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Abstract

This study aimed to examine the applicability of a portfolio approach to the ecosystem-based fisheries
management targeting the large purse seine fishery. Most fisheries are targeting multispecies and species are
biologically and technically interacted each other. It enables a portfolio approach to be applied to find
optimal production of each species through expected returns and risk analyses.

Under specific assumptions on the harvest quota by species, efficient risk-return frontiers were generated
and they showed a combination of optimal production level. Comparisons between portfolio and actual
production provided a useful information for targeting strategy and management. Results also showed the
possibility of effective multispecies fisheries management by imposing constraints on each species such as

total allowable catch quotas.

Keywords : Portfolio analysis, Ecosystem-based fisheries management, Optimal production, Multispecies,

Total allowable catch
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Fig. 1. Changes in Annual Catch of Large Purse Seine
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Table 1. Changes in TAC Quotas of Chub Mackerel and
Jack Mackerel

(Unit : Ton)
Year Chub Mackerel Jack Mackerel
2005 160,000 12,000
2006 155,000 19,000
2007 154,000 19,000
2008 159,000 21,000
2009 159,000 18,000
2010 169,000 20,000
2011 160,000 21,000
2012 135,000 21,000

Source : MOF, Fisheries Production Statistics (Wwww.
fips.go.kr).

Table 2. Changes in Annual Catch of Species
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(Unit : Ton)
Year Chub Mackerel Jack Mackerel Spanish Mackerel Hairtail
2008 164,375 11,533 10,455 12,652
2009 109,459 11,395 6,919 27,780
2010 87,796 10,422 7,639 12,624
2011 126,301 37,320 7,163 4,522
2012 117,486 25,819 7,096 2,831

Source : MOF, Fisheries Production Statistics (www.fips.go.kr).
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Table 4. Net Revenue Covariance
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Table 5. Result of Portfolio Analysis (1)

Actual Production Portfolio Optimal Production(TAC for 2 Species)
ton % ton %
Chub Mackerel 117,486 76.7 60,833 473
Jack Mackerel 25,819 16.8 21,000 16.3
Spanish Mackerel 7,096 4.6 34,430 26.8
Hairtail 2,831 1.8 12,214 9.5
Total 153,232 100.0 128,477 100.0
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Fig. 3. Comparison of E-V Frontier Curves by Different
TAC Cases.
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Table 6. Result of Portfolio Analysis (2)

Actual Production Portfolio Optimal Production(TAC for 4 Species)
ton ton %
Chub Mackerel 117,486 117,873 78.6
Jack Mackerel 25,819 21,000 14.0
Spanish Mackerel 7,096 7,000 4.7
Hairtail 2,831 4,000 2.7
Total 153,232 100.0 149,873 100.0

Table 7. Result of Portfolio Analysis (3)

Actual Production Portfolio Optimal Production(Non-TAC for 4 Species)
ton % ton %
Chub Mackerel 117,486 76.7 40,927 17.5
Jack Mackerel 25,819 16.8 165,291 70.8
Spanish Mackerel 7,096 4.6 24,973 10.7
Hairtail 2,831 1.8 2,417 1.0
Total 153,232 100.0 233,608 100.0
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