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A Basic Case Study for Environmental Policy Analysis using
Ecological Modernization Framework

Tsuyoshi Kawakami

Abstract

This article tires to comprehend Japanese environmental policy with an approach of policy development
theory by M.Janicke, ie, Ecological Modernization. While many Asian and African countries enjoy rapid
economic growth recently, they lack enough environmental measures. The author believes that Japanese
experiment of public pollution would give enough clues for win-win development of those countries. It is
quite important for environmental policy makers and administrators to comprehend environmental policy
as a whole which means environmental policy needs to be developed as environmental issues changes.
Implementing symptomatic therapy only after severe events occurred would not solve the problem
fundamentally. When planning environmental policies and measures, consideration on pre-cautious

approaches and on the way to modernizing the society ecologically would be necessary.
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Social Cause behind the Change of Water Environment in Lake Tega and
Evaluation of Improvement by Kitachiba Diversion Project

Guangwei Huang

Abstract

Lake Tega had been listed as the environmentally worst lake in Japan for 27 years. Various researches
have been conducted to study the physical, chemical and ecological aspects of the lake. The present study,
however, is aimed to deepen understanding on the lake’s deterioration from a social science point of view.
At present, Kitachiba diversion channel plays a central role in the move toward restoration of the lake.
Therefore, another objective of this paper is to evaluate this project from a perspective different from
previous studies.

Key words: Lake Tega, water quality, dam, rice reduction policy, Kitachiba diversion
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TAYALZBYBHEERY—EZANO XV (PES)/ LA AT L= v D
OMADBIREBHBD 7 LY v b DERE (stacking) DRJEIZOWVT

%8 BB

B=E

PES (Payment for Ecosystem Services)/ T3 ¥ AT L= —%4 v MIDWWTid, EBERY—EZITD2NTO
BFARYMERE A EREA O RS E-E O AN BT HRED H 5 20T, HRMIZZ OO MABILKL T
Bo TAYATIE, SHBEHFEORK L BKET 0 S LPEBUFRMT S X 2 HEMNZ LN O A
WimA <, B e /MW7 LY v b (Wetland and Stream Credits). ik G HBE AR 7 L Y v b
(Endangered Species Habitat Credits)s /KB 7 L' ¥ v b (Water Quality Credits). &7 L' ¥ v b (Carbon
Credits) WEDT ALY ZRF L=y POZHAL « ILARMEEL T B, ZOHERITE, [EEL TR/
(b1, THifE] DI TET S 02 OERBEHTE KI5 4 7 & v N EFE ST 7Bk L BRESE O FAED
b, iy ATV AR—ZDOWDRHFMDOENHAL « Wi ALDOEITND 5,

CORR, LB THUTHEBO 7 LYy M ERET B credit stacking iIZDO W TOBLAREE > T 5,
KERRFZO 7 LYy MIMEGIDO 7 LYy b ThHEH, BHieAERMIE L7 LYy MI—3o LHiD HHE
ROMMEEAEELRDO I LYy FTHY, THOMREL TV S, THIFIEESEMOATERY — BRI
DVTOEAWIEEITI T EICE>T NTVADENIARERY —EXOROEBIEK 2 gtk AdH 5
D, BED & 2 AHMIFBUF S D credit stacking IOV TOHEKRBLT LbHKE—ShTHE 5T, BMNMORER
PEZSY VT OEMMANDIIGTE ERf 2 BN D 5, BOBEIKBNTS, BRET P AT EOHEE D
EBZ BT X, BHER Y 2T L LR A BARERY — X200 TORMERNRI PR 4 75 PES M# o0
WOMAIZTODCTOHBROERZED L Z ENBEEEZ B,

F—U— N HAERY—EZNOTH (PES). T3 Y X7 L<—4 v b, credit stacking.
HHIO7 LYy by KOZ LYy b

Overview on PES/Ecosystem Market Practices in USA and Stacking Issues

Shingo Shibata
Abstract

Practices on PES/ecosystem markets have been rapidly growing worldwide, in spite of fundamental challenges including
scientific clarification on ecosystem services and evaluation of their values. In USA, in addition to various incentive
programs conducted by federal/state agencies and voluntary payment programs by non-governmental organizations,
ecosystem markets such as wetland and small stream credits, endangered species habitat credits, water quality
credits, carbon credits have been expanding and diversifying. As for backgrounds of such a trend, there are stringent
environmental laws to mandate offsetting for unavoidable losses of environmental values based on “avoid-minimize-
compenstate” sequence, decreasing open spaces, and degradation/fragmentation of forests.

Consequently, there are growing interests in credit “stacking”, which means an activity to establish multiple credits for a
certain area. Credits such as water quality or carbon are considered to be single credits, while wetland or species credits
are bundled ones which include whole ecosystem service values of a certain area, and these credits of different types
coexist. Through “stacking” practices by landowners; i.e. selling different single ecosystem service values, balanced
combinations of bundled ecosystem service values can be attained, however, to date there is no uniform federal policy on
credit “stacking”, and there are many challenges including securement of additionality and development of complicated
monitoring system to enable such practices. In Japan, also, scientific knowledge on various ecosystem service values
and land management practices as well as PES-related practices should be compiled through innovative collaborations
of relevant agencies and researchers by eliminating vertically divided administrative functions.

Key Words: Payment for Ecosystem Services (PES), ecosystem market, credit stacking, single credits, bundled credits
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TAVHICHEIFIBEERY—EZXAADTIMW(PES)/ IV AFLY—5 v b
OHRMYBEHDRIKEEHDI LY v bDEETE (stacking) DRIEIZDIVT

1. IZLBIC

7 AU A BBEEAEIZ DD T O LHIFT A EANOSHL O PEREE 7 LYy MHEIZ DN TO A A
ZTWEIETH D, BEEUFEICLBERZRY —EXORBEO 200 LA FHICNT 2 E4E1
XS HEMZREMBEME (Conservation Easement) OO A, £/, BN F 0 7R
%N F 7 (Conservation Banking) OO AL M SfTbTE 2, HIE, Th o4k
BBRY — EZ~DOKH (Payment for Ecosystem Services, XA F PES &4 5") a5
LI VY y b=y FOZHALERM O MADILRDBHEATETED, 7L Vy bw—4 v bIC
BOTIEHEHEOY—EX %KD (Bundled Credits) EEZoNnb6DE, O —EX
WKHEHLbD ENRAET BREICE > THED, TNSOMHBEL O FHBRENEENTET
Wb,

AT, RV Ea—ickoS&, 1) BEFEOTAYVARCET R ERBLIV AT LI VY y
M=%y b=y FTHBEH < /NS LYy b BGEETENR CHBE2FE (UT. #
BEHESE LT %) BT 514 (Conservation) 7 LY v b, KEZ LYy b, RFEI L
Uy by RUEZ OO PES OFEMRIERB T 2 L& bic, 2) —DotHUHEO I LYy
NEFRET B & (stacking) ITDOWTOFEAEM G 2 2 LT Ly,

2. PES/ TV RFAT—45 v FOBADESRICDNT

Wonder [2005] A\ TOHEMBIFITH S, QBREY —EX (£33 —EXEMHREINS
EEZon s THAA) NHEICERSINE, @— AL LOBAEN VS, @— AL LofHiHE
B5E, OUMREPEES - EXOMREMRRT 2LV IFRNHE I LOREEHESIES D
DI ZLBEND D] &L TOREEY—EZX~ADXH 1 (Payment for Environmental
Services) ® {2, 1990 4ERLARE I RAICHR 0 1A DMEK LUy 2002 4E DB 5 T3 TITHR T 287 1
OHFERIMNH 5 EREEN T, ZOFRELTE, RS ERICEF2a< 2 KTV R
Iy bo— VR ARUR BRI & B MR O RSO « HiTHk kD 2T 5
EMTERD S TedIT, TRIRb S AR E LT TREMNC&E%23H0 5 | &0 5 FHiis
HEMRA ot EMNH B [HM. 2006 ; %M. 20111,

PES i3, ARV —EXDOH L T B A AL M 2 T BRI >0 T
(B2VBMEHWED 2175 2 &Ik -T2 o DOMEAEFA 5 T 2O MATH 5, LT
ABHICKHOEITD 2 &tk » THHMFTEENHRITAEIT > TERBRY — EXORBUIKIE
EHEUBENTNEIITT S, H50REHICTHIKEZT > TEERY —EZ0RHAEL TR E
MHO, ZOWEFRITE. FARHERT & OEHIIRIL PO AL & FENEEBRY —E R
Wbzl e, BBV EZOMNEOAMDH B Z EMHiTERIZH B, PES O HIYIE, LW &k -
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THME EOREER OBV PLHM ML E LD THRBRY —EXDOMEREXS 2 E12h 5,

1996 4> & EFMERE A A L TEERMWIZ PES KD MATE TS IXF Y AT, 2
DHRIEEIC & > T 1990 LA & THEH T HFMEB DA 2 R0 5 2 LTl L[5
. 2006 ; Porras et al. 2013]c UL L7545, PES EFRE N A GBI, MK BREEMIE O TH 5
G723 T FEBUFCEBBEBESIC X 2 X0 TLAISEEORE 2 G5A TS, KIED
AT K E, SRS BRI AE O Ti T | O F G I3 Mk TORIRTH 0. BURF P EIBEHEBI % 1 &
BHACOHEFNBEZCONERETH S L5, PES OMBI I KIFIE Eh2a25 ) A DO
FMEREOI Y M AIZ DT b, Fletcher and Breitling 5 [2%5 L7 fiidh&] EFL TV 5 &
I, WL K BMREA A =X L E0 S HKIZZ L [Lapeyre and Pirard. 20137,

TAVAT, BADHSPES®I LYy hw—4 v PORE LT RITIE, #IBBUFHIZL S
BEHME D ) Lo 7o o LT EFE IS B4 RGN XESTbh TE I &, S 51T, #
o S N8 O BB D AR I 3 B AR IS A T b%%%i‘%ﬁ F KB L (CWA) & HE
e (ESA) &0 D) ZoOBREELOFAEND 5, BREELEOBANG, [0, TR/l THE
] DIEFEB->TED, A 7€y M;tni?fﬁ@;gmﬂifasé LICHET 2LENH B, KH
[2013] I, # Y 7 4+ V=T HITHRE/ NV F 27 (Conservation Banking) #% { #FiEIh T

555 & LT, Bean et al 2356 LT 2 MO BREEOfAE GREEDE D, MdfaHmELR) . (R
DOEEBEEH#NEO T &L HREIINENC &L BARBMSH LOBZEZ T AN BRAEG LT
52 LD 4>DERITMA T, MG RE L (ESA) ZEEINTOIHENRZ NI EE2HIFT
Wb,

@L$%¥®ﬁ$mmﬁffﬁ5%M$”$LOMT@7XUﬁ@%L@ﬁﬁ@Eﬁf%éﬁ
Mo FAO O O MRFMREAE 2012 M0 123, 724 Y A7 OFMRORBUT DU THBIAY 125
#Hi2d 5 [FAO. 2012], ¥7b B, T A Y HTIE 1700 44 5 1900 4D 200 EFBEH_%%WE*E
Do D EHNIZEER S N Ao A3, 1900 AELIFE D 100 4ER Tld, &k E U THRRER ML 13
ELTWVB, Thid, AAMIMEETRIIC bbb o, Eitho A ek B o M i O
M EoBMFT, KPRV EMITOEENTREER D, RAROFHRANDEENT Shick
WIEZEVI, L LEMS, 1600&&‘:@&&@&“5\ SO EMWIE 2 THIKT B &, A
WU OHFMD 5> bD =430 —E L ML L TWAE I L2 3 [Mercer et al. 20111, Zh 724
TR, HMhOHE E'J%NS’PLEH‘{I:Q EHMEBEOMEHZRZREN T OEEA SIEBH D, TAY A
OHFEMBRIR L THEBLEIEARORIICHEDTH 5,

BlZE. BRBAHMR (USDA/FS) 3. EAEMD LD ZHRH~ 5o THEMKD
i (BERED | K0T Ok A AL L TEXTE D, HEAMAKD BRI~ DRk 0L
R EB Vb OO, HIBH MO JHLITE O THERRED 72 ORGP FEHL O B 78 s od 1 e
ATO BRI TG SN T3 [USDA. FS. 2005; 2008; 2009], AL T MET > v bV HT
DWAET S FMRBHRPERE SN TED, FEATHEOEBGHO L DORAHITH VT,
2000 AEARITIE 1970 RO ELL EOREEMAMES N BICE > TS [USDA. FS. 2013], #H s
TEDHIESEIEFED 80% T K BALEHIZAEB LTS LI # A S H 5 [Gardner and Fox.
2013]c F7z, 2007 fFiCid. HAFBORAEEZZRRE RO GBI X > THED 2 72 ic. FHE
FS) M [A—=T 2V ZAR—ZBEWIE | ZFHTN5B, [A—T 2V ZAR—Z] OMERIEL. H
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RO 7T ot ZPBEAY), RKEDERE. FRIMAME. Bm « L 7V z—v a0, £
DD AIEPERR DM H 2 THIATR LTI S MREN 5, BARMITIE, RiZErk « RRM. MK
M- FiMp, B, B AR FERPEIOR. £ OO, BERBH. ABTTERBHIR N O 3R
AL, el Th 2566 TH 2 EALH D, AFEMTH 25O REMTS
2R bH B, A—T VAR—ZDMFE LT, WHREEQEKROMEE. AT X 2 Btk HIE,
)« KM« FLE « Zz oo i, BAEYO LR G, HBEEHREO RIE, <mEE.,
B, L7V — Vs v OESET VA, T3 2T 4 OFIEML. Ax DN . T
HEO AR ED SN N OBES, MEMEDN L ENEF o T3S, BARNRIEEHO K&
LT, BEMAA =TV AR—ZDRE, T 22T 4I0&BA =TV AR=ZDHK « #@EED
X, RSB SINKFORD L E b, TRRED THIFTEHESA — T v ZAR— 2D REe%
T RDITHOBES<Y—7 v M T 52 &) BED SN TS [USDA. FS. 2007,
PERZZE S, 7 A Y A0 HREENER L TO3MOMREH, PESPTIY 2T 4
T—=7y POREHOERILHELENHIIENMTEELTHA,

3. PES/TOYRFAT—4 v FORYBEAHDIRIK

1) ¥

T A ATIES 1985 AED ML (Farm Bill) LUK, #BBUMIC & 2 RO kA~ Ol &
BONRHEMOERERY — XD DOEHIIODWTOTHIFTEENDTHLNET-TED, &
foo NS X MIZ & B HIAHME (Conservation Easement) @ THIFREED S DAL &1
DT hH, BEOFEEEAL TN E, 51T, BH/NJJIIORED D 7 1 ¥ — 3
OIS DR ED I D DREN U JILEDHELXTE 7 LYy MIlENBRL hoREisn T
ETW B, 2008 4F1TIE T A Y A RBEICERE<— 7 v M EXFBEI N, BE. BEEE. HiM
FEEDRE<Y—7ry bAOBMERELTETH 3,
TAYAILEBITBPES/Ta v AT LY — vy POMOMAIG, 1Ok icEETE S, &
BRRHMELT, UTorMnBFoh s,

R EINIEERY—ER

THORTHBEIG IO E E > TOBAEERF —EXE LTI, REWIN « FE. KIERSE
% GR#hRE, KEREE &), EMZEERE R, RBGEIHEMR . BXUohsod—
EXERQIBEROY —EXE{RE LI bONH 5, RERBE « BT, HRAFHTRERE
WO CRETRHS ZEMTESZ L) ERTRHETH D, JORKRTHEHBBNSTHRGNIED
PRI, —Jy KEREBFEO — B X FIRIRIEALL SR, HUIKI T H 5 SR & IFR &
(EIEB, Fo. KEREITIKERS. KiKOFE. BEWEOMET EDOZHEONENE %
na&Ebiz, KEHLE (CWA) DFEEND B, £o. EWZHEY — EZNO LI HDOT
B2, BAEAEWICHEELLL 7 ) T —Y 3 VIEEINEKATH 3 2 & EHEaiRER: (ESA)
DEEMD 5,

s X OFHZ K BX G

XANE R BUFRTT S 85y EIEBURFHLEE T S B & 10 Sh, S o, FEBUFHRkIC L 2
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HEELELODbH M, 20D T 075 L, BHEAHTKD FS) PRAREHEMELF
(NRCS) OABERES—EZLELHEBOI—EXEMBLELTNE EEZ 55 [Mercer et
al. 2011], FRRIZ. REDAHEHIE UIEBHBBIIC L 23X OBE5DEAFELE L, —
Hi IKEARAIZTOW TR, MR LRI BT, KBRS % 2 TR O O
MBZ TE TIN5,

« JEBUMEEIC & 5 KO

FBUFHRESIT O X OS> bAENL DL LTR, #—K oA T7®y b, FHOKD
DEM R A O ML, BFEEY OB D 72 O ABE O BIL, R4 #E (Conservation
Easement) 75 Eid %, REMBRMIEBOVY —EXE2HRELTWEEEZI ONS, T2,
BRI HS SR ENENE B LR T 206D E LTI, KEHLE (CWA) [
DIEHL « /NI 7 4 77— 3~ (Wetland and Small Stream Mitigation) &7KEHG| (Water
Quality Trading). #uigfEiHEE (ESA) 1T X A4/ F 7 (Conservation Banking) [l
7 LYy b¥ AT L (Recovery Credit System) 2ED 7 LYy MeHOMMAMND 5, JEHl -
INFIJIT R 7 4 7 = 3 i3, R Sk, BHOF T 2HBOY —EXE/HREL TS
EEZohB,

c HLOE (RARBIRR)

Mercer et al [2011] 2 &khid. RS & &R < HFMBIR D PES O KH WA, EHFBUR %I
XBbDM365HT KV (19%). 2Dl DIFBUFHLAIC X5 DA% 1,500 B FIb (81%).
BAHETL00 AT FIVE TS (2007 1), 7272 L. THIZKILWED 5 B O HRMBIRS>
ERMT 272DICHEMREH LB E~EDOHHRD & ETOHEHTH D, T KGO KE
SRR TH O, BMEROESALHTH B 120IETATHED, TOF—FITD0T,
BRI X 2 XHOOWNRERS & FFHENZLHLOIE, JFHO 72 H OB AS kD
410 EH KV (22%) BAAEYBE AR 33 57 NV (1.7%). RaethfiEs 315 G55 K
WV (17%) EB->ThB, —H, H—R T O0TEBEETO &2 AL X)L TORME
ML NI dIZ, LHWEIZ 1.7 G5 RV (0.001%) Efho o —E 2 &g 5 EMdTDE0,
WiZ, FEBAFHEEIC X 220D ) BOBBMNAXHLWEHERTA LS, Zhizo20 Tk, i
Moo /NN T 47— a D727 HIT PV 38%) MHEFMIZZ L, RENVF 07134
BV (1.7%) tEEE->Tn3,

« LA E OB MIKDL EARBIR)

Mercer et al [2011] OFEIC XN IE. PES DXL WE DXL L % 5w 25 « /NI 3 7 4
F— a YOS EZT I RA RO LA F 2D 0.00002 % (2007 ) IC#E T, E 7,
2002 4EH 5 2006 40 I BBA R OB G EZ b DE KD 6 %ITBE L, T
RAMBHEEFE L2 bD b EERD 2%ITHMX 0, £, 1995 4E0 5 1996 £ DRI I D 72
HOEMNEMABEEEZ M -7 bDd, B TIR8%H 20, Z2EN—ZXTIE3RITWBET,
IS DORRE, REMITHT 2O T -7 =570 OFHTHOEHIL 54 PLicEEE T
W3 (2007 4), TO LT, HIRT EDERITIH B OO, ERMITHA MO LG H O
PES ~DO MR BARD TURNRBLUZH D, B2 ORIIHIIEH 5 DD, HAR T PES 28 Hubd
FePHMOWT b7 EDfiikd & UTHA LT3 % #i3s THRENSIRIIZS 5,
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VIF TR, #EIBEBFEIC X 384, JEBUFIZ & 2 BRI A, FEBUFIZ & 5250
ATy PORYMAITSH T, 51T, ThENT &2, REMA, KIERLE. EWZEENE
RUOBEOHMAEHLEIZODNT, DUELLHEREZRTHL I EiTlicny,

2) ERBFEICLZERRMH

o BB E

W B X CMBIFIC L 2 REAEEHN & Uc LHATE & I8 4 2 LB ESHIERIEE L0,
ULip LA o, B2 < Ok X CMBUTIC & 2 o ERER Y — B ZHHED 723 O R EHIFE I
Lo T, KEBEY —EXDHE LK SN TS EEZ 5N 5B,

< KRR A

KR — E X3, @I LNV Ok XX BEHIENHR L LS E LT3 HHOY —EX
O—ITHEND 7 —ZADBZ L, —H T MUV TIE, KBEREDAZHIE LT HITHE S
HEISEZ L OT 0 s S5 LRFEELTHWS, Thid, L4afkpkiE (Safe Drinking Water Act)
DN U TEROBEIK O R MR D 72 DIKIEFHME 7 0 75 LE2FEMT 5 2 EE2FBEH I T
WBZ LTk B, THIFTEA S REE I (Best Management Practice, BMP) % 5Ejiid™ 5
LEXET B EICE > T KOREHRO D OMBE M EHKT LI ENTEEDTH 5,
2002 4E7» 5 2008 4 & TOMIC/KBE THIE L CHEBUG S LT AE GRTEH DL
ZORFITEH) 2K - 22T 83 EHA KT E3 &S [Mercer et al. 20111, B2
FEET 2 B O IR OB REITEEE L EL BB THE =2 —a—71
DKFERET 07 Z b RITEENS [BH. 2006], FTETIE, R MY, YT MV, ¥ 5
Fa—AR H VI T, TUN—RERMKEEPES DT 70 —F2WMH AN ZEBH B L T
5o Floy, J—RA 0T A FIEHKER T AT 7 2 F (CWMTFE) @& 51z, MAsilTs v
AL KM & 2 HESOKBEO B AN ZXRT 28 & b HHTE T 5,

- ¥ bk

Mo A ARG IHES 2 T 2 T A A B E QBT 21T (51 F 1 7 taking &
maEns [ZEH. 2006]) & 2 HugfaiES 0L QMO BEIT O TR LW ZRITTE D,
WHA RS ELEYR FWS) PEREEHFEMNRE FS) BAFHOFTHEFITH LT, MEEHES
PR & N5 LU O A2 B O B o MG TR AR 5 R & N 7o IR ISHEBUE IRAR 12 565 <R
ELBEZEIDVTESIEEIT > TELRVWERE S > T 5, ERBIFOEHEL LT
F. BEAEEY R FWS) WHEMLUTWAHAEE 77 5 L (Private Stewardship Program)
T A #E X T 0 75 4 (Land Owner Incentive Program). f¥FAEEY)/ X — b+ — (Partners
for Fish and Wildlife). Jb7 A U A7EHERAE 7 0 75 L (North American Wetland Conservation
Act Program). RKAEIERER (NRCS) MEM L T2 HEEYERMIR T 075 4
(Wildlife Habitat Incentives Program) 723% % (&2 28D, 7, MBUFO LNV TR, 37 DM
DEAAMNT 07T L%, 20 N ESME T 07 5 L0 15 MMREHBET &0 T HFH O
FOBAT 7S LEF LTS, % Fa—ty VL, TEBLCEERHREZ T 5 i
DNTOHBEMEDO A D T 1 7T LTHAE 5-10 EH T FIVAHLH UL 1990 45 5 2002 4% TIC
1 2= —OMEEIT-> T3, Fhoy 74 230y VTR, LHFTHE E DM HL, FEARM,
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£2 MAMICHTHEMSHM PES (EHTOTF L)
BORAE a3

Private Stewardship FWS AAHIT 3 1 2 A RS £ R 5 B SIS 217 5 A

Program (PSP) P I7IV—=TIT LT, 10%DIEET< v F 2 FEE T Iid A
v H A 2 N OEBEDSIAEL,

Landowner Incentives ~ FWS HMAEHICE T 2 EamE 2, Rae, BIET 5 MO B LAY

Program (LIP) R DIEE) % BT 2 B R OB R, WENES, 25%D< v
FUrBEEIEA VA A Y RORMEAATE,

Partners for Fish and FWS AT HL D I R B A A D B A= AFLD /X — hF— 2w TiT K

Wildlife (PWF) DRAT BIEE DI « iR, LT3 50 % DIl

H~wF v 7E&EEEA A4 REME L, RIK 10 ER 0
Tyl NOEMBHBBELH, £ DOMDIFENIT DO TIEHIFIIE
720, NWR(ENIEFAEAEY L 7 2 — D) DR DL, BEItkD
. MEHES I E N,

North American FWS KERMOWERORED 72 Ot & % 5 Lo 4 B o R
Wetlands Conservation &TaY s VEFEKT ZHERCMEADER AR, HkiER &
Act Grants Program DT, B, HitES & 4 FERH O TEENEHE % K, 50 % D
(NAWCA) B~ F v I EEPDE,

Wildlife Habitat USDA/NRCS FAfTEH, FEEEZEMFLA AR, JeflRM7s & o A B ges 2B is
Incentives Program HAHLD 72 OE R « EEWH, 5-10 FHOEGE, 75% %
(WHIP) TOLAE LI, 1998 RIS A, 2008 40 Pk ITIES <

tH 8 @ Mercer et al. [2011]

M, BHhAL & AEE, BHE., R4 T %729 D Turkey and Pheasant Stamp Program % 9% fii L .
HEAE 50 07 RVARIE LT B,
BHROY—EREMFELELO

T AN AT, BHIAZFEKICIERT 270, 50V EEROEBRY—EX0RED DD 1
WA Z IS B3I D0 T, B O B 2 LT 5, KB L # ~ 034
Wi 1985 F D phil: (Farm BilD 12 & » CAIGR S h7cfRe ) ¥'—7 7 v 75 L (Conservation
Reserve Program, CRP) 12 & » THlidh, Z0#%, BHY ¥ —T 7075 L (WRP)., FHFk
LAY s 7as5n (FLP), MR F 27— Ky v 77 n s 54 (FSP). 1990 4Ed ki
KO AF 27— RNy T4 vy F477ur 50 SIP) BEMHLBRBEN T 0TS A
MEMEENTETO S, 1990 FFDRMIEE, BIFICE AR T 075 LOANEZEZNETOD
AMAERED O RRMER, R, &5 WIRAERRY — EXORHITHER U7 &0 D Wiy 78 EE
ZHL TS, 2008 0 Hhikid, BAAMRTTAEE~NDORE LT —F 07 (Ji%E) HEOMR
L. BROBRAE EBE, ANBEROMEL VS HAnELSEZBMULAZEDL, BRXF 27—
Ny wZ77ur 5L (CSP), R4 « HHh) ¥ —7 (FPGR). BEOHA vy T4 77
07 Z L (EQIP) 7 &EiICs0T, HEENBAAKTATIC X 2METZHNRERE TS
FLOHIZEY SN, ZORPOEBBIFOE T v T L L TR, RE) ¥ —THES
0 7' 5 L (Conservation Reserve Enhancement Program). #Fx#kii¥é# 7 o 75 L. (Forest Land
Enhancement Program). BREEE #7125 L (Environmental Quality Incentives Program) 7%
EbiFons (&3S, #BBUFICE2XHLWED 9 B CRP 2 52% % 5. WRP 2%
38%E, INHD2207 BT LATRFEELED TS, —J, MLNIMITEWLTIE, 1970 4
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Conservation
Reserve Program
(CRP)

Conservation
Reserve
Enhancement
Program (CREP)

Forest Land
Enhancement
Program (FLEP)

Forest Legacy
Program (FLP)

The Environmental

Quality Incentives
Program (EQIP)

Wetlands Reserve
Program (WRP)

Healthy Forest
Reserve Program
(HFRP)

®k3 RAMICHITIEHRDY—EXPES EFRTOIS S L)

BRI
USDA/FSA

USDA/FSA,
NRCS; Soil
and Water
Conservation
Districts

USDA/FS;
State Agencies

USDA/FS;
State Agencies

USDA/NRCS

USDA/NRCS

USDA/FS

M7

B SR 75 [ 11 S5 oD e 458 5 B o /N7 O 1% 38 O ik
Do RN L. BPAAEY O A B DR, AR -
TROMESEZ HYo RIMOFTEE IS U Tk
5 % 10-15 4R [H O IR B 1 & = #aff, EBI
(BREMEIRARID) 1T & MR E %23l « A, &
RINTRETFEIT OV T 50% £ TOEMSH, M
DEMEITIFEIIIC 25 %o

CRP & [RAIBEE 25 5. O FEE O BB H IS0 it MM A
PR AR, 10-15 EH O HA 3, LHFTEH &
LT, Baig. B,

AR OF B RESRE O OHE. Bl g - &6
o FERESEMISRLARREE T IOM LT, ARk, B
WoA B, h3E . k. RAQOHE, @i KNy
7 7 — DR, Y,

T & 2 BREEM IS MR 7S RL A AR D BRI % 308, A%
M 757G B 217 5 Mk (Working Forest) O/KE. WAL
YoREH, HWEY., L7V IT—Y 3 v OBRT EDR
ZxHME U, CE DHUS % 3R, 75 % 2B 4T
D 25% M. OGBS &

ke RGDE DM b, THEFEOHIEEZED b, KA X
NI EBEIIC D X R eTR BN A I, LB
DA 1-10 42328, B AMIE 75% % T,

FHL LD BEE DO Iod, LB ENKRAE 72
30 FE DM BHE S & & WA Pl O BEREIRITE & [ I B
HEYOERHORE S HINE S h b, BB E%E
Fhtic 1995 M S 2E T 07 T LT 5, HEMTIE
i & U TSEBiAs i U Wi T, FF P8 0 & nlhE,

AN OB IR, W2 Htkom B, KRR
Uil b5 & % H g, Mt DRRAEIT & 5 M EEHE D iiib %
Fifo 10 4ERE. 30 4R, 99 AR D 2K I D ZR A3 w]

=)
HEo

HELL

19854F @ J=
Mk

2006 4F L %
B U

19904 @ j=
Hizk TR IE,
1996 4F-2002
TR

20024 O f2
bk

19904 @ k2
Hhik:

Hi @ Mercer et al. [2011]

FRACEEINZ it 2  OMBAMEEEZ P OITHREBRRAE 7075 LEBRIEL. T0%. B
Wizt 3 Lo mE, KADRE, FEEYOEEMORERED T v s T LTIER L TE
Tnb, BETEDESEL27OMTBOTISOET 0 75 LABERE L, KM EIERESE
PR A B 1T & 2 MbBAZE OB 1L, KPR o A, BAEAYoEBhotkeE, 13 EKY
ORERBEODRET Y 27 POEO OO EHO—AH#BIT2 D TH S [Mercer et al.
2011]e 2 07075 LARE—OEEIZ OO THIMEMBTFOR G » 6 EETTAERT B &
ZEEUTHEH, BHAD 100% 2B R OIRIEDTHEIMEH 5,

3) FBFICLZBEENTIRYIMES

ES

=
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OWFIBITONTNSE, h—RoF Ty NOBAZEIA =AY 7 —ifih, &L I3k
FTCRAFNERSENHWENOH 5 ¥ 7 IKERSIFT (CCX) MOMEAT S I EMNTE I,
dF=N—=HhY s —HEOHEHEL TR, &L T 2IHD NPO TH 5 The Climate Trust A3
Deschutes River Conservancy 2> 5 233,333M bk > « CO, 2l A U, Deschutes I35 D 1,800 = —
H—OKADEBMOBEETTH> I E, 2L OIS X MVBEENEI—R oA T7Ey PO
BT 21E0h. #—K A T2y NORZEDIHO T O T S LEFRFTOEHFAND 5,
2008 4E1TiZ. VY 7+ V=T I®D PG&E (H X » =x)IF—24) 3. The Conservation Fund
% The Nature Conservancy &J:[F T HMRAFEHIC L > TH SN A T2y PERA LI
The Conservation Fund (2 Go Zero ¥ 2 7075 LAHRBE L. & 71 v b OHEAF N HEEE
ATESLELIICL, ZOERICE > TENVEEEY L 7 2 —VEEOTAFHICB Y 2 Hibke B
BIEFZFER L T35, &7 TLUREGG T (CCX) Tidy 2003 4FICHE S 112010 4IPS
NBEFETIVAULED A VR —IZXBHENRF+ v 7TV N ML= FWBfibiic, CCX T,
AT RIVF— EH TRV F —ITMA T, RRBILR & U THIBIRIAR, Rl n] RE 7S BRARAR
EHMOMEYO=FEDO 70 Y = 7 MO Fbhi, 0 DOhOMEIZ/MIBIIAE O i
FIEEPSH—R 7LDy FEEDE LKL, DR, 2006 4F5 5 2009 4% TOH
WZHEMA =R To Y27 FT2IM FY « CO, DR IDTTON TS, HENBEH—K 4T
ty NOWGIEZR S &, 2008 4EDT AV AICBT 24— =¥ vy -5 HIE
HIEHE Y < CO, THBEN, HMA—F VHBRRBILREATH CFEOMFIEIT T2 EHA MY -
Co, EZK —BEEDBITHER L, LA LA, 2009 EHETR, HMKkA—F L Tov=
7 M 1724 TEY 27 MTIERLTE TV B,

< IKIRIR A

KERAEY — EXLZ O HENZIMOMAEEDIR L, ReEMBEEs Eohcffah s &
T, MPICHZMITZ E, 75 v ZADOEEIK A —H — Vittel 12 & 2 BRAD LI OHFIDBE
HBTHBHH [BEH. 2006]. 7 A U BT 2 HENLE O OFEH & LTk, Bonneville K&
BRI T 7S andby, 2o7ar S ATRIMAMEENICEE SIS O TR, LR
BOKFMEER BRI LB T UTHILS 2 &k b, JIIOKEHER 21X 2 B0 #lA %17 -
T3 [Merceretal 20111,

R EZ5 33

FLAG MO T 5 25 08 B A A M BA AR THE R &2 IS8 3 2 R B 5K I, JFI O 72 o BAHR A Y
BThd, COFMBEEYOBED DD AL X b T B, KD G
(Hunting Leases) 3. A, ZIV—T £ BFMI 578y —X s UL E—4ERMERIC
YT 2 HERIZMET 5 D TH O, ABPFL (Entrance Fee) (I EZFIH G L IE X
WHIIZ DWW T OHERZRET 5 D TH %, MEAEYR (FWS) D 2006 £0FAEIC LN
E. T AV AL L ORBIEED 5 5D 75 % BHAHICE N TITOhTE O, FHHIEENZE - T
A EEAMEZ DTN D, N T —NEPTRHBAROERD 5%H 50 110 BT K
Wit BT 20 E0WS T—S bH 5, —H. MAMDOIAEHED S B, FFiP € Ol
DLZN)IL—Y 3 ViEHDRDDOLMDT 7 & 2 UTHREEZH L T B3 HERLEED 3%I12#
EMNELS, LALBESS, HIFIZE2E52&MNH D, METIRIOLFIITIW LT
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5, IvyyE—MTER, THATEED 2% BEHEOFMICREEL TE D, T OMINA DT
139,000 Nob, FROBAEAEYEED OB T FEE N 2,057 FVIZHE>THWBEENSH,
—Jiv CORBFEEYROFALEICLNE, FRICFEEYOBEOFTIAFO KD 5 HiE S
DR E>T5, Tbb, AFHEFIHT 2H0 80 % FLAHIAFIHT 2H0838% &
BoTHBY (EEAY). XFHOSEFIHT 2HEM53%, AAHOAEFIHTE2HIZ11% &
MoT5b, BHEAYOBRIILET AV ATROBMLTHWEL 7Y - 3 VAIHOERE
THO, 16EULOT AV AOEED 31% T b5 71 HAAN GO 5.6 %) MNEBELT -
TVBN, ZTDRHICEP LB 4,570 57 PV (2006 4F) LMD 2 f5IcE &% > T
5, ZOEMD > BAAHMOFAEZ XL ONHEEIZDOIBD 15% T4 bH 66 BT NIV
X2 [Mercer et al. 2011], 76, ESAIZ K-> TCHEH ST oAb THROHENS 7 L
Uy FELT, T AU AHRKRME &R EEDIZET (WRD 23980 LT 2 8O —H (Gopher
Tortoise) DA EHI 7 L Y v b % Willamette Partnership 23fFH @ KEH (Prairie) A4 E#io &
"WILYy ’MBHB, ZDIFMH, TIA7 A4 KU (Bobolink) EWHHEFIZRIED 2T 5 5%2F5
DAL DBZOEEMAKRD L ETRRECI AT LHON#EELZES RS Z LI LTHILS
Bt #l#A [TEEBcase. 2013]. BAZE U7 fidk Ok & W Uik O ER AR EREST 57 + L
<— rOW DAL ELH B [Cooley et al. 2012],

cBEOYF—EZ

OV —ERIZ DO TOHENRZ LI ODOZ  I3REMBHME (Conservation Easement) T
b5, Rt E 3, LHEE &L NS 2 N PBUF & OB O EED 5
Lo EOMERZIRFE S U REET 24 TH 5, REHBMEDHIE X 1930 ££{8h S5 FTE
Ui, 1970 AT HRBIEE LR L TH S 2 OFEMAMILA Uiz [SEH. 2006], 1RAeHIEHED
2D =213, THOBFBEEFIRYT 2 2 Sk D HRHROREEFS 2 EICEHRT 5, £/,
ERITARMILHE, R, BRERIOMHE, KROEHE, H/ci T « v ADMER. FAMY OIS
EHIRAEMZ 5, ZOZKNFIE, HEOERRY —ERZEH LI DN S, K 0LHILR
SHEARET 5D EDHB T —ANH 5, LHIERRED 55F 5 H5, RENISAM O &P
RERBDRIRT 2HE02 0 RS £ 7o, LHIFTEF I U TEF 2N O AT b 2 &
EEREBL O BSAMESR T ST 5,

Tt Z R ML HEBUFORETEBHAETH O B, KEREPEYOERMARET 572
DOREMBEHEDOR b REBERLBAFEL > TE TS, TAYVAIKET 5L NS X bORII,
1984 412 535 TH » 72 b DA 2005 4FIC i 1,667 & 21 AERIT 3 fHicm L, & 7o, fRethiemE
&L > TRESN TO B EFTOMA I, 2000 £ 5 2005 FOMIC4BRH T -7 - <ML
TWb, 4 KA-#i b5 X b & LT, The Nature Conservancy. The Trust for Public Land, The
Conservation Fund, Ducks Unlimited 73% %, THi b5 2 M SR EMEMEEZ TSI 28 E LT
. BRHE S A Y OB BHOIR AN 39 % A —T v ZAR—Z DR 38 % {BHh7E E Dk
THREROMRAEN 26% E78 - T B, RKDOHBEMEDTTHH TdH % The Nature Conservancy D
LT3 119 OREHBEEEBIEBICHBELHERICL 2 L, BEALETHMREE D
DLDTH D, 46 WML BHREETET 2 ALNERE (Working Landscape) D Hif#E T
Holzo RMHDREHBIED XHNITIBZWMARERTFET FV/Z—HA—Th-7ch, 2
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o5 FMTIE19 RIV/Z—H—&78 > T3 (2007 4F) [Mercer et al. 20111,

4) RIREFCEDI(EBN G 72y PORYIES
* FRBAR

BUEETO LI AL NVTOF v v 77 v K b U — OB IAAE LB OH, HgP
MLV TOW D MAMNH %, IT4E, Regional Greenhouse Gas Initiative (RGGD), The Western
Climate Initiative (WCD, The Midwestern Regional Greenhouse Gas Reduction Program (MRP)
D 3OHIK T B s T LhBEE Nz, RGGLIZT A Y A TRAIOFEBNEF+v 7T KL —
FOMAATH 0| BIIREDOPEHIRI I B EHENE RS Eo H R HEBZH0W5 0D
T, LHEEHED 10 MAEEH TS, RGGI @ 2011 4 OAERHIEG 413 2 £ 4900 JF PV TH -
7z [Gardner and Fox. 2013], WCI Z 7 AV AD THEAFFD 4 MBI L, 2020 4£F TIZ
2005 FED LNV S 15%DOHIEE HIFL T 5, WCLOBIIHD 5 bik bHH#EAZ L DI
AV T AIVZTINTHD AV T+ V= TINTEL AR LHHBARE OB 1k 72 & o L3R IS
BEGLF+ v 7TV F L — FOMAMAT2020 4% TIZ 1990 DO LRNNVICE THAD S €5
EBERB ST SN TV S, 4%, @I « LNV TOKBEMELROFIEMThhNIE, 7 —K
Y=y PRIRERICIERT 5 2 EMRIAE NS [Mercer et al. 20111,

« IKIRBET%

KEHLG] (Water Quality Trading) (3 AFFE &R D54 (Nonpoint Source Pollution) %
B 7E KRS UTHIES 2 72 OEMATH O LT EHH BMP 250 L TEEP Y V712
EDERKEFRTHLEME OFINA~DOFRB MR 2 Z St LTSI 5, fEE
[ (Point Source Pollution) DHEHE ZTHHFAE (EMEIC I3 E R G0 ER M BE NPDES #F
) ZEEI N ThEBZ MO0 TR MOREH RHEREZ » SHEA T 2 hilsr o 34,
WE LTI 50, BRERETKE (EPA/OFW) 7% 2003 AR F8 4 U 7o KB LG [BUOR T
B THEN, KPR 0BHATKEDOM EEX2 Z LN TE 2846, BRES. BEWE, £
DIMDHEFNEITODOWTOKEWGTI 7075 LEERT S I E 2T 5, £/, KB HE
(Total Maximum Daily Loads) D%fi. /KEG R IEEDESF D Icd DB H OB HER7EH]
WMOIcHDA ey T 4 7OMNE, RIEHRALO A =74 77 4 7 OHEES EDicd D HER L
GleXET 5] Ea3NTVD, BUET A U223 din &b 66 DKEIEGI T 07 5 LB L,
ZDH B 2008 FICBOTHBEICHIEI SN b0 11 b B, T, WIIFFAREEALTVS
236 DFEETGGUEIRR @ 5 BIFREO GBI — LU LG 21T - 72 D13 121 D& 78 -
T3, 2000 4E 5 2008 SEO I I SN BBE S2 HH FVIZ E-T0a M, 2hoo®
CIEEHUTHT 2 & DT, FRMHIPMMITT 2 & DD TY 0, FIZIE, XvvnR=7
JHERBEARFEE I D 2006 4ELIE DG 54 Hhd 205, £ D 5 b, FRMBIMRIZIKL DR & KR D
BED2HOATHS [Mercer et al. 2011] AL T UMD F 27 T 7 1 VJIIFIH D NPDES #F
A OHIZE, KIBOK T ZX B 72 DRNID /Ny 7 7 = — > ORKIC K D BEZ/EB 1T A0S
FNT 5,

- M 2Rk
M HEER T A F 1 V7 2B U5 —HT, —EDEHKHO S ETHHMHHEENT A F 1
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VITOHFNERFETEILENTEELIEEREL TS, ZOFIABEICE S &, HiEaR
HMELRET 200 ERM« 7 LY v b (Habitat/Species Credit) s R UREN Y F 0 7
(Conservation Banking) & WD EBHUNINI I 7 4 7 — 2 5 v EFAUO TSGR E 0,
PREE NV 7 3G IHESEO B2 R 2 7D O FEHAEAMIITHOMAE L LLRAFEO L
HWTHO, HBENTAF 4 VI ETOIBZE/BLOGEICEREEFEDO I LY vy b ERSE
T35, HIPHFICLZEHI T4 =Y a v NV ORBOLHHMBHEIN TR G 1995 412
AV T AN THIZB N T, BEETARMORED DRV T DFNL.OTTENIH S M
ah, o, NBARIAAEYR FWS) HdfEHMD oo ity v 7 o] ZBlG Ui,
h o ORBRNETHEIDEI) Uic 2 & 6, 2003 SR faBp AR (FWS) 3. LM fy &b
SO BTN 2B AL 7| v T B O ITHUBEIRE S O 4 B2 B 7212 /E D g b,
B8 21R4e/N 7 (Conservation Bank) % #3LT 5 &) E A2 THH Ui, LHupr
AEPHBENT A F 4 v 7% BE . AEEEYR (FWS) 5 53 A] (Incidental Take
Permit) %521} 2 LB NH O, FFa]OFEM & U THRBIEIETES O L BHO B O 72 D O g 2K
DicH OHFE WP AERBHE D2 < IV N—omfbis &2 & A QIR 23 (HCP) R
EMH B, A vt A MORERBLDI2H® HCP OKEFRERShn 5 & & bz, 40 5-10 )7
NLbOBMZET %, A THRIBEIHBS BRSNS 2 L3R & MEMEOE T %
B r =205 0, HCP i MiEEED 5 Z & 1370, 2009 FED K ET 10 /I 96 D4/
VODIEEL, 101,158 T—A —, 143 Fig 2 3EEHOMENEN TS, 205 b, 85%IC
H725 Q2 DMRAEN L7 3H) T +IVZTIITH B, 2005 4 S 2007 EITH T B4V 7 DAE
MINADFEEE 200 G RAVTHD, N 7D 5D 17%. 1430 7 BFEMERFE LTS
[Mercer et al. 2011], 758 HIPBUFAEL AU B 5 MR RE S I3 5 — Ry 72 g8
ATy b E0OHEE LT, RAMRFLSOTREEBE2LA2ENTEEMES L
Vv Ml (Recovery Credit System) & U9 144532008 FEic T hic, Thid, 2005 FF»

5T FHAMEERMNLY 7 14 D—FE (Golden-cheeked Warbler) DR D 7212 f B A LW )R
(FWS) L LT LA LYy MilEEO—FTH 5,
cBEOY—EX

PHFEE MR BR 2B Uy S/ME U ez, &/ Mo I 74 7 —v 3 v & LT, R
SEMBET I, OAS I T4 7 — v a VEFE W EETOI T4 5 —Ya), @
in-lieu fee 707 5 & (BB ~OXH, QEBMI T A=Y a v Xy Ins s LYy MERE
A DOTIDBEH ST oSN TS, ZORPIE 1972 FITHIE S oK EFLiE (CWA).
B LU 2008 FITERBEARF#ET (EPA) LREHE LEEK (ACE) 2HTHH Ui K& O 150 38
BIF4 47— a A 20 TOBHL 2250 T3, 1990 LR IZEH SR EA V44 b
TOWMI T 47—V g VEIFCHHEREM A S - 725, MO ETHERT 5 2 LItk L
Ba ORPUHEA, A TV A POKBKAE I T4 =Y a UDBRESNBE XD IT -7, Lito
2008 4E O BIHI T ERIANIZ, N> 7. inlieufee 7075 L, HH6DI T4 45— a VOIRE
SNTWB, ZOXDBEREE DD, BEHNO NNV 7 PEH LT3, T8bb, H¥EH
D N> 7 DFIZ 1995 FE1T 13 TH - 72D H 2001 4FI1Tid 176, 2005 4113 305, 2009 4F1C
A3 TS, TOXDBITED N 7 DABIT b &9 2009 EBAE, NV 73
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EERDISRICEEET-TBO, FARZFICLZESD I T 47— a VHMKIK 59 %, in-lieu fee
TarILN6%EHDTNE, 72, 2005 FEDOT -y TRV 7 OEEERERS &, 722%
DMEBMZEETH D 142 % BMEUF. 7% 5B, 5% 0 S EUF L IEBURF MR & 72 > T
Wb, 34 MITBOTHEFEET24,178 = — A —OEHL « /NI I 7 4 7 — 2 3 VDT b .
I—A =%/ D FEHOMKEIL 74,535 NIV THD, 3FDIT 47— a VOAKFHEHIZ 13-22 8
RIVEHEE SN TS (2008 ) [Mercer et al. 20111, 8. EDHEE TIE Z OFIT 18-32 &
L7585 TW% [Gardner and Fox. 2013],

4. BEDI LTy PDRE (stacking) DRIEICDOWNT

1) PES OEXMLEE

PES 2% 286, BHr BABRY —EZD ) 5O LofifiicfimiE 4 Ts0n, T04
RBRY—ERZ0DICHEM L. XEOHORME SO X S ICEZ 500, ARINEE & Z04RE
FH—EXORELEORREPRIT OO TORENAR S 5D, hOERBRY — X &DRRFR
BESIR>TOBDM, BEMFTITNEKRENRHEIEZ H 5, HIZEE, KEREY—EX
Ehah s bz b, KEARSE, KO, BEWEORE., HErOEMOMD. HTFKLAX
VORI, KEEYOREL oD OMMEE NI —EZXNEGENE L, HrOYF—ERE
HE LOWEBRIIODOLDTOREMBRIIOOTORENAES TS TRLELIMESH 5[5
M. 2006], CD7H, aX7VAQHEFTIE, RAELT, THBFRTHE2hHEMEV D H
MEHEETXH O ERDTE O, HROPPEENEF — 7 ORI TS > TH, FLHFED KR
TH->THRADTINEZIT BHHATH -7 [Francisco. 2007]o T HITH LT, EELEE
RRK, ALFIER O, FEFR T IE3RIC & > TKBEDOHLRKEDHDAIEE LD, E#h
THEEhick > YV 25 ZD Copan DMLY AT, KEFREYS - EXOMBEIZE-TI1S
R O TR O NARL A D Ty Z MG U TS WEISRE S hvic, B/, filibki, 7 — b —
B, HEEEHOIHIHBESEOESh, TAENOBM TS S SITHIMLEh TS, FHk
DUNTIHE=SFY v 7INTOBRFEEMDSR GRS YT, £E=7 1) V7 & T 5 R,
IR, DR, VMO E S > T B, T — b — Gk S N oAk, Hia & thehk
BHy, HEBSL - HEEESV, HiEd D « LEEEZ L, HEE HERET LoIEHITKL
B oTna, HAEBEMOT TR T/ m 7+ LA M) —ICLB 600K bE < 72w A
M B 78 5 T3 [Francisco. 20071,

F o, XHOELTO YD 5 OBEEORHRMEE VS BLETRAAEA. ITHRE U ic b
RIICENIHFEMTH -7 LT hH, BAFKINE U 27 MMEOEFTICE LT O E L TR
fTIZ7 W, Wonder [2005] 75 VND/8535 I+ ZRBICBFAHEFTRLELLS 1T, E
IRIC b7 2 HEBRY — EZANO IO OEA R, FHREL RS T 2 S EH O igi/NS 13
F—RIIBWTOAFERTH S [BH. 2006], 2 X5 Y ADHEFTIE, I B ) 27 MK
WEANCE TEHODBE S NIAEEENH 205, KV 27 Z0HBEHITIR, EBRY—EXNEH
{y MOEHITH B ENI W FDOEMEEM I THATD AR E SNz LS [Francisco.
20071,
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TAUAICHEZREE, A—KRoA 71y DO« /N7 LY w b (Wetland and Stream
Credits) BMEFABIA VR T LI LYy MBETFATETEY, Eido &5 AfEITmA T,
JVUYy bPOERDEESTODEBELE>TETHWS, UFTH, TOLHIBTavy s LA
T=7y bDIVYy bOSKALETRIZH - TEENTEXLFETHIIHBO I/ LY v FOF
T (stacking) ITHEREYTT, BHELTAHR,

2) EEBRY—ERI LTy FOBE —FREUMEREHN

T, TAUATHGIENA TS 7 LYy bizid, O EDERBROY —E X « BEDOTER %
B27edHic, —EDITY TIZOLWTHBOERBRY —EXEMRIELIELHMNELLBD
CR#Z LY v b, Bundled Credits). @fHBI D4R Y —EXITHEH L TEOREREHME L
b0 (BB 7 LYy M) OZ@O0NH 5 I EICHEET 2LENDSE, OOflE LTI, &l -
INFIJIIZ Yy b (Wetland and Stream Credits) $AaifailfEA S L 2 v b (Endangered
Species Habitat Credits). PREHEMENH 5, @DHIE L TE, KEZ LY v b (Water Quality
Credits) =R ATty Mdd, REI/ LYy bR, LHIrEE» S Rhid, #
BoH—EXE2RMT 50, A &ELTOHNWE—DDATH S, BB, A7y F&)
Bierid. CO, PP EROHE L ERE DN OB I EOPE 2159 2 EMNE L, — /AT
Tar—vary GEAD &0 EEGRHAEREIRAS O A B0 X 5 I ERR KA DR
ERUTRIZHN 5N TS [Cooley et al. 20121,

fadh e ANEI 7 LYy Mz THRAE, SHEKETEE (CWA) ITX3BHI2EKT 5
TeDICTREINE D, [RONIEELEY —EXERB T2 LI T 2 B8R GENS L
WEANCRBE SN ZThER S Q0] EBEIN TR, FRICK > TEEEZ T 2OV
TOTRTOBWREMELILS IT 45— T B EDBBERENLTLE [HKOZ7 LYy b
(Bundled Credits) | TH %, {BHOBHEHIZX > T, KEOLEBHO AN, KEHEEERED M L,
REBEZ EDOH—ERBMETEIEMBEINTHZDTH S, D, B4R HESF
WA BTN > TR, ZOHIZEENE T —ERICODOWTHEEIT. HIZE, /=2
07 A FHOBHEHAE TV TR, KX, KE, ERHD 3 >OMMOERESETD Sh T 5,
Uichs-> T, KEWGITRESINTHWAKEZ LYy NI, B« /DRIJITZ LYy MIZEENT
Wb EEZ LN,

o7 LYy MIESITHA I MA [2003] % TEEB TEHEINTOSEERY—EZOD
HH, TAVATWIIINTWS bOIT >0 THRAE, B - /N7 LYy boEh, HEGE
HAEAEH# 7 L Y v + (Endangered Species Habitat Credits). # & O'HEM BN A TH
DIMEHBEIRO 7 LYy b EBZ SN D, MBEAEREE (ESA) TR, LG E s a5
HAWR (FWS) & 72 3ERERER (NMFS) 2o 0FFalMdhid, Mo 4 B
B EBZ 2ITRPFFESh TN 5, ABEEYR FWS) TR, HBEEHEEO 4 Btz R4
T 5M, b hE, HEEEEO R A EE, 81T 542N 7 (Conservation Bank)
AHRETHIEERDTEY, HBEIHREOERMTEEBEEZ 211k 2T 553, TOREE
BT B1DITREN I PO LYy PEMAT A ENTEEDTHS, ZOERMD SN
I3# 7 LY » b (Habitat/Species Credits) 3. HROMBEEIHMO LD D ICHERLETO
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T:REDILZy b GRHMUNAII
JL Iy b RBEEEES M
JLTy b REMTIELRL)

SIKEILYy b (BERE)

CikRILZy b (BERE)

K1 FREEHBOILY v FOBRICODVTDS XA —2

GMEMILTIENI LYy bORBEINZEBHIZROOATHWEZEnS, [RO 7 L
Vv M THBEEEZ LGNS,

ZDEM, —EDOTHOET B LETOEBRY —E X214 3 HIWO R A b Ak
(Ko7 VYy b THhBEEZEZOND, el L, REMEMEDHFIET 5 Lo G & ERSR
Y—EREWTET B EMATHED & DI TE O RN S LA & D S B O HEF
ZHETZLDTH BN, BRI —EX0WFETHET L LIRS RT LIS TH B,

INSORMO I LYy MEBO 7 LYy bORBREBKIIR UK TERER, 10 XD
185 EHZZ B, HED 7 LYy MMIRHLOHEBSEHMD 1A SRFE PO A ER DO 2RO
BEF Ty FTEHLDIIEENLEDTHY, 2TOY—EXEZBEHFWT 5 Z LidiThbhd
12, EBHOmERE (-7 —) PMBEBEHBEOOBOOROD L5 BHEM TSNS, —F, Bl
DIVYy FTHBKEZ LYy b (Water Quality Credits) A7 —KR> A 7+vy bTlE, ER
S U R bhY) RETEHWMENE, O, KBMEFMBO 7 LY v bOFEEZNTH
MHHEOFHBAMEB L TR ENEANE L2 2RI LTS —2DFKRES > TH
5, X1 THREREEEICE > TEBRY —EXORENRaDSDICEN LIy — 252 EZ B &,
KEH—EZD Sam s ShbADE LMK SNBE, REBES —EZX b ENKSH B84
(CbD)\ ZALM R WEE (Cb2). WP T 2846 (Cb3) DY F IV ANBEZ SN S, Cbl DHA,
stacking I & 2 REBEE Y — EXADRFZEETIRMAHETH A5, —T. aldp b b~DEALIC
XoT ORI LT B ERBRY - EX2EREGLRMOY —E X Tad 5 Tbl IZ8I3
BHG. AN OGE (Th2), WA 5546 (Th3) O v+ ) AH 0%, Cbl D — R
Tbl ® ¥+ VA LR ZAREMNE N EBbNZ 0, KE—EZXPRIB[BEYS —EZEML—F
I 7 OBRIZH BALDEER Y — EXADFIET 2H/E. 2O TREBVWT—20H 0185 THA

Do
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3) Credit Stacking EH DI L v FOHRTE) &IFAH

stacking L3, bEbEEROIDESLEVHIERTH O, KH [2013] & [MEFIIMSAL] &R
LT3 55, Cooley et al [2012] % USDA.OCE @ [HHiFifaE MmO &Moo L, o @ ok
RBRY—EXDOXHNEZIF BT E] LI EFK, Foxetal [2011] o7 47— bHETa &
Y ZRERI TEBMICER L TORHIRICHBDO 7 LYy FERET EIE] LI ERNDH
BZ&, g, LD/ 24854 FMNOHEFOLSITHKDZ LYy b GRH« /NI S L
Uy b)) oz LYy b ORBZ LYy M) 2TEHIRELLS =X AV T 4= TN
BOTEM - /NN 7 LYy b EMEEREER LYy b (EBS5BHROI LYy ) E2E
BLUTRGELE Ty — X 68D THOONTE D, LT LMD LYy b O IRGEI RAE
LTHOOIBFERTREOI ENS, BE T 500ic, ARTE THEO/7 LY v MO
El EMTAIELET S,

o7 LYy bORTE (stacking) | 12, /KFHE! (horizontal), TEE A (vertical), K%l
(temporal)\ 3ZHLWE (payment) T4+ 51 5,

JKER stacking & iy —DETO LHLD 5 BZERMICER > TORWETIZ DT, ®iE57
LYy MalGEd 52 EERET, HIZE. MMETT - 2 BT A ENIR DNy 77— —
WDOWTERES 7 VY y bEH, OB ODOTRREI VY v MEBZ X5 B8E %R
To ZOEEIZEMPNITMIL LRFETH 3720, BESBR WA (. HO stacking & i
ABEINT, HIZ /LYy bOTNV—EV T EMEINE bbb, ZHROMRBRELEBEAAT
HEBOY—EZXD7 LYy MUIZID LA TO 2 REFEH & 1 5 Willamette Partnership D i
DATE, THFEENZTORTE 70V =7 MXIKOEHITO>WTEM I LYy M ERFEL
725 WEEnRES MR IHEA B 7 LY v PROKEZ LYy NIl E NS LDk
SEED stacking DAHMLAZBIFE LT, 7L Yy MR HIZIKFEEINZDEH TV 5,

—J, MEA stacking & 1E. —DATOTHDER > THBEAFITB O T—2DRERENIT L -
THEBOHNEZIT 5 52T, HIZAE. THRIHZENFNDO NNy 77— — ik 1T
W ZORBRKE I LYy VERBZI VY y bOMTKEBE LOIBLBETH B,

¥ 7o, WFRIA stacking & 13, TEEA stacking EAT UL B8, FHWITHFRIINE 7 4 L5 74
HBLGETH B, Pl THFrEF A B OBHE 2K L. £ OB ERm s L
Uy BT, BH, RCEHTREI LY v VEBZEIBEATHZ, /—ZRha 51 FIM
THEICE -2 — A3 ZOFIICHE N T 5 LEELON S, 2D — X TR, —HEOEHDERK
WZOWTEH NI Z LYy FEKBEZ LYy MECEICHELELLDTH B, 2000 4EIC
Environmental Bank and Exchange & 5 ¥ EREZR 70 Y = 7 M2 TOEH « /NI
NOFBAEMBKT B 7200 « oI 7 LYy A2 —ZH 0T 4 FNERERICIGES 5 7 o
DUz NEE L. 2009 I OB T a Y 27 MTOWT, BN EBEE S L
=2 — RSN O ERY OB LMW T 57D DKE7 VY y b2 —AAm T4 FH
B RRERICHGE L, 20N, J =205 4 FMI I D& BEHEFZITONTOHMR
HflEzGELTHEh -7, bLLATORGEHRAOEM « /NI 7 LYy MIZODOWTERI LYy
NOWFENTFE NS, IR LI EAE Y ROEHEI LYy AR B &IZRD, 2h
BERIZ LYy MBI 2001 ELSHEGEINIRREEZ GBI SA I EICBEENS, 2O

il
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e, J—Z2An T4 FME EO®%EH NI LYy boTad s MRERILY Y b
RPNy Tr= LYy NEEBELTURET A AR LADTHS, ZORPIIREELHE
LLZWEKEAZY >~ & (doubling counting) O — R &L & T35,

F fo. XA W stacking &3 HHIFTAES DO ORETFEHET . T OREEBOE» S
DX NEZTF BHETH 5, HIZIE. BHLOWEED 729 O HEIBBUF O IR ITE % 521 7o R
DT L > THHESNIERRY - EXIIDLTOIH W EZT 35 TH 5,

4) Stacking DERE LIEFE

IIVATFLI—F v MIOWTIR, ¥ —EZXOHM, ¥—EXOERKEHEREE (2
oo /NN T 45 —2 a v N 7k B8MD SHNOEERRY — EXDOHEE), —20
HERERY — EXDHIMAD/EERY — EXDBWMP EH L — A7 (RFER®ED 729 itk
DK BEALLKBIFDV Z O FHRED D) &, bEXOHE S ORYMILFENH 2,
VI'F T3 Fox etal [2011]\ Cooley et al [2012] DFRAE#ERZH.0MZ, stacking (2B 5 FEHIC
HAEUTTHEZELET S,

Fox etal [2011] MEMLAT AV HOTIAY AT L= v MEBEFIRHTE, 7LV vy b
stacking IZ2WTOT v 47— A (2010 4) ORI LhiE, 3745 -y a7 Py b
stacking DEZICOWNT, KRG OF T [ERMIZEH L TO2HIBICEHEDO 7 LY v M ERE
THIE] ELIHIERERIRL TS, 2 LT, kSMPABERPRGED L+ ) A & LT, ik
EHO7 LYy MR F O, TOHREFPIELT, AV T+ V=TIHTO@MEF—) (Vernal
Pool) @KW x> x4 (Fairy Shrimp) 7 LY v &M LY v MASHE U EHE LT
ESINTWBHNH 5, 07 —XOGEFR. BIFEEET — LAEYIIENRG D 72 DI B 217 -
TED, HETRDBSNTNE I LYy MIGHTE I ENTERNID, WThhDOI LYy
NESRICHGGE L2813, A0 7 LYy FORFERAGEE 72 248, 24 o
HRAT BRGSO LELREH 2700, FEORAIEF OBMYE (additionality) DR &
FrEpRE LT 5D TH B,

KREAERIT L B & stacking IZ OV TORFRFOBLZE . £D DO D M ANREHT
EDHSN TV, FIZIE. 7Y FHOMBEEHRE7mY ¥ 27 ok a7 (Florida Panther) 7 L
Yy MEFWS EFEROA—KR 7 LYy POIRGEHEERRIRT 52 2 ETREARD LTV S, &
o AV =5 v FMHOKIREBZ R 2O SUBEATEIEHEIC B W TR, KERGI7a 7 I LItk -T
MOIRBALA ZHNBIEICHEDSCRFE 7 LYy BB LEIN TS, 51T, BHARRE
B2 (NRCS) id. RHRAIEE) (BRSMWGIY —)) HOKBERFONIF DI LYy b
2R 5FHEOMFEEIT>Tnb, ZDIED, Chesapeake Bay @ Bay Bank (HEMIZHElE. KK
KE). A& L 32D Willamette Partnership (%4 @4 B, #Hh, AKE). A/~ A A )RR
5170 =7 b OKE. RF) & SBBUFoRBIZE v ERO 7 LY v E2GET 5 70
V7 POEBENTED, 105 =%y MIBITBIRFINERTE 2 L5 BT 3,
Rz, B, KE., 7L—) — B, S osEHE EEEO 7 LYy PORGIEIT- T
Willamette Partnership Ti3. 7 L' ¥ v b&EFE D (Credit Accounting Protocol) 23#fif S, &
BIGEIC & 2B IMEOHERZK > T b,
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UL LA S, —J THIBETO stacking 12549 5 F#HIAUIRESBIRICH 5, HlZIE. EPA
OKERG BTl AREWG [ OIHMEIT & > THE U 2 Y3 4E O b LLE O M 72 BB
L (BRI - BE, BEEY  KBEEMOAIH) 2XELTHEN, ZoBAII. KEY
LYy MIMATINSDMNHFHEHEIRICONWTOZ LYy FEBGELTHELDE S HITDN
TEYIES M0, BB, RN EERICE ST, MEEERET 5 LHrE &I —
DY —EZDOPFEBMBO Y —EZEEIE I T ENBTWED, TaVZXF L7 LYy OWGEIRHE
HIZTEBLMRENE LI EZ T bHVE S,

/o, HRBIFOMBEED 707 T ANFEITSNEEIIIONTDZ LYy b DIRFENTTFS
NEDONES M GZH T stacking D—F 4 FEEZ 5N B) 12D T b, MM OBORIE
M—%ERNTND, BHEENERL T3 ERROBATEHOEMBIZ OV TEEME2T->TW 3
eV Y =7 7u 54 (CRP) TR, T, K. BEEYLE EE2RET S 70 s 5 L0HM
ICEBEDSRIER DR D IZBWTIRE, KEREDIZ LYy FOWGREHBFEL T3S, BHEEOMN
WY ¥—77075 L4 (WRP) PEECEH L7075 4 (EQIP) bRAKOMEEF LT
5, ThuTxt U, BEHET R (ACE) ®EEifR#/T (EPA) 3. CRP ® WRP O A S 7z
o7 LYy bOWGEEE LTS, kT, ATFEAYE FWS) OfRENyF0 7
MoEIBT 1o 7S LTk - THA, BESN BB L >0 T EEREA B L
Ty FOBREMTERNI EEENTWS, o, A—Kr<x—4 v NTREBMMIEEHERT 57
WIT stacking 222 —ZAME L, AV T+ V= THOKREITE Y ¥ —7 (CAR) 7ur35
LT, 78V 27 bOERMENI—EL EO R EMBEESIFE L TORBERREI LYy
NERGET B EAEEL TS, Foxetal [2011] (3, FEL TW5 2O & 9 A AWFEE SR
ORI U stacking IZOWCOHMEEAMHRT 270012, B~ —7 v POEBATTH
% EPA. FWS, USDA. ACE. NOAA 73 &, MUZMBIF OHEHENNETH 5 Lk T3,

% 7. stacking #4175 2 &1k B AU v & LT, Cooley et al [2012] &, OKELEHZ
BetE7s ED M OB DO RHENKER E L THEOY — EXORF#ICRN 0, tHaE Lo
ALTLWERTOLEBRY—EXORLIIED 38 WAL 32 &, QEBOY—EXDTHL
DM EEOBREM 2 £ 0725 2 ET MNP OCTERS Ldh-/c7a vy
NREITAREIZE B 2 LIk D, AR — EXNENOBMEHC T NS 22 &, OK
BOZHNIE>TEIOVEOEOVARDO T Y 2 7 NEFOGEEEENS 5 2 &, #lZ13. {&
WOBHE AT BE1T. KERED 72D ICHUITHA THRE T 2 UL L OB 21T R %17 5 Ban
BoNZREDNH 2 2 &, OBBOTHCEHTHT S ET, BUFICX 2 Hih&ZEHETE 5
AEEED B B 2 LD, ERIFTE, —AH T, MEEELT, DZavRTLI LYy MNTLD
BREEREOHBII DO T O L &3 BHEHLT 2L, @F 7y M T o s I LIBLT (&
ek (additionality) | WHERTE KRB AREMENH B Z &, THbBLE, EDH—K A7
ty NP0 S LTI, FEWTHIKEHERT 200, @% TREM SN OITAENHLIZ
Ko TEMMIZEIN S &S TEME] HEEEZ->THwb, Ll EEHVICE -
T THFTEEN T 0 Y 2 7 POEMD 1D ICBE R AR XA B &Ik ->TE
DEDPHERSNZOAREENHTL 20 TH 5, £, @stacking I& D 7 LY v b OJiHR
MEZ T, MO T 2L etk b 5, 01, DA 71y b7 o s LUNMTBNTDH,
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THFTEHE SO TH O TEITERERRET 0 7 I LI DO THBO X OWEITS 2 &, B’
Shitc7n s s NEEOIEH O &V D S CTRBENAE U 5 HEET T 5,

S 512, Cooley et al [2012] (3. stacking DEFITHAGLINE 7LV Yy DY A FITD
WTL PESEPES. PESEA TRy M/ 3745 —vay GRES L CIEEMAD), £ 74y b/
IFaF—vay GG USREMA) 471y M IF47—Yay GRES U I3HM
B) 1 EDRRA 12 — XDV THRHZTO, —IRNICRBOA 72y M/ IT4 =Y avk
oA 7€y N IF45 =Y a v OMAELEOEAICER LoafgEnd b, £, 47
ty N ITH4HF—=2arI Yy FOWGITE, ¥+ v 77 KL= NOEEEBRNTEN
HEOHERIZ>WTORENH B E LT B,

Fox et al [2011] ¥, 7 LY v P OEREENBEIZOWTRBESEL S 2 ER3EE~—7 v
MZESTAREATH S EMD DS, stacking 1220 T O EMME] AFEEM & N7 gL 78 BRBE 3
TAT—Vare—ry "REHINZLENRHD D, ZOHIIRBTIEITb T stacking
12D W T DEREERISWFFRICEE DS W oV —IUED & EFSEUR 5 O #H#E S AW R TH 5 Liamo 1
TWhb, XHOORFEELT, REFEEFHITHT 26005, ERITHTE2EOIELETLI LS
RESINTO BN, ZODITIIEFIOERER Y — E XD IEMEEFEM & 0 D K& BBEMNEES
5o

5) SHROEBE

PES/T I Y RF L= —4 v MIOWTIE, ZOABHIEAREICRMEZRTIIT BERD
Bz 123E D B B H, HRGIZZE OO MABILKL TS, PES EHEMAEKIRT 2 X0 bR
25, 50 EHAEETHIRITHRET 2 X0 bEREEIT- T BNENIEEBEH OIS &
WO REV IR T 2D A TH B LB ER B, £ LT, HHIFTEEBEBO /7 LY v bk
W (stacking) #4792 &iIC& D, ML= FA T7ORKEDH 2 DOERERY — E X DG,
F=2 I ELTNRS V2D ENKERRY — EXOROIRIYEIBAK B a[hEMERH 5721 T
1K TERD HHAE R Rb 2 IS FEAE AL RS 2 b 5,

BOETL, A=K F Ty MOHRMEERZ O A, b5 0 FREHEMO 3172
KFEREOHW DA ENILR L TOWB DB, EMZHEA 7y Mo EOFHILRTI Y AT L
2—4 7y NOEAOEE bdH D, EWE stacking ODREICHUNT 2 LB ONETHAH, &
Dl 5D5 Bin S, PESBEEOW DA IC >N TOERAEED 5 & & bio, BHERET &
FEREBAE D FEE D ZHE L 2B 2k ERZRFNIRAEERD 720D I =< L78 L S EE
LEMII R Y — E XD D FHIERIC S W T ORPENAI RO BT, & 5 W IR ED
ZAREBO 5 BAMTAENOHRME LSS L ERRY — E XML L £ 5D,
B4 15 HDAEEE & SRS AERER Y — B X & OB ORI D W T ORMER A RO Bk &Rk RLE
EDBLNENDH B EEZ D,

x
(D BRI L 2 /BT ITHIET 27200 T2y bRIT 47 —va vy BEDI LYy b=/ y b
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1E, JLFEITIE PES OfiEIC & N 505, ARiTId Cooley et al [2012] ORAMZHEL, PES Fxa v X
T L=y MU OBURHEBIIC & 2 IR ATE B~ O SR B O YL P IEBUR B EIIC & 2 IRATEENIC X 2
HEMEZHND I EARTREOERTHO, PES/TA VAT LR =7y PEJRTE I EILT 5,

) axZ ) A OHFMEFITE O TIEREEY — EX~DOFH > (Payment for Environmental Services) &
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JE-F- )RR D BEY & I D 5 7o dicid, B O B O Z A& FE BB DRELRIC
X BRI T 7 A F 0 RKROMEN KD 5N D, 5 LIAKEIZ. HREDTE « FatBRE» S
FELF « BRHBFI £ TAE—KANICEB L, 2h S DHE TSNS v 20 B S EES
BTSN THE SN S, WHDIEEFY 272 YA Y MEBIFRE, FRlBEERE—ER
HIgTEROBEHOBERERITIZZ D LRSS U ANRIFI TN EREEL TS,

Consideration on Decommissioning Finance of Nuclear Reactors
after Fukushima Disaster

Yoshihiro Fujii®

Abstract

In order to operate and manage decommissioning process of nuclear reactors smoothly and effectively, we
have to establish sound financial supporting system to them, based on appropriate cost estimate and prepaid
money. This system would be constructed by well-designed and balanced allotted with cost and money
estimated through planning and developing to decommissioning and reuse of the sites. It should be called
decommissioning risk management. Unfortunately after severe disaster of Tepco’s Fukushima nuclear

plants, our system has been exposed a lack of confidences.

(D SLw LLUA, ERRFEHERERSE AR 2%
(2) Yoshihiro Fujii Professor, Graduate School of Global Environmental Studies, Sophia University, 7-1
Kioicho Chiyoda-ku Tokyo, Japan

67



R ORBIHOEY 7 >4 F VAT B EE
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a) [FL®IC

I3 %iﬁﬁbt% ERFECHR 2130, ML ILAREHE IR &3 5 KIJREITE &
Bigh, BEPICRSHETZEZPEHRLZOENAY v bEIN S, —HT, 20114E3 H 11 H
O R B IRTIREITF O & 5 B EYE O 75 BN EOT X 2 R, AR RERTE B,
PIHE, Th oIl X 2 PBIREORE S, B I 2 MEIMEOREMNRELL T 5,
ARTIEI DS BRERBIHFED PR OHED 2 WRGEES 5 72012, BKTO XIS & O g% 3 A
%,

b) 3IBHEOEF7 T O—F

JRFEDBREICHIR A S 5 & 51T, FHAFREFIREBERBREABLUMCS ChETHRPTREETH
%, WRIE T4 (World Nuclear Association) 12 & 3 &, #3740 4ERIC R T 85 O
7L 45 OFEBRR « AAEE . 2 LT 250 KL LR 747 & 2 < OB 1 7 L
MR DBEFEENKIEE N T By S0 BEFMNEEITKD - FE I 15 5T, 514
BEfEZE s, 48 BRI RAEH T (Safestor) 12H 0, 3KIFMH SN, ZOMIZFFESINTHA
WIRIEEE 1S,

K Nuclear Regulatory Commission (NRC) D3 FHICK 5 &, FEFICII3TWH O Y 1 THb 5,
SRR o A REZ DD gk = 1 M S EER TR D B < 7 — X (Immediate
Dismantling : Early Site Release or ‘Decon’) LAEH TITE < & O O R HEFERY O Ili= % %
BRI IHALEE F TIZHEH 40 ~ 60 > B 7 — X (Safe Enclosure ‘Safestor). Ji¥E4 1

’:’“11“’5:@ U CHLEEd %4 — X (Entombment : ‘Entomb) T %, Entomb ($HI5F 1725 &
Ty RET 1960 FUS, AN A, TV b)) Ay X7 5 R4 0= T/ FBRE 147
15 &AL U e IS M B

% { OFEIAD Safestor FEAFA LT 5, HY S N FFA IR 0 B ftidk o Bt o B,
EMERT 2ONELH TR B VARDTH S, HADOBRF T HREORIEH—HFE (1998 RN
RE) PPIEIEMESE 1, 2 58 (2009 £ICEFRE) & 2D,

o) FLEFFRERFEDIKR
et 7 7o —F 0@, WHEBHICEET S, &> & &M Safestor (3 Y4405 & b B
FUEENEL &, WIREESBRIRINE 7y —2ABD B0, T040, UWHEREIhSL &
I8 %, oA RRIREFEOB A MPIDOFES5E T FRER 2017 45T, B &4 550 &M &

(3) World Nuclear Association J5if /1% &R 1 7 VB4 2 RZENBIMT 5 R L XL oRFH
Ko R v Koy BiBEY I VAEEZHED Y S U4, 2001 FICHBSE. BEICE S, BHAD
FHE. BE. HAE BB ESIERBICE > T 5,
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HOoNTOD, 2020 FFICEER, 5122025 FITHIERE SN TW5, ZOHE, BFEM b
885 M. 930 M~ EFIE EFonTW S, EFEEDHE. FFE T304, BT 2KET
841 M LA ST a0, MEBHKEZY TR THHGIRESNREAMELRIL L2 &
T, BHEENT2EA5N TS,

KENE 31 HOBEFRRFEFRD S b, D75 &b 14 HDJFEF % Safestor TUHEZED TS
—J Ty WD 14 #% Decon iT & » TUEAZ W UILEH 72, ELoLuvCkER S TEOE
TH b, 7c&ZIiE. 1989 FF 1T P8 X 11T Decon THLHE, 1997 HEITFEIFSE T & 7 5 72 Xcel
Energy £:12 & % Fort St.Vrain J5i% (2w 5 NH) OB&, MBS EAIE 1189500 7k TRE
kWh 2720 1 & >~ bLLTF 7 5 7o 1979 AEICH A % 72 Three Mile Island Unit2 @ 3 &
Safestor IZ & » THRFIMEESED SN TED. ZOEMIT 843690 HFy &Eftah T3, JE
6T 1d 2036 £ D PRETZ, Safestos IS HEWE D RWE A RITEITT 5 T &> S QUELIRERE] A3 s >
5 H, NRC iF & 60 4] LW HIREN T T3, 60 FE2IBZ 5541, NRC OBl
SNT, [ERO@EREEE, REEFLHSCLENEUZHEICRESIN S, Entomb 2LH
AR IR 2R & LT B,

HEX 1. EHEICL-> TERFICE - TBEFIF

Country Reactor Type MWe net Years operating Shut down reason

Germany  Greifswald 5 WER-440N213 408 0.5 11/1989 Partial core melt
GundremmingenA  BWR 237 10 11977 Botched shutdown

Japan Fukushima Daiichi 1 BWR 439 40 3/2011 Core melt from cooling loss
Fukushima Daiichi2 BWR 760 37 312011 Core melt from cooling loss
Fukushima Daiichi3 BWR 760 35 3/2011 Core melt from cooling loss
Fukushima Daiichi4 BWR 760 32 3/2011 Damage from hydrogen explosion

Slovakia Bohunice A1 Prot GCHWR 93 4 1977 Core damage from fuelling error

Spain Vandellos 1 GCR 480 18 mid 1990  Turbine fire

Switzerland St Lucens Exp GCHWR 8 3 1966 Core Melt

Ukraine Chernoby! 4 RBMKLWGR 925 2 4/1986 Fire and meltdown

USA Three Milelsland2 ~ PWR 880 1 3/1979 Partial core melt

(A1) WNA. Decommissioning Nuclear Facilities. August 2013.
WEE—FHED 5, 6 SHLFEFMNIIE LS, COBRBTEEETATHEL,

d) BFDOET z—X

PEFFESE AT, 3 207 = — X430 B0 NRC O FHIC & 5 &, Dlnitial Activities @
Major Decommissioning Activities ® License Termination Activities @ 3 Btfi&,

OoLfr. FEERBERROPEF 2RO 72854, NRC I LT 30 HLIAIZPEW O FF al Hid Z 12
MU NIEE S0, IRWT, [EHBEREZ 52 S IR0 9 7cd ORI O FF ] igE % L 72
TR SR, STITORS v ME FETF & @B 2 X535 & bic, FT4F
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OREMEMR A2 MHITR L35 Fh& L5,

HEF A0 S BT URH Z 15 TH 6 2AEUNIC, BEFF TG E) O Gl £ 75 5 PSDAR (Post-
shutdown decommissioning activities report) % NRC (Z#¢ii9 5%, Z D LK — MTIIBEFEE %
ES B MR, st 2 BIPBASEEHLT 5, 2 TERYFE YA MR OB
M DZLPEA KD A A » +&78 %, NRC 13 PSDAR #5288, [ LK — b & —#RICBR Ly
NTY w7 aty bERBEESIC, ABEREGRE LB ERT 5,

NRC 7% PSDAR %58 90 HIZ/8 5 & FEFKBPEFMRISET I 2, Z oM kofi
ETHLBEMIIbI S, BEFEENS R L—XIH#ITT 20 E D id. BFERICRY SN BB
T 74 F A (funds) DFREEATRED &5 M &, PSDAR TIHAE L7Eh - o EE L BREE R 2
MR NN ENS JHITHD - TL 5,

b LRI EAAEPH B BREREMHE SN 25481, FEFRIYWEFJORFEE Lizith
FR 59 TOHENFII OO TREREREZH 7o 2208 ET 5,

BEWFESED AR IC L &, FEEFITAE LR THM O 2 £711Cid@ @ LTA vl % H
WT B, I TS BEFEEROMmE &L BF YA M OMSRIRE. RERNZHEFIA MO
et I OBREWMEEZ EEMRT 5, BFHRO YA b OBUSEE L ANV AR 25millirem
(025 3V Y=V ) FTHIES N Z EMERSI NS &, RMUIEHHIRO 28024738 1
(unrestricted use) & UTLI#, IHHEIN S Z EiX8 5, WHEL NVOKTB+45TEROEE,
Wigg b I HIBR L (restricted use) &FEE SN, FHFHE, FOEREOHH#E. YBov 1
NE B D 72 3 D F R O XIS 2 AREIC LIS iR 5780,

3ODBMAETBL, ISIFICEE LB QOB TON XIS O, FEIFIESEE N I
HEFT2-DOBEEHMOENITTH S, QDA . restricted use E73 - 72 E&, EHOIZHDL
BROT 7 ATV ANERLEE D WITNLEEF T 7 1 F 2 AOKEHBEEITIE B D7,

(2) BIFURITRIOA Y FDERS

a) FEFFIEOZ%E(L

BEY O Fkid, BARMITHTZLD 5 B, Decon 7> Safestos DN &L 5, EH S E#ERMII
O & Z TR EH QR « FHIC 0 - TL 5, B EHAOHEEHIE, 3T ERAKOIA, 31
ek, Bt AT A 5 EOBHRDL, B TEPEEY OIS O ik LItk » TEASh 5, C
DEEF B O BAMENTH 5 &, HREOEFAKRNDOERIEG SN B D, Safestos D}
B35 60 T RBBEFE(ONEESEMERT 2 O BHEICZ D Ry, UL LERIEZES
B, EHoB, LR, EROFFFEER—TREZ 0,

DD, BFEEANOLBOMERAEFD 5 7 O EBRN 2L FEES & LT, OECD Nuclear
Energy Agency (NEA) @ Decommissioning Cost Estimate Group (DCEG) &, EFEET-71 = %
V¥ —#B JAEA). BRIHZEHZ (EC) O Directorate-General for Energy (DG-ENER) O 3 £
BIE. 1999 4RI BEs B R D FEEAL & LT “Yellow Book®” ZHfT L7z, —HDBESFEHD

(4) Yellow Book ® IEXAFRIIKD & 51272 5, OECD/NEA, IAEA, EC, “A Proposed Standardized List of
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ALY T o —F TH B,

INE THHOE % A FEELAXEZRA L T&, 20, A< RARITES MR niEEH
ST AE DI RN, O LB DN Ty F & Z DI &7 B RHEAL o B HIH
H AW 12385 2 YIRS 2 B 25213 T 2012 45, 3 BRI Yellow Book DYUEM & L
THi 7212 International Structure for Decommissioning Costing (ISDC) ZfERL. A% L 72",

Z ZTRISDCIZAES W TP E TR OFEEME L L & b1z, £ 5 LHERhc kS 7 7 4
FTURADEZ I ETIT B,

b) 11 DEFEHHIEL 4 DOBRAESE

ISDC 2##efb 2 Hi§ 4 i3, HAMICEF 7ot 20BEWLE, Z2DHDT 714 F VAN
DEHEMLMETH B, £, ISDC REF 7ot XD0BEPD D, 3BEO (ax e
F—] ZHRLTHE (KFE2),

E%2 ISDCOEISIVF—#EE

Level 1 Principal Activity
Level 2 Il:> Activity Group
Level 3 E:) Typical Activity
Cost categories Labour Investment Expenses Contigency
costs costs

(HAr) ISDC (2012)

LAV 3 RERBENESTH D, £O LI 2BEOLRNIVESH LTS, R EMOL
XV 1S 11 OFREEEICS T oMb, MEIBZOMETHZ, KOLIL2iE, LRIV
DIEF ML LIcbD LB, 7oEZE, FEIEE) 04 @ [Dismantling activities] 3. L )b
2 TIEORIFEEDOFRIRG: QRN ORLE % E T 2 M OO & @FEREBEE L XT LD
W @Lkots & £RmHSoRy Oy 27 A, HEOBRE—FIIHFoh b, £7205
@ [Waste processing | ¥, HHREHIMIE OREIZ L - TUNIV 2 ORETRENTH T 505,
FURRNTI3, @G RPEEY. R R e PRIURIE R e i3 5 2 & TAL
BHEFME~NDHFEI B,

N—=Z&E2B VRV 3OEHT, S5 ifisibashzd, LEOLVRLV2 0ODRIHHEEDOF
HiRG OB E. ORAEREH 5> OHK @FEROE @Y 27 LDt @RS & ORI O FRG
— LI B,

Items for Costing Purposes in the Decommissioning of Nuclear Installations, Interim Technical Document”,
OECD/NEA, Paris (1999)
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INSDHLVNIVDOEEIOEHFMIZ DN TIE, 4 20 I X MPEHETHIET 5, ME2DLHTF
IZRR LT3, BEM,. REEM. HHELER, BRENTH S, Z05 BHMEMIT. P
PUEEICREET 2R ~OE®. Rt [ERR, BEHSEE2 A7) THILT 5,
FREBER . BFEEICHO 230 « RSO ERER TH 5, HEMEMBIEEIIHO 5
Feom o TR, (EEHIRT ORGSR E AL, MAREH IR, HHOREFFIETIEEL TV
WBRN B ORAITKT B E M TEEKT 5,

K% 3. LA 1 TOEETE

01 | Pre-decommissioning actions

02 | Facility shutdown activities

03 | Additional activities for safe enclosure or entombment

04 | Dismantling activities within the controlled area

05 | Waste processing, storage and disposal

06 | Site infrastructure and operation

07 | Conventional dismantling, demolition and site restoration

08 | Project management, engineering and support

09 | Research and development

10 | Fuel and nuclear material

11 | Miscellaneous expenditures

(HFD) H

c) BRMTOERS

ISDC i3, I X b ETTIVF =128 EGI DB 3 FE B & 2 THRBEOHEET %23 5 J5ikimic
ST hy R MAT v THM FERIBHER N, /S5 2 — 7 —Hifli. BHREN « SEFE. SR
REENRD 5 FHAFIR LTS, 7272, T TRZEN S DOFHMIZH UKL, SO Mm%
AT O, BHIIC b 2K BREOE MG 2 —HORETI L OEIRETHI LS L E
kY 5,

WEOIEMBSIZOWTIE, BBy YT Y7« F—s2FATE 4TS, ERED
LARWIE = 5% ~~+ I5%OBERAEMET 5, F/o. T LT =7, —ELMII
oo THllithd U dMiks 2 Eic S o 8541 me~+mV%@@ﬁED5&
W EVS T EEBEAT, KOEMIEZWM LI BMAMEENEZITHT S &L 61T,
Be, WLIE U « SRS EITE 5, it%ﬂ?%&?k\ﬁ%%ﬁﬂ-?%tb@é%@@%éf
b, BPOTREN=ZZFTIREL, BRAMGTO 7 VARE LIcRBERICE 20 ENH 5 &0
HT LT B, bbAA, HMEXIDEHMNDIE 220G S 20T, REEH % R
BT U Bl A ER A 2 MRS [T X7 <2 VAV b R 6N 2 &I 5,

B HHESE O EREMEICIED B . AHESYEE G, HEEF AR RIS bo &g
B, FEBEOMFEETII, MAMSOTEEMNEN D, MR L0, BEH D Ofe4s B
SHOEBAE, HDVIFEERDO X T A FTEEN ML, BEEWRI S Z L — DT D0
Gy MEEO 7 S5 TOERERE, BENOFENEX 2Rt bd 5, BEBEMII. 20
5 DRFRDAFEFBERADZ &85, ISDC IIBFHEH~OE DM TLELT, BEHD 25%
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ZHRL T3,
CHhoDEMMFHCESEBEIHEEZ I IR MESDO< MY 7 Z5FEK. BRT 32 &0k
5, ME41FZZD< M) 7 2DHETH 5,

Rz 4. FENEFERS LORRY MY I ZEE

- >
2| 2
. 8| o| &| o| ®| Userdefined

- o~ ) Activity s El2| 2|8

S| = c c o .
© 3 °© 0| @| o | E | < |data extensions
8| 3 g 122|558
| | 4 Slejajo|e
01 Pre-decommissioning actions

Decommissioning planning

01.0101 | Strategic planning

01.0102 | Preliminary planning

01.0103 | Final planning

01.0200 Facility characterisation

01.0201 | Detailed facility characterisation

01.0202 | Hazardous-material surveys and analyses
01.0203 | Establishing a facility inventory database

Etc.
02 |01.0100 Eacillity’ shutdewn activities
03
04
05
06
08
09
10
11
Total
GRS

(3) EREFOEEEDOXIIS

a) BANLGEET 74 F VR

INETATES B, FHREOFE « ERBEMED o BREMIB~REMS L, PEFdiE~ &
fe d AERDFRFEDO AR EN, TOBELFEF DY X7 « V) & — 0 ORYVEE SR
PHEMRFHELTT 74 F v X%9 52 &2 5, [WNA2012] BERFEREDT 7 A~
ZDb - &S EHEBFAIAZROEZBITE L T3S, A good project structure will attract financing
at the lowest possible cost JFFEFI M O LM A MIHETHNIF, R/ADOEH CTESZHERTE
%)% —ETHAE, FHEOBEHEE (Creditworthiness) TH 5,
JRRFEOEREHRT 57 7 4 F V AFHEREIC4DICRFITE S, 9. KBIBE 2
NHOSDERATEEFEDESEI— RV —b e 774+ R (CF) OBBETHET 2 LK
ThHb, BHRHDONT v Xy — (BIEMEE) BELELT, £IICATUANEATNS
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&L BERNRGT & BERTICULA, BTHO AN LA, BEHEREL IS, HEAD
BHEAPHEMNOHEER = x IV F =S NIZiE M T %,

wizTav s e T7ry4F 2 PP #hbz, chidhor v 7 SHEELRBIZ, FHR
FELTIDYRT « ) I — Vi > TEREWET 5 X Th 5, BHREEHT 2 FFFE
DA T O SUTHIARIE 23 2 B8, HARSEFFRFZRICPE, UCHPREELTY ¥ — >
PUYOMEBOFERTERVEE S, BB UTHRT 52 LR TEA 0,
Z D5, WHEDY X7 FHENEE I 5130, SFY F— VIO TREDORENHAEH
%,

KED & ST, BHHED HELAES, REFELTNOBSANKG B L PFEO
T 7 AF VAFEBGHNEEZ o5, o, BENREEFNHEZ&D 5 &, #@HDPF %
n 3 BB O 5, FHCEEMOSITHME & 725 SGRBBENO Y 27 8@ 0. &F
FFIZORN O DRI, T I T RN BUF O B IRAE A AT 28 E LT, SR X
7 AT AHimtiEoMARbER ENKRD SN B,

BEOTENRTY v 7 e TSAR=h =+ F—v v 7 (PPP) ®MTH3, BREHIX
LEEWE, BAOFFBEER, LX) XKEBIZHICKLS CFRITIIH M, —HTH
RECEBEHATIC & 2 P RIRNE 0130 -5k « RSO 5 B0 HERA
REDRIRREREIELE > TEIIEAFEZD E, RO PPPH” LIENZMES & 5, PPP
MEEEEZFFOOE. HRFEROB A, T « BRBE OK FEAN )P &L FOAK (first-of-a-
kind-engineering) #MMEMNH 572072, FOAK BHAERMFEF I THS LF5L, T
YIS UF—RELIDL, CHRFAESBHTTAMELSE I L6, TOF T TRBFERN
BESBWLAE-TLED, Licdi->T, PPP TR, Hild PFITH 1 2 BUFOE MR =M 2 T,
T O BUFF B AN P A MBSO TEIF S A = 7 7 4 72 R L, REMORMNLEEE %5
g3 &ENKD SN B,

b9 —oik, KNBEIHAMESERE, HRERFENET 2R THESHT L7 —ZXTh 5,
PUI (Power user investment) &EFEIEN 5, ERRIZ, 74 05 v RTEAIN TS, & X,
MO T 32NV F—ZHEREEOFEFR LMIBEASEN T vy =V T LEEK. HEREOET
JRFERERIZT 7 A F v RET D, FEICIIZRBEENIRBITRNTIA VY — VT LOZHEEERE
BOVWAT 5D F v v 270 —NEET 5, FHY ¥ — v BRSBTS M LS O %
EZFRNI ENS, YUEFERFEIRENWEEH TS5 ENTE S, FBENHEHME
3. BIMICA 2 &, KO KIGHE TOBIMENREIZIE 5, 722U, BIMHE EBIHES
DIy F 7 EL WL ES Iy BHZWHEMIEICE > TIREROFEL L O G2 A3
LR hRENEE, FELEI TS,

ZDEM A7 IEETHEDLNS BOOT (Build, Own, Operate, Transfer) % BOO (Build,
Own, Operate) O HHGBEHAMGE, CNOSRBRY T —« T 74 F UV R EREIND, HAEHED
B o IGE c BEOR T O RET A F U AEE HREDNFEA D M, WEEEM
% 2 IR 0 T ) AT RN O IRD Il TEIFT Z &IC & » TRIE %135, cofRidnv 7
AN TN G A X (1P
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%5 EGREEI 7 ATV AOFE

T 54 F v ADTFE

B

BUF o5

A—Rb—h T 7A4F2H
(Balance sheet finance & & IF.33)

BHSEPEITE & 5 RN
DRE %2 5 TEE = ME
ERA)

JEAIZE U

Tavzzl bheTrAF U RE

JHICEPE IR > TIRANE S 4 %
HET 3

—HB THUN OB RAE S & D
it

PPP %Y BT & R D H [ TR e, | R« BARRE RS b S BUR B S
FARESICHA O FOAK BH O | BFIZ 7 7 4 F 2 A KT T L
Bk SR AN N

EEWALE DI EE S a- g BhHZHEEEENBHEBREA | AL U

(Power user investment) BRI cHEERE, A%

BOOT, BOO Ry —fpFEns v 75KED | KUK L, FEEVPBIFOLS

L ICHERERITOBTER. |55
BEEETS

(A1) WNA, “Nuclear Power Economics and Project Structuring” 2> 5 £

b) BIF7 74 F 2 ZD4EH

CNODFERET 74 F 0 ZIFEHH « @D SHE, B To2ho o 2E2468, F
IZ PF O848, BEFE A~ O EIFE S % Al AA A THEIEEHR (IRR) %13 U< 02,
U7eis o> Ty MEFERBEORR OB IR & 2 By g O HEdHE. FHRTOFIENIRICE T 2
RKF¥vvyaTgo—OHfEIEAEAT 2 EETERO—DIZN 5,

ZO—HT, Frvya7u—0OMERD S, HELITHRIRERRZ, REIIDF v v
Va7 00— % HAERME, FEAELL, FrvvaT0—Z2FEAEESAB S IO .
MEVEETIESOMNNHSMICRE S, BEOEHA. FHHICT 7 A F VAEMAET M. &
BV EFRICFERFIHERE L M8 & O ESL BT 5 TL B,

FHEFT A F  ATHBWEOER., BEHICHOLI2EEKRAITH 5, HizlD Decon DY
BTH. B TETICI08EL 5 1EM. & 0 —MKIY7 Safetor DA TIE 60 HIT M 337]
REtEbH b, oM. BENDEMERPXHEASEE I NS Lid, ISDC MEFEE A £ BEIFE
BED25%ETRIAATNEZ ETHDbh 5,

ZIFZBE. KNRC BHEFFEE~DRF L. PP RFEZINETTRITTZREL > T
3013, BEFEEOMAME, 207 >4 F VAT OOV THBE LI ZTOI & EHET
X2, FHZ, ABOTFT—<THBBEF 7 714+ 2EMIFITT 5 7D OGS0 O M EH O i 2 Asdb
BT > TK B,

o) FREIARELELARE

RICBF IR 72T 7 4 F Y ZADFRIZOWTHTAHL Do BFILHAS 7 74 F v ZADOTik
BAEIC K > TRAL B, #7545 K 13 OPrepayment @ External sinking fund (Nuclear Power
Levy) @ Surety fund @ letter of credit ® insurance 72 K236 1 51 5,

FITOR. FEEMNFEBICIZREHRELNIBT 20, BFEHOESET AT v (#)
) ICHEEL TEB S HIETH 5, TEROLEE M ZFANCBINT 2 L3 ZHKRICH 5, Ll 2
R, BB EETDOT AT v bEL, ZOERITONTIREFO HIYL

75



AT LSO EREE (b2 0 IEBERD) 2952 &TH B,

ROQFFBEFENMIC, BHRSIRET 2B THRFEMS 2 EBATHIN L, BEFE
FZOERND T 7 v K (BEES%) THAVNTEHETH 5, MBREEEL LTINS, &
SEHFICE - T THEAEFABL] &2, KEEPOIZ, CoFXERMT 25%ESZ 0, H
KoBE, 51MEHEE > TBOMBESRIBANLTONTOREN, 72K, 51448 E LT E
SN IO PSR E 3 13, Mo FEEFHEE ) & bk, BRI i S b TR IR L
Sh, HWEH. FAMRECAMT 2IETH 5,

F@UTFICBT bk, HEEDPEF IR M EHEIRT 27012, B2 FOMRIEP. RIR,
BEHPEESRNC & - THER L TB K FikTH 5,

WNA OERHZ & 5 & REOHEG. FHAAREHEFIT IkWh 24720 0.1~02 &> hDJE
FEAHEBLSRSIC LEEST 2R THIRLTE Y., BlfE, 2KROF FHOBRFICHEESh 5
HAOKI3ZFD 22U BRI OFETESLIN TS E D (1Y% 342000 HOFE),
A Udihhs OECD (3 2003 4RI FEAT Lo LR — b Ty BB AR o A s 72 BEA 7 1 % $R
LT3, MEAEEEKE (PWR) D84 THEFEMIE kWe™ %720 200~500 ¥y T2 70
FE/KZLEAKAE (VVER) Tl 3308y, #i ko 5 76 O B i /K BL A% 300 ~ 550 ¥y 7 5 7 BUE K 4F
(CANDU) T270~430 My EHEGF ST 5, X ZAMHBO T IR OB A. U FEEY R
215D T, Tho XD E S EEOHIT 2600 Fy /kWe &V EFEMNRIN TS,

d) BIF7 72 FORWVEKIELEEEDRE

ERtiT, B ESEMMRT 2 EELRS L M3, FELORBRELY O LB TESES
FERT 2 HICH B, EfHO, 29 LAESTO LHRESORA LiFix, FAlE UTHERER
BHREEDVDHSOHREETITL, Z0ESRERBME L TEAHEICED 57 — X820, L
Uy EBRUIFESF O & 5 BB RBUEN TR TS 2R T 286655 L, bhETENESNT
WB XS ICEEFOREF MO, HOBEASE» ST 23 Hm b H 5,

F 2V T4V EFEOUHTREBENEHIEHSE SN TS, BELEVD & AR
BICHFR TR VESE Uc 2 E K& O, FRFEBIZ, F v/ TV ERFAEOY 7 5
1 FIZE, ToBEFESSHER SN TE S, RFAEAKALIES K UTIHY #h S B,
BUf « BB REE S ICET Lo &0 - 2BUE - REWBFESH O, 77 v FEERISEEENX
Bick-THA EIFohTL28AbH 5,

F b 74V RBUE, BESSTH T & URAD ICAEDHILE W THRIFMERE LD
Bich, PR ER MY 2 Vs —THEY FEMBHINTO S, fEEHKRZEBEA
1) <3 BB B T a5 % BRJH 7 BEG 84T (EBRD) 4%, 1997 412 3% 3L @ Chernobyl Shelter Fund
(CSF) I2& - THBL T35, Bl LT EBRD 2Hfidtd % & = )V 7 —@# S MHLE % 0 %
FIIE 7 1% 4000 J3Fy &5 Y, EBRD 213 CSF IZ5BA1LD> 1993 4Eic, BEF B XEOIET T »
¥ K& LT Nuclear Safety Fund (NSF) A% 65T %, REESICIEZEMEEED S 3 £ 2000

(5) kWhIiZHEIEOHAM T, kW OB % 1 R E 6 L CIRE L RROENREZ NS, kWe [THESUM
HekT, BRMADBEABLT kW) O=40—RELIN 5,

76



FrBFEIh T3S,

e) BIF7 74+ RIAFEERIRFRERINESR

fiizk @ ISDC (¥, OECD & IAEA, 1 EU O JLEfE¥EL - 7co £ —F %A S EU X
2013 4E 3 Hic, THEFBRAOBEERMEAICMT 2 MEE (332a=2r—va 9] 2AKL
T3, CITRENEHEAT, 77 v FAXEMETEHEFT 774 F LV RADH O HEEZ
5o

[EU 2013] 2k 3 &, BRMEBERIT I E TS 2004 4 10 A, 2007 4 12 Hiz, 2hZEh
F7 74+ 2OMEEEHLTNAEY, EUDEEREAMIC, MEEICE N TERITEL 3
BESF AR 2 B0 L BESTISIA ) 72 BOR « BRI % 4 B S IREAL Uy BER B ok S HaT o i 2 %
EREE 2 EICEREBE TS EEDN S, IhE TOMEEIT 2004 HFITERMNEBHZ O P
BANLEINIT KRy 7 I8EMEK 7))V — 7T dH % Decommissioning Funding Group (DFG) AsHuL
1278 > TIT» T& 72,

EU M¥BER. FROHMERT RIS, FBEF EEEYUREZEEICERT2ZLT—HLTOL
5o LML, TOHERIZSHRICENIN TS/, TRBIMEEDOHZITONTS, Hidhd KH
T ® unrestricted use (Greenfield) F T& 4 50, Th & & &P AT IZZ U restricted use
(Brownfield) T&EDZ M, HEDHENEMUMEI Ei12h 5,

BEF 7 7 4 F v R&RHMT 5 5 A TOMWMESER & LT, iREAHEEA (PPP) DRESL%E
HIF T35, PPPEANZ, HIEICIR ST, BREMEOEAFANCER SN2 EALTH S, 2T
3. REIOBE I S4EE « BRE T 2 925 A, PPP FAIO@E A RIZIE 5, LTI, A5
¥ F 12011 4E 84T D Nuclear Energy Act IZB W T, FEREEFENPEF 7 » v FERIUT B2 &
AEMFEB E L TEYD T, FETHREEE Tl PPP ZBREEQ ARG &A@ 72086 b, B
PFIZ OO THAIZESF S8 5 7 OENFEG I A2 FEFOAIMIBIZE > Tzl ),
TS5 URRARA VB RBOBENEBLNLE IS TNS, 750 213, S SICBIFOMIEHESR
DIHDOBEF T 7 v NERIEIMAED TS L0,

) BEF772 AR

TR ROPEF X 57 74 F » AD Tk & LT, Prepayment, External sinking fund
(Nuclear Power Levy) 7 EZHIR Ui, BEF 7 7 v REFRIITEHIXTEREICHESLDIEF, 29
U 7B AN T BEMB P ORALTh S ) B oM&EIcmz, 7> v F )
RHEFZONTICHT 20, HHBICRET 20, S SITESENE LT 20 —&KEEET 20,
BETT 7V FOIATHRGIIEING, KEK63K5 A4 TE EUNOERTEHEER LS
DTH 5,

(6) EU OBURIX, £ MUE%E —#Ic#H % Regulation DIENIT, £ EHEOKIEERY % Directive, B
Z W DXL % K ¥ %5 Recommendation 75 ERdH 5, Z N IZ% L T Communication 1IZ 3R 71375 <
TR E TR ET 5, (EHFEIL TEU 0%k (16 ) October 2013) &IH,

77



K% 6. EUDEF7 7> Y FOELGIA T EELERE

53 Bl R — Ay
HEH DHR AT z—=Fv, T4 5K
HEH DR T VR, NVF— Fra KA
BRI ZARA U, F)V T NUHY—, ZaNFT V=T, TIVHIY T,
IZXM=T, T RETEH

(AT BRINZEEE £ D Communication (2013 4E3 H) » SAEK

BOFFERRNE . RWGHE O & 5 12 Hit EREGERN RO EE S 2. EU MERIC EU » 5%
MRASEEZ Y. TOZFIMELTEIFO T 7 v FEERIELIE I ADZ L, FRHERITITS
BLTOROD, REREZRDTNEA S ) T, BRI FEZFONEICT 7 v FERILLTH
feb BRBEIEREEZZ T TBUFOEE 7 7 » FRICT7 7 ¥ FEBITSE TV S,

KEGKETESHIN TR LD, H7E K ERAMKICE IS (British Energy.
British Nuclear Fuel 7% &) 12k 32—k EBO NI 7 7 » FELEKE > 7o, £ D8, BILALK
EHh 5, 2005 F 12 BUF @ Nuclear Decommissioning Authority (NDA)  A88% 37 & 11T LA i3
Nuclear Liabilities Fund (NLF) IZHE SN2 EE - T b, HEZIINLF NOEHIMH % —
G TR L T B,

150 Tk BREEEZRO TS K1Y O5E, HEhzxVF—ik (AEA) 1Z&- T,
PR HEZT I HEHERONT 7 »  F (B LRGN THEIPBEMAARBAN TS Z &I
oTh5b, METXINVF-—RECHEGI. HESFHEENEN SN 5, KRERFLD X 5124
B (77 2 F) BEAT, MERIEPHRRE ESTEHT 5,

PEIR BN E D ERAME L ESOMRES S5 M TR SBBERTHE Y » » FRE L
%, REDNLF %9 LSBT 7 v F (BIFEHD) LR 5, SEEEHRNE, #HIEE%
MOFZITHH BRI DT, A7 7 v FOBE S FHEFORENRTHMAER < 2 LTlHE
2B, 7212, Th o DRNBEEOXE, KEHHAIE L OBREMEIRD 5N 5,

g) RIROLIESIF

e 7 7 4+ v 20 FEBEESEIE, BUIES (b20IE5IME) 1085, i, fido kS
IZEER B OHERHTIZ, D750 OHEFFOBEENE L 3 1Eh, BREMOMZ b —EH 4 THEIC
B, TH LR REHORNEZMNZ 272012, BHHEHIZSULRBROEHBEZ SN b,
ISDC & I F PR REFIH & LTy OB EERE G & L7z Liability Insurance @5 G« #0 5K
® Pollution Liability Insurance @B 1E3E D UG B FE. & (R BERS. MRRBRFE 100 U 7o R
. ZHIRL T2,

FRBEFEEORBTICB VT, BitFHEEVENBOEIET 52 2 L2 RIET 2 ) X7 RK
(Builder Risk Insurance). fEZE D 72 108 A 3 5 & fif O PEHE « BEAE %2 IREF 3 5 WG R BR
(Equipment Floater Insurance). it RIS 2K T 288D ) X 7 & 773 —F 5 ifF R
(Marine Insurance) BEFTEEDE]SER &8 2 HEHOHE Y X 7 % 7173 — 3 % Home Office
Insurance 75 & DEH & el B FHHEST OFEEIC HIR T %,

PEFE . FRERELRVD, BEICEEF vy vaT7o—dAEAHIRBON B0

78




FrvvaT7u—0RERLAD S, Thold, BFEEZCHHT 2%MomAM GaxE)
R AMEEIC K > TRET ZHEY (L EREBRT T v T8 E) AMHFHEAFMEIE UTGEL
O BRENET Licd A M EER, $50RRHTIIETEANSIh S F vy v a TR
EWMFEYT B, TD. BINOIEMESAIRIZE 5 BEIFEEIC X - TEEMES—HEE T 5 <
W, Asset Recovery EMEIEN G, ChoDF vy vaTdu—%Z L EAHENE, BF 77>V F
DEMHIHMAEZRTELIENS, FIFUVRI X I A Y PORILIT DN B,

PEY 7 7 v K ERB EERENEEOM A DY ERELT 2 &0 BT 7 1 F v 20T
EEATHET>THNNTEAS D,

h) BEF&EE DEE

FER g oG D7 Mtk &, TS BINT KT 7 1 F v ZOFERDB, FHFRY X7 < *
VA IOPILETR B, Zh BT B DN, MHERFHEOHEETH 5, ISDC BMBEFHT &
LZEMSHT &L ISDCY E HICENICHE D HBOMEETRE (WBS © Work breakdown Structure)
0D 3OO OMEEPEE R L TL B,

B 60 AT RO, G OFRE, MABRHOKE S EoRRIT BN AL 5 B HEIC
B MEOENE - ABICKRIZTHEE, MBI EIHET I, LIRSV FTH B,
COMTHRERED A B KENHEE LT &, KEFUBRFEAERTHES (FASB) 482001
HIZAR U ICEEREMED (ARO) &it#E%E (FAS143 5) 2N TH 5,

[HEH 2013] W3fgfd % & 51T, FASI43 i3 & SITFREF OB HE MBI KM S ¥ 57
BOHE E LTS, KGR POICE S FEZ ER T % South Company Edison
(SCE) 73, 2022 LIRS I B8 RIS 3 2 [ R 0 BESF R IR B ] % XEHIIC & 5 B 2 0 &
5 #iMMIE L. FASB R EW#HMOKIZ, FASI43 1272 E 080727, HA S HREFHKED
Convergence (X&) fEED—BR & LT, 2008 I MEREF AR 18 5T AROBEA LR D,
201044 H 1 HUBOHEEE P SHEH IO TV 5,

ARO ZGH3. 7478 & O & 5 ISR U RE 6 S5 CTHRED O JUBLRIE S A BT 78 5 B
(BMEEEE) o%f. TORED D OREROBREME 2. FRHEFHTE S O THAEMM I
B UL I O B A R & B B AR B b D 72,

COBE, AT A FRRF TR, BEY A FoEtERSICE SO TR AT 2 &E - A
WlETHRAEE 2, CHEEFEERCZOEMAII., BEREEZOLOEEHLTED,
B « HERRBLRE ) S T h S A B D I EREMED G EARBE L0 S HIWTIT X 5,

ARO £ EHEIS HoR D &FF L HED Convergence (NED fEED—>2& LT, 2010 FiTbhHE
ToAINT, TOWEREKRD LS ITE S,

K27 AWRT LIS, 84T 2 EMEEEELD 284, T OWUBLO 720 OFRES ZikEEtO
L. ZOBHAHEZYHEEOBIEOREMBE (BS) s & 572w, #I5B/EME (DCF)

(7 M4, FAS143 12320 T ARO B/RICEE AU B2 R3IT LA LD 5 Too 2R A0 BFESIER
BILELAZ ER3bhoTTH, TOUMBEHNOMHNELG TR WIHIK 572, £ I TFASB I3
2005 4F. HEEFISAFED T & &MAT & THIRT 3 2 EWFH 72 &9 5 FINAT (FASB fERRIE#E) 2 H L.
PR DAt % R 72,

79



DOFEEM > TAMRMRT 5@, FKHIT, EREM IR & MEE LR L ThLd 20
S OB EBIMEE@IC & - T, BUIOEMH & LTEE LT 5 & &b, Byl nicflin i
LS T e, 2oHMEERE#RHG® & LTEET 5,

BARRIITIE, FEBICYEEEERE LIS, ThETREL D THA P TE epig s
OB EH O ZHAEREST 50, oy, RO EENEBROBERAHL O bPB0LE, ZDB
BETHEBIFRR 2G5 L UL S BREESZ OG0 ANIC X 0 ¥R 251 L3 %,

ARO OFI&Z, BEHF 7 7 » FORNIE & 3 AN, HESHEERME & U TREK 0 BE 8 AR HIDS,
HEFOBIED BSICFH La3h a7, BREROKEHMW ICE ST 25105 5, ISDC EHd 5
ISDC & WBS. Z L CT&atAdE (3725 ARO) L OMEIOREKIZZ JiTdh 5,

Hx7. BEREEBORN

@ JAmAE A
<BREMES>

ATRE EEE
OmEgs)

@ %A AR
T PE O MRS AT
NS Sty

Q@ REEN»D
H15 | BLLE AT fE
it

O BERMO
SR (B3] L
HR CF O 1R

% BPEMREMTE [

® @Iz L 5 BN ?N }
(FILEL23 )
BRI
FEREDK
© Hleakan o Fe e
DIREREDE

() RSEREHEAELS 18 5 [HEREMBICBT 2 Kt o

(4) BARDEFT 74 F 2V ANDIREE

a) JIXMEZISIF—DRE
HHETREFOBAER I FET T 2 N O E TV RSATORENY, E 2, KEBHE

DHREBIZX MIONTHE LA [ZxVF— « BBEXHE 2011] T, ERBREEH L LT OX

AT QHIELHERE OB 1 7 VB @R ERBHEBE 2 70BN L A HE OBCRRE -

(8) HAK YR THF IR OPE I E O | (2009 42) HFE2AELKLTH 5,

80



L E - S @FH) 27 ~ORIBEH, @6 HE LT T FVAERF LTS, 20
IBLEFEHHAERT 2Ny 7 20 REHIZ O TR, FICHREHLER 2R E L TODH
WETGRIZLTO SR, A1 &b, ISDCHEMULIcLI B IX eI 0F— 1083 < FHEM
RS LFOFIRITRIN TR,

7o BAEHE T 2013] 3. FHREREFOREESHFIFITOONTHHT LA, LT
3%, 2 I TIRKES TRT XIS, BEFEEME L Tid. /MIFE (50 J7 kw) 360 f&~ 490 &M
R AL (80 J7 kw) 440 fi~ 620 fEMFEREE, KEF (110 J7 kw) 570 fif~ 770 {5 FIF2EE
LT 2 BEOMEHMHII TV B0, HETOMME B ZFMB IR D « F=FH D0, wiLEs
BIEHIZ OV T, IRENTHE,

Z O THEF NI REMFBART LSO E M E LTI, KE CHRMiF, SRIEEITH T TR
LTWa, fiakid. OBFFIAMER BREE OO TSR O RFEMiR . 557 50 R
. AR 759 E O FER MR R TR @ h o O EIER@ 2 h 5 it
WAIZRIE SN 5 %o —Ti MRIEEROBMREE IC X 215 3Dk A IREE I
& o THRE S N7 BEZEN) O R @ BEFEM) D 3 K O ML IR 12 & » TIH R S N7 BEEY)
DB PG ——E RIS N TN B, 7272, T T F TT, FEBERE Z & O SHT P,
ZRITIB L2 4 DO BRI SCISDCOIZX P EZ I IVF—D &) HHFHHS RIS TH
T,

HE8 FERELXNREMOELEEDOLE

S F Iy FE
R EA~D  KAEITENIE O % AL 7B H B I T lhE
AR
BEILAEE QMR 20 ~ 30 4EFEEE 1~ 2 AEREIE
BEILHEEOE M /N (50 7 kw 80 © 360 ~ 490 & IREHE ~ 30 fEMIFRHL (50 77 kw ML)

Hh 4R (80 75 kw ) 440 ~ 620 {5 LR
RFUF (50 75 kw 80 : 570 ~ 770 & M FRRE

PEIRICAS R MR AT | M AT D & EiE WA & U THEIEORR
BHOH|H WA, RIS U TH R 2T 0 BRI I HEE B U R Ei

(HFD) BEBEZ WY —F 0 7 7V —THREEN S

b) FlEEARDESRLFIA

(o] EEFZ200, IR 774+ 2E LTHARMAEFISEHRNAERMA L TH S 857K,
BN TOF LS HREBRCKETEIED 0D, FiBD LS5 I KA Y &AL TWS, 72
HAR D1 B AT 4 @086, SMEMIZ K4 Y O FRNEB TN B H, FIE iz R
5%, N YOEE, BAXLNIBTOL I MSUMIFEBRAFHE IS T s h 5,

—Fiv HAROFFRMBERG M1, ORI OFEMS I ESh T, RKORS v b TH S
fRAREAORBES DIt 0 Th, B O®EA L ATidad, FROBEIFIIL LT
WA T2 HAME QRS HAEEARA LT3, ZoFRI, FROEERHIED S IcE
5 FETICEAMTHEERBERICH LT, EBRORMBEERITL UIBALTEITO, B

81



FERPLUERRE I RICE LKA T, RS RIEANLToNIc LA IHMATH 5,

KX EFHRERBBESIHEOBMIREELN
REHEEENE

[=—=B/N == == =
BEMRHKEENE

TEIIER = E*E%%’E X 90% X ] — B ERIHE

(AT BT R IVF -5

CCTRUERBEERN R, R M1 X PFEERENIE (40 4) X365 H X241 Kl X i F H#
(76%) LT3, BMffith S TR, HERERD SEFTIUGEMB T2 HN0F M
. FREBESTEEICHEE I 5 BT, BANL TR TEEL LB D, —KUSRLA
RIZEDBRICH B, ribd 5 &5 IR REHRE. 2EOFEENHRE TEEAD, FhE
FOBEHENEE HHP T, RIFEES « BRI XVF— T, THEIRE] tETEbhb X571
HROHEEEFITBE VAT R,

ARG LA E, DBEIEAL §I4ETORANTHETH 5, FEHEZREIZ LT
(A OB PR AL 55 [ 2 . TSR T LB S e G 5 | Y3 b B BT LI BEREL S 1 7 V&
A & U725 4@ T BV AR B SHosE (ARMETEA TSR fiie it - & peis
Ty —1) TEHING, FHETINESHUMHETYES, BhSMICE > TR, ThEh %8
E, HORMBAFBIHEERIC X > THERATEX 2B LT 2 48 6 Ak, 2% 0,
BEdA o EHLE O WA 13, RO A E AN LU T Greenfield ICHAT 25 &0 b, BhEFE
EFOREZFICEMIN TS LR 5,

o) EEMAERC BRMEET. FERRE. S5t0E

ISDC & WBS. %25 (ARO) O=FHHHICO>OLWT O HAKEOMIGEL > T B, 72 &
ZE, Wil [Tl 2013] 3. BEYtR b A pE m Bl 25 RS Y SR AL T TR,
BE L O R CHEE# T &85 & FEERER AR T 0, 5198 BRI LB <
BRNM D, 29705 &0 REIEYTHEIEFRIHE T LRI 2 21850, B LM%
LT B,

ZO L THEHIE, EHSHcE5 22 ZEORE JITRE L TH. BRI S 25 14>
WTHIMEZRD 5 EOBIEER/R LU, TOMMBELT IBEELEF T —KOEE| L0
RFEZRLUTO B, FEMICHIRD & 512, FROFEE « BARBEE» SIEROPEF OB M L
T FEINMETET 200K TH S, UL, BROHIEIZICL, BEIFEH TS MR
HHlETHIMEERATO S, ARG, HEGHRE N 2GR LB (ARO) OXGEHLE A Z O
FEM- T, HEPHHFITRBEHNTE X5 LTBINETH 5,

LT AWM, HATIE ARO KB AR L T, EHSHo@Erdnnd 0, BHIZO>LTE
AZE AL MEE AR 21 S IR S THIC &K 0 MW O F I E &G PE O WM E 5k & 13 R
BEREREHEORAERD 2HIN X E E > T, B DS ARO %51 EL T35,
Z OHEFHIZBE L Tt AR AEGALN S RO S M THRTHE L HEZ0E 4T

82



BHTHRLTE,

IR - THBREH A ESAETOT S Y TURATEFSI AN OBEZL 55—
Ty BIFIZ > THEBOMANARAL S 5 £ THIE YT « B2/t 2 L H L, &
O BAMEH T BRI B O MRS & U CHBEFICHE T 2 A7, ZoWEGHEIC X 550
DEIEZL > TIE. 9 TIC [HAAREE L4 2013] 23 U, 2EFERE, SHEH K
T B

ARKIE. IS EFRERFICB O T ARITE > TO A AR, BFIREROEEIEEIC
ARG %G LT 2 B THIE T 5 Ol OXFHLEETH B, [MIEF 2013] 3. 5l HTE
PTHAERATEEST S &, [HEEEoFA) KU, EYBEBATECEET S &
i35t AR TREFREICIE B | SR LTW3Y, £, BHIAHO ARO G Eiz20T
by flo ¥ EFERIC, BRI A S CE RICHETNETH 5,

DX, HADFEFSFHLEIE, ISDC AR 5 B MfEr, EEBRE. SR oStk
EREEVIREBEWZ B,

d) RBLREFI7AF VR

HABF 12, BISHMRER L TOBRERMOBER Y 2 7 %k 0 il 2. 2 EME» S0k
HWEED LT, $IERNUDICEELTTHRAEA ) LIRS, ENOLEHHIE %5
BICEZ T, BFBEMZBVICHREE S 2 EIXBEMICKI LTS, Zm— bl T3
T 7 AF Y ZAOMRTIZ, £ LIc ABIEAN=T v 7B LBV, HAROEB2HOF%R
@i, PFRTIRAC CFRT, 2h bENME G KX 2MENEL -7, LAL. R
ikt BAORENRZ BBE) 27 OKE S E - TEAETE D & BRI ERMGEH L
T3,

D7, ANSHERO D ARBCREEHITAZ I L. AR S#AICERET 2 THITHD
ANIZHA 2 BIEHENEZ T3, Uk UERIICEINE &% 4 2 8% c 3R E 4
REEH X203 H L, FLTP T 7 v FETRFEMAZSHEIENT 5 OB —HRAVERCK
IZHANT, ZFHRE ARG NICE T UTIEREI OB A i & 2 282 0K LTk, K
2 ST & BRI OSSR « (RN VRO, 7 74 F 2 20 REIC N H B LA 5N B
7259,

HEIEBD 7 7 A F v AT TRIE O, 2013 4FKITIE. /vy = — AR KLP 2R A L
TORRTBENIREERFEH LI ZED, 2014 FICAB EL AT VvV DRBRESEESED ABP
by WEHRELE LS 2T BERIESWICIRE LY, BHSHLOUBNENOBED LA
DH, HAEEANDREIHIETIC A SN EEBHNTI0,

Notes

i World Nuclear Association Decommissioning Nuclear Facilities, August 2013.
it US.NRC, Decommissioning Nuclear Power Plants: http://www.nrc.gov/reading-rm/doc-collections/fact-

sheets/decommissioning.html

83



iii

vi

vii

viii

xi

Xii

OECD “International Structure for Decommissioning Costing (ISDC) of Nuclear Installations”: 2012
WNA, “Nuclear Power Economics and Project Structuring” September 2012.

EBRD, “Chernobyl 25 years on: New Safe Confinement and Spent fuel Storage Facility”, January 2011.
European Commission, Communication: “On the use of financial resources earmarked for the
decommissioning of nuclear installations, spent fuel and radioactive waste”. March 2013.

M RIL TERBEERER) (B ek, 201344 H)

IRVF— « BREERH O X MERMGERES [0 2 MERGERE WG HE] 20114 12 H

BERRT RV F AR « BIFICR2REHHEREEY —F > 77V — 7 THFAIFEEAT O PEF 122 5
Fhax o atHIBE O MGEERS R & XNH ] 2013 4 9 H

HARNBEF LW TEFJIRER OB IR 2k & « KFHHIEZOBEERE R XK (3] T4 3
ER 201349 H

MEFHE T TS K B AR HEZ K 2 BERORFRESET FR) (TR A¥HEEE. 2013 4 10
ER=))

Finance GreenWatch 2014 4= 1 H 9 H  http://financegreenwatch.org/jp/?p=39966

84



Frie ] BB D 12 D . 3V ¥ — D Hike bk

w
\
w
d.
N
d
I
\
o )
|
>

BE

B, EEESOMYEEIZ 195 2ET, £OH 0 34 2 EIIRF B IBFEMEM (OECD) &
ULTHREETH O, FKRAE % Z& LETH 3, HEETHNEREMEE LETH N, FFEDEIC
FHIZEF DO LDOMBARRTH - T, TN o E, KEPHREBHER (ZxVF—) BHRT
BB, ZOMXTHBEIER (ZxIVF—) HBICOVTHML 5, & LEORIAEZ A » FOET]
B (ZxVF—) OFUREMT LAMNSHIEL L2, 22Ty KX TIE, 1~ FOEKE
& B & 21008 S RIEBARE D O ABIBIRAN EBATT 5 L TEEZL X VF —FHROKEIIO>WT
ET VR AN

Sustainable Energy for Sustainable Development:
$40 trillion Question

John Joseph Puthenkalam

Abstract

There are 195 member states in the United Nations. Excluding the 34 member states of The Organization
for Economic Co-operation and Development (OECD), remaining member states of the United Nations
(UN) and regions of the world are termed as developing countries. Whether they are emerging economies
or the least developing economies, all the developing countries want to be on the road to economic and
human development. In order to roll into the road of development and make any progress to achieve
Millennium Development Goals, there are a couple of basics of development to be laid as foundation
stones to step into the path of progress. The two pillars of economic development for any developing
nation are the ability to harness and utilize water resources and energy resources including electrical power.
In this article, I would like to discuss the need for “Sustainable Energy for Sustainable Development”
in the context of India. As modern India sees the emergence of more and more industries and witnesses
infrastructure upgrades at a frenetic pace, the country’s energy situation assumes monumental importance.
Power is imperative to the overall development of a nation. Be it faring well on the healthcare index or
ensuring that every child goes to school, availability of electricity is closely linked to these as well as other
indicators of progress. Managing energy resources well not only ensures economic progress but also social
and human development.
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Sustainable Energy for Sustainable Development:
$40 trillion Question

There are 195 member states in the UN including the Vatican (Holy See) and the State of Palestine
as Permanent Observer Mission to the United Nations."” Excluding the 34 member states of The
Organization for Economic Co-operation and Development (OECD),” remaining member states of
the United Nations (UN) and regions of the world are termed as developing countries. Whether they
are emerging economies or the least developing economies, all the developing countries want to be
on the road to economic and human development. In order to roll into the road of development and

make any progress to achieve Millennium Development Goals,”

there are a couple of basics of
development to be laid as foundation stones to step into the path of progress. The two pillars of
economic development for any developing nation are the ability to harness and utilize water
resources and electrical power. In this article, I would like to discuss the need for “Sustainable
Energy for Sustainable Development” in the context of India. We are all familiar with the concept of
sustainable development. Sustainable development® has been defined in many ways, but the most
frequently quoted definition is from Our Common Future, also known as the Brundtland Report:

“Sustainable development is development that meets the needs of the present without compromising

the ability of future generations to meet their own needs. It contains within it two key concepts:

» the concept of needs, in particular the essential needs of the world’s poor, to which
overriding priority should be given; and
+ the idea of limitations imposed by the state of technology and social organization on the

environment’s ability to meet present and future needs.”

All definitions of sustainable development require that we see the world as a system — a system
that connects space; and a system that connects time. When you think of the world as a system over
space, you grow to understand that air pollution from China (PM2.5) affects air quality in Asia, and
that pesticides sprayed in Argentina could harm fish stocks off the coast of Australia. And when you
think of the world as a system over time, you start to realize that the decisions our grandparents
made about how to farm the land continue to affect agricultural practice today; and the economic
policies we endorse today will have an impact on urban poverty when our children are adults. We
also understand that quality of life is a system, too. It's good to be physically healthy, but what if
you are poor and don’t have access to education? It's good to have a secure income, but what if the
air in your part of the world is unclean? And it's good to have freedom of religious expression, but
what if you can't feed your family? The concept of sustainable development is rooted in this sort of
systems thinking. It helps us understand ourselves and our world. The problems we face are
complex and serious — and we can't address them in the same way we created them. But we need to

address all these emerging sustainable development issues. Let us begin by analyzing the challenge
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of sustainable energy that the developing country so earnestly would like to accumulate.

Global Energy Scenario: The current challenge of providing sustainable energy to a growing global
population at a minimal environmental impact is a sustainable development issue for all developing
countries. According to Khalid al-Falih, the president of the world’s largest oil exporter, Saudi
Aramco, “Today, less than one-third of the world’s seven billion people consume more than two-
thirds of its primary energy supplies. But by 2050, a total of nine billion people will aspire to a
prosperous life.” World Energy Council (WEC) laid out a host of challenges posed by population
growth, coupled with accelerated urbanization in their recent report. According to the WEC Report,
globally, between 730 million and 880 million people will still be without access to electricity in
2030, predominantly in sub-Saharan Africa, and this figure would only decrease to 319 million and
530 million people by 2050. “While there will be opportunities in the future for a range of
technology solutions, the ultimate issue is that demand continues to grow at an unsustainable rate.”
Asia will account for nearly 50 percent of global energy consumption by 2050. Ensuring energy
supplies will require enormous investment over the next two decades which is estimated at around
$40 trillion. “That’s virtually the annual GDP of China, the EU, and the US combined.” The WEC
report put required investment in electricity generation alone at between $19 trillion and $25 trillion
to meet demand levels in 2050.”

The fact that more than a billion people in the world live without electricity remain a major obstacle
to development that requires immediate and sustained action. This is something that is of concern to
the entire planet because it involves social peace and stability. According to Maria van der Hoeven,
the director of the International Energy Agency (IEA), the fact that huge number of people still
without electricity were being left behind in a rapidly-changing world, “It is an economic problem,
it is an educational problem — because you can't study in the evening without light, and you can't
charge a mobile phone or have access to the internet. We have been following the number of people
deprived from energy for 11 years and I'm not satisfied with the progress made so far.” Although the
situation has improved in countries like Thailand, China, Mexico and India, Van der Hoeven points
out the fact that 30 percent of Indonesians were without electricity showed the scale of challenge
that remained. According to the IEA, nearly 1.5 billion people have no access to electricity, while
around three billion are forced to use cooking fuels that carry a significant health risk, like wood,
coal and kerosene. “There are four million premature deaths (per year) from indoor air pollution
caused by lack of energy,” notices Kandeh Yumkella, who heads a UN programme called
“Sustainable Energy For All.” “Fighting poverty means you must solve the energy access problem,”
stressing that schools and hospitals could not function properly without a regular supply. Experts
say there is no technical barrier to the electrification of even remote, rural areas, and that the main
problems are ones of funding, management and implementation. Vijay Iyer, director of the World
Bank's Sustainable Energy Department, cited Vietnam and Tunisia as examples of countries that had
successfully pushed through comprehensive electrification programmes. “It is achievable, but it

requires a massive effort. It's a half-full, half-empty glass story. We have made progress on some
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areas but not on all.” The WEC says efforts need to be stepped up, estimating that at current rates up
to 880 million people will still be without electricity by 2030 and as many as 530 million by 2050.
Bunker Roy, who founded an NGO that trains women from rural India and Africa as solar-power
engineers so that they can introduce electricity in isolated areas, noted government policies are all
too often divorced from ground realities. “Sadly, governments have lost touch with their
communities; they must listen and learn from indigenous solutions.”® Our analysis show the global
scenario of energy demand is so challenging. Let us proceed to analyze the developing country

scenario by focusing on India.

Power Scenario in India: As India is experiencing growth and industrialization, the fact remains that

on the power front all is not well. Census 20117

shows that nearly one-third of India has no access
to electricity and just over half of rural India uses electricity as a main source of lighting. While the
situation in urban areas is better, power cuts and load shedding are becoming a frequent occurrence.
In fact, in July 2012, north India experienced a never-before seen massive blackout for two
consecutive days that left nearly 600 million people powerless and helpless. People were stuck at
their homes and offices, transport systems were stalled and private and public establishments
remained non-functional through the period of the blackout. It not only caused physical
inconvenience but monetary losses too. On July 30, 2012, when the first blackout happened, the
Northern power grid had collapsed. However, things worsened on July 31, with the Northern,
Eastern and Northeastern grids collapsing.® Reports say that the grids collapsed as some states were
indulging in overdrawing of power. Apart from earning the distinction of being one of the most
massive blackouts in the world, this incident, ironically, threw light on India’s power woes. What
followed were clarion calls for reforms in the power sector. The root of India’s power problems lies
in the increasing gap between demand and supply. According to a Central Electricity Authority
report, in the year 2012-13, the country faced peak power deficit of over 12,000 mega watts (MW).
Data showed that peak power demand stood at 1,35,453 MW as against production of 1,23,294 MW.
In the coming years, this deficit will only widen if power generation isn't ramped up.” The graph

below shows the forecast of all India peak electricity demand.
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Forecast of all India peak electricity demand"”
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The Table below shows the total installed capacity in the central, state and private sectors in India.

Total Installed Capacity:

Sector MW Y%age
State Sector 89,092.12 39.45
Central Sector 65,612.94 29.06
Private Sector 71,088.04 31.48
Total 2,25,793.10

As Table below shows that there is a huge dependence on coal for thermal power generation, it also

shows the nascent nature of the renewable energy sources in India.

Fuel MW %age
Total Thermal 153847.99 68.14
Coal 132,288.39 58.59
Gas 20,359.85 9.02
Oil  1,199.75 0.53
Hydro (Renewable) 39,623.40 17.55
Nuclear 4,780.00 2.12
RES** (MNRE) 27,541.71 12.2
Total 2,25,793.10 100

Renewable Energy Sources(RES) include SHP, BG, BP, U&I and Wind Energy
SHP= Small Hydro Project, BG= Biomass Gasifier, BP= Biomass Power, U & 1=
Urban & Industrial Waste Power, RES= Renewable Energy Sources
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Coal -- India’s dominant fuel: As far as electricity generation is concerned, there is huge dependence
on coal in India as most power is thermally generated. As a result, shortage in supply of coal has a
direct impact on power generation. Ministry of Power’s website shows that as of June 2013, our total
installed capacity was 225.79 Gigawatts. Of this, 68% was thermal power created using coal, oil and
gas. The rest was contributed by hydropower, nuclear power and power obtained from renewable
energy sources. This shows that coal is central to India’'s power generation. According to the Coal
Ministry website, production of coal has risen from 70 million tonnes at the time of nationalization
of coal mines in early 1970’s to nearly 557.66 million tonnes in 2012-13. The 12th Five-Year Plan""
(2012-2017) stresses that it is essential to ramp up coal production to 795 million tonnes by 2016-
17. However, Coal India foresees a 20% coal shortage in the next five years. A report quotes Coal
India chairman Narsing Rao as saying, “By no means our domestic production is going to be beyond
795-800 million tonne (mt) by the end of the current Five Year Plan. Considering that the domestic
demand for coal is expected to be at 1 billion tonne by end of that period, the shortage would be in
the region of 200 mt.” Considering how dependent our economy is on coal to meet its energy
demands, the commodity needs to be managed effectively. Also, in order to offset the mounting
pressure on coal-based electricity, we need to focus more on hydropower and power derived from
renewable sources. Electricity is imperative to the overall progress of any nation to meet its growing

power demands."”

Electricity Sector in India: The electricity sector in India had an installed capacity of 229.251 GW
as of October 2013, the world’s fifth largest. Captive power plants generate an additional 34.444
GW. Non Renewable Power Plants constitute 87.55% of the installed capacity, and Renewable
Power Plants constitute the remaining 12.45% of total installed Capacity. India generated 855 BU
(855 000 MU i.e. 855 TWh) electricity during 201112 fiscal year. In terms of fuel, coal-fired plants
account for 57% of India’s installed electricity capacity, compared to South Africa’'s 92%; China’s
77%; and Australia’s 76%. After coal, renewal hydropower accounts for 19%, renewable energy for
12% and natural gas for about 9%. Over one third of India’s rural population lacked electricity, as
did 6% of the urban population. Of those who did have access to electricity in India, the supply was
intermittent and unreliable. In 2010, blackouts and power shedding interrupted irrigation and
manufacturing across the country. States such as Gujarat, Madhya Pradesh and others provides
continuous power supply. The per capita average annual domestic electricity consumption in India
in 2009 was 96 kWh in rural areas and 288 kWh in urban areas for those with access to electricity,
in contrast to the worldwide per capita annual average of 2600 kWh and 6200 kWh in the European
Union. India’s total domestic, agricultural and industrial per capita energy consumption estimate
varies depending on the source; some estimates place it between 400 to 700 kWh in 2008-2009. As
of January 2012, one report found the per capita total consumption in India to be 778 kWh. India
currently suffers from a major shortage of electricity generation capacity, even though it is the

world’s fourth largest energy consumer after United States, China and Russia. The International
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Energy Agency estimates India will add between 600 GW to 1200 GW of additional new power
generation capacity before 2050. This added new capacity is equivalent to the 740 GW of total
power generation capacity of European Union (EU-27) in 2005. The technologies and fuel sources
India adopts, as it adds this electricity generation capacity, may make significant impact to global
resource usage and environmental issues. India’s electricity sector is amongst the world’s most active
players in renewable energy utilisation, especially wind energy. As of December 2011, India had an
installed capacity of about 28 GW of renewal technologies-based electricity, exceeding the total
installed electricity capacity in Austria by all technologies. According to some ambitious estimates,
India has 10,600 MW of potential in the geothermal provinces but it still needs to be exploited."”

India’s network losses exceeded 32% in 2010 including non-technical losses, compared to world
average of less than 15%. Both technical and non-technical factors contribute to these losses, but
quantifying their proportions is difficult. But the Government pegs the national losses at around
24% for the year 2011 & has set a target of reducing it to 17.1% by 2017 & to 14.1% by 2022. A
high proportion of non-technical losses are caused by illegal tapping of lines, but faulty electric
meters that underestimate actual consumption also contribute to reduced payment collection. A case
study in Kerala estimated that replacing faulty meters could reduce distribution losses from 34% to
29%. Key implementation challenges for India’s electricity sector include new project management
and execution, ensuring availability of fuel quantities and qualities, lack of initiative to develop
large coal and natural gas resources present in India, land acquisition, environmental clearances at
state and central government level, and training of skilled manpower to prevent talent shortages for
operating latest technology plants."? As seen from our analysis, the energy sector in India as a
whole is in a volatile situation. The investment needs of the energy sector are to be streamlined if
any real growth in the per capita consumption of energy is to be increased. New and safe
installations in renewable as well as non-renewable sectors are to be strengthened. Let us have a

glance at the states of India and their energy situation.

States of India by Installed Power Capacity
The following is a list of states and territories of India by installed capacity of power utilities with
electricity generation mode break-up as of 30-06-2012 and 31-01-2013 with figures in millions of

watts (Megawatts)."”

Rank it::f;g:l;on 3::?;lled 1(:;}“13] Nuclear Hydro :l:;egv;:ble
Capacity

— India 211,766.22 141,763.88 4,780.00 39,416.40 24,856.14

1 Mabharashtra 28,310.83 20,354.72 690.14 3,331.84 3,934.13

2 Gujarat 23,887.54 18,841.32 559.32 772 3,714.90
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Rank

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

State/Union
Territory

Tamil Nadu
Andhra Pradesh
Uttar Pradesh
Karnataka
Rajasthan
Madhya Pradesh
West Bengal
Haryana

Punjab

Delhi Territory

Odisha

Damodar Valley
Corporation

Chbhattisgarh
Kerala

Himachal Pradesh
Jharkhand

Uttarakhand

Jammu and
Kashmir

Bihar
Assam
Goa

Meghalaya

Puducherry
Territory

Tripura

Total
Installed
Capacity

18,382.13
16,817.13
13,994.99
13,596.28
10,704.57
9,288.86
8,507.29
8,113.75
7,502.97
7,163.15
6,596.33

6,338.86

5,624.61

3,836.48

3,714.10

2,269.86

2,556.56

2,393.55

1,849.93

1,020.04

418.32

373.62

279.66

265.07

Total
Thermal

8,217.33
11,771.08
11,062.87
6,355.65
6,077.13
5,302.15
7,229.54
6,518.21
3,898.46
6,356.42

4,332.10

6,145.60

5,175.94
1,687.94
197.17

2,048.88

350.23

609.59

1,624.70
559.21
362.47

28.01

260.35

186.69

92

Nuclear

524

275.78

335.72

254.86

573

273.24

0

109.16

208.04

122.08

47.52

95.6

34.08

22.28

71

25.8

19.28

Hydro

2,137.20
3,734.53
1,821.42
3,599.80
1,527.80
3,223.66
1,182.30
1363.18
3,014.89
666.12

2,166.93

193.26

120

1,881.50

2,950.94

200.93

1,998.18

1,576.43

129.43

429.72

314.58

62.37

Renewable
energy®

7,503.60
1,035.74
724.98
3,385.97
2,526.64
489.81
171.45
123.2
381.58
18.53

97.3

281.15
171.44
531.91
20.05

185.87

130.53

95.8

31.11

30.05

31.03

0.03

16.01



Total

Rank StateE/Umon Installed Total Nuclear Hydro Renewable

Territory . Thermal energy*
Capacity

27 Sikkim 206.48 79.1 0 75.27 52.11

28 Arunachal Pradesh 229.04 36.93 0 97.57 94.54

29 Manipur 157.8 71.37 0 80.98 5.45

30 Mizoram 138.92 68.14 0 34.31 36.47

31 Nagaland 103.18 21.19 0 53.32 28.67

32 NLC 100.17 100.17 0 0 0

33 Chandigarh 105.71 45.13 8.84 51.74 0
Territory

34 Dadra and Nagar 74.38 65.92 8.46 0 0
Haveli Territory

35 Daman and Diu 44.4 37.02 7.38 0 0
Territory
Andaman and

36 Nicobar Islands 65.4 60.05 0 0 5.35
Territory

37 Lakshadweep 14.97 9.97 0 0 5
Territory

Renewable Energy Sources (RES) includes small hydro projects, wind, solar, tidal, biomass and urban &
industrial waste power.

The above ranking by states shows the energy divide in India by states. While Maharashtra leads the
state in its total energy capacity, many of the Union territories lag behind the states in general. The
All India electrical energy requirement is likely to increase by about 34.4 per cent during the 12th
Plan period. This forecast was made by 18th Electric Power Survey (EPS) of India conducted by
Central Electricity Authority which has estimated Electric Energy Requirement (EER) and Annual
Peak Electric Load (APEL) of the country for 12th Five Year Plan. As per the draft 12th Five Year
Plan document of Planning Commission, the total investment required for power during the 12th
Plan is Rs.18.2 Lakh crore."® The sources of funds for the Public sector include budgetary support,
internal generation and borrowings. Private sector funds include internal accruals or equity and
borrowings. Debt sources are Domestic bank credit, Non-banking Financial Companies, Pension/
Insurance funds and External Commercial Borrowings. As per Planning Commission, capacity
addition of 88,537 MW is planned from conventional sources for the 12th Five Year Plan on an all-
India basis. Steps taken to meet the power requirement in the country inter-alia are:

(i) Rigorous monitoring of capacity addition of the on-going generation projects.
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(i1) Review meetings are taken by Ministry of Power regularly with CEA, equipment manufacturers,
State Utilities/CPSUs/Project developers, etc. to identify the bottlenecks in capacity addition and
resolve the issues.

(iii) In view of the increasing requirement of capacity addition to meet the demand, the capacity
building of main plant equipment has been carried out in the country with the formation of several
joint ventures for manufacture of main plant equipment in the country.

(iv)Thrust to make coal and gas available for power sector.

(v) Thrust is being given to power generation from renewable sources. As per MNRE, grid
interactive renewable capacity addition likely during 12th Plan is about 30,000 MW.

Power for All: A comprehensive Blueprint for Power Sector development"”

has been prepared

encompassing an integrated strategy for the sector development with following objectives:
- Sufficient power to achieve GDP growth rate of 8%
- Reliable of power
- Quality power
- Optimum power cost
- Commercial viability of power industry
- Power for all
The following Strategies to achieve the objectives are taken:
Power Generation Strategy with focus on low cost generation, optimization of capacity
utilization, controlling the input cost, optimization of fuel mix, technology up-gradation and
utilization of non-conventional energy sources. Transmission Strategy with focus on
development of National Grid including interstate connections, technology up-gradation &
optimization of transmission cost.
Distribution strategy to achieve distribution reforms with focus on System up-gradation, loss
reduction, theft control, consumer service orientation, quality power supply commercialization,
decentralized distributed generation and supply for rural areas.
Regulation Strategy aimed at protecting consumer interests and making the sector commercially
viable.
Financing Strategy to generate resources for required growth of the power sector.
Conservation Strategy to optimize the utilization of electricity with focus on demand side
management, load management and technology up-gradation to provide energy efficient
equipment / gadgets.
Communication Strategy for political consensus with media support to enhance the general

public awareness.

Affordable Power for all Households: According to Prime Minister Manmohan Singh,"® India plans

to provide affordable electricity to all households in the next five years. “The Government of India
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aims to provide 24x7 electricity to all households in the country and affordable access to electricity
in the next 5 years,” he said inaugurating an International Seminar on Energy Access organized by
the Ministry of New and Renewable Energy and CII. Singh also said the government was taking
steps to offer cooking gas to all rural households. At present, around 12 per cent of around 190
million rural households today use LPG to meet their cooking energy needs. “Giving all the 240
million households in the country an entitlement of six LPG cylinders per year will require only
around 25 million tonnes of LPG. This should be manageable for our country. But, extending
distribution network to all villages may take time,” he said. The Prime Minister said the government
was working on a mechanism to provide subsidy to targeted individuals so that they can afford to
have electricity and LPG. The government is looking to put in place a mechanism where subsidy
would be directly transferred to bank accounts of the beneficiary. Prime Minister said in one pilot
scheme in Mysore district of Karnataka, 27,000 deliveries of subsidized cylinders have been made
after successful biometric authentication of any family member present at home. “In the next phase
it is planned to transfer the subsidy amount directly to the bank accounts of bona fide beneficiaries,”
he said. Highlighting plans for alternate sources of energy, the Prime Minister said India aimed to
light up 20 million rural household by 2022 using solar power. He said at present renewable power
represented about 12 per cent of the total installed generating capacity in India. The Jawaharlal
Nehru National Solar Mission, launched under the aegis of India’s National Action Plan on Climate
Change, aims to install 20 Gigawatt of grid connected solar power by 2022. “We hope to light up
around 20 million rural households with solar home lighting by 2022,” he said, adding that the
government looked forward to accelerate the overall deployment of renewable energy in India to
achieve around 55 Gigawatt of renewable power by the year 2017. Even according to the Prime
Minister, India has a long way to go to provide power for all its households. In spite of all the efforts
taken by India since her independence and introduction of planned development strategies for

inclusive growth, much of India awaits for light.

Reliable Electricity for Inclusive Growth: While people in the cities turn on lights, plug in
coffeemakers, and charge cellphones without a thought to the electricity required, many households
in rural India still lack electrical power, despite the nation’s intention more than six decades ago to
bring electricity to all its citizens. According to Sunila S. Kale, “Electrification was central to how
early nationalists and planners conceptualized Indian development, and huge sums were spent on
the project from independence until now. Yet despite all this, nearly 400 million Indians have no
access to electricity. Although India has less than a fifth of the world's population, it has close to 40
percent of the world's population without access to electricity.”"” Kale explores some of the reasons
for India’s lag in providing electrical power in her book Electrifying India: Regional Political
Economies of Development. Kale had intended to focus on India’s move to privatize its energy
industry in the 1990s, intrigued by Indian states’ varied responses to privatization. “Choices made in

that early period had a huge influence on privatization later on.” Electrifying India first explores
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New Delhi's changing views about electricity over time and then offers case studies of three Indian
states where responses to privatization in the 1990s diverged wildly, ranging from approval to swift
rejection. Kale delves into political and socioeconomic factors that had shaped each state’s energy
policy. The story begins in the 1940s, at the time of India’s independence. Electricity was available
in cities and towns but not most rural areas. There was much debate about whether the electricity
sector should be controlled centrally or by individual states, with supporters of central control
arguing that state control would lead to uneven development. Despite this concern, pressure from
state leaders led to the establishment of state utilities in 1948. Those early concerns about uneven
development proved to be prescient. Today, some state governments provide electricity to most rural
households, enabling farmers to pump up groundwater resources. Some even offer electrical
subsidies to farmers to encourage the use of electricity for irrigation. Yet in other states, rural
communities are still off the grid. Kale's research suggests that the most significant factor in rural
electrification has been representation of rural communities in state government. In Odisha, where
few powerful political leaders come from rural communities, only 40% of households can rely on
electricity for lighting, with the percentage dropping even lower in rural areas. The state of Andhra
Pradesh has fared better, with a slow and steady electrification program that speeded up with farmer
protests in the 1970s. “There was a lot of social foment in India in the 70s, and this was part of
that,” says Kale. Maharashtra, where rural leaders have played a sizable role in the state
government, has had the most success at rural electrification, though some districts and farmer
groups have fared better than others. The same factors that led Maharashtra to have a more robust
electrical program in rural areas, and to subsidize electricity use by agriculture and agro-industries,
also led that state to reject privatization in the 1990s. “The perception was that privatization of its
electricity distribution utility would threaten the regime of subsidies,” explains Kale. Privatization
was also rejected in Andhra Pradesh due to strong opposition from farmers and their political allies.
At the other end of the spectrum, Odisha, lacking rural representation, had little opposition when it
voted to privatize. Millions of Indians still waiting for electrical power will see change in the near
future. She explains that some central agencies are now stepping in to assist state governments in
carrying out rural electrification. There are also experiments in micro-grids, or distributed
generation, taking place in rural villages, using alternative energy sources ranging from solar to
sugar pulp. “The government is very motivated to knit the national system together in one central

»(20)

grid. Over time, I think it will happen.

Critique of India’s Power-for-All Plan: Almost a decade ago, India’s government, seeking to
overcome one of the biggest challenges to the nation's development, set an ambitious goal: electric
power for all by 2012. Instead, as the target date crossed, the power sector is in shambles, and its
dire state threatens India's economic prospects as are various crises already damping growth. India
is the world’s fifth-largest electricity producer after the US, China, Japan and Russia, but its per

capita consumption is among the world’s lowest, at 778.71 kilowatt hours a year. Almost 300-400
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million people have little access to electricity. The country needs a huge jump in supply to sustain
its rapid economic growth, fight poverty and light the homes of those powerless millions.”” The
depth of India’s power problems became apparent recently, when blackouts interrupted irrigation
and manufacturing across the country, even hitting wealthy urban neighbourhoods. The - The
industry has plunged into crisis, driven by a mix of factors — some brewing for years, some recent
Government giveaways such as free electricity for farmers have drained cash reserves from the
largely state-run electricity-distribution system, leaving it financially crippled and unable to
purchase power despite existing demand. A giant new offshore gas field has delivered less fuel than
promised. An ambitious nuclear-power program has been stymied by demonstrations at plant sites
since the Fukushima disaster in Japan in 2011 March. And despite abundant reserves of coal, India
can't produce enough to feed its power plants. Coal-fired plants, which account for roughly half of
the country’s total electricity-generating capacity, should maintain stocks to last 22 days on average,
according to the guidelines of the Central Electricity Authority. But a recently published report from
the regulator showed that of 89 such plants it monitors, 46 did not have enough coal to last a week,
with some holding less than a day’s worth or no coal at all. As more power plants come online — the
government and private industry are estimated to have spent as much as $US100 billion since 2007
to add capacity — coal shortages are expected to worsen. According to Credit Suisse analysts, at the
current rate of growth in coal production, the requirements of existing power plants and those under
construction would not be met until the year beginning April 2016. More than half of India’s
installed electricity-generating capacity of 182 gigawatts is coal-based, and a large chunk of future
power projects also will run on coal. By comparison, China’s installed capacity at the end of 2010
was 962 gigawatts, about 73 per cent of it from coal. India’s coal sector is hampered by primitive
mining techniques and rife with theft and corruption; the monopoly coal producer, state-controlled
Coal India, has consistently missed production targets. Shoddy transport infrastructure, inadequate
for moving coal from far-flung mines to where it is needed, compounds the problems. To increase
output, Coal India needs to mine new deposits — but most lie under protected forests or conflict-
ridden tribal lands. Government efforts to create an effective land-acquisition program for such
projects, including compensation for displaced people, have not made much progress. According to
K. C. Venugopal, a junior power minister, “The federal government has neither set up any national
fund for the rehabilitation of the displaced persons of various power projects in the country nor set
up any committee to study the issue of setting up of such a fund,” According to Coal Minister
Sriprakash Jaiswal, “Domestic coal production cannot keep up with the rising demand, especially
from power companies.. They have to import to feed their rising needs and bridge the gap.” But
international coal prices have surged. “The situation is extremely challenging considering the fact
that billions of dollars have been invested in building power plants but they cannot be used to
produce power due to non-availability of coal,” said Ravi Sharma, chief executive of Adani Power.
India lags behind other major nations in securing coal assets abroad. It accounted for 9 per cent of

overseas deals in the sector trailing the US, Japan and China. “Progressive governments elsewhere
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are not just aggressively scouting but are tangibly tying up resources known to be available globally.
India needs to also get its act right,” said Anil Sardana, managing director at Tata Power, one of
India’s largest private power producers. Efforts to develop other fuels have stumbled. India had
hoped to set up gas-powered plants after Reliance Industries made the country’s biggest gas
discoveries in the deep water off the eastern coast, but output has failed to meet company
projections. Hydroelectric power projects in the mountainous north and north-east are caught in
ecological, environmental and rehabilitation controversies. India imports power from Bhutan and
expects to import from Nepal, too, but the geographical challenges in the region are immense. Once
electricity is generated, it must be supplied where it is needed. A crucial link is the provincial
distribution utilities that buy electricity and resell it to consumers. Operating at huge losses, they are
fast running out of money to buy what electricity is available. Not only do they give away huge
amounts of electricity to farmers, partly to curry political favour, but they also lose more to rampant
electricity theft and to government departments that do not pay their bills. Inefficient collection is a
problem across the country. The amount of electricity categorized as lost in India’s states reaches as
high as 40 per cent, and even in the best performers stands at 15 per cent. With fuel costs high and
utilities losing money, raising power prices might seem like a solution — but it is a politically
charged and sensitive issue for a government facing high inflation and widespread corruption. The
Finance Commission, which defines financial relations between the central government and the
states, forecast that state transmission and distribution utilities will lose 803bn rupees ($14.8bn),
equal to about 0.8 per cent of the nation’s gross domestic product. It also forecast that such losses
will rise. Blackouts are just one effect. By creating uncertainty about future electricity sales, the
losses also lead power companies to shelve projects, and add to pressure on lenders that finance the
sector. During the 11" Five Year Plan, India was able to meet only 64 per cent of the target.” This
was far from the power for all goal set by the nation. Sustainable energy for development is to be
accelerated.

The one common thing that binds tasks as diverse as building roads, flying planes, watching
television and lighting a streetlight is that they all need electricity. As modern India sees the
emergence of more and more industries and witnesses infrastructure upgrades at a frenetic pace, the
country’s energy situation assumes monumental importance. Power is imperative to the overall
development of a nation. Be it faring well on the healthcare index or ensuring that every child goes
to school, availability of electricity is closely linked to these as well as other indicators of progress.
Managing energy resources well not only ensures economic progress but also social development.
The India’s 12th Five-Year Plan (2012-2017) rightly observes, “Electric power is a critical input into
all economic activity and rapid and inclusive growth is only possible if reliable electricity is made
available everywhere.”

t® with a special reference to energy

We have been analyzing the various aspects of developmen
sector in India. Any developing country which wants to be on the path to higher development will

have to focus on how to make energy available for its primary, secondary and tertiary sectors. It is
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not easy to make a shift from the traditional energy resources to alternative energy resources without
access to clean and green technology. For the sake of planet earth and for sustainable development
of millions of its people, let us hope international community responds with immediate transfer of

technology that suits the energy requirements of developing nations.
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Terrestrial-marine coastal and watershed ecosystems and human activities
from feudal era Japan revisited

Anne McDonald

Abstract

Contemporary environmental policy and research trends are calling for holistic integrated land-sea, ridge-
to-reef ecosystem-based management approaches. Many refer to this as the cutting edge of science and
environmental policy, but if we look back in history, it is not something new, rather something forgotten
from days past; forgotten when Western science, thought and modern technology severed traditional
practices in Asia.

In this case, the historical story unfolds in the coastal communities of feudal Japan’s Tokugawa era.
Although there are historical records dating back to the 10" century, during the feudal era where self-
isolation was imposed resulting in stringent resource use and management practices were enforced,
uotsukirin, or fish-breeding forests, were promulgated among fishing communities. Uotsukirin practices
grew on a national scale from the 17" Century. Although scientific understanding of the function of
watershed forests in coastal ecosystems and fisheries production/reproduction were not robust at this time,
promulgation of uotsukirin practices among fisher communities grew from an understanding that land-sea
were integrated systems and that land-based human activities could have an impact on spawning grounds
in coastal waters.

This paper will explore the origins of uotsukirin and the growth to this practice on a national scale from
the 17" to late 19" Century as a means of increasing production of sardine which was in high demand as
a resource for lamp-oil and agricultural fertilizer. I will explore the severing of this integrated resource
management practice by fishing communities to maintain healthy coastal marine ecosystems as fish-
breeding grounds, with the introduction of Western science, thought and technology in the late 19" Century.
In 1897 the uotsukirin system was formalized into law in Japan as forestry policy. Fishers withdrew from
land-based activities and it may be argued that the degradation of these forests has potentially contributed
to the degradation of marine ecosystems.
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Terrestrial-marine coastal and watershed ecosystems and human activities

from feudal era Japan revisited

Tokugawa Era: unification of the warring states, pacification, self-imposed seclusion and

emergent political ecological schemes

The Tokugawa era (1615-1868) has often been referred to as the era of the ascendancy of integral
bureaucracy (Totman, 1993; Kalland, 1995). With one-third of the warring states unified by the

th

warlord Oda Nobunaga in the latter part of the 16" century, came the gradual pacification and
political consolidation of the remaining two-thirds by Oda’s successor Toyotomo Hideyoshi through
the disarmament of peasant soldiers accompanied by a land survey and registration to establish a
land tax; thus setting the foundations for social and environmental control by government under
the new social order and political authority established by Ieyasu Tokugawa in 1615. Under the
Tokugawa shogunate, the central government initiated a nationwide administrative structure with
layers of laws and regulations from the central shogunate government to an domains down through
to community-based management on the village level. There was, however, flexibility in the system,;
thus allowing room for local autonomy and initiative (Totman, 1993; Kalland, 1995; McDonald,
2006).

Political decisions early in the Tokugawa regime shaped environmental management decisions and
strategies. Specifically, the decision to impose a policy of isolationism, referred to as sakoku, turned
the country inwards politically, but perhaps more importantly ecologically (Richards, 2003;
McDonald, 2006). Restrictions on travel and trade meant that the flow of goods were strictly
regulated and by 1670 the regime was faced with the challenge of how to effectively and sustainably
manage the limited natural resources within the geopolitical boundaries of the archipelago they
ruled (Totman, 1989, 1993; Richards, 2003; McDonald, 2006). In short, by 1670 the regime was
confronted with the realities of a growing ecological crisis caused by intensification of land use and
resource exploitation.

Reversing the trends of environmental degradation became central to the regime’s political stability
and survival (Totman, 1989, 1993; Richards, 2003; McDonald, 2006). How to maximize efficient
use of the finite and limited resources led to the design and implementation of ecological strategies,
many of which were centrally initiated but the form they took were shaped by han domains and
local governments. Ecological and food security thus became synonymous with social and political
security (Totman, 1993; Kalland, 1995; McDonald, 2006). It is within this backdrop that uotsukirin,

fish breeding forests, took on strategic ecological value.
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Uotsukirin, fish breeding forests: linking land to sea for resource management

Contemporary environmental policy and research trends are calling for holistic integrated land-to-
sea, ridge-to-reef ecosystem-based management approaches. Many refer to this as the cutting edge
of contemporary science and environmental policy, but if we look back in history, it is not something
new. One such example from Japanese environmental history is uotsukirin, or fish-breeding forests,
a ridge-to-reef based approach integrating land-based human activities with marine resource use and
management.

The first written record of uotsukirin dates back to the 10" century from the island of Shikoku, one
of the four main islands of the Japanese Archipelago, in what is now known as Tokushima prefecture
(Totman, 1993; Wakana, 2001, 2012; Hamaguchi, 2007). Written records specifically referring to
uotsukirin are said to be non-existent between the first recordings from Naruto and Matsushige,
Tokushima to the 17" century (Wakana, 2012). Though it may be wrong to assume uotsukirin only
existed in Tokushima until the next known written recording from Saiki domain (currently Oita
prefecture on the southern island of Kyushu) in 1604, the second year of the Tokugawa Era, lacking
known written records, it is difficult to speculate on the diffusion and possible existence of uotsukirin
approaches to land-sea resource management from the 10" to 17" century (Endo, 1934; Yonozu,
1990; Wakana, 2012). Based on Endo’s work on mountain and forestry history and the national
survey of uotsukirin by the Japanese government published in 1911which assessed early post-
Tokugawa years changes to uotsukirin in the Meiji Era and the relationship of fisheries to forestry,
uotsukirin existed in most of the coastal domains during the Tokugawa Era. Further, there is an
increase in written records about the existence of uotsukrin in addition to commentary about what
were perceived as the ecological functions of uotsukirin as a way to increase sardine and herring
production and/or harvesting for agricultural fertilizer in the 18" century (Fisheries Bureau, 1911;
Endo, 1934; Hamaguchi, 2007; Wakana, 2012).

Used in contemporary Japanese government policy and law wotsukirin is but one term for fish-
breeding forests. Efforts to regenerate fish-breeding forests and provide scientific basis for the
understanding of empirical traditional knowledge, uotsukirin are believed to provide the following
functions: provide nutrients needed to cultivate fish and shellfish, intercept light thus providing a
shaded environment suitable for spawning grounds and coastal fish habitats, and the soils of well
managed forests store water and regulate water flow from forest soils to the sea also ensuring water
flows at a constant temperature suitable to maintaining healthy fish habitats and spawning grounds
(Yanagi, 1999).

Though lacking in the kind of rigorous scientific data often found in Western scientific-based natural
resource management, uotsukirin and other terms used to refer to fish-breeding forests during the
Tokugawa Era reflect an understanding of fish-breeding forests gained through experiential learning

and observation of fish migratory patterns and behavior, specifically migration to coastal marine

103



habitats often used for spawning grounds and the relationship to coastal watersheds and upstream
mountain forests (Hamaguchi, 2007; Wakana, 2001, 2012). For example, literally read from the
Chinese characters used for this term, uo-tsuki-rin means the forests attached or connected to fish.
Other examples of formerly used terms are uo-yose-ba, meaning the gathering place of fish; agjiro-
yama, literally meaning the wickerwork fish trap mountain or if one considers that ajiro is used to
refer to set-net fishing — the fishing of waiting — and/or the gathering place of fish, and that set-net
fishers’ use of yama is often synonymous with a forested mountain, explaining that they choose the
place to set their nets in coastal bay waters by looking to the forests on the mountain, ajiro-yama
could be interpreted as the mountain forest for the gathering of fish; ajiro-kuromi-yama translated as
the blackish or black tinged mountain (forest) for the gathering of fish could infer the light
interception and shadowing effects of the mountain forest over the coastal waters; kozakana-kage-rin
or uo-kage-rin, meaning the forests shadowing small fish; and the rather descriptive kujira-gyoba-uo-
tsuki-yama meaning the mountain (forest) connected to fish of the whaling ground(s) (Endo, 1934,
McDonald, 1994; Hatakeyama, 1994; Hamaguchi, 2007; Wakana, 2012). This last term was
recorded in Yamaguchi prefecture in 1775 and echoes the 1675 observation of Taiji traditional whale
hunting method innovator Yoriharu Wada that “whales chase sardines....therefore, we must grow

grasses and trees with great care” (Tomiyama, 2009; Wakana, 2012).

Tokugawa Era Uotsukirin: place specific environmental management approaches and

community-based resource management

As discussed earlier, under the Tokugawa shogunate, the central government initiated a nationwide
administrative structure with layers of laws and regulations from the central shogunate government
to han domains down through to community-based management on the village level. There was,
however, flexibility in the system; thus allowing room for local autonomy and initiative, where
place specific environmental management approaches and community-based management evolved
(Totman, 1993; Kalland, 1995; McDonald, 2006).

Different types of approaches to uotsukirin management reflected this. From the rigid management
system of Kumamoto to non-institutionalized fisher led initiatives of Shimane, local governance
perspectives differed. In Kumamoto, temporal and spatial restrictions were enforced and fisher
households were obligated under #an domain laws to plant trees annually. Further, a cycle of 30
years was to be observed and the felling of trees was only allowed in certain areas and permission to
fell trees by each household was strictly enforced and recorded (Fisheries Bureau, 1911;
Hamaguchi, 2007). Reflecting a difference in approaches to achieve the same results of effective
uotsukirin management, Shimane did not impose any formal legal structures, but instead followed an
informal approach of voluntary self-management among fisher households. Consultation among
village leaders was the normative process and embodied in this was the village consensus of the

ecological importance of uotsukirin in fisheries management (Fisheries Bureau, 1911; Hamaguchi,
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2007).

Target species focused uotsukirin exemplify an understanding of the ecological functions, but also
how this understanding could be used to increase the stocks and harvest yield potentials of specific
targeted species. Examples of this are the salmon targeted uotsukirin in Niigata and sardine and
whale targeted uotsukirin in Wakayama (Hamaguchi, 2007; Wakana, 2012). Between 1751 and 1772,
the protection of salmon breeding system, referred to as sake takenawa, was developed and under
this system Japanese persea felling along the coastal watershed where the Miomote River flowed
into was strictly prohibited (Wakana, 2012).

Sardine and whale targeted uotsukirin were mainly aimed at increasing harvest yield potentials for
fertilizer production. Not only in Wakayama, as mentioned above, but records show that already in
1604, a fisher in Oita is said to have advised the then presiding Lord Mori Takamasa that ‘sardines
are the source of the wealth in the Saiki #an domain’ (Wakana, 2012). Coinciding with the period
when the Tokugawa regime was confronted with the realities of a growing ecological crisis caused
by intensification of land use and resource exploitation starting from around 1670, written
recordings of sardine-based uotsukirin appear to increase. From Oita on the island of Kyushu, to
Ehime on the island of Honshu, to Yamagata in southern Honshu island to Fukushima and Iwate of
the northeastern parts of Honshu, uotsukirin management aimed at increasing sardine harvests for
the production of fertilizer for agriculture are testimony to intensification of land use and resource
exploitation and more specifically, the food security demands of a growing population.

In 1720 some 3.05 hectares of land were under cultivation. The same acreage is recorded for 1874.
Arable land acreage did not increase and yet the human population who depended on the food
produced by these lands did, inferring that increased yields were the only viable solution to ensuring
food security for a growing population. Thus, the importance of sardine fertilizer and uotsukirin.
Adding to the diversity of management practices but perhaps also philosophies and place specific
resource conditions, Ishikawa prefecture records show that rather than pursue target species focused
uotsukirin, seasonal and daily recordings of which fish species migrated to coastal waters to spawn
were kept, indicating there was no preference for one specific species such as exemplified in Niigata
(Fisheries Bureau, 1911).

Bureaucratic sectionalism and the end to land to sea resource management

With the end to the Tokugawa era came the abolishment of many of the era’s socio-political and
legal structures (McDonald, 2011). A wave of Westernization swept through the country and foreign
national experts were hired as special advisors to help facilitate technological transfers from the
West and other activities deemed necessary to speed up the industrialization of Japan. Exactly how
much these Western experts influenced the post-Tokugawa natural resource management approaches
and policies and more specifically uotsukirin management requires further research and examination,

however considering that Western models of government were reviewed as a step towards
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developing the new system of government and governance, when the feudal domain system was
replaced by the current prefecture system in 1871, influence by Western experts is quite probable.
Bureaucratic sectionalism, specifically a vertically segmented administrative system aimed at
industrialization became the norm and the elements of land-sea integrated resource management
from Tokugawa bureaucracy was replaced by segregated sector-based resource management
(Hamaguchi, 2007; Wakana, 2012). The upstream mountain forests and coastal watershed forests
that had been understood as connected to the spawning of fish in coastal waters were no longer dealt
with under one overarching integrated holistic approach; though it is critical to keep in perspective
and remember it was a strategic holistic approach aimed at ever-intensifying resource exploitation
not a romantic co-existence with nature (McDonald, 2006).

Perhaps most problematically, change in regime marked the beginning of the degradation of
community-based forests managed by and/or for the benefit of fisher communities (Hamaguchi,
2007). As commented by Totman and Kalland, although on one level the Tokugawa era was ‘the age
of integral bureaucracy’ with layers of laws and regulations designed, implemented and rigidly
enforced from the central government to an domains down through to the micro-management on
the village level, there was flexibility in the system; thus allowing room for local autonomy and
initiative (Totman, 1993; Kalland, 1995; McDonald, 2006). Uotsukirin management in many ways
depended on this duality. Once the Tokugawa regime and their policies were abrogated and new
rules of resource management implemented, degradation of uotsukirin slowly began. Degradation of
uotsukirin in early post-Tokugawa years was partly because of the relaxation of rigid Tokugawa
regulations which led to deforestation and over-exploitation of forest resources but also the new
delineation of government-owned and managed forests which prohibited access to forests by locals
to thin trees or cut underbrush thus leading to degradation driven by under-management
(Hamaguchi, 2007).

In 1897 the Ministry of Agriculture and Commerce enacted the Forest Law. It was in part the
culmination of forest surveys initiated by the Meiji government and efforts to redesign forestry
management policies that addressed forest degradation observed to be accelerating under the new
regime. Of note was the survey undertaken in 1884 where representatives from 40 prefectures were
interviewed about the state of forest degradation. Of the 21 causes of degradation, 26 of the 40
interviewed noted that weakening of Tokugawa forest management regulations and approaches to
forestry management by 3 levels of intervention as the main cause of degradation (Tsutsui, 1979;
Hamaguchi, 2007) Though slightly ironic, in 1894 in Tokushima where the first written record of
utotsukirin is from, uotsukirin degradation was reported to the government in a special survey related
to fisheries. Motivated by concerns of increasing forest degradation, under the new forest law of
1897, protected forests were given attention. Uotsukirin was included under the new law as protected
forests (Hamaguchi, 2007). However, when reviewing the national survey of uotsukirin by the
Japanese government published in 1911which assessed changes to uotsukirin in the early post-

Tokugawa years of the Meiji Era and the relationship of fisheries to forestry, there appears to be
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discrepancy between the government's legal recognition on paper and integrated management
practices at the community level (Fisheries Bureau, 1911).

Examples from the comprehensive national survey by the government in 1911 include the coastal
bay areas along the irrigated coastline of Mie prefecture. In 1650 Lord Matsudaira had initiated a
reforestation campaign, issuing an edict that for every tree felled, one thousand seeds should be
planted to ensure the future forest sustainability in his domain which then because. Over two and a
half centuries later, the Fisheries Bureau survey recorded degradation of coastal watershed forests
which they connect to the degradation of spawning ground habitats, decreases in fish stocks and
harvest yields, in addition to mentioning the degradation of seaweed. On the Japan Sea side of
Honshu, in the former han domain of Kaga, the third richest of the Tokugawa domains, a wealth
accumulated through rigid resource management and ecological exploitation both of land and sea,
the bureau survey notes depletion in fish stocks and in the area of Hakui on Noto Peninsula,
repeated comments calling not only for the revitalization of uotsukirin but the extension of uotsukirin

along the coast (Fisheries Bureau, 1911).

Conclusion

Uotsukirin and other terms used to refer to fish-breeding forests during the Tokugawa Era reflect an
understanding of fish-breeding forests gained through experiential learning and observation of fish
migratory patterns and behavior, specifically migration to coastal marine habitats often used for
spawning grounds and the relationship to coastal watersheds and upstream mountain forests
(Nagasaki, 1998; Hamaguchi, 2007; Wakana, 2001, 2012)

Observational knowledge sets about the connection between coastal forests and fish harvests we see
become exploited in mid-Tokugawa era, coinciding with the regimes attempts to reverse the trends
of environmental degradation deemed as a threat to the regimes very stability (Totman, 1989, 1993;
Richards, 2003; McDonald, 2006). How to maximize efficient use of the finite and limited resources
led to the design and implementation of ecological strategies, many of which were centrally initiated
but the form they took were shaped by #an domains and local governments. Ecological and food
security thus became synonymous with social and political security (Totman, 1993; Kalland, 1995;
McDonald, 2006).

To what degree uotsukirin contributed to the reversal of environmental degradation is debatable and
yet to explore this debate requires further examination of the extend to which land-based resource
management practices such as uotsukirin contributed to marine resource increases which specifically
contributed to increased agricultural yields and food security without having an accumulative
ecological stress. The need for further exploration aside, reflecting on land and sea based

connections from the past may be key to current and future sustainability.
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