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SR OHERS

Bl mEME M ESEl FEEY Sk hEnhmet
1990~1995 4 A 3.4% 6.5% 9.5% 27.6% 2.1% A 0.5%
1995~2000 4F 6.0% 13.1% 16.5% 37.3% 1.8% 0.3%
1990~2000 4F 2.8% 18.7% 24.5% 54.6% 3.8% A0.2%
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BRESEEIM LT 5, 202 L3 TaRE
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DERIZVLETH 55, ke L TOREAR
PIHINEETE T L, 2 OEE» S I13H
WnREETH S, ZORIZDWTIFEVEDR
BEAREMEIEEEIC B W TR~ B EF BNEHTH
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b. Thy 7)o Ji5E

ST, RFEFIREREZ S IRHFE LT
EBZT W5, Zhi3, BRENTHSOITETE
EELTHEBINTVBE I LAE KT 5, L
L, RS IIEREE R s & T L 7e (JERALR75)
BELXAELTVERY, BERS, BFY A
7T LZIFBRED S OBFRADILETHY, &
BY AT Lo DFEMEWINT 235 L U CEREE
PLBETH D EEFTRL T30 2 ITHH
TRFELTWBEDTHS, 2%, %
BHEZIREZTHEOMNMBNEEE LTS
2, REFEHEE L U CIIREE R AAA TR L
TBY, BEPREEHOMS D&M L UTR
BYAT LB T 2HFEEEZONTEZD
Thbd, DI, FEHERICHEVERED S
ASNBEZRAEFRIEIML, BES AT L0
PEH S N 2 BEY) b 3N L SRR MR L T
Elzo O XD RRHEHER L BREERELEE) L
TWBRWTIE, BREFEEZRRT 2 2 LA
WThb, FIT, ol ABREE»RFEHEED
SOHEL, XHOMEME D SWET 5 2 & TRIF
BREEBREREOWIIEZRA5 ELTWEDT
b5,

Tabb, RFERECWERA LR
BRI O ZEDOBRWRFERELZR T2
2, BER%IA (Economic goods) & BRERIAR
% (Environmental bads) OB 2439 %
ZERTH T T O TH %%, 22
T, I ORRFHEE D S OBUE O HEDIREE 2 7R
ZETBT TV TN EORERRTE
TV RHUE T & 2 e B & iR A B
&b,

ZDTHY TV i, HRET A Y 7Y
> 2" (relative decoupling) & #xtiys % v 7

1) > 2" (absolute decoupling) ® 2 D DEHEL
B3, HRETH v 70 > 7 L 3RFERERE
B ER OMIENHIC 7T A ThH 505, B
B OEMEPEERREE LD /NS 0WEE
BT 2, —H, AT A v 7Y 7R
BREFRIZT 7 A Th 575, BEAR O
MY DHLVE~YA FATHLIEE2E®KT
%, ZZT, BHHE, T72bbRENEREIT
% DF, BBifafi% EP*, b 2 S5HM ¢ o
BHEHRICBT S DF £ EP OFER» & M3t
72y 70 > 7 EMSRE T Ay 7Y IR
DEIWRXKRRTE 2,08, DF BL U EP 133k
BOBMEE L TEZEINTW D,

KTy Y T

DF,>DF,_,
EP,>EP,
DF,/DF,_,>EP,/EP,_,

ST ) v T

DF,> DF,_,
EP,<EP, ,

LS, ZOLI%THy ) 7T
WERE ) Th 2 REREVP~A FATH DY
G, ThHy 7TV IWERLTW o2 KT
BN TH B, F2T, KAD LD 2
B E BREE AR O LR O E T T A v
7 7R - FHli S 5 Z L AMER I LT W
%*380

: (EP,/DF,) _
Ratio= (EPHt/DFi) =DI

KX T, ERTERINSLET Ay
V) > 7¥8f& (DI : Decoupling Indicator) & W
KRZEWXTS, DF BLVEP ZFEATHDD
T, ThHY 7V U ITHEELIEATH 5,

ThYy T ITREBRL Tw IR, DI
W1IRKWBTHY, THY ) THREEL T
WIREEIZ DI W1 EDEETH S,

Thbb, 0=EDI<1DEETHY YT
WEHLTWEZ s,

(EP,/DF,)
(EPtfl/Dthl)

(EP,/DF,)<(EP,.,/DF,_,)
~.(EP,/EP,_,)<(DF,/DF,_,)
TH>5HDT, EERERNPEREER O X

DI = <1
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DHREWZ LR DB, %72, DI=0 %50
X, BROBEARNSYODEETHEDT,
ZDEETAY TV YT BERER D,

—F, 1=SDIDEET Ay 7Y > 7 INEH
LTWwiWwZeEEERELTHEDT,

(EP,/DF,) ~1
(EPtfl/DFt—l)

(EP,/DF,)=>(EP,.,/DF,_,)
~.(EP,/EP,.,)=(DF,/DF,,)
Th 2D THREAT OINENRFREER Y
E25ETH5, £z, DI=1 £ 5DiF, &
TR E BRI AW OWINEN L 12 1 D&

(D% VRFRES X OB AR O E N
BE), 52 WIEHEEOMNENE L WS TH
%,

B 2—4 1%, A% BB AR OBEIEE, #\E
R RERERE LGS EE /L 725
5, BLXUOZOEEMLESTH Y 7Y v 7EE
REE2ERL T2,

22T, HiROMHEMBT A v 70 v 7 Lt
BT Hw 7Y > 7% DI LIBET 2 LM T
By )7,

DF,/DF,_,>1
EP,/EP, <1
TH2DOTHDEWELLDTH 5,
Tz, MHWWT Ay 7Y 7,

DI =

DF,/DF, ,>EP,/EP, ,>1

\

LizEo ol
TFhyFIg

ER/ _DF,
kp, = /DF,

HEXTH
THYT) Y|

EP, i
APH WA ORI

2—4 THhy7Y) T OEBGEER

=3
pu—

Th2DOTHRORREIL 12D &7% 5,

DX, EROLSIBTH YT IR
1 DI 3R~ A FARERTY T4 v 7Y
YT DRERMERE TSI LIIAETH S
D, KR TH v 7V v RS T Ay 7Y
VIBFEL T L DI IEZ OfED & HIEEI
WHIWT T & DO TRIFEGR R & IRBE AR
KOMEPSHET LA L TR SR,

EBEZ, ZOEIBTHY TV 7iEER X
DHEFAFCT 25D LTRATRINS &
5% 74y 7)) > 7 BHK (Decoupling factor)
B 5,

THhy 7Yy 7ERN=1-DI=1

THY TN TBERBEDEX T hy A >~
ITIWEBRLTBY, FEODELEETHY TV VT
BEHL TRV, THy 7)Y IR ER
ZOETHY TV ITERB1IDEETH S,
HIfi TR L7z J'2NAMEA OB RS
BZOTHhy 7)Y TERTH S,

ST, ZOTHY T TIRETH 3R
WIBREN ] DF % EN A4 RE 7% £ O T hnfififE T
x£L, BEANW EP »ARNMEOYMRT -5 T
RITETHY 7)Y THEEDOHR « 5FHRT
b O IBRBEEREEOMEIIZ LR Sk v, Z
ZTh =AM ¢ OB 2RO BRERZ I
% FEE, £t 35k,

_ DF,

EP,

ThHb. ZOEEHHARIC BV TR NER
ENTW3 k5T,

EE,

EE,>EE, ,
ThBHOT,
DF, _ DF.,
EP, " EP,_,
%Y, DF, EP L bICHATHEH 5,
(EP,/ DF)
DI = <1
(EP,-1/DF,-,)
WREN D,

Tihbb, THY ) T OERIIBEESIR
DWERBERT LI LITIELESR N, Lz
Mo T, BIESIRIEEI D 5 S B 1) 285
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WEIOMRE 2RI L, T4y 7)) > 7HE
ZOEEERLTHBDTH S,

IR U7z & 912, 25 UieshsRmfaiEia st
BRI T 2 2R T Z £ TE RV

13RI AN B AR 2 BT E Tw 5
BRI E L 2 EDTEETH S,

¥ 7z, BERIEEOUEE B AR OE
BRERMOHH L ER2AHFT2bD0TH D
%, BEEAMIIFRENRSELATHY, Zhi
BERHNC BT 2 ISR ERAT OFERR, Bl
HBLETH L, 2Dz, BEYREE AL
S 2 EANBAFRME R (EES ¥ 01z h s
BEXEREFEZON S,

E. £ & &

KETIE, £79, BREFICOVT, “BREE
FHiE, BFEREOHABREYEE RS &
U/ E 1 3B EHR & U CEEMICEHE - B
LT, ATA RN —IGET 527 uw AT
b3, EEEDY, TOHNE RFLRED
HHARRCEE S 2 EHERftTs "L L,
SRTHAT & TR 2 ) SER & U TSRO
SEETol, COEMNE~YZ7uB LU VER
BRSSO TRETIE, 70 - XY
BRIESETOHE, SEHEATL & % 5 ESHERIc
B 2 EF L BREOMARBRICBEET 2 Hk%E
it szEh b,

RNT, ~ 27 uBREESE ORI A D
W T SEEA & NAMEA & H UBEE L 72,
SEEA i3, EEfFRE2EERE Loy P
TN —7Fr A a7 N—7 LI 5 HME
EMPUFIEEETT> TH Y, HALE, [SEEA
¥R 7y 7] omEERPE®E, EC, IMF,
OECD 5 & Ui S8R 17 @ # 4 T SEEA2003

(United Nations et al"™”) & L TRESNT
Wh, ZORTHHFLH L7V —L V=7 L
THEMFT SN TWEOHNA 7Y v R 7a—
¥ (Hybrid Flow Accounts) &IEIZh 3
DTH5, Ziild, EBHIEGH AR
EOESATH &3 2 Yr 7 iR 1751 %2 AT
mz7zd 07T, BEE*& OE®GEHEHAR

(SUTEA : Supply and Use Table including
Environmental Accounts) 2K 3% 2 & 23

A lLl7v—bL7—2ThHY, NAMEA »E
R BE 2R L T05, iEo T, AETHIR
L7z J-NAMEA X SEEA O#fbIE &£ B2 2 &
MNTE 5,

2T, 7 uBRRSE RSB 5 BRE
B OGRS BB § 5 AL D
Fer sz, REREBEIYERBR: L GEEL
X9 LT BHERTERE R > TV 5D, BREERH
FIBWTIE, CVMPERERLZEI 70
N— 2 DFM T & D BREE DR FME E &
525 ZEDVBERTH%,SEEA TH V.3
V . 3RRIZ BT CVM O F il REME % K7z &
Tw3, [SEEANYF 7y 7] Tix, WTP #%
Bk BFHM R BREEDOFHiED 1 D& L
T, FRCEARENAEEM & LTSN
BEICHTE B L ENTEBY, %L DEA,
ERERBE D b D L HIFA D FEAE 2 AT U\ 7 L
5 BME—DFHEELTWSE, LErL—HT, %
L ORBFEDTGOFEL TV E IS TAR
DEFEIFIZ & > TEERFHT 25 2 2 2 £ AR Y
WCATRECTH % EERI 2> T3 & bELAR L,
~ 7 OEBREAEHICB W CEERID P 3L
THDERBL T B3, FRERI2 3 jLEE
FRNEENTVEI LS CVM R EICL S
T AS SNA AR O & AR TlE 20
Te®, EENZY Y7 2EMETRETHL ER
RTWb, LrLans, ZhTiEhsiiEs
bl VBRI B AR OBIF R~ 7 0 BRhE
SEHEHRE L TOFES 2 eBTE LW D,
BREOBRBEMEO S &~ 7 o BRESFHEH
DF % v 7RERL T3, EEFMEI X S
EEMY) 7 2EREL DD, ZOX vy IR
B3 EDPHREREROFFLE L 2> T
%,

DS REEE, v uBRESHNALD
BB 2 ffifE 2 SFHERE L TRT 2 LI
HXT2bDThb, BERFFETIE, BEOD
BRAE & ififE % 5% L ISR ORFE DY — L 25
BEREICETT 5 2 LT, BEOME 2 LR
W2 RV U BRER RRE A S R R PUE O LD
A Z LICHEBRL T &7, — BTSN & [H
FRICERBEOfMECEEREL2FE5 2T
AR DBfREZEFIZLES ELTE R, LaL,
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/

BEIFMTIIHLLBREC X 2RFADE
B TRbLLEREEMAYTRT I EINRETHS
DIEFEIEENC X 0 BB L BB ORE & FYc
KT 2 EPHEETH 2, £/, RIFEEHO
MR D012, BICAREARZLELET 5L
VI RO E D SEREE L WS RFOFRIKS
B XV ERT S EOLEENEE - T
W3, ZOHKISEELIZ, MEND 5V IME
IR HRIEETH 2, 2D LIE, BOEVE
THERZ T30 Y VEFEOBEEZICE DL b
DTH5,NAMEA A7) v FEID~ 7 0
RRESFVYEIELZEAL TWLI LY
O BT OSRFE OPHERINRRA S, BREE O A
RIS BEEEHRE AL ICHRLES L LT
WENLTHD, Thbb, v 7 oRESEHZ
BRI 7a—F o a0 Y h VIR
HHT SO —FANELY 7 LDOOhB LS A
bbb,

=

iE
TEFHEE, AMMTIM - b —EXDAEE,
T, AT, HEFOEEEIOMREEER L
T,
Daly"™ &, ~7 uRFE2ERcBAROAERE
F (B) OFO»NI Ty AT AL
THET L TRESZEN2EET 54
BERICHANTKREL 25 2 EBNPFARETH
kL, BEFOKRBIZIZEREH Y, 200
EREROFES WA D S B, T/
EVIEIDRENICE > THES NS LT
W5,
stakeholder : FIIERIRHE & 1%, SERAVZE
R Bz o THIBER, BEAT, SRIEEE L
HHEBE LSOO EERICED 2 T XT
DAZ BEERT 5 BIE ppo~T7 1k, AT
A T7RNVT—IZDOWTEEI A NOAHE
1% & D RIT> T 5, JHETIE inter-
ested parties & N T 3,
Paton"™ p.1
HIF™ p.199, & & ZEIR [FEEE (HE)
BiRiE S S CRERE REBHRICXANT
E5.) LLTEERNEHRE 3 DICRGLT
VBN, RETIIERNEHRITESEIER

*

N

*

@

*

~

*

o

FHEENERORFICEED S,

%6 ?qﬁ[m] p.8

*THIRET p.201 1%, YIEE R & AERIYIEER % AR
KOEFHER & 3 A% ST, EAIRER - 1%
BIER 2 AN SFHERE LT 5,

X5 BT 1L, REEDI 7 uDRFE
WizB U 2 BEESH TR, [EEEEOY=E
BHROT N CHEHHERTHD LT B L
FIREICEE 5, BRESFE Wz Y, &5
SECTORBEMEOHIETH L Z LFEL,
MEBHRITI B BHR 2T T 2BREAD
NETH55,] LL T3,

2T A4 7 RIVT—BR® BEEFEHRICON
T, REFEER 2B CRERRCT
TEZ—REELS 6 DODATA 7 KL
=N —=TIRKG LEBEEINTNWEDT,

10 AEH) e e B EL MR IC TN 2, HEAITERH
HOBERE L PO THESNET R R,
LTwarbEREEL L TRETHZ &
52 &,

*111993 £ SNA BETR IR S iz 7 L —
LU —2 % SEEA EHT 5,

*12 L LAY p.5

#13 MFCA 12D W TIZEE" pp.36~70 227
Dk,

14 FCA 12D W T IEBER pp.71~82 Z&MR D
Z&,

*#15 /N[5 pp.32~34

*16 5 S E T X, 2000 510 B K @ 1993 £ kR
SNA NOBATEEIET LT 2%,

TAISEFETH U, [AIDSERE Tl 72 o % 35
3 387 (production boundary).

AR TR WIRER EEZ%Z ETHSR
HEBEATICEES NI BEY R E D HRE
L L THEEOERNICEI»N TV S,

19 — R TIEFEBRICKRE O W RFE
LBEWH, FER T O EEEE LFAMKOY —E
AVREESNHEBEINS b D EREL T, 7
ROFEY—EXR2THBOERFEEORE
WEDFML 7Y AR LOFRE L TWw5,
ZD X RBPEITbR TR WEE 2, b
TebiTolehrD XS CHET L %
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REFE E VWS,

20 AISEFETDH Y, FIDSEFE TIE 220 23
T 53R (asset boundary) .

21 Z R FTEHEEHE (the ownership crite-
rion) &\ 9,

*22SNA Tl, Y774 Mg SR
2O BEDSEFIZOWT, Y 27 AT
WREEHEPEDELD, ChERILSE
D9, EREFEEOSHTHES] & HITHY
WHIRR ST 2 2 ERNBBEITK>TWw 5]

(United Nations et al"® para.214) Z &
FHFHTLELTWDS,

*23 SEEA Tld, SNA 2 Sl & /- BB
SO, BEERED 12012 b B SFHEAINE
BRICEHLLBATH S 2 &b o EEBREE
#H (actual environmental cost) &> F#
HEFEHAL W2,

*24 United Nations et al™® para. 253

*25 United Nations et al™ para. 298

*26 United Nations et al™® para. 304

*27 Jnited Nations et al™¥ para. 394

*28 7 N, BEFNIEENC & A BREEEL ORI % 72

WFXEITTD 72D OEH T H Y, United

Nations et al™® para. 307 & 5 D Fi%

DR INTWV S,

WNEREBR B AR RETEED & I3 B N T4

HEFESDHTO - HIIT 5 FekLE

FES AR 73 & OBRBEREREITH Y, ST

HIBRBEIAEETREN & 13 ) 0 1 7 VBRI D A

PEEMLEY — 2 DRBZEORED

IEYAARATH 5,

*0 R #Z J-NAMEA O # 5 2 To7 O 1&
Ike[4a] «ijo %o 2&%/@@ V\]%ﬁﬁwglw[sﬂ @%}\‘:ﬁ
MEZHENT 5,

*1[ENnf-~F ) 7L 70— (hidden flow) |
EUF, BRI D B oM N B RERRRT
WCHET DAEGY e &, RENOID B &
naBn—EsFHasns 2 L DEWYE 7
0—DIZ EThb,

*2 70y EOF YV EREYE L B

TYEZTIZOWTERHRI I N Ty,

Alfieri and Bartelmus® 1%, &FEDOBREIM

et L CRRMIcz 0EEL 252 2 2

*2

©

*3

@

LERHOT, B—fcEMbT sz e %
HHL T3,

#34%% « Y2 —)b (peta-joule) DHE, ¥ 1F
10 0 15 {TTIREZERT %,

35 HERIREAL IS E T 2 GHG 2D W Tk
WER L W) XD BEADOEFER L v 5 B%
ZHD,

#36 OECD[104] p.ll

*37 QECD™™ Ti%, #&FFHE 23 DPSIR #R1E D
TV—AT—27 XY BREAROKE N

(Driving Force) TH % Z &» 6 DF, B
B €7 (Environmental Pressure) % EP &
KEL T3,
*38 QECD"™ p.19
*39 United Nations et al™® para. 46~47

BT L 2 v o ORESETOM
18 & BREYRERE~DER

KRETIE, EEFHINC X 2~ 7 oBESEHO
HER 7 Vv —A Y —7 & A CHUSRF OBREN
BT 2 BRI L, Z OBREESHIG ORI 2 MREE T
b, iz, VWHEIEEOHOMETH 2 FEEYM
FWEEHL, FEEYEEEC X 2 BEARE
BRI EMEET 2o BARIIIE, dbiE %t
R L CHREAMOEMEFTHEIC X 2~ 7 oBig
LEOBEER 7V — AT — 7 B LA R 2
VEREE2EE (Jb¥EE SEEA) &, % OFEEHML
MThHBEEYRIED 7V —L T — 27 ZHEAL
ToRHBE X VBRI G (IR EFEEYEE) &
HEEFL, LSRR ORISR WAL T %,
A, AVBREBSHIC L 2tBERBDISFRAUEE

DD

Jb¥EiE SEEA 1%, fAH~ 7 nBRESETO
SEEA NV .2 Jig Z dt¥E s c # /L 7z £ VR
Hairch b (LUT, H-SEEA L B 3), H-
SEEA 1%, 1985 4 & 1990 £EfiAShk & @ L[4
Sz X DHEEFEa b DT, bBEICB T
ZAVEBESHELTRE ALY I B EIL
BRIZRAT 2 BB IR I NI b DTH S,
H-SEEA &, U4 (135) T 1995 SFERASENN
R, ARFTIE 1990 4F & 1995 R DV T
7 — 8 OREBL E HEFTHEOBIE &2 Z 2,
F 3—11213, H-SEEA @ 1995 fEff &£ D

HEIE=
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WA %27~ L 7z,

—E DEBSFHIT 2GR & LT~ 7 nBREESE
DI V—AhT—20%XVERESTICGHEAT 515
&, ERME s 0BGl BHA) 2z 572
JTERAN GG IEDb S BV, E 31 O LB
7o —#E, TERA Ly 78IEEZRL T
%,

a. 7O0—8&IE

FEZE L BUN OEFETEENS, PREECREEE & 2
DD AEFEFENCHE S, &5 IEEDOEREE
REEVEE) I3 NER BRI CREETE B & A BRI OR
HEIEFNCHEI SN D, NERIERBEOREETEE) & 13X
BELFEFOFEFEHIC B T 280 20K
JUEE e © ONESRIEBI 2 R L, SERIBREIR
FEIEE I RE OESEFERYIEL ) A 7 Vg
B COEEFH & L TCOBRBRESH 2R L
Twb, £z, BUFROBRBEGEREIIAE DR
FEYIRLI L TR BRSO BURF Y — E X DAEFE
Thd, ZONH, BIFOREREREIZH L
FAE L REEREER BT 5 X cEY 2
FEIHLHMCRBIESZ LI CR>TW
%, 23212 13 1990 4F X 1995 4F @ J-SEEA
& H-SEEA O EELFH#E R LT,

MEET I VREEEOME - y—EADE
HURTE, D D EHS N EEBREEHAZRL
T35, 1995 FEDOILERHE I B 1) 5 EEEREE A
DMBEEIX 1,974 M CEHBEDI0.6%TdH
%, ZETIZ0.9%TH 2 DI L TRRLE,
ZOWIRX, EEFEH TR EMATHLD
WXL, HEEETIIN L, 119 @M e 1.3 65
ThY, XS5KCBINEFMIOZHIKRE VL, 20D
BURF O BB ST I, TAGEILER & BEZEYAL
HIZR 2 HOWHETH D Kt o Fed: L 7o Fe3E
MENKEBEREONHEER XTI LR
5, D% D, MHEEHICH T 2WHIHEESKA
CRBICIEE LB AI ALY YA 7,
7 —VREO—BOWELINETHL I L%
T LTWw3,

AIHERC N 2 EEBREEE H OEIE 13,
EETIZ1.5%TH 25 DIH LILHEE X 0.7%
RV, Fz, FHEAZICH T 2 EEREE
AOEE X EEEEH0.8%, JLEEIXS 51
K< 0.6%Th s, Btz ¥ O REHEDE

FEDMENJLYEE O FESEREE b EE L T 228,
JLHEE DA RE < HETRENC B 2 B AE
BLEFH LD HENZ EEZRL TV,

HERREREE L, boSE AT 1990 4R
T 37.5%DINTdH H ENMAERE D OFED
FELLEICHEIN L T 2, J6iiEE Tt 1990 b
T10.2%¥ETH Y, FHhffifE GENMERE) ©
RN (12.8%) WHARTEW,

Z 9 L7z ALl O BB R S & E Y L
DHEVEEE LTI, £3-3B8LUE3I—4
PRAOVWTHERT B2 EICRD2ODI L% 2
5ib, 1DiF, JLHEEIB W GREFIEENCE
WHRET ZBRBARPEMNL Tuinlt, b
5 121%, BEEAER « b — v R Ofififg s3I
BTRHETFTLTWS Z L, b2 Wi EdEss
BnZ &Th s, BREEEMY « 9 — R Offifg
EV Z 3 EEBEROMBE SR Z & HH—
DHERE L TEZS>NEH, BEFRELHOS
&, BRETERTOHIIC N U CE R O FE
SHERZEALTWBZ LR OGNS, L D%
 OBEEAMZHIRTE TwaHE, FLaxX
N )T b FAET ZREAFRSD VWO TR
BEAw 1 BN 0 OFBBREERIIAE
3,213,100 FHOa A N T1 b OBREA
farFed: %, 100 kg WHIIK T & 2354 £ 500 kg
W LUPHIRCE R WgGa 2 KT 5 &, §iHET
IEREEA 1 3L (1 kg) M7z D OFEEEREIE A
1AM, %#%132,000HTH3, ZOHKT
i3, 1 MO a X F&ET 1 kg DEEEAT, £
FHiX5kg DREAMOREL 2, BEDY
&, ThbbEANSIROEWEFEHE T,
[ OBE I & 8D 57O EIIC 5
fEDOAR N EREHET ZNENDH L, ZIT, B
BT QR R IC 5D\ TR AT b B ST
fii L 7z JR BB B A ORAEREE R TAH LI,

JRIBBREEE L, HERFE R & D BB
W52 AR EEHELZbDTHY, &5
BB AT 2 EIR T 2 -0 I EBHTRETH S
BREEHOKRZSR2ETLOTHL, ZORE
BEHHAOKE 313 % OBREAR O ERiET
37, BEETEORS S 2EBRNETREL
72bDEBFZ LD, 176 ~12 WEREATOME
HRREREEN Th %, J-SEEA Tl3HiBkER
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R 3—2 J-SEEA & H-SEEA O FEH¥K
HAT 10 M

El#:31 &

1990 1995 1990 1995
A 13,149.7 | 13,705.6 | 413,498.2 | 406,898.5
A 13,408.7 | 15,484.4 | 284,977.2 | 347,878.5
» ) ¥ 52.0 77.4 3,589.3 2,521.6
TR - = EA 103.4 144.6 2,426.0 5,621.3

DEEH —

3t 155.4 221.9 6,015.3 8,142.9
ZEPE - MR 179.1 197.4 6,084.9 8,366.3
¥ 53.7 67.0 3,556.6 2,628.9
BUR 35.2 17.8 341.8 493.0
sy | EEED NPISH 1.4 0.7 34.3 52.0
g at 90.3 85.5 3,932.6 3,173.9
B 64.2 74.6 1,607.3 4,383.2
IRk B 24.6 37.3 545.0 809.2
it 88.8 111.9 2,152.3 5,192.4
FEmo B 139.3 104.0 3,048.6 4,192.2
ot - FAE OB 73.9 45.9 1,140.7 1,381.9
J— HIFHOE 0.0 0.0 7.7 2.2

= t@m“rig 185.0 202.7 - =
- o | LS 284.9 240.5 2,424.5 2,865.8
FREETS e S| 14| 1,761.8] 2,694
=L 369.0 351.9 4,186.4 5,558.2
P - EPRIERE 14,970.3 | 16,892.6 | 366,873.3 | 429,319.5
BETIRIEROEN - EPMAE 14,601.3 | 16,540.7 | 362,686.9 | 426,453.7
JE A 30,967.3 | 34,608.7 | 865,964.4 | 924,660.3

(## 1) NPISH : Nonprofit Institutions Serving.
Households, XSRaTEREIFEEFI &

(1 2) £ED 1990 FHEIZ D> T IR 0,
1995 FEAEIC D W TIENE F™ L b iE L
72bDThH b,

Bc G 2 2 B OWMERNFELIR S L TLRWL
73 H-SEEA TIREMEL T\w3,

1995 FE DAL A O R IEEREE X 3,519
B TH DX 1990 £ T 4.6%WA L T 3
73, HIERERBEIAOFE LR L b EERO
EEREEAOR 2.7%% 5D Tw b, EFEEE
DFEHFIC T 2B E A (ke %
B DR EARS L, bBEEETIE0.3%T
HHOHLILEETRBEALTWwE DD
0.7% &1 <, BN 2 BREEE F B H O LB S
BN EERBL TS,

Rz, ERFIAIORREBBREER ZHTH LD,
1T 6 ~12 125 £ & 0Lz BRI B 00 17 J8 BR i ¢
IBEAROFE L LCRIRESNLTWw3, L
ML, FOEREREE R YR FE S 75
CHREETEZREI Y ILERD 2, B2,
FI 7 OBUNERFI O BRI B O e B ER T B
# 645 (R 1T — M FESEVDALIR 2 T AGE LIRS D
BREREY —EADEREIES DD TH LY,
B DMBRFEFE DY B 2 &> 5 B D & IRBURFER
FlCBREE R Y — © A DAEREIC BT 2 BB AT

HIES 1033k o, B FAE I B HITL
WO D S IIRIEETT T d % RET L EEZEICH]
BWEIRRkD oD,
ZITHAERTRBEOHS»S5IT13 2B
WCRIBRBEEROBEET>TEB Y, —KEE
YR & REEFEK OB S R B BREEE
K611 EHIEREHcBIEL, ATAEICB D
3 REZEDKEG W55 O IEBREE AR 34
B DWW TIREZED Z Do L FEFRENICEHE
T 52 L&D FEMORETMINREET 2R
BEETWw2, £/, ARFRCLI2BETSE
LW ABBEETCOVWTEIT 2 CBW TR
EEREERN TENE~A P A ET 52T
BISEMOREEREER 2L Twd, 25
L7 2T 572 9 2 THRFFIDOBEF T DK
EXERLTVWI2O{TI4OTT s 37—V
UREBREEHDO~A F A5t E)Th s, =a-
Y=Y rERL L, REEEHFSK 1,114 8
M, APEEFIA8HY 2,405 EHTH D EFETEENC
BU 2 REFRESHEEHON 2 58 Th 5
ENRSnD, Linl, HEREECOREEMZ
B3 % &, bOESETITAEETREORESR
BEEMIZ 2 k8,658 (M, mKME I 2k
6,924 R TdH D LIS PRE WY, b
Yl I A BN TR 732 (B, EEIEEITIR
#) 785 (R & 7z 0 HEIEENC L 2 REEREE N
DIWKEL %S, Tbb, KKFBRCKE
B E OBREATRICO W TR ENG B O Bt
BT EES & RS0 RicE <, HBkiREb
WOWTIIAEEFEH OREFEMLNE N 2 &5
VIRRIN

—F, BRI TIFEY O & L hF] A
2 & 2 IREEREE A L Cw 228, HiBkiE
BLOREREERIZIERL T3, HBkiRE
{boRBEREEER R &, g TELfe
L CREREERIXES LT £EMI I8
WAL T 5, JLiBE TRFEYOHE & i
FH O IR @B E F O WA 53 3 BRI D )R
BER O X D HES N, fREREERR
ZEAMN 1990 £ L [V RNV ERSTWVWABDT
b5, EEFEHCE W CIFHEREBLORER
BEAOEENPAKE L, HEEETIIREYOHE
HOREEREERNK &V,
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Z DFEVIOFe4: & IR F o B A 0 Bohi
Lo TwABREEMIL, dtiEEIcB T 208
BRPIHERERTH L, 2Dy, KR
B A L Rk 2 EY L Offitg 2 OB
BEEEAOKE I RN TV SRR H
%o % IT, RICYIEBEATOBRBAROFRE
RUEFERL TH LD,

£ 331, REEREEHOEE ICHA L 72K
[UERYETH 5 NOx & SOx, KEGEEYE
TdH % COD, GHG B & OE bR o9&
T—=FERLTWS, SOx DHEHEN DL T I
BEIL Tw 2 8 KRK[GEWE, KREHEYE &
BT LT3, SOx X FICEFEE D FEE
FEEWFPEHIRTH D, BRI SEE b
2 DSLHEE TR FEEFREOBEEML TWw 5720
ML T3, 272, NOx RFEEFAENE & HE)
HEOBEFAEE» S OPEHE TH 578, BEHF
D S OPEHEIIHES 2 HH 2 E OFRIC &
DIBAEAZ D 52, FEEFLEFED S OB
FAEPFOBDEENL Tw 272 DMBE L T 3,

—77, #THHURIERE & GHG OFEH & X3
LTBY, LEROBE L BRI DR
PIERL TS Z B 5, 2%, JRER
BB L OBRTIEFEYI O BEH & HiERiEE L~
DFELZOWTRYET —F TOREARED
BEEAFESE T 228, THIFFICEIL T30
HEEPSRINT WS, I OFERIZEEHE I E
B 2B AN, 3 7%b b THERM% O
Tiebh s, HHRICOVTREEESEER
BloTWwWs ZEoREREERIIX e THS
DT, F3I-2OLM-FIOMHICET 2B
BRI ] & 3% 3—4 OFS T HUIA R > © JFRHAL
L7 RS RS N EINTE, 2~

%= 3—3 J-SEEA t H-SEEA O¥j&7—%
ko

E[i3E
1990 1995 1990 1995
NOx TFhv 85.6 64.6 2,212.0 2,237.0
SOx T 81.8 82.3 996.0 847.0
CoD Fhv 40.9 35.4 2,173.4 1,410.3
AT T ha 620.3 644.9 9,539.0 9,853.5
GHG | Th>-C | 21,927.2 | 22,884.9 | 232,976.9 | 258,378.8

(FE1) £ED 1990 FEIZ DV TR e,
1995 EAEIC D W CIENE FTS L oL
7ebDTH5,

R3—4 HUBEARYT ) OREERREN
%

JeifgE
1990 1995 1990 1995
NOx 1,816 3,436 2,719 3,640
SOx 1,901 2,697 6,039 9,614
M/kg
COD 3,801 6,268 2,768 5,774
EUEAES 746 1,218 1,118 1,812
iR | F7M/ha 251 344 631 826
GHG /C-kg 7 10 26 32

§ =iz 0 1990 X 12 A TH o125
1995 FWEH 7T HHIETLTWS Z by
%o ZE, BEEADOEENPEAL THERER
Y — EAMRBMET L7 5E, REHETIH
NGRS B & D BRSO ME S 2R L T
Wb,

2T, VORI cEL tmET -5 T3,
INER OB AT TH 5 KABL NG EH
WAMEMC D 2 2 & DSHERT & 7278, HIEKIERE
b LHFFHIZBE L CIRBREADOBE AL
T3, ZNERFERODAERKIZITOITWT
b, HEREER LS ARERIEE L v D BRI
T TE TRV EETBLTWS, ¥
7z, THFIHORBEREE M & 13 MEED
RRELABND, DY, JLEEICBWTE
BEREE A OMUEMEN Z & XRBEEROE
FXIShEPENZ LB EZH5NE, DD, B
BARPHET 27-00BHAEH NI VW E
BHEINLDOTHS, 22T, ET—2 L
FREBREE 2 S BRI AAT 1 B2 72 D O FERE
BREGHZEE T2 &, R34 1R TED ILiE
BECIAKEBEEYE 2R S, ERREEH T2
b b BREE R H SIS IME I B % 28, 2
BEDBENLDTHS Z LB 5 01213,
GHG TR £E¥ 513 GHG #EtH& 1 kg 720
R2MHOERAHETH 2, JtiEE T 10 e
ZoTWBODT, EU1MHOBEHEAHETIIN
D GHG HEt & 7 % L7235 T, ALHEE T
LD EANSROFmHSEREEROAE )
BB THB T LR35,

b. Xty oEE

ANy Z7HIETEEREEDA ~ v 7 DR
HEHREE 2> TBY, T4 s by
HESTREE 2RI D B, 1T 2 ~ 5 IFRFEENC
LAy 7BOEAERLTED, 176~12
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TIREAEEDENE L2 RBREEFR D~ A
FAEFETEL T3, HHIOBENEILIZFEE
MOBEAAS L O HRIFIHIC L 2 b DT
bs, £z, BETHEZIC L 2 BREEDET
K 7TEAE 7 v —H{ECid~4 A &k,
ANy ZEIETIEZEOAFICL D KRE EOE
HMEE L TIT 12 7 I A EShTnws, 2
o OFEREERIIFEHEEICL VARSI
THARA b v 7103 E L vy, SEHRII
B 2 RBEEEN EOBREREIC EDEEE
2EZ2T0Z0»HREN, JL#EETIZ GHG
X BRGEFEAOEE L, T 2 ED
MBRENWZ ENGN 5,

c. THy ) »TEBICL 2ALEERED

B

REBICENEFEERO AR EZ R TH LS,
1995 FEDOEWNHMiLEE (Net Regional Product :
NRP) i 1990 £ 1.1 gL <8 Y, #
BEREE IV OBEH T 25. 4%, 13D
T 37.9%384, HIREREEANDOFEIL 9.6%
ML v, 2o OREREERHZENM
ERED S FERR LTz b D BRI JHHET Al N
78 (Environmentally adjusted net Regional
Product : ERP) T 1995 1% 16 Jk 5,407 &1
TH%, NRP T 2 fEEREE H O R IE
2.1%THY, 1990 F£D 2.5%» 5WAH L Tw»
%, —F, EEEBREEHIX 1990 £ 55 183 (&
FEEIIL T 52 NRP I3 3 HERIZIZ & A
EFZLL T, 207z, ERP 13X 1990 4
FETHI 13.3% ML T B 7, & OBREEATR
OEMEFHMCED <5 (ERP) TiddkigEE
FENBRBCHIRE L TR L T2 b o & f
Wb,

L Ldss, MiET —2 % R5R 0 HEkER
BAOEZEL M HIC X 2 EEBRADESH
O BB HIBIE TE RV, T TR &
512 ERP @ & 5 2488 CIx, IhnfififE o 4
D DEFREIREARTOEAKE EHZ X5
A, BEEAEY—CADMEBMETT 5
&9 A IR E W INHE L T L £ S
BaEnbbd, £IT, BBENECREAFO
KESHEL T, BFEORBEENSHLELTW5
R TE 5 1990~19%5 FD T AH vy 7Y >~

THEERPEHLTAL I KI5 IREAN L
L URBEREERAZFERLTAH Yy 7Y v 7
BERL, K36 FRBEANOYRT — 5 % {f
ALizTAy ) o 7HERERLTWS, RE
BT CIREBHMIC L Y REMI—sh T
W5 OBRBEAR SR EREICRT Z LT
ELPYRT - CHBRREAN I CHES N
5o Tz, KRFTHUBRENSI & L CIXFEEMLIE
W (ERN) MidEE2FERL, REREERIC
DWTHFREMLIAEIC I DEEL T3,
IREREERICEDLS TH vy 7 v IIRET
FALEEIE T Yy ) I ER IR THS T
LERL, bBESETETH Y 7V v IWNE
HTETWRWIERBRLTWS, D%, &
E BN 3B BT N S BB O A &
RERERSHTE BT, RFERE B
BRAPHEELTWE I ERRLTWS, —F,
YVIRT — 2 1HEIL Ty ) v I IEE TR
FRIBBALADHEIZ OWTIZT Ay 7V 7D
FEHNTE Tuinds, FEVOHEH L HHF]H
WCOWTIETAHY PV ITINERLTWwWS Z
L TW5,
PEDZE2F 02 L, JLimERRF ek
BEEATRE S ST 2 08B’ H 5 2 &
L, BEEHEY —CAOBEANSEE S S ICH
B3I LT, BREAN KR T xR naEM: %

£3-5 ThHy ) v IigE

(BB )
JeEE £
Sk 0.845 1.135
BV OPEH 0.702 1.248
FHFI A 0.601 1.131
HUBRBH 0.956 -
RK3—6 THvT) I
WMET—%)
JepE &
NOx 0.724 0.935
SOx 0.965 0.786
COD 0.830 0.600
BT HiR 0.997 0.955
HIERERSE 1.001 1.025
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ML ZENAREE 2 LFHECX 2,
B. JtiBEREYERIE DHETIC & 5 REEMLIE
& % DEREEFOFHM

a. FREMEIEDCIEMTIT EERGE

1) BESEYhE OALE o

AT O~ 7 nBREESEHE, 1ED % VIidk
TEHIIE DR IE B & BREL AT BARBREE OIS
FELrOHARREURENCIRTLOTH I DI
KU T, & 5FEORPHEE) BB, &R
WEH LU TR S W 3 ZRpkihE e = 1 ov ¥ —#)
E, BEFEVIME, BREREHIIE L £ ORHL
BRd s, 2nsOWiEX, FEROREMED
R BRI D 72 D IS T 2 48] « o
LTHAERIDBEMICKRBFLLS LTS
THEE~ 7 nBESFHOr 7ME L Ak T 2
EMNTE D, bBETY, NERFRFHESRE
WESERTIC & D BEREEOREE S I E & FEsEiliE
ERRENTED, 2 TRESEIFLTED
MO OEERE NEIE 27 74 Ml
E & UTOLERT T, FEshE i34 R 25 ArE
MFTH 7HIEE LTWw 2%, KFETHREEEIC
HIEC 7R U7z db¥EE SEEA OV 7#E & L T
JLHFEFEE YN E = BT, fEERAEt % H
1B L I s O EEYIRTE O BRI E T % 72 o4t
B %R & LI ERYIIE ORE 21T, B
FYPLHE Y — E 2 &) A 7 VO AR,
FEREYIERIE BN R O FEAE T 5 BRI AR OARBL
% BRI U CALHEE AR T O FERYRE & SRR
FENOXRI ZMEE S % o

2) BEEVIHIE OVER ik

FEEEYIhE X, PRV « VY4 7 VIich
T 5 EBOAFE - IHETEE % SNA BRI iE v
7 URERETE LTIBET 2L b, Hb
B RN B S R AT & R R R R
LUTEBEE L, ZheEROBEEYILEIC
WUCER (FEYCET 2 RERE D 2
WITEBBRBEEA L DIER) L LD & F
25DTHb, LIzh>T, FEEYONEIZE
L CEBICEHshBRE, Kthans
REThHoleBNTHEINW > T2BHOER
BIRLELI ELTW3,
BEEYIMIER L LT3, BEY - VA 27
BRI R T 2 [ e E EA K | (M

T, BEVHEELLTR) &, Zho i
EEHMAE TS FER L [EMI9EIRR ] 28
B SN Twa, LaLRDS, oD
BEERTIDOLDOTHY, ZTOFHOKE IIF
T L DEBRBEDREE KT 2 b DT R0,
NS EFEFROBMEIZ, BEEOWREIZER
TEYRT S LB LICEoTIRUDT
B « R OITICBII Db D E R B0, BEE
VI - VYA 2 VBT AYIET -5 2ED
TeMEERS B TERINTw S, FEFEYAL
Mo BRBEAMOBEBEHREIC O W T
SEEA &k [A#k D #ERr B FFHM 1 & - THEE!
LT3, MERFEMAFEMhEC L 2REafoR
WREEORF ORI, BREE AN & 5 R AL
WED 7oA M2 ETHRIZECTWAER
BAMAEEHIR ST 270 I LB B HAEED A
A=V ERL, By 2BREAR % Z OHIJEICEH
TLEROED O HIAGER b DI T 52 LI
Hb, LicnioT, BEMEICST 2EHAH
DREEDLOSOHBTHY, BEICEZ2 25
A=Y DRE S PYEL S ITED RN ERR
DEEEERETE 2 D TR\,
FEEMOFRELOERE, [ 24, HAI A,
2%, 1518, SAMR, FEM, R, 7 VA
Y, BIOTEEZE OMDIEYI X IZTREY T H -
T, ERRXIIEARD b D (BEEE B L O
NI X > THEREINE D2 J(EEY
OB BRI T 2REE 25 1) &
SINTW3, FEEVIHIEDIERICB LTS, &
BKEIZ ZDEREIZKES> TV ED [SHAR] kU
[EK e UCAIRAKBUCHEL S 112 WoIRFESE
W @O S AR %E &) | IZKEEBIERYE
LB EE odtiEE SEEA 128w TK
BHHEE 00 b RIEREEH OfE R e LT
W3z, KETGHE %R AR OHIPH D o BRIt
LT3, E7-FEEYHEIETIE, FEEVOLME
WFRIZB W THET 2 KD 3 DOBREMEICE
ARZE VTV 5,

a) ALEE - FEAEERRICFE S BREE Y

PEAREE L & BREEHNC IR & 2 BRI,
PYVEICE B DD

b) BT HE S BREEEAL

BRI DSTHIEIZ TN SR D B & U T
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RIS HA I BT E T 5 Z L 3w ik T
Th oM, Dl &bREAGHD & DFEKIC
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s Lo ARG EREOE ML RS
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Wb,

BUSEFNC I, ERRICRFTENBUEEL D
Te WAL - BREERE R (EBREREE )
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BESEERAND 5,

BRI, FBEEVEY — A D4
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HiR & R (FEZE) L FEEVALE (A
) OFEEFERT 5, EFELFNICOWTIIFE
TYPLIER () —CRAOFFEB L) ¥
A I NVEE (BT RG- A7 AEE, Hi,
kg, FESEIE) OB AFEHEEDG LS8,
VA 7 VORI ERST T —F IZFEFECZ L
OWERTH Y, Mz CELEEROEEEKT
AR E L CE - BIEMERD b 5 MRk T
FER S Tk, 22T, HuspESEERR
LON T AE - dilk - $E - FERESERE L v o
T2 TV o7 vandi] ORA - EHRT—2
RS 22T )8 - BIEYIR] 21EKL,
ZFOERMERA L, 72, BIROBREBIEDO M-
Y —E R O RAIHEE SR [ EE AT K I
93SNA O—MBUNHRIBIZ D 5 & BREE{RGE
DFHEEFHERAL T2, Ziid 68SNA D[R
Y—ER] OS5 bARHEESE [FE - HlsFH
¥ 0O BBREHLESVBBTLIZLDOTHY,
TAEY —E R, BRETEKRVZOMOEREE
YP—ERXEEHEA TV D, BUFOEREERED B
B« ¥ —ERADOHEEESE DA FEEENC 005
UL, FEEMILE (ANE) & TAREOBUFY —
EREHETLEFELTW 2,

—7%, MEMIZBWURBRESEHIZ, HRA
B PE DN - BB OFH NI, OFEYO

Per ORGSR, BEEVIORENS), @1
FHOMEH, @Q&IEOME, OHIBKREEADE
E, QEHAEEDZ DM ZHETONR L
LTWw35, @I DWW T IdFEEYLE L E
ERRL 2wl ofiEHEZEH L Tuizwn, @
WZOWTIX, FEFEVOBHICHWRET 2 KK
BERYE £ LT SOx & NOx OHEHE, 8L O
Y ORISR EZRRELTEBD, @QIZD
W ERIRE L O JRRYE & LT CO2, CH4
KUY N20 O 3 fEsEO GHG BEHIE 2Rt & L
TWwb,
HERICBWTIX, E - BIEMFRLES L O#
ARFTOVOLOLE (HTAFHT7AVAE,
ik, S, FESREE) 2TV YA 270 (8
nz) Bl L LTETF 2, chons, S0t
BE - HEWEH R SR AS R DTEINCZED
BABEDGE L3 s, 8 - BIEDFES LU
AR L I3EB L UBRIEYD EOHFITENZ Y
FKELIzh, ERFEEINLERICELED
72bDTHD, REERORE - BIEMFEL LV
BAFKIL, EEEBEROLEVOEES XU
ADBKANTE 3 &5 ICHE | EAROHFEERE L
TERENT: b DTH D, LLBWBS, 20
FRIHIBETRER SN TRV OEIK, #%
B, EgSEE O »TLEOELEEED
T 2L, EFEEERCT I VR NE
DDA 7 A, ZOMOEERIYC DO
TREEOEEFE BT 5E - BEVORLES
FORADIERERYD, JLHEDEEFHICEL
TEEHRIL Tt 0fRE - BIEMREB LU
BAREEHR LIIERABER L, —7F, 20
5DV HA 7 NVEE, BIIOARE - HEIEE)IX
- THRETZHDTH B 0FFOHIC
(V¥4 7 VEOBEL ] OFRFHEL, Dk
HEED A% ZDFNCEF L Tw 5,

b. JtEBEREEYERIE DHEHER

£ 3— 712 1995 FALymEFERYRIERERD
IR 2 3. C OFEEMIIIE X, H-SEEA ©
Y7 HEE L U CTHIBOBERY) - ) Y1 7 VR#E
WHERZ L TRBER X VEBRESEH TH 5,
> T, FCIRS LT 2B FER LR Y —
AT 2 EEEHE ) YA 2 VI OER K
VBRI HE S BRI AR (RBBREE )
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Thb, VIA7NVE L, FEFREICHEVT
ET2F-BIEMDS BERPS VA 7L
NTWa Y7 A8, Hil, SEROESRSRED

VYA IZNVENEZMTHY, RESARDHEIE
{EHEDOEHTMIER ) 22— 2 Th % FfhDERGE
BEREhTwuiwn, 72, V¥ A 7 VitizE
T2 BHEEYI TR WD) 4 7 IVEFOEHIC
B9 2 AT H 5 O TH (31 14, 19,
27, 37, 38) Z#H&kL, EHEO ARSI
Twb, ALy Z#IEICBIT 2 %A 27 )VEHOD
FE AR & EARTRICFE D FETH 2,

1) BEEVIE Y —E R

£ 3-TEIERDIT 4~ 6 IZIFEFEYIE Y —
EADOFMMAEZTIIRL THB Y, 175 FEEICE
2 BV — X, 1T 6 13 OFEFEYIAL
HY—ERAZRLTWS, £z, 178 BEEY
WY —EREEOFEBEAZRL T2,

1995 D ILHEE I B T 5 EEYME Y —
ADFAMEIZINEITHAHTH Y, Xt
1990 LTI 1.9% 0¥ e s Th 5, Z D
BRI, BEEIPIAMRHL Y 2 R FREEYIL
By —E ABEMN532/22H M (L
53.3%, X 1990 £EEE 1.8%350) , BURERFI A3 F2 it
T2 N BRI Y — R EAHS 466 (5 95 H
F (R Bk EE 46. 7% 1990 4E 16 6.4%3) T
Holze

S LT 3 &, bBESERT 1995 £ DFE
FEYIRIR Y — 2 OF) FFEEIEHT 3 Jk 900 fRH
(e 1990 £EE 17%38) T, BEZEBFI M3 %
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BoTwb, BNREOEEREIZIELTHZD
TEMEOEA ZEHE T EOE I KEL Tw
2 EiZiEhisitn, L»L, B EER—X
BEEAImHEELL, ZOBRENENRT9T
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5 EME DRI EINE O R4 L FIRRIC, W]

ERR DAL 2\ 2 & THIE BRI E
HEEHAEVADZ E2ETE S, WbWb T
auaYh N )avy 7Py R [EROEH
&8 BRI T X B ATREMEDS D B

LU, —H Tk Z OBEEEH ki 3E
b5,

HMERFER FI R oAU R 72 & 0 B W R 1
Z DEARBRCTHSMEEERAL TW3, 20
7o, TS DOLEENC X % 2% 52 CHHM
BEWNEENT 2, I OFBEH BRI & EEh L
W7z O ERBINERIE 2 YN RIS 5 2 & »S R
Ll b, NG BRROR DM % K 712HY)
WFH L TWRWDOTHARTH D, I JITHEE
DEMFHMOERN D 5, IREREEH % 55
FIEOEEMEZERT 2 X5 ICEBEFML X 5
L3555 LIME*® I EEEI L TW3 &5
I BRI & B ERE A KRBT 2R TS
BHTH?5, ZOHBE, FHRO L D REREER
EXHOBRE R DEHRE F RS20,

7z, BEMEIYHEITTOMETH S, %
Nz, EEMERIREAFOYRIGHRICED
WTEMHIFT %5 Z E DY TH 5, HIETHRT
U7 BEEEMIIE ORI o bR LD
CYIEBRTYE 7 u— %2 5 2 L CTRERN
DY 7 b0 &S B 2 BRI o K F R
REFRTE, X0 /OREN S ERESSR O EEE
BPEBIHATLIENTES, Lo T, TER
FORIL 2 EHBATRIL, BEMEORI
IR CRBIL, EREIER YRGS HE
B3 2 A THERE KRBT 5 2 & TRFEE)
DEBRESNRMEZEHET L ENBBICE B,

ME R BRESR 2 C T LI E2 2 LR
TELDPEVIETH D, REFEIHZHEVLFE
ET2RBEAR DI VEYE X OICTS IR
THEETH %, HEH S h 2 BB A BREESb
BRHIEE ISRV ENS 2 LiF, BEEAREN
EREEC X 2 FEY OWINBERE D HIFANIC b 5
LS ZEThb, £, RARBIROBFERE
DFEA L 72V O IFRARE VRO FARES O HPHA
TOBEFEFHICHE VWS ZEThb, 2N,

MBRTTORNLRAE D 2 2 L 2 EKT
%, LL, fIIMiEREEEHRTHZDOTE
BRI S 72 o0 BAATBRBE AT 24 72 D D INififE &
WO BEEMERIIEREICA X5 ENTE
%, R OIFFFHROBREERNENH L THE
FEEOBF A BN 5 L B AR &
HELERT 2, ZHIFESWIKY 2R ADN
TRYIZATHb, D%V, BHEEHREHWT
SHERMEDER B R Z B 2 & CHIE AR HIR 2
HEL XD &L THYHRITTOEMRFRANICER
BEAam 2R3 2 2FER LT RITRED
FAL L WHE2HIET 2 2 E R E R 2D TH
%, BEERITEREELSCBVWTIIERR
BERTIEH 2208, BREREOIIGENC IZRA» D
D REPHEB O BREL IS 2 B PREE Ot
SHEBIC DOV TAEERERL 05252 &
MBTEIR,
iE
*1 OECD"™ p.48
2 HRER L ALERDOTERE M 2 IRE T
% Z BT X B FERGE ARG D AR 55 R
aJfEME (weak sustainability) &9,
®HREREATLEROZEERBELEET
% Z BT & B FERGEATREME O FEFUR iR LR
TAJREME (strong sustainability) &35,
*¢ United Nations™ para. 357
*5 728, SEEA VIRTIZ, REOLEFENY —E
ADEBE T T 2EMAPREEMA & LTl
D> T35,
“nbWwd [THHORK] Th,
MrauaYHne)ay sy i, HLHE
MOETA TV A 7NV ERBUTHLELERD
—RERBLVZ ANV —DOBARED Z
ET, RAY DT w88 — VEFFEFTEEIE L
1 TH D,
“[EROES ] L FHRE RV %2 i
Th i 7 EEEL RV E T “The Weight
of Nations” £ LT E £ o NIcEETH
D, AV, 7%, A—AMVT, T X
VU A1, BAR D SFeHE T2EE O REFEE > & Bl
NOHEHYI 7 v — DR £ 2 ONRE R
LT3, 22T, A=A MV 7% 4
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B E OWYVE R EENEM— AN D7D 45~
80 bz 2 Z EMHHS TS, BRI
BASISNIMBEIGERMBESCEEN LD
BEANOBENERICE > TV 2 EDR
EhTw3, World Resources Institute™

* LIME (Life cycle Impact assessment
Method based on Endpoint) &%, i
B2 L 2 HEREEYO 1 RERE, £MEEk
1%, NHOMREREE, tHHSEED 4 DDRE
WRIZEHL, Ihez2a >y aq > N
W & D RFME AL TREhT 28
HEMFETH 5, FHlITFIES W 2201
DIk,

FEVE PRIREEIEZEALINST ) v K
Y/ nRBRETOEAIC & B HidiE
B OFFE I Be R

EIE & BB NV O FEIER T %28 U CBREE %
EEEGH T 2 RN T Yo —F OEEL
RAZHS PIZ LTz, ZOFERPS, w70l
Baihc &0 B O BREAIE 2 7413 2 2139
MR CRERRYIEZ, RFEHREOEER
RYZEWERTHRE I EHEE R ST, &
DESHT7Vv—LV—7 5O~ 7 nRESEH
ELTIE, BBIETHRLZ NAMEA 7V —A
T—I 55, I T, KETIZZD NAMEA
TVv—AT— 7 BHEA L~ 7 nBRESEOH
FFEITWZ OB AN EREET %,

BUETRLIZ L SE, 2D NAMEA 7
LV — A7 — 27 O RKOFHEIE BRI 2 3T
ViEEHRE UGG LT 2 BEEHE & SNA 103
ILRBEEMEF LT 2 ERESHTY 2 AL
Tl HB, BREAREZYEBRTHEEL
£ 5 T 2% 2 FOWEICITRET b BBk
R IV R HBORASH Y, Z O
PN TREHEZ2EE I RETHDL LS 10
Y NVREEFZOMESERERRLS Z LN TE
3, 22T, RETIZZOI a0 Yy IVRFFF
OarEFEHEL, 0 ETNAMEA 7
V—2A T — 7 B LY 7 aBESEH O
70y NI~ 7 aBREESED) ORI 21TV, %
ZIWWEF #EAT3 LT, MRE L -HIBE
T O BRELEITE O FAM 2 3R A 5. BRI,

SEEA & Rk b E i 2 R e L ¢
NAMEA 7V —2avV—7 @A LT~ 7 0g
Baite EFIC L 25 e, BMEERRE L
72RO 7 7 —F 21TV, HUBHETS & Bk
D EREE T O FHW 2179 o
A. TIOPHIREFOFSDEAN

a. TIAOZHIEBFOES

1) =T au Y b VRS L oRRF ORE

i

I a0 Y h VREEFE OBESIERE L, By
AT LADHEROYVERIERME & WO T ICH
52EThHb, LichHoT, =auay bR
HERDEICEETLIENTE S, [0
ANEFFEER, BEVAT A (770l
) 2ERTHET 2 2 EDRVWERR O
THRUCH BERSF SV AT L E LTEREHL, ik
AT LTHDLEER ERFY AT A OHERMR
W RS REE Th S, )

72T, Ta0YhVEFFORERDREF
EOMESIZOWTHEREL TAa LS, Daly and
Farley™ i [fBHi 2 R&EEIE, ~ 7 okXFE
REetke LTRZ LTV S A0 E R,
B, g, HAE, Tav—1 2 OB
EOEARD D VIFEREX, ~ 7 uRBEo—H5as
BBEBEF—EHHE L THEZONT WS, [*2 L
LTw3, ZORFIE, EEROERESE (K
REJR) 2RFVATACBI 5 —BO4EE
FELTWOES bDOTHS, 2L T, EkKD
RV F TIIMDME O E Rt 3 5
TSI %2 v 7 F v & LU TR EIR O BmEii s
ZIBYT b, DF D, EROBFFIIFEFHFY A
T LD A NS RAER %2 ~ 7 uiRFek
WCBWTHEA S = X225 D W ISR
o320 EBRLTEOTHS,% 2T,
ABIDELE (welfare) WCERAT 2 BEDKRE
E OB R & B s 2 Gt & LR
FHEshTirnwicns, ZORREFEZIET 54
REREHORRE L BN 2 HEMEFE S
TRV,

—F, BREHRFEY CIIARER (=85 O
RELE 2385 L T3, 22 TiE, [ERORK
FFOY — N 2BIRREICE S 5 2 &L TERIE
DO % BN L, BREMNE2ESNE
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BYPEDOHFIZI DAy Z L ICEHBAL T & 72,
Kolstad™ I3, [ BREEREFF I BRBERIE 2 % 2 %
eI ZDINT A4 LRIRL T EFHEFT
H2.]* L Tw3, Turner 5™ &, BEED
FERE % BIRHHORERE, FEMIOWRINEERE, 7 X =
T 4 HHEREEE, BX U S DR L 25 A
MERIRERE L WO ZHMBERE L L TR Z T v
Bxs, 7 U CHERRR & Z DAEaiEReE, v b
bl e e AR eI T B filfifiE & — KA fififE
(primary value), #Z»5H7H8N1% 3D
DOFERE W BEE 3 2 F A - FEF FMfE 2 — Xl
i (secondary value) EWEA TW 3, BRBEER
SEDMEEREMG DOXTR & 3 2 B O R Al
X ZREOREZ BB T, —RIMME IS
FN TV, Turner S 1%, —XMEDE
PERURHM RS U s b T HIZERERODE
DRI fififiE % ¥/ NGl L THB D, — KA
EORERZZ T ANDS 2 & TROWEREATREME A
IVEREND Z LD EEBLTVwS, £
RO EOBBRFNME FhREETH 2 2 &
BRI OBRANTFAET 5 72 8 & EREGHi
DIEFRDH 27:0ThH D, BERFEFEHDM
2 REFEOME I AL 2B Th 2, Th
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SRR T 2 A2 OEARIED S EBH T 2 5
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DFEEE & ME 2585 L ST ¥4 AERERTT-> T
Eie, —RWERE T 2 EEBReHIC L2
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TIWEE > Tk,

2) T au k)RR LYEE O]
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EERITOFEREFHIIHEL TWb, 20O
W ZEEL TW5D0N GHG TH %,
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fRT T 2 e EMPSHATE, KR >
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B, DD HERZEFEDOAACHETLRNDT
Hb. WHADOHBOBE I bor—,
DOIHDOEEEZBA LY o B — kw5 RN
HA&h, HFNZED LS AT EE Tk
I habE—R@FHEALTWDTHS, I
Iy hubE—¥RKOBEATHS, ez b
o E—ROEH] & OBROBEEMEER LD
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NNOVAR oL/ Sa N w B = A N = B el A
LT, DEVERELCHIY O —%25
HABHUED Y boEe—D kB A vF—%
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ZEMTERWIDTHS, £/, HIdD XS
WAERRIIERTH 2 7: ORFFHY AT L I13WHE
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PLCHIET 2V AT ATHERICEEINSEH
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INFETOHC L VREFSY AT LANTHE
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DOBRDOHHMIIMERZLELET L%
BT 2, 20, ALEKRLHRELRDZN
TNEFPFEI TR L0 R S50,
REFTHNIE— 5 OWHE ZRTE I 2% 5 780
B3, e TIE—T R & D AR E T
20 3FOBERAIMEER L4 5, ALER
BHREANSEESNDE D, IDELDA
TERFEHRERIT L T LD E L OWH5EHTE
BERAEUCIE LI LIZRZDT, BRERIR
HLECERE 220 EATEROERIZH
RERCHIRI NG, BHY AT LEMFT 5
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KEDBEET D,
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N4 LW TAERTHET 2 Z LD waE
REEERYATAELT, BREVATLARLERE
ROTMY AT L E L TEHT 2] 2 & HE
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DB E %5, ERERDEMERIKEZET S
32N nREL < 7 O RFEORE, 1S
TITEBFHNCRRCATRE R IR S A T A DHFL
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BeEBERLZIhNEE kv, Zhinizaay
ANVERFOELBETHY, =aavsi
REFFFE DI OBERICE e ke 1Rt
LRBEETH 5,

Daly™ 1%, $85% > 2 7 A b ERBIHRTH
HRERD I H 2 EEFABRTHL Z b
“EFIREORYE (Steady-State Economy)”
EHRIE L 720 EHEIREDRTE & 13, [IRPIEER
B (ERERPSDELY Mo E—&ROEA)
O HBDOEMERE (B> buE—FEYo4
BERANOHEE) CEL2ETOWE - =5 V¥ —
D7u— (INEAN—TF F*11 LIER) 20
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Ty b ek, EREFEMNCRHRTTRERKEE L LT
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PSR E 5 T B Z & T3, EEIRFEDRFIC
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EHERFT 20 ERER EHANIEEOREY AT
LADHEE, DF VYHEIKE JITREFY AT A
DMEFERAECHE S, ZNIZERBRDT
RISV AT L THDLEHEY AT L EMRET 270
AR ER « TANVF—DANV—Tv DR
ThH B, Lldo> T, ERERMICER TR
BBV AT LD () B ALV—Ty b
PERROFEN LRI OHHENICH S Z &
b, CNETRTEZEPS, Tauy
A VRS T ERIBER 2 IER CER L T
L ENHEETEDL, ZDYD, TOBELCDH
% kDI aa Vs VR IR BARE
FOMRAELEE T2 FBE R E 0 5, i
TR % EHL T 2 R E L BORTFRE DB %
Nran Y VREEOEELFEE 25> Tw
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4) ZauY I NVEEFOEE

BT, MEROBEFE T T a0 Y HIIVRRFFE
THEmOBEEIAZDEFEDOE DM ETH
3, HEROBFFETIE, SR ZERES A
ERFESELOER Z E 2 HEE LTARD

EFOEOMLEEHIBL TE %, Zh o
SOREITREY AT LANORMETH 2,
I L it 3 OMETH B, BFY AT
L DOEEBIE, D% AR RE i
BEOEF ST a0 9 4 WEFFOHE—HEE
TH3ZERIBICRTEIEY Th 2,

CHREFE ¥ A T L OHERFICYE 2 KI5
HEmzsl kb, ZOHKIEETICE N
TSR e BRI % R L 25 T g s
50, LLEMS, THOREA H =X L
DD EIRORNZENALS 2 EET 2 2 £ IHH
AN ZALTH 2D, TSR 7z 720
TR E T 215 R R T 2 121 TREE
EHERFT 2 DB R RRE R 2 EREBARTT
BE R DM IR D EHI T & v, BBk IS,
NIERFTESEL 21T 9 BEE b TS I3 > T
VW, DEY, TGIFAERBEICRRATRE L KR
BIROFEHES & NIRRT 2 REE T 5 12
BARREEDTHE, £z, THEAH =X L0
IR E RIS % KT 512X, mdekoTz
BIFICH 72 W EIE R i O 0 2175 LB D
2, FN0Z, TauP I VEFRICBEWTH
INIE 7 B ML D FERR & ShERI 72 BRSSO 3
BB %5,

b. FHEAIBEMTEIE

1987 FFEREE L BB T 2 AT ESIC &
D AFIE i “Our Common Future” OHT
BEF & N7 e T BE 72 &1 (Sustainable Devel-
opment) O EHLATHEM: % 53 b D FGE T

(Sustainability) TH %, Z OISR f#
MBI NT DY, B -BE - hEEnws 3
D OFHiic BV RN 2R ERBES 2
ERSERREBRE o T0D, ZhiE, fERD
BEY AT L EBRE 4SO 28 8V THRE
L, BRENHEIEEHESOAER2ER T LT
b5,

L7z085 T, Rl REMEFafm ity - 3R -
e v 3D OFHiE 2 EYNCH D A A TR
BREE R R T 2EIETH 2 Z ek o
%,

SEEA T, fhNffifE4ED < 7 oFfas
ThBEAMAEE (NDP) Z2ERER CEBIEYT %
7o HICBRIE A 2 B HEEHE L T NDP 20 & #2BR
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T2 2 L CREFEFAENMERE (EDP) %
BHLTWS, 29 LIRpieiE i mT et
DHEH»SEIELEDDE2—Mic7 VY —> GDP

(GGDP) A TW S, EDP OFERR E LT
1%, %9 % ISEW (the Index of Sustainable
Economic Welfare : £t 1] 68 72 f2 W fE 1L 8
) % GPI (Genuine Progress Indicator : &
DHESIBIE) b5, 7z, HARREAFEELE
izl U TR HEROZABMMBET LR 2 &2k
BEATREME S e LT, BRABER L ATERD
FEULICEAREMEER L TWw3 2 %2R T
GS (Genuine Saving : EDITE) 7 £ b HERE
FCE VRSN TWE, 20X ICEHFEHRE
HHELE L TEZ Db OPRES N TS,
Patterson™” iZ X @ 8 D O FEAHifili = FH v» T
GPI 241 GGDP ® GS, EF %2 £ 9 DD E1E
ZFHI L, EF & GPL @ WiHili 25 2 T %,

Patterson 23 L 7z 8 D O FHllifix, O
et (Clarity of the message), @FEI2H] « #
FMEIEEE (Scientific and theoretical basis),
@M (fiH) HIEEHE (Philosophical basis),
@i#EY] 77— % (Appropriate data trans-
formation), ®XHEFER DIER (Timeline), ©
7—%a X b LF|FAEEYE (Data cost and
availability), @O0 FEFIFEIHE (Efficient
representation of concept), ® i Y] & &

(Design for appropriate audience) T® %,

22T, @O & T EERIVIRIL & 7 2 B %,
@I & IR E P HMIR, BERIIEH,
MRLEY =7y b T 2HE T L TOH
Yk RER L T3,

Patterson & EF 1337 U 7z AE B Ay FRg T
BEMEDEEEE L U CHEATRET, LA
RS i REIB I R AR Y R T A DKERE &
Y—ERZHERILCEF IC X D fisEa b R &
THDERRTNWDE, 72, GPLIZHE—DIEE
BT RE e FER I B 3 2 8B - thsx - BRI
DHEMIEELET 2 LD ICEHEL, Glshik
Frse T REMEBIE X ER 2 & DR - e - B
DT OHESRD = PIRINCEHAIS 5 Z &
HELIERL T2,

ZZT,EF £ GPLIZOWTHERL TA A X D,

GPI iZ SEEA D EDP D # L T H D

GGDP O—fET&H %, GDP DEIEIX 1970 F4X
» 5B &, Nordhaus and Tobin®” 2ERL
L7z MEW (Measure of Economic Welfare :
BEmALEED, bWETHIE S Ll NNW

(Net National Welfare : EE@HLEEZE)
EDP #EtEENTE 2, & 512, Daly et al™
WBISEW 2B ¥ L, 7 £V % ® NPOD
Redefining Progress 28500 & 7% D ISEW %X
RUGPLic# s ¥/, £5-1wcdns %
HiR$ 2 7: fEEE I HFH I N R ERE Y
w~L7z,

ISEW i, REFHEHPLBFOAEY —EAR
R « BE O & 2B - BEEHFEST
25D LTHEL, @3 X L@,
BREER ERFEL TWw5,GPI Tk, ISEW
DOEBEEEHEZ S HICHBELTRT 7 4 7iEH)
ZRM L, —H CIFECRERE, RAMKDE
P EfEE - BAC~ A P AREEEEML T
Wb, 29 LIEIEIE, TRTEEEAMATITD
NTEY, KEHEL EZENEOREHERD
T CIT o7z & 5 7 SNA DA FERFR 2 IET
52 TEEFHRL THRDIAATW S,

UL s, ISEW OBFEED—ATH S
Daly iZ=au ¥ h ViEEFOERETL D S
73, ISEW % GPI I IR TT DRI St 3
THREKENT WS EIXE 2R\, £z, B
HCHER L7z & 5 ICEMEFHME ORGSR & L
THEIN TV, KE bRRTwD L 51
GPL i385 FHGETREMEDIEIE Th %, HIffi Txb
Nz 13w Y h VAEEFE OBES TR R TR
HOMEZTH Y, YHIIRICTDOEER DR
BRI E & 28T R, 1272, BIETHR
T-EBFHMEOEZ L LT, BORSCEZHEORHRT
BEME 9 2 FHEES 2 EORBRESHRE L
TIFERATH %,
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R5—10 BERIEE

BRESWEE S 1995 4 2000 £
HiERIRBE L M/kg 230 223
[iZge2(d FHM/kg 139 156
G d(d FH/kg 755 826
ERHEAK FH/kg 20,340 22,468
FEZEY) M/kg 2,933 5,439
P TH/ha 94,196 86,350
2 FM/ha 146,702 134,028
IANVF— M/GJ 26,068 22,822

xX5—11 FhHv Y iEE

i DI
HhBRIRBE L 1.035
Bt 0.889
[EES (e 0.914
HRHEK 0.905
FEEY) 0.539
PER 1.091
% i 1.095
TARNVF— 1.142

kA 73V —DOEFfHC&EEN L e HSFH
BELTEHELTWS, &8, BREIRIAD
7u I OWTIE EF ELR#ETH 2D T
AL Tw3, Zh o OYIEIZARER ORI
BEIC X 2 EREET D 2 Fe OB IS HE 4
RERHEBOBEENTE RV L2 L 3,

EF HEDOFEE, 2000 FDItHEED EF 135
5,247 J ha LALHBEEORERD 6.7 5L %D,
BER—AH72D TiZ9.2ha L% %, 1995 £ T
7,329 Hha CTEE—AdH 7D Tk 12.9
ha TH Y, EF 3N LTWw5, L Lans,
WWEF"™ iz & % & RS o EF 1% 1999 £
13#1.9ha/ A THYH, HED EF 13#7 4.7 ha/
AN EHFSEE % > Tw Y, FEaiTth 2k
FEIZESICRERE 7Y TV R EFELTY
52k lixnre, REREICNT 54—/~
Va—MOEAEVWERET S L, b2ELSET
1% 1995 4ET 6.0 £5, 1999 4ET 6.8 5L 750, db
HEE TIX 1995 4T 3.8 f%, 2000 FET2.7f% &
%% e otz EF 37 £ O BB
ERRINAE IS BT 2 &, BREEERYE O
DRI bEOEETHENT 2 7:0, dLiEED
& D WA KM BHITERE 2B 7 2 Mk X

BRI RMEAZ2RT, D729, EF 2 Hw CERE
M & & OBREERNER M % 5l T 2 & 03RS
EBERT L ER ST, LELEDS, HiRD
kO CKRBREBEARNYE IC X 2 BREMEME I
GHG ®+HFH, =ANVF—HEICB W T®W
EOLEEER LTS, 25 LBEEshE
M b33 2L 3FEr et r S s RS
B EZnB, TDD, L EREICHHETRE
MEBETRT IR S h - RS AR R 2N —
AETED, HDVIFREFERICE ZBRINES
ZEL 72w EF Ik D ERESIRE 2T T 2 2
EDWYIEFEZ S,

C. M7y FEIZ S ORIBERETOHREM

E~iER

KREITIX, BIECHEALIZ NS 7Y REBR
BEHD 7 Vv — AT — 7 R AbiEE O BRI
L, FEKC EF 28 AT % 2 & T, MRk
DFfe T REME R 2 34 5, FEARMIZIE, HIH
THEEF U2 dbiBED N4 7)) v R~ 7 0 BREE
RO RMERTH 225, EMEICBL LI/
OFEFEYIC T HF e ERRED b DICREL
TWBBEPELLEFERLSTH %,

a. BME~NERLIz7L—LT7—7
BEMENA 7Y v REIv 7 o BESFHORA
WIS % X 5—2 1R T, AR IX, FET & [F
BRICIRFHRIE 2 51 L 2 R E s L R A
fiizgt B3 2 BRERIE I T oD, ZD
5 b EEEHIE TIIE NV E L R ERBEER b EF
L&n, BMEOR R 2FiiT 270D
EF OFHE Y ZohTlirbh 3,
BEFEDFMERFT TV A 27 0O ALBL 3T
b BEE T IIRFEEE O THRE S OV e E
Wt Edh b, THIEFMEITY A 7 rB &
UV & 5 BEREY I M3~ DAY
ERZ 2D THD, —FH, BMECBW TR
AL 3 2 58 B RMIENGF Lan s, Z
NIZERMELFEREY 2 BB T2 2 212 kD
AR OFEYOEE 2 b6 T LFEz2 60
270 Th b, FEEYOMNE IS BREEATR,
B L UBHEDOEEREICE S BEAR, 56
MR & 2 BB b EREE AR S
Fthanz, EREE I IRMED EEFEIC X
DEDL SWREIBREAER 25 2, %t
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£33 EE3)) "R BT a IIATAHIL-TYRTYTk (ha)
ot RHESAR X c02
BHE | g Eﬂmgf ZOBE | lwm] wm | 5 | " [ gw [ sw | [¥¥%% [xoem| | neo| coz | s
(B ) ® ® Ol ® ® ® M ()
82
3: 4 BREY BREFE 100 400 200 700 100 40 15 80
— L]
FTE] S
_____ LR — [N ) R e — TaOTHI - TURTY ST
iR KR 500 | [-250
SOx 100 600
REAH CH4 40 160
co2 65 -130
Total 380
RIFEE (EA)
L

5—2 BMENA T v FEIx 7 nBRESE OREARREE

ML TWERERT, 7L URkic, EREhE
IR S M BB AN L BB IR OER S
TEF ~"Efish 3, ZOHMEEFEELE b
E2 %,

X 5—2 1 Fo#Hk U 7 Bl il = v Rt Bk
BHTCHE I, 2T, BENEOLEETHO
BIFEM & LT 500 b > ORESARBFEET 5
ELTWwW3, ZD500 b >DAARIZE, MBS
HBIZXoTHEEh S, 500 h D55 400 b
VX EAREIFIN T A Thh, 100 b i
BEREDAOEBFI T S W 5, EARZE T
END 400 Y DSARD S B, 330 b i
JE b7 o & 0 BERIBAE I N, ED D 70 -~
XIS A7 © Y LB T o L 3T R I B
WWEBEESNL I ERRLTWS,

BB L U2 oI T I 5 51D
W I RERFE D E O NEIES 4 1 £ O#iE 2 5T B
L, AssEfcEREN S 70 b 2 IEREE
Rt ESh 2 A TH 2, Rz, RARBEFD
RS L OFERHOFT EHEE, 200 > OKE
EREMETHEDON S —T, 700 b > HKHZ
CEMEOEEFRINC L > TEEEI NS, 20D
fEE, ZLB[X500 b OANEREIN-Z L
WY ZOBEITERRIENLFF a3,

iz, BREAR - RO EAER, PR
2315 b, WINEN S h ko> THEY, 65

b > ORI E DS ERRENE CEF E 3 b,

ki, TR CH LS BREAN I
EF i s h, BEEHEDOETE S EF O
EEHEDE Es L5,

b. JtBEEMENIT) v FEXVRES
STOMEHER

F5—14 B X 185 5—15 12 2000 4 o It ¥g 38
BEREENA Ty R VBUESE (MR
DOHEEHRER 2R T, 2000 FEDILYEEIC BT 5 2
MREEDREHEITH 1 Ik 1,643 FEM T, 5t 1995 £
TR 8A%DWAHTHY, iz X 2B
DFFTEZ 4,240 fEF L xf 1995 L THI 2
BEALTwD, £/, BEARIRERZE
BLZWREBR—ATAHDLETTAF v 74H
DFEFEYHINF 1995 FELLTHI 74.5% £3ML T
WEH, ZOMOFEFEYPEREARITVITNY
AL TS, ZHIFEEFEORENZEL
TV HREMED W, 2 2T, BREANRER
EAR—A L LRI 2HET 2 &, £
5—12 ICRT LS T RTCOBEHICB W B
SIEDRTHNASNDE, —FH, BREREZERL
reEPEE R, T hbbREAOEHE TR
AT OB AT I3 1995 £ T L Tw 3,
COEEREN—R L U CBERRIE  BE
T2, RE5-13ITRT &I IT0F D BB
HOETBAOND, £7:FK5-15 » 5B
kO, RMREOBREEER T bH 2 PN E &
BRL T BHERICREIN D 203, RLAGGHE
AKEGE PR BB 2 L B ) M
HTh2,

ZDZ eSS X 51T, 1995~2000 4F
CBOWTIHEDRMETIE T Ay 7)) 7
FHHTE TRV, DF D, FREEH & BREA
HONBENTETHRVWDOTH 5, BIEAT =
DD LT DIXHH & Iz TR B R B AR D3GR
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F5—12 BEARIEE (REEN—R)
1995 2000
TSR F v 107.48 48.78
R 3 IR FM/kg 0.030 0.026
b o 0.382 0.330
i M/0 0w b 0.558 0.521
GHG F/kg CO2eq 0.094 0.079
Etft  TM/kg-SOZeq 16.679 14.682
T-N FM/kg 2.329 2.018
T-P FFM/kg 9.934 8.776
=513 EESEREE (PEHEX—R)
1995 2000
R A 57.07 48.93
b & TH/ke 8,349.94 | 7,205.56
GHG T /kg-CO2eq 0.09 0.08
Bt FF/ke-SO2%q 16.68 14.68
T-N FM/kg 1.97 1.71

LicledThHY, ZORETIIEEFREOIES
(IR ERBE AT IZHER 3 5 a2 i T v
%, EEFSHHARORENEEPHET L L
PLETH L, BEHREIZE S OBRBIHERICKE
LTW3 ZEZHSHTHBH, FONIEHIEE
Bk LD KX L T2 I3 EEH ORISR %
WETILENRD D, 512, EHEDOLER
e L OBREAHOEVDOICHET L L
T, FEYTHLZEMNEOZ 20 Y BV -
Vay 7%y 7 b kb, DI LiF, B
EY) 2 FAE 2 T8 O LCA 47
Y 25, LCA T CIE, BRI 5 OB Gy
REWRT 5121, WE7o—0 ERBIcBIT 3
B AR B ORI 2B R RIE T, 21,
YE7u—2RcB 2 REANAET I,
EPEEB 2R OREIEREREL LS LT 50
5ThHb,

c. IOAACHIL - Ty b T2 ML BH

e AT RE AT

% 5—15 OEAYNC IZBRES AT & BUS S %
WHEHAE L 72 EF 25t ELTw 3,25, 2
Hi » MRHUER I EY ORI & S BB AT &
VI HHIFIHORM TR EShTwd, 72,
RO FHFHZELIc OV TR, RO ED X
OB W TEH Lan s - 0BFEL T
B, E5IC, FBEEYORELEI XD 4T

BRLIEGE L AREBEWIC O W TR ERNE A
A, REGELWE, KEBEEBEYE - O _H;T L
ZEGET 270 EEE T, FEICHEAROHEH L
ERRICOWT bk o —EEH R EHET 27
HEHEL T,

EF iE O HEE, BEAEmOSLEITFREL
7o BB A RN« Wb T 2 72 0 b Bl 3
HEEZHET 25D TH %, #H121F, GHG 1R
BBALAREIC & D CO2 1B & 7z i & & TN
T 570 E g s tmEEY, NTIHROFK
MERER L2 D 0O CO2 W& & BATE R Y 72
DOB/RMEBEL» 5 AT hhp o FHEAL
5.327 (t-C/ha, 2000 4-#) %2Kko, AfEY
N TR Z & TEF #2175 72*1%, [ARRICK
[UELE I DV T b BEVIOEMERE Y2 0
® NOx, SOx WINE % 4.86 kg/ha, 7.87 kg/
ha & UCTHEE L7, KEBEWEIC O W TIER
BAAREEKTDH 2720, HEHEICERBEG% %
HETLIETHRETEZ2HDOE L TCEORER
BrsicpEe 33V F—RIck ) EF
WEL T3,

—7, BRBIMEISIHERR S O A TARE R & 2
MR 2SI T % 2 GHG & NOx, SOx WY
BEHRET 5, £z, KEFIZOWTIZAFREE
7K H & HEDS R T X 2 KE L BENEET
& B/KE 2 VTR & A TARER & U TRt
L7z,

2000 FED EMZED EFEFH I L 5 BB AR
D EF 13, %162 1Ic7R& N 5,654,841 ha TH Y,
X 1995 FEEET 8. 1% WA L T 5, F7z, B
2§D EF 3% 63 gt La3hTE Y, (Fifidxf
1995 £ TH F 212 0.3% DD & > Tw
%, TG 64 125 E&sh, BREHIEEF
NERE AN EF % EEVIEBRE AR IHEE S
h, FERHRORFIHEL2ETHEShSL L L
K5, ZDFEZSFIZENED SEEA IZBWTHR
BEHELS % 5l L 72 ik LR TH 5, 2000 F0
EF V3213 3,795,152 ha DBFTH % O TG
T D MO BRI TR RE TH 5, L
L, ZHIFHETROD & 5 W EEEEOREDE
BEREOWEEZO5ND, T I CRBRICEREREE
WL T Ay 7)) v 7R HE L THER L €
AL,
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A HOAEE (3 R &[RRI BRARSE OIS 2 BX
B eFz, BREAN L L I3RS 2 EE
LawEE AR RO EF 2#H T %, Al R
%% 11X EF Tl & ARt B & LT
THF A AR E L TRHESNE ETh S, ©
DFEF, BB FRIEIX 1995 T 87 B A/
ha, 2000 T 75 B/ /ha & 72 0, BREEE)E
DIETNZ ZTChbHenEZ>, ThY 2,
THY ) THEEZ116 £ 2D T hHy 7
VITMEHL TRV ERNSN S, T bbb,
JEE D BEARSE I BRIE BT & AR PR DY S
NTH ST, 1995~2000 ££ TIZAEFEDFE TH
B MR U 7 P AERNC I3 BRI ER oStk
FEINTLEWVLLY, RBEREL L L ICREA
TR T BRI CTH B, 7272, MEOBREIFE
WK E Wiz, BREEAMNIIAER S RS
72U TR TREE E R S b,

D. ¥ & ®
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Summary

Environmental deterioration has expand-
ed from local environmental pollution to
global environmental disruption with eco-
nomic modern industrialization and global-
We have to break the link between
economic activity and environmental deterio-

ization.

ration, and have to preserve the ecosystem.

The purpose of this thesis is to consider
a framework of macro environmental
accounting that can provide an environmen-
tal indicator by which the sustainability of
economic society can be evaluated appropri-
ately.

Environmental accounting is applied as a
tool for analyzing the correlation between
economical activities and their environmen-
tal impacts. The theoretical framework is
classified roughly into two basic accounting
approaches. One is a macro environmental
accounting based on SNA, which is account-
ing at a national level. The other is a form
of micro environmental accounting based on
corporate accounts. The former describes
productive activities and consumption activ-
ities comprehensively, and the latter places
emphasis on productive activities.

Up to the present, indicators of economic
growth have been measures of total value-
added, such as GDP. However, conventional
indicators regard activities which have nega-
tive impacts on environments and human
welfare as positive contributions to growth.
Attempts were made to construct indicators
which deduct from the measure of growth
that portion of value-added that results in
This is the so-

called study of Green GDP. However, it is

declines in human welfare.

doubtful whether Green GDP is a comprehen-

sive indicator that takes environmental pres-
ervation into account. It is because Green
GDP is shown as monetary information.
Environment is not evaluated in a market.
For this reason, when economic growth is
larger than the reduction of environmental
impacts, an indicator has the problem that a
upgrowth is shown.

So, the theoretical framework of macro
environmental accounting is applied to a
regional economies, agriculture and forestry,
and this thesis aims to construct an indicator
which evaluates sustainability, and to con-
struct a theoretical framework for macro
environmental accounting.

Chapter I describes the background of
this thesis, its purpose and states an analytic
problem.

In Chapter II, environmental accounting
is defined as a process that is communicated
to stakeholders with the correlation between
the economy and the environment, which is
quantitatively measured as a physical and/or
monetary term. And, the purpose of envi-
ronmental accounting is to provide a correla-
tion between the economy and the environ-
ment so as to improve the environmental
preservation function of the accounting unit
and its stakeholders. Moreover, methods of
environmental accounting are categorized
based on their accounting unit and their envi-
ronment information. In addition, two theo-
retical frameworks of macro environmental
accounting are described; one is the System
for integrated Environmental and Economic
Accounting (shortened to SEEA), and the
other is a hybrid environmental accounting,
which integrates monetary accounts and the
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physical accounts.

In Chapter III, three macro environmen-
tal accountings which applied the SEEA
framework were estimated. One is a macro
environmental accounting for the economy of
Hokkaido
waste account for the waste-treatment activ-
The third is a
macro environmental accounting for agricul-
As a
result, it became clear that the cost effective-

Prefecture. The second is a

ities in Hokkaido Prefecture.

ture and forestry throughout Japan.

ness of environmental activity in Hokkaido is
lower than the national average. This sug-
gests that reduction of environmental
impacts is not performed at suitable costs.
And, it became clear that countermeasures
against local environmental problems such as
air pollution and water pollution, improves
with the eco-efficiency indicators and the
decoupling indicators. However, it became
clear that the countermeasures against global
environmental problems are lagging and that
the environmental impact of consumption
activities is large. Moreover, the waste-
treatment activities in Hokkaido to improve
the performance of reuse and recycling of
waste products, and realize a reduction in the
amount of final disposals was shown as an
estimation result of the waste account of
Hokkaido.

air pollutants and greenhouse gases resulting

However, because emission of

from waste-treatment activities were increas-
ing, it became clear that eco-efficiency is
falling. From these results, it was shown
that it is insufficient to decouple growth of
the economy from environmental impacts.
Next, it became clear from the estimation
result of an agricultural waste account that
reduction of water pollution is realized by
appropriate disposal and circulation of live-
stock feces and urine. However, emission of
greenhouse gases by disposal and recycle
activities increased, and it became clear that

the environmental problem has been shifted.

In Chapter IV, it became clear from the
estimation result of the agriculture and for-
estry SEEA which extended the production
boundary of SNA and evaluated the environ-
mental benefit of agriculture and forestry
that agriculture and forestry offset their
environmental impact by the environmental
benefit, returned the excessive benefit to
society, and the external economy effect has
occurred. Where, it is necessary to improve
about air pollution. As mentioned above, it
became clear that the environmental benefit
to society can be increased by reducing the
environmental impacts of the productive
activity of agriculture and forestry.

In Chapter V, the ecological footprint
(shortened to EF), based on the concept of
ecological economics was introduced into the
macro environmental accounting as an indi-
cator. EF recognizes an environmental
physical limitation, is understanding the phys-
ical use state of the environment by an eco-
nomic activity, and can evaluate the strong
sustainability. And it became clear from the
estimation result of the hybrid environmental
accounting which introduced the physical
account and EF for Hokkaido prefecture that
the Hokkaido economy is in an ecological
deficit to an environmental carrying capac-
ity. However, because EF was decreasing, it
was also shown that the Hokkaido economy
is progressing in the sustainable way. More-
over, in Hokkaido, the improvement of eco-
efficiency is found on local environmental
aspects, such as air pollution and water pollu-
tion. However, in emission of greenhouse
gas, and energy consumption and a land use,
it was shown that eco-efficiency is low and
the decoupling has not been realized. On the
other hand, from the estimation result of the
hybrid environmental accounting for the agri-
culture and forestry of Hokkaido, it was
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determined that it was possible to decrease
EF of a local society by the environmental
benefit of agriculture and forestry.

However, it became clear with decou-
pling indicators that productive activities of
agriculture and forestry need the improve-
ment of eco-efficiency.

From the result of the above empirical
study, it is desirable to apply EF as a compre-
hensive environmental indicator to clarify the
And it
became clear that eco-efficiency indicators

sustainability of economic activities.

and decoupling indicators are useful as indi-
cators which drive the sustainability of eco-
nomic activities.

On the other hand, the Green GDP based
on environmental monetary valuations is
indicators,
And,
the hybrid framework which introduced the

useful as environmental-costs

such as environmental expenditures.

physical-environment account which clarifies

the use state of the environment by the econ-
omy for environmental carrying capacity as a
framework of a macro environmental
That is,
environmental-improvement indicators and

accounting is wuseful.
sustainability indicators can be derived by
introducing EF into the framework of the
hybrid environmental accounting which inte-
grated a monetary account and physical envi-
ronmental accounts. Therefore, it was
identified that the information about the
environmental pressure for environmental
carrying capacity and the information about
the performance of economic activities can
be provided using these easy indicators.
And the framework of a macro environmen-
tal accounting can be improved by introduc-
ing a material flow account. This improve-
ment enables finding of a shift of environmen-
tal problems, and evaluation of the eco-
efficiency of resource circulation activities.



