1990

2008, 52(2): 49-67.

2003 2005
TAC
2006
2006
MSY

2000

TAC

mmakino@affrc.go.jp



BIimit

Adaptive Management

2007

Contingent Claims Analysis

TAC

Adaptive Management



TAC
TAC
TAC 1989
1997 TAC

Total Allowable Catch: TAC

TAC

TAC Allowable
Biological Catch: ABC
TAC
TAC TAC

TAC
TAC

TAC
TAC
TAC
TAC

TAC



2007 TAC
43 9 ABC target
0.29
26
28 6
TAC
TAC
TAC
6-7
0
ABC
TAC
TAC

TAC

ABC limit

3 7
2006
0.29
0.39 100
20 5
2007
2007
25
TAC
TAC
8 9
11
TAC 1
8 12
TAC

TAC

TAC

TAC
TAC



2007

%

2006 2007
2003-2006 0 2007 0
0.29 2003-2006
2007
A B
2003-2005
C 2007
25
20 ]
15 O A+C
10 @B+C
5
0 _.\ | \|_L_
-0.1 0.1- 0.2- 03- 04- 05- 06- 0.7- 0.8- 0.9-
02 03 04 05 06 07 08 09 10
2007
A: B: C:
2008 TAC 2007 6-7 2007
2007 2007
TAC 2007
2007 TAC 0.29 2006
2 0.60
TAC
TAC
2007 TAC 25 TAC

100t



2007

14

0

0o 05 1 15 2 25 3 7

2007 TAC

TAC TAC
2007

2007
TAC
TAC
TAC
3



Total Allowable Effort: TAE
2006
2007

TAC

TAC

4/9 1/3 2/3



TAE

SD 20

SD10

|
il




al. 2001

800

110

68

15

1SD

0.3082

10

95

20 2
2SD

10

4-5

Makino 2008

Dimson et

10



135 10

29 8.9%
3 401 20
631 4.7
5 50
5
3 10 15
2 10
1469 10 1817
20 1985 3
15 2714 10
3218 20 3575
5 10 15
2 20
1985 10 10
1414 571 10

1414 571



5 10
5
Makino 2008 5 3
Critical Habitat
1983
1983
500 Y
450
400 f\ / \ A
350 / ‘\‘F“““‘ o %
300 g * 2
250
200 A ._4““/4/
150 e N I
100
50
0 Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il 1 Il Il Il Il Il Il Il Il Il Il Il Il Il Il I
M~ OO 1 M IO M~ O 14 M LW M~ 00 4 M UM~ O mMm w0
O O P~ P~ M~ M~ P 00 0 0 0 O ) OO OO OO OO O O O
o) O OO OO OO OO OO OO OO OO OO O) O OO O OO OO O O O
I A A A A A A A A A A A A A A A 4 N N N

Makino 2008




1967 1982

1983
Virtual Population Analysis VPA
1 5
1.2 185.5 SD 40
2 5 1.4 216.3 SD=80 3
5 1.6 247.2 SD=120 4
68 SD
5
5
2
5
3 1 2
¢ 5
3 7500
10 7900
3 15 1

6.3 0



SEREBA 68530
E% i) 2755

SRS 65775 192510
148584 4825 984.28
kiR 3456 254000 | PROAS3 513,25
79060 2457 252.31
FFURY 000 130291 132758
FIh 30042 1281 1181.62
fi66.16 | GYATE 604.15
=EER 0.00 308.90
i1 184.43 SEMEEE 63530 15794
+iEeE .00 BXIHE 2096
108148 22683 iEeE fifid 34 1953.36
F&Ih 245071 | 26E6.64 113026 3671 70422
EREBA 42720 DhZin 14204 1938.44 | 107515 406.07
HBEIHE 2372 1231.05 | 1373.09 57709 1877 207.62
B 189,99 091,10 | 100957
0926 Z3A 206 47 )
1931 .46 | 216867 506.74 | B16.34
il
HAf 7168
1 2600
hAR 20251
69752
160825 72897 %6210
3663 1250.22
1071264 I 309,66
fi30.23
19057 100,23
306.83
101.86
ES HBsFolEEeyEBaigst s o oU 7L 7 Feal a iniaig
(E{mIERM

TAC

TAC



15

TAC

TAC

TAC

1

Buy Back
5

TAC

TAC

TAC



TAC

TAC

TAC

) 2007 TAC



(2007)
(2005)  TAC
(2007)

1988

(1990)
34(3): 26-51.
(2006)
46(3): 65-77.
1986
(2007)
92-115
(2006) 18
(1989) ) 33(2 3): 1-39.
(2003)
64-90
(2007)
18

(2003) -
16(5): 393-410
2005 , 66-70.
(2006) )
46(3): 29-42.
(2006
11: 270 284
(2000)
2007
30-43
(2007)



18
Dimson E, Marsh P, and Staunton M (2001) T7riumph of the Optimists: 101 Years of Global
Investment Returns, Princeton University Press.
Hansen F (2007) Decreasing Relative Risk Premium, 7he B. E. Journal of Theoretical Economics,
7: Iss.1, Article 37.
Makino M (2008) Marine Protected Areas for the Snow Crab Bottom Fishery off Kyoto Prefecture,
Japan, Case Studies in Fisheries Self-governance. (FAO Fisheries Technical Paper No.

604), Rome, Italy.



A Risk Analysis of Adaptive Fisheries Management

Mitsutaku MAKINO

(National Research Institute of Fisheries Science, Fisheries Research Agency, Japan)

Under the Japanese institutional framework, consensus building with fishers is one of
the prerequisites for implementing fisheries management measures. Therefore, the content
of the feasible set in management measures is highly dependant on the business conditions
of related fishers. Even if the measure is aimed at the preservation of certain“ resources” ,
due consideration must be given to fisheries business conditions.

Fisheries management measures and its predictions are always contingent upon high
uncertainties. Therefore, deterministic theories are inappropriate for quantitative policy
studies. The risk analysis is required. The risks associating with fisheries management
can be divided into the Resource Risks, the Business Risks, and the Supply Risks. In order
to facilitate the consensus building, these risks should be appropriately allocated based
on their source and size.

As for TAC system, the risks from uncertainties in official resource assessment should
be shared by government and fishers based on transparent risk-sharing rule. This study
proposed adaptive strategy for the during-period TAC revision, and derived the Risk Frontier
between the Business Risk and the Supply Risk using saury data of FY 2007.

The financial support system in Resource Recovery Plan also needs the incorporation of
risk theory. This study showed that the theoretical amount of the financial support
considerably varies depending on the uncertainties in resource recovery scenario.

Also, for long-lived species which requires time for stock recovery, adaptive
implementation of successive Resource Recovery Plans is the rational result. This study

showed its quantitative nature by using the Real Options Analysis method.
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