introduction: IASA and the GLOBIOM Model

» International Institute for Applied Systems Analysis (I1ASA)
» International scientific institute with 23 member countries
» Research on global environmental, scientific, and technological
challenges using integrated systems approaches

» Global Biosphere Management Model (GLOBIOM)
» Used for agricultural/environmental policy analysis (EU, Brazil)

» Climate mitigation, adaptation, biofuels, deforestation, LULUC, etc...
» PE economic model with strong biophysical foundation
» Global integrated model of the land-based sectors

» Agriculture, livestock, forestry, bioenergy

» Next step to integrate fisheries and aquaculture
» Food security, feed markets, biodiversity, environmental trade-offs
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Balancing Fish Meal and Oil Production

Fishmeal and Fish Oil Production Inputs
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Model Structure and Data Sources
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Model Commodity Disaggregation

FAOSTAT Groups GLOBIOM Model Commodities

GLOBIOM Model Production Systems
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Calibrating Feed Requirements: Fishmeal

Estimated Global Fishmeal Use in Aquaculture Compound Feeds in 2000
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Calibrating Feed Requirements: Fish Oil

Estimated Global Fish Qil Use in Aquaculture Compound Feeds in 2000
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Model Structure and Data Sources
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Calibrating Feed Requirements: Crops

Production

Requirements

Feed Use

Global amount of (A) major crop feed ingredients used in aquaculture in compound feeds for fed species, (B) their relative plant
equivalents (estimates from ref. 21), and (C) major agriculture products used in all terrestrial animal feeds (3). Source: Troell et al. (2014)
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10° tonnes

Global Amount of Major Crop Feed Ingredients Used in Aquaculture Compound Feeds in 2010
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Fish Futures Outlooks: Review
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Projected Feed Use: Fish Meal and Oil

Fishmeal Production and Fishmeal Use in Aquaculture Compound Feeds
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Projected Feed Use: Crops

Projected Global Amount of Major Crop Feed Ingredients Used in Aquaculture Compound Feeds
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Feed Requirements: Composition

Global Average Feed Formulation for Aquaculture Production Fed Compound Feeds in 2010
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Model Structure and Data Sources
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Capture, Aquaculture; Past and Present

Global Production of Fish, and Aquatic Animals, Products, and Plants
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Capture and Aquaculture Outlook(s)

Global Production of Fish, and Aquatic Animals, Products, and Plants
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Feed Requirements and
Aquaculture Technological Change

Table 4
Estimated global use and demand (thousand tonnes) for fish meal and fish oil within compound aquafeeds 1995-2020
Species- Total Growth  Percent Species Total Mean % IFFO % fish Mean % IFFO % fish Total fish IFFO fish Total fish  IFFO fish oil
Prod u Cti on group production® (%/year)” on feeds® EFCRY  feeds fish meal meal estimate’ fish oil  oil estimate meal used meal oil used  estimate
used® estimate
Shrimp — includes Penaeus vannamei, P. monodon, P. merguiensis, P. japonicus, P. chinensis, P. indicus, P. stylirostris, Metapenaeus ensis, etc...
1995 928 I 75 2.0 1392 28 - 20 - 389.8 - 278 -
1996 917 -12 75 2.0 1376 27 - 20 - 3714 - 275 -
1997 933 1.7 76 20 1418 26 - 20 - 368.7 - 284 -
1998 999 71 78 2.0 1558 26 - 2.0 - 405.2 - 31.2 -
1999 1068 6.9 80 20 1709 25 = 20 - = 342 =
2000 162> 8.8 82 20 1906 25 25.0 20 2.0 4764 372.0 381 30,0
2001 1347 159 83 2.0 2236 25 - 20 - 559.0 - 44.7 -
2002 1496 111 85 19 2416 25 24.0 20 2.0 604.0 545.0 48.3 454
2003 2129 423 85 19 3438 24 230 20 2.0 825.2 671.0 68.8 58.3
2004 2446 149 86 18 3786 24 230 20 20 908.7 738.0 75.7 64.1
2005 2716 9.4 89 1.8 4351 24 20.0 2.0 2.0 1044.2 722.0 87.0 722
B 2006 3164 16.5 92 1.7 4948 20 19.0 20 2.0 989.7 723.0 99.0 76.1
C 2007 3544 12.0 93 1.7 5603 18 19.0 20 2.0 1008.6 805.0 112.1 84.7
@ 2010 10.0 95 16 7170 12 16.0 20 2.0 823.0 1434 102.8
8 E 2015 6930 8.0 95 15 9875 8 - 15 - 790.0 - 148.1 -
) 8 2020 9274 6.0 95 14 12,334 5 - 1.0 - 616.7 - 123.3 -
=
g Chinese carp species (non-filter feeding) — includes Ctenopharyngodon idellus, Cyprinus carpio, Carassius carassius, Parabramis pekinensis, Mylopharyngodon piceus
(&) 1995 4924 19.1 20 2.0 1970 10 - 0.0 - 1970 - 0.0 -
@ 1996 5696 15.7 25 20 2848 10 - 0.0 - 284.8 - 0.0 =
1997 6329 111 30 2.0 3797 10 - 0.0 - 379.7 - 0.0 -
1998 7010 10.8 35 2.0 4907 10 - 0.0 - 490.7 - 0.0 -
1999 7755 10.6 36 20 5584 9 - 0.0 - 502.5 - 0.0 -
2000 48 37 2.0 6015 9 5.0 0.0 00 3500 00 0.0
2001 8790 8.1 38 19 6346 8 - 0.0 - 507.7 - 0.0 =
2002 9226 5.0 42 1.9 7362 8 5.0 0.0 0.5 589.0 415.0 0.0 41.5
2003 9629 4.4 43 19 7867 8 5.0 0.0 0.5 629.4 438.0 0.0 43.8
2004 9423 -2.1 44 1.9 7878 8 5.0 0.0 1.0 630.2 460.0 0.0 91.9
Feed Use 2005 10,026 5.2 45 1.8 8121 8 5.0 0.0 1.0 649.7 480.0 0.0 951
2006 10,225 31 46 1.8 8466 5 5.0 0.0 1.0 4233 515.0 0.0 103.0
2007 10,736 5.0 47 1.7 8578 5 4.0 0.0 1.0 4289 419.0 0.0 104.7
2010 5.0 50 17 10564 3 40 0.0 10 458.0 0.0 114.6
Oth Use 2015 15,862 5.0 55 1.6 13,959 2 - 0.0 - 279.2 - 0.0 -
2020 20,245 5.0 60 1.5 18,220 1 - 0.0 - 182.2 - 0.0 -

Source: Tacon and Metian (2008)
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