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(Indicators)

. 1990 OECD, UN, FAO

(Maximum Sudgainable
(Maximum Economic Yield : MEY),
Access Equilibrium: OAE) MEY

(Total Allowable Catch : TAC)
(cogt-effective)

1992

FAO OECD
Yield : MSY),
(Open
1970



UN

. OECD

FAO

FAO

Brundtland

b4 3

OECD

OECD FAO

FAO

1987



10.

(framework)

OECD  PSR(Pressure-State-Response)

environment)

(pressure) (state of the

(societal response) ,

UN DSR (Driving Force - Sae - Response)
Driving Force

(activities)

FAO UN-DPCSD

Reference System)

(processes)

(péttern) , Sae
Response
. FAO
SDRC(Sugainable Development
. FAO
( )
. FAO

. FAO
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OAE

(ex ante)

MEY

(input data)

(ex pog)

6
, TAC
) MSY, MEY,

Schaefer, Schnute



Walters and Hilborn Fox CYP

6
30
Schaefer(1954, 1957)
(logigic growth model)  Fox(1970)
(exponentia growth model)
6-2
(environmental carrying capacity : k) 2)
. k2
Gompertz
(biomass)
MSY
MSY
1) . G,= rB,(1- B,/k)
2) © G= rBIn(k/B)
( R C , B I , ko )
(CPUE)

(Schaefer model, Schnute model Walters and
Hilborn model) (Fox model Clarke, Yoshimoto and
Pooley ( CYP ) model)



1) Schaefer model: ———=———="r

2) Schnute model:

MEY (DMEY)

3)Walters and Hilborn model: ULU
t
U1+1' Ut- 1 JR— —
4) Fox model: — g - rin(gk) - rin(U)- qE,
t
5) CYP model:
In(Ui) = 55+ In(6k) + 5
, U =t CPUE, q =
14.
1997). DMEY MEY
1) DMEY
_ _k _Vv @ v
B = [1+ ook r]+\/[1+ ook
2) DMEY
_k - Oy¢q. VIpg
In(B*)—(1+ r)(1 B )

( , 0 = Ve

- r — —_— —
T (0 - 57— (E+ Ewd)

(Pascoe,

MEY



DMEY
MEY Excel

15. MSY MEY, OAE MEY

(1994 1999 )
. MEY, OAE MEY
(margina cog of effort), v=total cost/df ort

, w=total cost/catch=total cost/(CPUEx df or{

(w)
v=wx CPUE=wgB

16. CYpP
CYpP
CYP (functional form)
CYpP
6 10%
1
CYP MSY, MEY, OAE, MEY
0.0716
Ll?
Ll?
CYP

n(0)= % In(@- $(E+Ewny)



17. CYP 6-3

, CPUE 6-7
6-3 CYP
MSY
(2000) (ABC) MSY
. CYP ABC MSY
. , CYP :
MSY 6,581 , 164,586 11,608
, 13,207 , 121,775 15,744
, ABC 5000 13,000 |,
132,000 197,000 10,000 18,000 ,
L CYP
MSY (129,000 ) ABC (20,000 40,000 ) 365
10,000 44,000
, CYP 1983
1990 (130,000 190,000 )
18. CYP

(multispecies fisheries),



, OECD, UN, FAO

20. )

TAC ,

FAO, OECD

21. ,

OECD

TAC



%0



i

1
1990 (Gross
Naiona Products: GNP) (Gross Domegtic Products: GDP)
, GNP GDP
1992
(Sustainable Development)
1987 (World Commission on Environment and
Development : WECD) ‘
, 1988 FAO
]
1990 . 1972
Nordhaus  Tobin(1972) (Measure of Economic Welfare: ME
W)2 , Zolotus 1950 1977

(Economic Aspects of Welfare : EAM)

i} 1992 , Krugman and Kruger(1995)
8000 10,000
2) Nordhaus Tobin 1929 1965
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. Zolotus Nordhaus Tobin

1989 Eisner ,
(Total Income System of Accounts)

GNP .
1989 Day  Caobb Gini

. Repetto (1989)
, Day and Cobb (1992) (Index of Suganable
Economic Welfare: 1SEW)

GDP/GNP
GDP/GNP
GDP/IGNP
GDP/GNP
‘Green GDP : ‘Green GDP’
1990 , UN UNEP UN
- (Sysem
of Integrated Environmental and Economic Account : SEEA)
: (1995)
"Green GDP, -
(Stock) (hon-market)
3)
3 . El Serafy

Keyens
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1973 (Net Nationa Welfare)
: 1995
SEEA . Kimio Uno
(Measure of Quality of Life : MQL)

, (System of Nationa Accounts : SNA)

(Nationa Parimony Accounts)

UN OECD . 1998 OECD
(Sugainable Development Indicaors)
OECD
1999 2000 2002
, 1 2000
4
(UNCLOS, 1982), 1995 (1995

United Nations Implementing Agreement on Sraddling and Highly Migraory
Socks), FAO(1995)

, (viability) ,

(UNCSD) 21 (Agenda 21)

Hartwick  Hotelling  rent
, Repetto (Net Price
Method)
4) OECD

1994 199% )
1997 1999 ) ’



v

Green GDP

Green GNP ,
Green GDP . Green
GDP
UN
Green GDP ,
(physical capital)
1 UN
OECD SPC(Sate-Pressure-Current)
OECD 3 (2000 2002 )
OECD
. OECD 1999

OECD 2000



, FAO OECD

(bioeconomic model) .
6 ( : , :
) MSY, MEY, OAE MEY

(Totd Allowable Cach : TAC)
(cog-effective)

, OECD

(Maximum Sudainable Yield : MSY), (Maximum Economic yield
: MEY) (Open Access Equilibrium : OAE)



1990
( )
, 1992
(UNCED)
(Meppen and Grill, 1998).
1.
‘ (M SY)?
(Crutchfield and Pontecorvo, 1969), 1980
(IUCN) Our Conservation Strategy(1980) ,
(WCED) Our Common Future(1987)
(WCED, 1987)

UN (1992) 21
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6)
(cgpita maintenance)

( , ),

1 (
) 1
(Turner et
a., 1997; Bartelmus, 1999b).
7N(Bartelmus, 1999b).
Pearce (opportunities),
(capecities), (capabilities) ,
(enabling)
(Pearce ¢t al., 19983).
Bartelmus
(Bartelmus, 1999a).
6) .
7 1970 GDP  50% , GPI(Genuine Progress
Indicator)  45% (Cobb, Hagead and Rowe, 1995).
33 (Cogtanza & d., 1997)
: (35 )
(World Bank, 1997).
GDP( ) 4 UNEP Human Development Index
16 , GDP (Rodenburg, Tungall and van Bolhuis, 1995) 31

(Bartelmus, 199%).



&iii

(weak sustainability)
(strong sugtainablity) .
< 21 (Pearce
and Atkinson, 1998a).

2-1

dK/dt= 0, where K=Ku+Kn+Kn+Ks
dK/dt= 0, and dKN/dt= 0
dK/dt= 0, and dKgdt= 0

: Pearce et a., 1998
Kwm: , Ku: , Ky , Ks:
, Kn (d0ck) ,
(healthy ecosystem)

(anthropocentric)®

9
(decoupling)
GNP

8)

9 ‘Hartwick Rul€ (Hartwick, 1978)
(rent)
(Turner, 1999).
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(non-anthropocentric) 10 . ,

A9
‘ (limitsy’

(thresholds)
(discontinuities)
(needs)
(wants)

(Turner et a.,
1994; Pearce and Atkinson, 1998a; Turner, 1999).

(Pearce e a., 1998a),
(heathy ecosystem)

10)

11
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< 2-1>
(Turner, 1999, p.19).
2-1
VWS WS Ss VSs|
| | |
| ‘ || ‘ || ‘ |
| | |
‘ || ‘ || ‘
| |
| |
#
| |
| ( | 1 | 2
|
| |
|
| |
:VWS: very wesk sudainability ( ), WS: wesk sudaingbility
( ), SS. drong sugtanability ( ), VSS: vary drong
sugtainability ( )

‘R. K. Turner(1999)
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(2)

(3)

UNCED(Principle 15)

(4)

(5)
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(indicator) . Pearce  (1996)
< 2-2>
(GNNP) (Saving rules) ,
(carrying capacity), (resilience)
(digance to goas)

2-2 ( )

. Pearce, e al., 1996

, ) (material throughput)
(Bartelmus, 1999b).

2)
(Green

Nationa Accounts) . GNP GNP
(depletion and degradation)
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(development decisions)

GNP
UN (satellite accounts)
. UN 1993
(Sysem of Integrated Environmental and Economic A ccounting,
SEEA) , SEEA

SEEA

SEEA

(maintenance cogt)
(contingency vauations)

SEEA

(WTP)

UN



3)

(carrying capacity and resilience)

(popul ation)

. Arrow et al.(1995)
, (maximum
sugtainable populaion : MSP = Annual resource yield/Minimum per capita
reguirement) . MSP

. Common and Perrings(1992) Arrow et al.(1995)

2

12) (CJ. Krebs, ecology, 1985)
World Conservation



R&VI

(baseline)

B)(Pearce et a,1996).

4)
(< 2-3> ).
UNEP GEO, IUCN
(< 2-3> SY STEM). , 3
World Bank 13 , 2/3
(< 2-3> SPHERES). 21
UN 14,
2/4, 14 (< 2-3> CSD). IMF

(< 2-3> IMF).

Monitoring Centre 1992, Global Biodiversity: Status d the Earth's Living
Resource(London : Chaman and Hall)
13 :
IPCC(Intergovernmental Panel on Climate Change)

(Levin e 4., 1998, p.233).
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2-3

OECD /

SYSTEM

SPHERES

CSD

IMF

. Prescott-Allen (1999)

(Faucheux,
1996).
(neoclassical models)

(evolutionary models, )
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(state)

OECD

(ecologica economic

< 2-5>

(P-SR)

model)

(< 22>

(response)

(press)
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XX DY

Turner(1993)

2-4

; ' - OECD

: Atkinson et al. (1997)



KAX

2-5

P-S-R

: Atkinson et. al. (1997)

< 2-4>

<  2-3>



XXE1

2-3
|
/ (CO:, N2O, CHs, CFCy(and HFC9),
( ) Os(
( ) CFCs
( ) 0:, NO«, NHs, Os(
, , , eutrophiers
( ) radiation, organo-chlorides,
-( : )
, )
( ) ( )
( )
) |
: Ekins(1994) p.28
(
)
1991 ( 2)
1 14
14) 1991 10 26 un desert 8
35
5 1 )
2 ,
.8 (bionutg 2
33%

160



SAXil

< 2-3>

25

(Saltzman, 1997, p88Y7).
)
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(threshold)
(gandards of living),

(Baelmus, 1997, p.338).
Arrow et al.(1996)

(signas)
(precautionary gpproach)

Clark(1996)
) . , ) GNP



1992
UN ‘ (Commission on Sutainable

¢

Development)’ 21
' 1995 (work

program)

1990

: OECD, 1998.
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, (amenities)
(OECD, 19998).
1. OECD
OECD
- - (pressure-gae-response: PSR) . PSR
(P, pressure) ,

, (S, the gae of the environment) ,

(R, the societa response) ,

, PSR (end-of -pipe)



OECD : OECD
OECD (core set) , (
1 1 1 ) 1
. OECD )
) ) 1 ) 1 )
. OECD
PSR < 3-2> < 3-3>
) (pressure) : (indicaors of environmenta pressures)
) (state) : (indicators of environmental conditions)
C )

(development)

(response) : (indicators of societa response)

, , (reverse)

OECD ( )

(driving forces)

, (context)
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(1999)
OECD PSR

(performance indicaors)

< 3-4>

34

3. UN-DPCSD"

UNCSD 1997 1
130

(methodology  sheets)

16) United Nations Department of Policy Co-ordination and Sugtainable Devel opment



. UN

UNCSD
- (Driving Force-Sae-Response: DSR)’

)
(processes), (pattern)
) : & b
) .
(methodology sheets)
UNCSD < 3P
UN-DPCSD
OECD PSR
UN (scope)
. UN-DPCSD

(< 3-5> ). ‘ , ,

XXX

(activities),

DSR
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31 UNCSD
Driving Force Sae Response
( .
] / /GDP
GNP /GNP
- GNP ODA
- 100
R&D
- GDP R&D
35 UN-DPCSD
/ﬁ B
Emvirpam #n i
\\
/ .,
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4. FAO™"

FAO UN-DPCSD ,

. < 3-6>

(needs), 5 (<
3'6>) ’
(environmental well-being: E) (human well-being: H)

FAO

, (targets), (criteria)
(indicaors)

3-6 FAO

Figure 1. Schematic representation of the FAQ sustainability Mramework
Source: Garcia and Staples (in press)

17) Food and Agriculture Organization of the United Nations

i



1.
GNP 7.06%
6 GNP 3.51%,
6 950 GNP  3.55%
3.14%, ,
2.05%, 164% 6.83%
247% ,
1.16%,
0.55%, , 0.30%, , ,
0.29%
GNP 3.51%
6.34% 1,635
' 6,593 8,228
99.7%
51.5%

(common resource)
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1970
1980
1991 3 19
FAO
, 1992 FAO
21
1995 FAO
OECD OECD
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2. OECD

(OECD 1999D).
OECD

: (sectoral indicators), :

HUMMMARY
INDICATORE

OUTCOME INDICATORS

Betiomae Sacaal Eavanamninenl
dim ezsics  disension dimedaboi

RESOVRCE IMDICATORSE

Produced Human and socgal  Batural
nazele ammain smEn e

SECTORAL INDICATORS

Agnculinge Fisheries E nEIRY

4-1>

EUB-HATIONAL (COMMUNITYMHNDICATORS

, (
(trade off)
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OECD PSR PSR
PSR
PSR
< 4> )
4-1 PSR
MSY
(Algd blooms) - LBS

: FAO (1999)



PSR

. PSR

LTAY )

(

. ‘kite diagram’(<
)

(

(

4-2>

xhay

)
:MSY, MCY, MEY,

3-6>)



%Bviii

4-2
Presure( ) Sauy ) Responsg( )
C Cmy B Bmy
C 5% B 1% CcC 5 5%
:FAO (1999)
:C - , B -
PSR . PSR
(< 4-3>
< 44> ).
4-3
Pressures Saes Regponses
- - cadlform (% of population
- ’ $’Vaj)
- - BOD QOD
- N P
- Algee index

: Bartelmus (1994)
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Maximum Suganadle Yidd (MSY), Maximum Condat Yidd (MCY),
Long-Teem Average Yidd (LTAY)

Caches, Cach vdue RdagdDarerd ratio (D), Retio YiddMSY,
MCY, LTAY

% Ioss, per year), fcaput )

: ( :GS detabeses),

l l l l yN% ’

Virgn biaress (BV), Minimum bidagcd lirit (MBAL),
03BV, BVISY, BMCY,

, (B/Bmy, BBV ),

(PMA),
( )

Seayrass bads Mangroves Mudflats Cord redfs ‘Priding




b0

4-4

AVISY, FVICY, ALTAY, RVIEY, F0.1, FOY (undderined)

®. (funit ares), 6,
f , TiMSY, fALTAY

Lcx0, LnmED, , LF=0, tc30, tnE0

, raio of average legh
o ae to legh o age & fird meturity(LmB0 and tmB0),
(LF=0),
( :rmEire manmes), ( 9l pdagc resources),
Fat index ( :in svdl pdagic fish usd for redudion).

zao-dzad gion,

Exigence of Frior Consat (PC) or prior Authorizetion (PA) prooadres

(bycatch o jweniles), ( ,
)

‘Priginé
, Codex Alimartaius

(Seoch ), , Algee index,
: : (

(Metric tons),
(Tons per yeer)

: FAO (1999)

< 4-4>
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) (confidence range)
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OECD 1996
(< 4-2>).
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OECD 4 . )
s)
s)
OECD
, FAO OECD PDR
< 4-5>
4-5 FAO PSR
-Bl B
] -H F
] -E E - TAC
] ) -% TR -%
-% NTR -
( ) |- 7 i
-% i .
) - ©9 |-
] - (, , )
R %
/ ) - %L
] % |
- B= = . E= (exploitation rate), TR= (terget

resources), NTR=
: FAO (1999



. FAO
development reference sysem: SDRC)

(reference points)

1

FAO

FAO

4-6 SDRS

. SDRC

. SDRC

4-6>

ligg

(sugtanable

FAO

FAO -ICAM

OECD

PR

UNCSD




(Code of Conduct for Responsible Fisheries)

, SDRS ' )

< 4-3> < 4-7>

4-3

L 1L L
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2) ,

. FAO SDRC

. SDRC

6. FAO

FAO
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(governance)
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1) (ecological criteria)

(cach dructure)

(dgd beds)

(fishing pressure - fished vs
unfished areas)

GIS(

2) (economic criteria)

(profitability)
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(value of fishing entitlements)
(individual transferable quotas, 1TQs)

(subsidies)

3) (social criteria)

(last resort)
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(governance/institutional criteria)

(capacity to manage)



(compliance regime)

5)

FAO
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1B)(The Staigics Law)

18)

(N'SO)
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(indexes)
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Ixxi
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1930 192 1988 1964 18 T T
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55
- 1962
i %9 1966
- 509




PRxii

< 56 < 5-2>
14
5-6
%
()

1980 157 15 410 70.9 55.1
1981 164 15 399 715 50.9
1982 194 15 26.6 79.0 4
1983 202 16 255 8.0 .3
1984 170 14 28.9 776 495
1985 164 13 26.9 78.8 490
1986 20.1 14 412 70.8 525
1987 192 12 338 4.7 52.3
1988 180 11 A6 74.3 56.3
1989 187 12 358 736 55.6
1990 155 11 A4 744 535
1991 16.7 11 298 77.1 56.5
1992 134 11 292 74 55.0
1993 164 12 0.2 76.8 55.6
194 75 12 0.1 76.9 56.4
1995 153 11 352 740 55.7
199 149 11 370 730 539
1997 95 11 27 70.1 49.1
1998 7.3 11 525 65.6 47.1
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57
GDP/
GDP
MSY ( % of MSY osy

1




. MSY
(MEY)
, (point of reference)
M SY
20) MSY MSY MEY OAY (
) (TAC)
TAC
, 1996
(< 5-8>) 1
1996 12 TAC
TAC
TAC
2001 TAC . ) ' )
' TAC
(Allowable Biologica
Catch: ABC) ( 2000). < 59> ABC TAC
TAC

< 510> TAC

, , 40

, < 510>

21) MSY
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20 TAC
TAC
TAC
58
- - - (TAC)
59
ABC
2000 ABC (ton)
132,000 - 197,000
20,000 - 40,000
5,000 - 13,000
10,000 - 18,000
15,000 - 34,000
Sources : Zhang(2000)
5-10 TAC
1 11
2 Blue Crab i
3 13
4 14 Waleye Pollack
5 15 Purple Pike Conger
6 16 Corvenias
7 17
8 Yellow Goosefish 18 White Crosker
9 19
10 20




2)

),

GDP

(ex ante)

I XX Vi

(ex pos)
(input data)
. < 5-11>
(
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511

MSY

MSY

GDP

GDP / GDP

Higorica leve
/

%

(1)

) M SY

MSY




IXX7%

512

1980

1981 2811914 | 2,771779 | 42357 | 136,670 701,065 1687 40,136
1082 | 2644074 | 259052 | 527,819 | 1473248 5%,316 2,139 44,522
1983 | 2798323 | 2,746027 | 615141 | 148559 643,798 1519 46,9%
1084 | 2909811 | 2,859,690 | 6582%2 | 131615 678321 1502 50,121
1985 | 312,605 | 3049541 | 767,030 | 14A,514 787,571 426 53,064
1986 | 359,724 | 3602671 | 92988 | 172580 6,965 - 57,053
1987 | 333,85 | 327472 | 83,660 | 1,52599 966,063 - 57,108
1988 | 3209,135 | 3,173326 | 774240 | 1512481 886,605 - 3580
1980 | 3319305 | 2288841 | 930333 | 1,510,262 848,246 - 30,54
1990 | 3274906 | 3240075 | 995331 | 142,013 772,731 - 34431
1991 | 298222 | 2,982,797 | 873465 | 1303913 775419 - 30425
192 | 3280041 | 32%4,800 | 1023926 | 1,2953% 935478 - 34,241
1993 | 333%531 | 3305275 | 741017 | 1,526,139 1,038,119 - 30,256
194 | 3476587 | 3445681 | 887,198 | 148635/ 1,072,126 - 30,906
1995 | 3348184 | 3318891 | 897,227 | 1425213 996,451 - 29293
1996 | 3244288 | 3214010 | 715378 | 162382 874,810 - 30,278
1997 | 3243725 | 3211935 | 89395 | 1367406 101514 - 31,790
1998 | 2,834,415 | 2,807,564 | 722,597 | 1,308,336 776,631 - 26,851
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513 GDP GDP (1995 )
A) ®) B/A (%)
1990 2634304 23900 0.91
1991 287,737.9 26333 0.92
1992 303,383.9 27907 0.92
1993 30,0442 26352 0.82
1994 346,448.1 26538 0.77
1995 377,349.8 24586 065
199 402,8212 2,394 0.60
1997 423,006.7 25973 061
1998 3983126 23992 0.60
55 GDP GDP
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514
: MIT,
Year Quartity (M/T) Value (10008)
1980 375,910 871,39%
1981 373,890 1,050,763
1982 373,750 946,760
1983 473,802 907,413
1984 408,907 955,232
1985 431,531 969,992
1986 477,686 1,384,105
1987 567,585 1,731,332
1988 566,783 2,047,306
1989 473,162 1,821,183
1990 454,512 1,636,669
1991 491,993 1,642,570
1992 436,638 1,518,072
1993 370,764 1,496,933
194 385,446 1,646,8%4
1995 437,197 1,721,747
1996 451621 1,635,113
1997 509,090 1,492,588
1998 590,390 1,369,014
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A) (B) A/B (%)

1580 o) (04 oE) =
1961 (1109 D) 1) o1
1582 (1155 a7 2002)

1963 (259 209 a5

1984 (523 2059 o) o1
1985 %9 (i566) oo -
1966 Ga (1950) o 7
1967 75 (79 o

1988 (ﬁﬁsﬁ) (EZ;) (22:312) 46
el T (559 29 *
20 o w79 @ *
1991 (g:ﬁ) (?ﬁ) (33*!;:22) ol
1562 2049 67 (126 %
20 i (w9 @) ®
1994 208 ) (849 4
1505 2360 (563 053 @
1996 2% %) disn 4
1997 2559 .2) 149 ®
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2019
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5-16>
5-16
1980 294,928 166,897 51,135 16,112 1,486 59,298
1990 211,753 116,404 44,304 22,140 2,180 26,725
1995 176,123 95,705 40,185 19,942 1977 18,314
5-8
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(6)
. < 517> < 5-9>
517
5 6~10 11~15 16~20 21
1980 38416 24,598 10,026 3,256 1278
1985 28,207 38411 15,769 5,869 2,714
1990 28435 22,810 30,253 12,265 5,895
1995 28,358 20,515 11,098 10,772 6,508
1996 27,475 20,648 11,337 9,107 6,677
1997 30,510 22,559 12,512 7,942 7477
1998 37,140 23,836 14,240 7,777 8,004
1999 39,334 24,338 15,073 6,665 9,442
59
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=
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. < 5-18 < 5-10>
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5-18 ,
B
) ® BIA (%)
1980 38,124,000 156,934 844,184 - - -
1981 38,723,000 149,961 776,026 - - -
1982 39,326,000 146,333 754,523 - - -
1983 39,910,000 147,382 738,949 87,752 150,378 0.60
1984 40,406,000 146,866 716,173 87,645 138,524 0.56
1985 40,806,000 145,274 689,351 86,793 134,839 0.4
1986 41,214,000 143,867 666,122 85455 134,369 0.53
1987 41,622,000 141,204 634,766 85,781 132,451 0.52
1988 44,031,000 138,051 601,618 83,276 130,251 048
1989 42,449,000 134,137 560,818 83,966 119,747 048
1990 42,869,000 121525 496,089 67,100 102,530 040
1991 43,296,000 119,756 469,520 65,382 98,289 0.38
1992 43,748,000 116,165 424,939 68,99 92,311 0.37
1993 44,195,000 113617 404,610 71074 89,089 0.36
194 44,642,000 110415 381,864 70,617 81,550 0.34
1995 45,093,000 104,480 347,210 64,973 66,709 0.29
1996 45,545,000 101,677 330,464 65,902 63,106 0.28
1997 45,991,000 99,912 323,383 65,557 66,530 0.29
510
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. < 5-19>
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5-19
: Ton, M/T
Year (A) B) A/B
1980 770,687.71
1981 781,582.13 2,771,779 0.28
1982 807,569.88 2,599,522 0.31
1983 828,347.51 2,746,027 0.30
1934 852,188.87 2,859,690 0.30
1985 85847114 3,049,541 0.28
1986 883,851.07 3,602,671 0.25
1987 911,958.18 3,274,722 0.28
1983 948,190.31 3,173,326 0.30
1989 963,231.36 2,288,841 042
1990 976,731.28 3,240,075 0.30
1991 982,643.01 2,952,797 0.33
1992 959,056.23 3,254,800 0.29
1993 919,916.85 3,305,275 0.28
19 940,321.75 3,445,681 0.27
1995 958,598.78 3,318,891 0.29
19% 971,808.05 3214010 0.30
1997 964,470.79 3,211,935 0.30
1993 978,333.87 2,807,564 0.35
511
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5-20
. person
15~19 20~29 30~39 40~49 50~59 60~69 | Ove 70
1980 | 2H,928 | 22218 | $4,989 | 61975 | 78,105 | 49687 | 21571 6,383
1981 | 248520 | 12,035 | 47,987 | 53900 | 70,803 | 44,636 16,498 2,661
1982 | 252,081 | 10515 | 48648 | 53456 | 72,582 | 46,032 18412 2436
1983 | 244,279 6,322 45166 | 2,731 | 73,342 | 46472 182 1,952
1984 | 239,806 4,806 40481 | 211 | 7148 | 49045 | 19,706 2,009
1985 | 236,237 3,934 38,12 52,051 | 68693 | 50428 | 21121 2,208
1986 | 236,956 3,648 35680 | 51,856 | 67,628 | 53445 | 22,100 2,599
1987 | 231,946 2,84 30,711 | 50,669 | 66274 | 5584 | 22591 2,993
1988 | 227,352 2,543 26,935 | 49708 | 64,016 | 57,84 | 23205 3,121
1989 | 218,718 1,779 21,991 | 46947 | 62,033 | 58,333 | 24230 3405
1990 | 211,753 1499 21,14 47,019 57,341 57,018 27242 —
1991 | 204,59 1428 16,908 | 44,757 | 54,079 | 58,186 | 24,586 4,652
1992 | 206,624 892 14481 | 42,109 | 52,518 | 60,928 | 29,873 5,823
1993 | 206,569 655 2644 | 41347 | 51,836 | 60,922 | 32,558 6,607
1994 | 197,782 356 9,956 37260 | 49,817 | 58804 | 34428 7,151
1995 | 176,123 404 7,851 30,160 | 47,112 | 52,509 | 38,087 —
1996 | 171,822 236 5,765 26,340 | 44,031 | 53627 | 35186 6,637
1997 173,743 172 5924 25291 | 45423 53,346 36,164 4,721
1998 | 172,701 459 6,536 23811 | 45637 | 52,180 | 36413 7,665
: NSO
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. < 5-21> < 5-13>
1989
521
: No,, ha
1980 | 6,218 | 78,573 — — 4,159 |49530| 1955 | 28584 104 459
1981 | 6,714 | 85,561 — — 4,115 |49,673| 2477 | 35369 122 519
1982 | 6491 | 83,825 — — 3,849 |45989| 2,580 | 37,275 134 561
1983 | 6,760 | 88465 — — 3986 |44,191| 2,597 | 43,578 177 696
1984 | 6,865 | 89,557 — — 3,833 40431 2,702 | 47,661 330 1465
1985 | 7,304 | 96,885 — — 3977 | 43471 2,850 | 51,547 447 1,867
1986 | 7,772 | 101,189 — — 4,133 44564 | 2961 | 54,008 678 2,617
1987 | 7,776 | 95,932 — — 4,114 |40395| 2,855 | 52,542 807 2,995
1988 | 8,105 | 112432 — — 4210 140931 2913 | 68,045 982 3456
1989 | 8,324 | 112,959 — — 4231 |39903| 2,867 | 68973 | 1226 | 4,083
1990 | 8,513 | 113,026 — — 4292 40,071 2,779 | 68428 | 1442 | 4527
1991 | 8299 | 109382 | 773 | 1,196| 4,208 |38981| 2,668 | 66,109 650 3,096
1992 | 8369 | 108241 915 | 1281| 4,234 |38520| 2,629 | 65,503 591 2,937
1993 | 8438 | 109,035| 989 | 1,348| 4231 |386%4| 2,68 | 66,091 579 2,942
1994 | 8588 | 108,637 | 1,104 | 1512 | 4,300 |39390| 2,627 | 64,856 557 2,879
1995 | 8,770 | 108,762 | 1,355 | 2234 | 4,397 |40,365| 2467 | 62,807 551 3,356
1996 | 8,874 | 106,839 | 1455 | 2445| 4423 |39306| 2417 | 61,974 579 3,114
1997 | 8047 | 109,156 | 728 | 338 | 4450 |40,134| 225 | 60,605 613 5,134
1998 | 8232 | 112987 | 755 |3487| 4,683 |43984| 2,203 | 61,209 591 4,307
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(MSY)
OECD, 2000). MSY

MSY

(output control)
23) TAC
, 2001
. 1999 (

Oceanic and Adminigration)

, TAC
TAC
22) MEY
MSY MEY
23) 54 2

(Schaefer, 1954; Beverton and Holt, 1957,

(open access)
(M EY)22)
(input controls: ,
)
TAC
1996
TAC
, 2000) , , )
TAC
(2000) NOAA (Nationd
(ABC) -
40
TAC



6 Xgi
2.
MEY
MSY
MEY MSY
24)
MSY MEY MEY
, MSY
(multidisciplinary gpproach)
< 6-1>
6-1
1 B
&
¥ -
— ¥4 4.
|:|': #’ - "—J_ .1_. o H| @
R = B
o8 * . | E
AR ——
VT
VE - B FEHHE R |
e o=
, (equilibrium model) (dynamic
model)
24) Clak(1973) MEY

(natural capital)

MEY

(returns to financia capital)



22|

(fish population)

(society time preference)

Scheefer(1954, 1957)
growth modd)  Fox(1970)

. < 6-2>
(environmenta carrying cagpacity: k)
. k2
Gompertz

(biomass)

MSY

MSY

6-2

Orowih Eaponential growth

ki2)

Logistic grow

(logigtic
(exponentid growth model)

th
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1

(1)

Schaefer

G, C, . Schaefer
Gy = IBy(1- By /K) -memremmemeemmeemoeemcee e e )

(r: , ko )

B=k 0 . 1
ki2

) (age dructure of the fishery)

Schaefer



v

Cy: quEy """""""""""""""""""""""""""""""""""""" (4)
(Ey: )
By.1= By
2 4)
L N R = T (5)
(5 B
B = K(1- gE/ ) mmmmmmmmmm oo oo o e (6)
(6) 4)
C=gKE(1- QE/TI) m--mmmmmmrm oo e e e )
O (8)
(a: ok B %K)
MSY Eny dC/dE=0
LC = Q{1+ 20E /1) = 0 rororoeoeoeeeoeeeeeee e )
9) e € (10)
Congy (10) ()
O (1)
, Gordon  Schaefer (resultant catch
effort) (8)



(8 p
TR = P(aE - FE?) -womomom oo (12)
p
,25) (v)
T C = VB mmmmmm oo (13)
< 6-3>
H & 2
TR
! Ey ; L 2
() (12) (13)
= P(AE - FE?) = VE =--mmmmmemmmm oo (14)
MEY E mey (15)

29)
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OB = (@ 2BE)- V= 0 oo (15)
T G . ST S —— (16)
(15) % Chey p(a- 2BE)=v

Ciney (16) (8)

(14 0
P&~ fE) = W rrmmer e (17)
(17) (R/E)
(C/E)
() E (18)
ane: (a' V/p)/B """"""""""""""""""""""""""""""""" (18)
(16) (18)
Emey
(ane)
(2)
Schagfer , Schnute Wadlters  Hilborn
Schegfer
(B) Ce
C /B




4B . (19)

(22) (19) , 4B
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U1+1' U1 1 _ B e —
2U1 - gkt O e (28)
E C
E U
Schnute
Scheefer . (28)
( 1) :
(27) . Schnute(1977)
. Schnute
(28)
1 du r
U dt 7 e U O (29)
t t+ 1 (30)
Ui
Ir‘[ ltJtl]— r- # Ui- qE --mm-mmmmmmmmmsmsmm oo (30)
n[5] U, (instaneous vdues)
(30)
t (30) t+ 1 (30) 2
Uir Uiy r [ U+ Ue, E+ E.;
! [ UU., ]‘r w [z ] [T=] 5D
39
Ut;\/ UtUt+1 """"""""""""""""""""""""""""""""""" (32)



XCho

LT r T U+ U, E+E..
In[ U, ]_r' qk[ 2 ]q[ 2 ] -------------- (33)

) Walters and Hilborn
Waters  Hilborn(1976)

Schnute
(1) (34)
B.
By+1:Bt+ rBt(l' k )' thBt """"""""""""""""""""" (34)
B,. B
T T (L ) ¢ O e (35)
B.= U/qg (35) (36)
Uy+ 1 _ Ut
T Rl B (36)
(37)
Uy+ 1 _ I -4
U, -1l=r- ak T 37)
2)
(D
Schaefer Gompertz
(38)
G = IBIN(K/B) mmmmmmrmm oo e e o e e e e s (38)
Fox(1970)
Schaefer
, (39)

C.= rB In(k/B)



Schaefer (3)
Ce (40)
ru 0 R
Co= [ )] (40)
Ueo
U = 1k, U .In(q)
(40)
U —
Ceo= r—q[ IN Ugo = INTU] =orermrmmmmmememsmsmmsn e (41)
(412) U
E= —; [ 1N U= INTU] mmmmmmmmmsmsmsmsmsmsmsmsmsms e (42)
E 42 InuU
VR N P €L | ———— (43)
(43) , Fox U
(44)
U= Uy e W0 e (44)
(45)
C= U E @ ¥ e (45)
C= gkE @ ¥ e (46)



ox{exponentialy model

haeferi{logistic)
m | e i
fart
r'q
< 6-4> (44) 47 ,
(U=0) ,
(asymptotically)
, Fox 1
_dC _ UDE (1 0 N o ) e
i = dke (1- FE)=0 (48)
(48) gke™ (/1E E
(49)
e (49)
(10) :
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g=r(1l- B/K)/E

. (39) C
q (59

9= TIN(K/B)/E -mmmmmmmm o oo e e e oo e e e

Gordon-Schaefer
Revenue)

7= pakEe” ("VE.
MEY

Fox



e B[ 1o (Qf1)E] mrmmmmmmme s e

¥ q pak
(56) E mey
E mey
(a/nE
q
(56) E mey
r V
E'= —[1%\ ——
q [ pkq
E mey
(59)
r V
q pkq
(57) (60)
26) Excel (goa seeking)

aigs



&4

7=0
. Gordon-Schaefter
54 O (62
POKE ™ (¥ =y o (61)
(62) (R/E)
(CIE) (6) E (62)
Eose = g [N (P0K) = 1N (V)] rrorooeeeeoeoeoeeceeceecee s (62)
(2)
(Effort averaging method)
Gulland(1961)
Fox (exponentid)
MSY MSY
(Ems)
(Polacheck, Hilborn and Punt, 1993).
Fox (effort averaging method) 43)
VR T T 1 ST ———— (63)
Gulland
E,.= ZAE' for i=t- n, - b mmemmmeemmeemee e (64)
n



Fox
Fox(1970)
, Fox 2
Fox Schaefer . (29 4y
(26) (65)
ATGJ = 1 IN(QK) - 1IN (U) = QE ccoemmmmemomemmemmemeememmemeemememeeeemes (65)
Fox (27) 4u
(66)

Ugi- U — —

! ;E e B G R A LTI T e ——————— (66)

Clarke, Yoshimoto and Pooley
Clake, Yoshimoto and Pooley ( 'CYP ) 1977 Schnute

Fox
(65) (67)

LG = (@) - 1IN (U) - G oo (67)

(67) (68)

| Ut+1 _ T =

n[ U 1=rIn(gk) - rin(U) - QE -----mm-mmmmmmmmmm e (68)

t
Schnute (Taylor approximation) (69)
In(Uy, 1) (70)

IN(Up 1) - In(UY = 2rin(ak) - r(In(U) + In(U, 1)) - A(E+ Eny)



t06

--------------------------------------------------------------------------------------- (69)
IN(Up )= 52— (@) + 5 In(0)- -2 (E+ Eqq) = (70)
3) MEY
MEY (DMEY) (Pascoe, 1997). DMEY
MEY
MEY
(7D
(GB®) (CE, B)
B = B'= G(B) - C(E,B) wrmrrrrrrrrreeeroeoeeeeeeeeeeee s (70)
27)
(72)
PV= fome' AP V(B)][G(B) - B']dt wmrmmmmmmrmrmrmemmmemememmnememees (72)
( d = )
Clark (1990) Euler
(73)
27) (CPUE)

, W(B) =v/(0B) .



T - L (73)
(73) (74) (75)
PV = e %[ v(B)G(B)- B+ [p- V(B)]G'(B)] ~—rrroonem (74)
L0 = e Mp- v(B)]]= e “[d[p- V(B)]+ V'(B)B']- (75)
7 (1 (76)
V(B)G(B) + pp- V(B)]G'(B)= d[p- V(B)] -wrrrrrrmrrrrmomeoeee (76)
(77)
gy, V(BYGB) _ o
G'(B)- ~ gy = 0 (77)
Schaefer
(78)
G(B) = rB(1- B/K) and V(B)= V/QB --rrmrrmrmmrmmemmemmemmmemmemmeces (79)
(78 (77 (79)
2r (- VIgB*)(rB - rB?*/k) _
(r k B)- p- v/ioB = 0 -enmmommmmoomoneeeeneneeoes (79)
®) (80)
K 0 0 8vd
B = 1 - Sy Y- e B (80)
DMEY

(81) . MEY
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Excel

() = (14 21 B oo (89
< 61>
6-1
Leve Parameaer Logigic Exponentid
Cach Equation OKE (1-cE/1) € ep(-@np
MSY Effort(Ens) r/2q /g
Catch(Cnsy) ki/4 kEns 9 (-(f1) Ens)
Biomasy(Bny) K(L-CEns/1) k ep(-(d1Ens)
net rent(Tt msy) pCmg/-VEMy/ pCmsy/-VEnmsy
MEY Ene” r(1-v/ oK)/ (29 /o 1-pak ep (/1) Ens)]
Coe k[1-(/ k)] OkEne/ ©QEne 1)
Brey Cool (0Ens) Cool (0Ens)
U mey pCmey - VEngy p Gy - vVEMEY
WA[1+M pka) /1] +
DMEY” | Bue(B') SQR([ 1+ aR) 1] >+ LN®B) =(1+/10[ 1-Mp9/B]
[8v (ipka])
Ciney rB'(1-B'/K rB° LN&B)
Einey Cine/ ((Boms) Cina/ (BdMEY)
U dmey PCing - VEdmg PCing - VEimey
OAE Eose r(1-v/pk)/q To[LN@oR LNWV]
Cose OKE o (1-E0ad/ 1) OkEoae @ (-(0f1) Eond)
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Ci= B E,

< 6-6(a)>
(CPUE)

(km netsx lifts) .
« , : ) 30 (1970
~1999 ) : 25 (1975 ~1999 ), 19

(1981 ~1999 )

6-6(a) CPUE

CPUE{anchovy)
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6-6(b) CPUE

CPUE {equid)
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6-6(C) CPUE

CPUE(horse mackerel)
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6-6(d) CPUE
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6-6(€) CPUE
CPUE{cemman machkeral)

40.0

as5.0

an.o

25.0
g 20.0 —a—CPUE
b e
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R S R R AT
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6-6(f) CPUE
CPUE{spanish mackerel)
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S FEFFEF S SSF
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2)
MSY MEY, OAE MEY
(1994 1999 ) < 62>). MEY,
OAE MEY

(margind cog of effort), v =total cost/df ort . ,



eLpi

, W=total cost/catch = total

cost/ (CPUEx df or{) . (w)
, V=wx CPUE=wqB 28
6-2
: $lton
Item
1,044 1599 8% 445 616 2177
Y 882 1530 760 400 554 2068
D
3)
6 MSY, MEY, OAE MEY

Schaefer, Schnute, Walters & Hilborn, Fox CYP
29)

Appendix 2 CYP
R?, t- , (autocorrel ation)
MSY, MEY, OAE
MEY
30) , CYP 10%

CYP

28) w = total cost/(CPUEx dforf) = (total cost/dfor)x CPUE = vwx CPUE Vv = wx
CPLE = wgB. 0B

29) Appendix 2 .
30) Clak (1992 , CYP (functiona
form) (draight for ward) CYP



6 cxiid

. CYP < 63>
, CPUE < 6-7>
< 63> CYP MSY
(2000) (ABC) MSY
. CYP ABC
MSY , :

CYP
: MSY 6,581 , 164,586 11,608

; 13,207 , 121,775
15,744 , ABC 5,000 13,000 ,

132,000 197,000 10,000 18,000 ,
, CYP
MSY (129,000 ) ABC (20,000 40,000 ) 3~6.5
10,000 44,000
, CYP 1983 1990

(130,000 190,000 )
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6-3 CYP
Sandard Adutad - D-W | Collinesrity
Error R e | R o e
L x
0623 0213 2922 Tolerance
0212
E+E1 | 26/0E-06 | 0.11E-5 |0.831| 0818 | -3.164*** | 1904 VIE
LN(U) 0391 0.178 2.196** 415
04392 0.30146 1459 Tolerance
0.900
E+E1 -2.1JE-07 0.8e-7 |0903| 0.890 | -2640*** | 1818
VIF
LN@U) | 0930812 0.07253 1.8+ 1111
Tolerance
-183141 0.51562 -3.552%** 1000
=1 004 | -004 2265
- E+E1l | -17E-07 16E-7 -1043 VIF
100
-00113 0.3802 -0.0293 Tolerance
1000
E+E1 | -744E-06 | 2001E-5 | 0.543| 048 | -0.3718 1907
VIF
LN() 0.7227 0.1362 5.3064*** 1000
0.8074 04617 17489* Tolerance
0.925
E+E1 | -3069E-5 | 2399E-5 | 0693 0644 | -127H4 1940
VIF
LN() 0.8342 0.1280 6.5155*** 1081
0.7689 0.433 14153 Tolerance
0.591
E+E1 | -584E-06 | 9.84E-6 |0673| 0633 | -0.5935 1958
VIF
LNU) | 0.74% 0.1568 4.7563*** 162
25157 14629 17197* Tolerance
0971
E+E1 -7.072E-3 00110 | 0675| 0456 -0.425 2.142
VIF
LN() 0.6479 0.2081 3.1131*** 1030
;% 10% , ** 5% , *** 1%




6-7(a) CPUE (G

Year
|-—cCYaF « E(CYPF) |

6-7(b) CPUE ( )

5000000 -
& 4. 000000 -
2 3.000000 -
5 2.000000
Z 1.000000

RIS L G g 3

| —+—CYP —e—E(CYP)

6-7(c) CPUE ( )

Year

[——cC¥p —s—E(CYR) |




[

6-7(d) CPUE ( )
1.6 4
3 o~
g 2.5
2-
g 1.5 .i{f h‘q\
¥ Y N
4] < i
-Dé}- &ﬁh é§> -§§ 4£} iﬁr -ﬁ@ -§§ .@9 Qﬁb .ﬁ* .ﬁﬁ
Year
[—e—CYP —a—E(CYF) |
6-7(¢) CPUE ( )
- I
3.5
..
}
0.3
P A A T A B T T g
Year
|[—=—CY¥P —a—E(CYP)
6-7(f) CPUE ( )
10 -
T 8
I &
g
ER
[u] : - : : : : - : - : : .
& F F F F S

Year

|_._r:~r|=- —a—E(CYP) |




90%

6 CXViT

90%
R?Z 0.8 ,

: CPUE 1%, 1% 5%
(autocorrelaion),
(multicollinearity) (heteroscedascity)
< 64> < 6-8> < 6-9> CYP
MSY (114,040 116,670 )
(107,905 96,160 )
110,000~ 160,000
100,000
MEY 95,000 MSY
81%
OAE 108,000 MSY
93% ,
(steeper)
31 8% MEY
(59,363 98,114 ) MEY (56,085 95,399 ) ,
MEY (215264 ) MEY (221,542 )
0% o%
MEY MEY OAE
Durbin-
Watson Corchrane-Orcutt
R? 072 0.90 , t CPUE
3) DMEY MEY

MEY ,
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1%
: (MSY, MEY
) : , MSY
10 , MSY
1,000 . r )
(intrinsic growth rae: r) r 1
r 0.875 1
: r 0.072
6-4 CYP r,q, k, MSY, MEY, OAE MEY
(r=1)
r 0.875629 | 0071667 | 1000000 | 0.321980 | 0.180801 | 0.291526 | 0.427332
q 7.678E-6 | 4.350E-07 _ 173E-05 | 6.69E-05 | 134E-05 | 0.017166
k 3623E+5| 13260E+9 | -17E-07 | 556E+04 | 195E+06 | 153E+06 | 7.3841E+4
Emy | 114044 | 164733 | 1960784 | 18635 | 2701 21780 24.89

MSY 116,697 | 34,984,612 46,246 6,581 129,466 164,586 11,608

Bmsy 133,272 | 488,152,188 46,246 20,444 716,125 564,665 27,164

T (Mmsy)” | 18,904 2413938 3,190 881 5,825 10,204 1,265
Effort” 107,905 1,563,699 1,563,699 8,612 8,135 7,247 13.0
Catch” 96,160 49,795 49,795 13,207 72,635 121,775 15,744

ABC 5000 ~ | 20,000 ~ 132,000 10,000 ~
modd” - - - 13,000 40,000 ~197,000 18,000
Emey 56,085 73,912 879,758 9,125 1271 10,246 1123

Cmey 95,399 27,242,519 36,011 5,369 103,448 131,483 9,067

Bmey 221542 | 847,211,595 80,262 34,057 | 1215918 | 958,929 47,023

m (mey)? | 1544 1,879,733 2,484 719 4,655 8,151 988

Eoae 75,315 81,178 966,249 12,151 1559 12,556 1251

OAE 108,231 | 28,629,667 37,845 6,077 114,052 144,916 9,504

Boae 123,026 | 673,038,216 63,761 19,336 82,3017 650,040 36,727

1 (0ae) 0 0 0 0 0 0 0

Bdmey 215264 | 68,1635,699 78,481 31659 | 1,083,670 | 888,520 44,710

Cdmey 98,114 | 32,541,259 36,974 5,735 114,755 141,579 9,585

Edmey 59,363 109,734 923,769 10,486 1,582 11,907 12.49
m(dngy) | 158% 2,245,346 2,551 768 5,164 8777 1,044
1) 4 1 ABC M SY .
2) 1 (dmey) 8% , T (Myy), T

(mey), Tt (02 ( 1000 )
. (8%)  Pyo(2000)
3 1970 1999
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) CPUE
1 , CYP
—_ 2 —_ [
In(U)= 5 In(ak) - 5 (E+ Erx )3
RZ
) 1% 15%
MSY (1,960,784 , 46246 )
(1,563,699 , 49,795 )
OAE (966,249 , 37,845 ) MEY (879,758
, 36,011 ) ,
6-8 CYP
Satohisonl CY &F Model

16C00C
Tacono
120000
100000
H00ai
[ilme ]
Eleeile)
Blui e
2}

012 24 3@ 40 M0 TE B4 B O100 1290132 144108 1E0 100 THZ Z0F 216 228 240 282
E Haril 100KIHE

3?) .
In(Up ) = (2x U (2+ DIn(ak) + ((2- D/ (2+ 1)In(U)- (¢f (2+ D)(E+ E,y)
, CYP ‘v ‘7
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6-9 CYP /

— Total cost
Anehovy — Total rwerm!

i
N

%

i

:
\
f

AL -
i

i o IS

® ff? Q@P @@P @@“ @é.;pég @é? ‘@&g @@F r.spég rr:ﬁ’@i. @F&@Q

Effort

:

:

:

Revenue (thousand $)
/

=

E MEY, S MSy, O OAE



. 1990
OECD, UN, FAO

, FAO OECD

) MSY,
MEY, OAE MEY

( ) 1970

1987
, " Brundtland 1

¢
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OECD FAQ,
UN
. OECD FAO
( o)
FAO
OECD FAO
(framework) ,
OECD  PSR(Pressure-State-Response)
(pressure) (stae of the environment)
(societa response) ,
. UN DSR (Driving Force - Sae
- Regponse) . (Driving Force)

(activities) '(processes)



‘ (pattern)’
(Response)
. FAO

FAO
reference system)

. FAO

MEY

CYP

7 CXXidB
, (Stae) ¢ "
UN-DPCSD ,

SDRC(the sugtainable development
. FAO

FAO

, TAC
MSY, MEY, OAE

Schaefer, Schnute Walters and Hilborn

Fox CYP
6 30
CYP
CYP
CYP (functiona form)
CYP
10%
1
MSY, MEY, OAE, MEY
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0.0716

CYp

(multispecies fisheries), ,

OECD, UN, FAO

TAC
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FAO, OECD

OECD

TAC
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GNP
SEA SEEA(
GNP
Green GDP

GNP

GNP

Green GDP

GNP, GDP

GNP

UN
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, UN

domestic product) , GNP
(Environmentaly Adusted Net Domestic Product, EDP)

1

: , (renewable resources)
(non-renewable resources)
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2)
UN  SEEA
(cogs-caused)
(cogts-borne) ,
(imputed cogs)
(actud cogs) (UNSD, 1993).

(maintenance cog gpproach),
(hypothetical  imputed cost gpproach),
(surrogate market approach), , ,

(net price method) (BEA, 1994), El Serafy(1989)
‘ (user cog method)’
UN SEEA



CXX08%

(best available technology)’

(UNSD, 1993).
UN  SEEA
(NDP) (EDP) .
EDP . EDP
(capital
accumulaion) .
EDP ¢

(Environmentaly Adusted Net Disposable Income, ENI)’
(Naiona Digposable Income, NDI)
(find use)
: ENI
(Bartelmus, 1994).

(Willingness To
Pay, WTP) :
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(reveald preference)

(expressed preference)
(Contingent Vaduation Method, VCVM)

(replacement cost method), ,
(dose-response method), (avertible expenditure method),
(productivity method)

1 (Contingent Valuation Method) : 33)

(CVM) . CVM ,
WTP) Hicks (cv), (EV),

CVM (Total Economic Value)

33) , " (PORI
, 1995)
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CVM
CVM
(validity test)
(relidblity teat) .
CVM Exxon Valdez
‘Blue Ribbon Panel’ . 2
CVM
(Arrow, 1993). CvM
CVM
(wilderness preservation)
1984 Wadsh
Walsh Colorado
. Wash
(option), (exigence), (bequest) 34
< -1>

34) (non-use vaue)
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( (option), (exigtence), (bequest))
50% , 90~100 ha

Gilbert(1992), Lockwood(1993)

-1 (Colorado)
12 25 5 10
Walsh(1984)
$13.92 $18.75 $25.3 $3183
$15.3 $20.6 $27.8 $35
$132 $210 $33.1 $58.2
$28.5 $416 $60.9 $9%6.2
(&0 54 50 46 38
Pope, Jones(1990) 2.7 54 8.1 162
$52.72 $64.3 $75.15 $92.21
$26.7 $32.5 $38 $46.7
: Adamowivcz, etc. "Foredry, Economics, and the Environment”, Cab Internationd,
19%.
-2
Wash “ 5.44 6.56 6.75
Gilbert 127 164 195 2.87
All Eagen 2.26 241 303 4.14
L ockwood 5.46 9.68 18.96 17.16




“ves'
(discrete

s
(conditional
(Hanemann, 1984)

Uo

u

P:

v = v(0, y*WTP; 9 - v(L y; 9

P:
C 3
v(1,y; 9 + e
C
v, mwj;s);s = w

indirect

. U1

S

CXXXB9

1= "yes" - pay bhid
0 = "no" -

rgect bid

“no” .
choice model)’

y

utility function) u

ug=1y;9 , Uo ug=0y;9

vi=1y;9 + e

v([=0, y;9) * o

“yES”

= V({=0y+WTP; S) + €0 2 U1 = V(=1 y;9) + &1

Pr{"yes"}
Pr{v(=0, y+WTP; 5) + €0 > v([=1,y; 9 + €1}
Pr{v(0, y+WTP; ) - v(1, y; 9 €0}

>

>

€1

€ = €1 - €0

= Pr{v’ >

€}

(Maximum WTP)

Fe(v).

, V(0, ytC ; 9) + €0 =

= mlv(ly;s) +€,0; ¢ -y

myjs)
(Hanemann, 1984).

v(i,y; 9
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@
(binary response model)
v (utility difference)
(integrability)
(Hanemann, 1984). e Gumbel v =B's
P, = Prj=1 = ¥[1+ .
i il i P
ST "yes" n-r "no"
(maximum likelihood function) L
L = I__r| T ‘_” (1-]'[i)
log
L) = 3 Inm+ 3 In(L- )
p
(Expected WTP), E[WTP]
) E[C]
) E[C]( CVM trimmed mean)
) C , Priu(0, y+c; 9= u(l, y; 9] = 5 C
b s (bid-price) , f(b)
Fb | 9= P (probability density function)

E[WTP=C]
E[C] = fobmax xf (x)dx
= Dnax - fobmax F(x)dx

=/ Obmax [1-F(x)]dx,



el

1-Fx = Pr{i=0} = Pr{"no"} , EWWTP) (numeric
integration) . (Aaggregate WTP)
(median vaue)

(open-ended) CVM
‘censored logistic model’

(Cameron, 1988).

@
Cameron(1988)
(bid-price) (threshold) .
"yes'  "no" "log-odds"
(referendum data)
(variance) C
yesno
censored logistic model
, censored logigic model yi = true
WTP yi
yi = X' + €
Xi . € logigtic yi =
xi'B ,
. censored logigtic model
@

(Hoehn and Randall, 1987),

(contingent valuation)

(Hoehn and Randal, 1987).
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(starting point bias),
(position bias) (Mitchell
and Carson, 1989).

- (Hypothetica bias) :

Strategic bias) :
incentive compatibility)

Information bias) :
Starting point bias) :

1
—~

(WTP)
- (Scenario misspecification) :

- (Position bias) :
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2) (Travel cost method:TCM)
0 () ()
3) (Hedonic Price Model, HPM)
(Mitchell and
Carson, 1989).

(Mitchell and Carson, 1989).
(hedonic price function)
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P. = P(Ct,..,C0,Q:...,Q,..Qn)
Q aP/aQ

4)

(aggregation problem)

‘ (aggregated zona data)’
(averaged zona data)’

(averaged zonal income)’

(heteroskedadticity)
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(dummy variable)
0
(multicollinearity)

(pah dependency)
(line integral problem)
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5) (Random Utility Model, RUM)

logit model probit model
(indirect utility function)

(Willingness-To-Sell, WTS)

(nested model)
(proxy variables)
(bid-price) (access fees)

‘ (smple discrete

choice model)’ ‘ (Contingent Vauation
Method, CVM)’
. 1970 (survey method),

(interview method), (hypothetical demand curve
edimation method), (difference  mapping method),
(preference elicitation method) .

(open-ended direct quegtion), (payment

card), (sedled bid auction), (referendum approach),

(closed-ended CV M), (iterative referendum approach),



cx it

(ord auction)

(iterated bidding game),

x O Oxx|Ox0Ox xx|C0O x X x
Ox xC0[x0Oxx x0O]x x ~ x O
OO0 xCO0|x0=20 OO xO O x O
x -4 OOO|0O000 0O|00 x OO
- x QOO0 20x0O 0OO|x x g €O

(TP, 0,

NOX)

, 1995.

, POSRI

» ()=

, O=
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SEEA
SEEA
(CVM, Hedonic Price)
SEEA
SEEA SEEA
SEEA
, CVM
SEEA - 35
NNI
4 SEEA
FEA FEA
- FEEA Matrix
- NA

MW Nk

35 NAMEA (Nationad Accounting Matrix Including Environmenta Accounting)
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3.
(enviromental accounting)  Enviromental and Naturd
Resource Accounting Prg ect(EURAP) 1990
. 1995 Nationa Sagiscal Coordinaion Boad(BSCB) UN  SEEA
pilot . PSEEA
)PSEEA .
)
o) (EDP)
fishery, foreqt, minerd
+ - (Depletion) / (Extraction)
* (other accumulation)
+ (other volume change)
+ (Revauaion)
(9 (Fishery Resource Account)

(marine fishery)

. 1993 12
, Bureau of Fisheries Aquaic Resource(BEAR)



&bo

(Resource Ecologica A ssessment) 5

Surveys of Commercia and Muncipal Fish Landing Center
Bureau of Agriculture Staics(BAS)

(commercid), (municipa)

Sustainable Yield : Fox

Y=E*exp(a+bE)

Y = (catch or yidd from the resource)
E = (fishing effort per unit time) )
Depletion : ( )

Depletion = Actual Catch Less Sugainable Catch

Land < -5>
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-5
Land Fsh Land Fish
Area o land
undarying
Qpening Sock | huildings land | Biomess Qpaning g0k | Make price
under aultivation,
rexegtiond land
Land
improvemeniat,
induding;
Changes in . -land redlametion
qudity from Tod catch | T2 Gegave o | Net price
dredt asgt use foret land
-prevertion of
flooding or
godon
. -Sil gosn . .
mrlorr]n -Emisson o Gonsnption o f;%ta used in
dredt ast ue Vr\r"ies heavy fixed cepita improvemat
s
-Lad Depletion Net price
redamgion
-Changess in
Che landuse in Ne naurd Eoson
|t " " h i .
acouulaion tsomormte:: gont Degracktion Westes disharge
land and
vicevasa
Changes in aea Recudtion in | e Make vdue of Net orice
Cha vdume ;Ld?titganzugfﬂ voume caused aocumuiion land il
Changes noeconomic | Y naurd Ghe voume |Make vdue of
cases dsteas changes land
Hdding gans
Area o land :
] . Hddng gans | and loses &
. “‘?“*'V'“g ) Revaludtion and lossss aj ugmats to
dodng ok | huildngs land | Biomess maket valugion
under aultivation,
recetiond land Qlasing ok :\gka vaue d | rice
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Opening Sock

Change in quantity

Change in quality

- ( ,

Other volume change

Cloang Sock
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-8
Sock : ’
Green GDP
r r
) d ) 4
SEEA
. 1993
OECD PAC(Pollution Abatement Cogt)
. < -9> SEEA

(Protection of naure



tha

and landscape)

SEEA-5

SEEA-5

-9 SEEA
(Draft classificatim of environmenta protection Activities, CEPA)

1 (Protection of ambient air and climate)
11
(Prevention of air pollution through in-process modifications
12 (Treatment of exhaugt gases and ventilaion air)
13 , ,
(Measurement, control, laboraories and the like)
14 (Other purposes)
2. ( )(Protection of ambient water)
2.1
(Prevention of water pollution through in-process modifications)
22 (Indugrid pretreatment plants)
23 (Sewerage)
24 (Purification by mechanical treatment technology)
25 (Purification by biological treament technology)
26 (Purification by advanced treatment technology)
27 (Treatment of cooling water)
2.8 , ,
(Measurement, control, laboraories and the like)
29 (Regdoring polluted surface water)
2.10 (Other purposes)
3. , , , (Prevention, collection,
transport, treatment and disposal of wastes)
3.1
(Prevention of wades through in-process modifications)
32 (Collection and trangort of wages)
33
(Treatment and digposal of hazardous wage)
34
(Treatment and digosal of other than hazardous wage)
35 , ,
(Measurement, control, laboraories and the like)
36 (Cther)

' (Recycling of wastes and other residuals)
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SEEA «C )

5. (Protection of soil and groundwater)
>t (Decontamination of soils and cleaning of groundwater)
>2 (Meéwreméﬁt, control, laboraories and the like)
53 (Other purposes)
6. (Noise abatement)
6.1 (Noise from road and rail traffic)
6.2. (Air traffic noise)
6.3 (Indugria process noi)
64 , )

(Measurement, control, laboraories and the like)
6.5 (Other noise abatement)
7. (Protection of nature and landscape)
7.1 (Protection of species)
72 (Protection of habitats)
7.3 (Erosion protection)
74 , (Coagal protection, dune gabilization)
75 (Protection againg ava anches)
76 (Fire protection)
7.7 , ,

(Measurement, control, laboraories and the like)
8. (Other environmental protection measures)
8.1 , , (Education and training, information)
52 (General adminigration of the environmental protection)
9.

: UN Satigca Divison, Handbook d National Accounting: Integrated Environmental
and Economic Accounting( nterim version), 1993, pp.159 160

SEEA-5

EDP(Environmentally Adusted Nationa Product)
, EDP (SNA-68)
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19% 1997
( T, ')
NA-
- GDP )
- ¢ ) i
- « ) _
- GNP ]
- NNI
NA - 99
+
SEEA
- EDP 1
- EDP 2 +




