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10) FRALSC - PHTE A TIF B ps3.

1D AR (2010) [BREE - BAT XA X —Hidy — Rk - =¥ — - KOHIRA M —] BARFEF R, p62.
12) s IR E# ] pel.
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AR SCOARAR M) 72 R R, FRft rTREME O a0 B £ 0 12 K D Rkt rl e 7e b~ g
BOVEMICH D, & CARETITET, Rl DWW TEEIRILA B> TWnWD Z
LR T D, FREATREMEITIRE A AR S L, BRFEFREL, T bxug Licb Dl
U CHRARHNAL S B F ATREME N R SN D b DO TH D, B & RFIXB A WITIKFE L
Do, ZNENIZBWN TR ATREEZ S D, RIFIEENIA 2 2GR & HER E oo B IRBREE
PHEY LU THEMAT A0, BRESEE S AVUTRFEIEENC S 2 272 L, HICRETE
B OFERBRE~DOAR D @ T TIUTREIE~ LSRN 5,

B B0 FE AT RENE O ML EBRICEREMBE & L TR TW D, Bix RBEN D D 03K
TR W TIRELE) Wb 2 -ERIERR (LRI 2 R FIGE & O IZBWTAHA TN,

REZ DO DI, HHRMIZIEZ K ODETERERRFEG o TnDDITFTHY, &
AREFRRIFEL VD VAT AN 200 FRVMERFSNTELEWVWZ D, TOBRERRFIL,
HEYST T ITA L v—EICALND LD ICE&RENEALTWD Z EIFEHDZ & T
HbD, BAEERFOEBMLIZMEERL TVWDIDOTHA I D, BARTERRFOL AT L
AN BEE 52D D0, (X2 F T, BRERKRFE L COMRK L, &bz 4R b
BROTHAI N, Y7774 h-n— lEZEL TE&MbLOMEEZALZ LT, kD
£ 0 REEMIZE - TV E | R BEROF ATREME, OV CIRBREM R AT REEIC E D L 9
WAERT 200 BNIT 5,

FE1H BERBEOWAREIRILF—FERADETK

1. BEFFBEIRILY—

PERMMLIKE, TN E TOHEBHICHD > TARIRE R ERRIFICEA LR, Z0
FESIIAPER L OHSEOIR TH -T2, ZOAEL THOILKRE ., Kin XTI R HE
DPER” L35, T, BRFEEHIMEN 27 o —THIE, BRANLEREZERY 2L
TITONDEEL NI A O “EIRHEE” &, AEINZELAHE SN TREIIZERR
WZIs o TN “BEFE ICEDIWEN, KBICL > TN SN TV DEHDEVZ D (K 1-1),
L7e3o T, BREHBEOILRITERIEE & RO R Z LARIZE ) D Th
Ho AHITIEZ S LEMARICESE, BREFHBEOIEKRE =X LX =IO TT —H &
AGNISY 35
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BRFEHBOYERIZ, (ML L AEDOIERICERZ B0, AEHORBIIERIZA £
U RAPFEEHEMIZBNTHAOND I ETHD, A XU AEELEMTIFAPEELRIIN D L 51T,
[EREHIN D ERER~OREEMETH Y, 200 FLL Eicbotl~=a 777 F27]
DM IO TG S 2 ORFI L > TRR L., THHENTBITT D & ) REEEMEE
DEHEY | LWz D, T 9 LIEEEREOEEITBUENEIE, 70T A% v N OB,
BP0 NOHREEAEDID | BERREICRASNE/BRTHL LTV ET
BN T o F IR TN T2 &0 D Z Lk, AT ORI 72 PR
EEWRTHOTHY, AESNFEMETRDLIZOOTS LIRS D, ZOKRDAEHET,
B R TEEZ XX ORI E L TOZRLF—TH D,

Wi, B E LTIEAT - S EHICKDBHOLIR TR, TOKIE) BK -
oK - WS R K OUKFIHI O /3 &\ 9 BARIOHIKT ) 2 917 TR0, HHIK T¥ERRED
7O ARG Z D TR WEE LB IR EE ST, TIUDNASHEETHY . £
DZRXNVFXF—RBARTHoTe, ZOZ LT, TNETOEZRINAT—TE ST RRNBA
RO TH Y | FHUIAA AT AT IAF =N TR —~OEHE B LT
W5, AR F— Ol BARSMEICEA SN TREMN RGN ATE (R L
DOBREEAMICHT 20BN YL LTIED R0 W) BRICEITS) &0 HEH KT
KELBMNIHELED DHER Lo, 20Kk, {LAZRAF—DERITARNOARA~E
by T=x¥—dd) L Xidhi,

ST, MRFBBEOILRK & RN —DERERBERE D LT, FTIERFHAEL R TIE
L LTCTOD GDP & =X —fHEICOVWTHE L CH<, GDP X, AHMDOZLTHD
D 1ERICAERESNTM - P —E2DEAZSEATRLIELOTH, KF O GDP [F45ED
ENEAEFHLELOTH D, 1960 FFO S D GDP 1X 136 JK KA TH Y . 1971 4E1T 320 JK
Kb, 2010 #1359 6,300 JE RAICE TILR L TW 5D, 2, 1985 415 95 . 2000 4E 7>
5 2008 FFIZHT CRMABRIER DR TE D, —H T F— &L 1971 F IR
HTRIS5fEt, 2010 FETHI 123 (B t TH o7z, RO GDP IX 1960 4 & 2010 £ &5

13) FATREE. (1994) THEFIRFE ] G 2T SCEE, p298.

14) JE EHERES TEAREF6Me I VT L IS MBIC BT 5558 [Ah— Y 7 BEERERE] 521551 -2
FH0E.  RELIImEZRE S,

15) AT C Tande®El. p313.



R 46 15, 1971 & 2010 FOLLEETIX 205 TH S, =X —FEHEIL 1971 4 & 2010
E ol T2/MmeENR> TS (K 1-2),

Energy use (10 million tonnes of oil equivalent)
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EEh HRERIT  World Development Indicators
http://data.worldbank.org/products/wdi (Fx #&F& 2015/01/13)
12 5o GDP & =x ¥ —ffHEOHE

BFEBREOIRICo R VX~ HEN#EE L CWDEZ E8bad, 72720, GDP O8N
FITH AR T 1L X —fl R ORI D2 FTEICBON TR L F— DA
NENEESOTNDHIEERLTWND, LLERL, GDP BL R R/LF—L 4|
MUBET TNDZ EChb i, TRICE B2 ->T CO: LD ET HIREMEY
ADEINC, ZOMBEAFMOBMAREINTND, 2L, TH Y7V I PRERS
NTWDMNEIMICHEDS Z LT, FiZ COo HEHEICBE LTttty T 1> 7Y 7%
ERENTWRWZ En3bnd Y, BRI A =3 — A L 2BEAMITLL T O X
IRT—HAPRENTWS (K13, 14, 1-5),

10T Hy 7V 7 ek [l 8% L, BREAROBMENEFREOMOELZ TH > TNHREE LVREEZ S
o FRC, BEFEVBKET 2 HF CREAMSIEAD T 2NN AT I v 7 ) 7 W5, 1970 FELEDT B v 7Y
VIR ONT, ZRAAF—HEHNRO ERICL o ThTNCT oy 7Y U IIREO LN, BREE L UM TE
V. MEXHIT YT ) U TIERERTHD ZERRO L IICHE SN TS, O CO2 HEHEITIFE L A EOETHIM
LCW5%, @GDP 25 CO2 P BEO LN T v 7Y v 7 RRD Bz (1970 ~ 1998 ED BN H T EU2.1%/4E,
AA - 7 XU H 1.8%/4F, HIE 3.2%/4F), @ GDP /b = f L X—HBEODLTNRT I v 7Y > 7 HEED i, OECD
FEE O — R RV F — T 1999 TN T 1971 FOTHE TN D 50 %M L7z (RSBS (2006) THRAFFE YT 1
ORI EREIC BT 2 A pp22-23.) 1o
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RIZ OECD, 3F OECD, EU, [H Y #OMIRThHIc =3 F—{HE O EZ T <,
OECD #[EH Tix 50 ~ 60 & t O TIFIFFUT WV THERE L T\ 5, EU B OH Y #HIFIE
BIZnwctho, HHEDL 20t UTFTER->T0D, P T-BELTHEEEZMIEL TV
5 DIE OECD #[ETH 5, IE OECD #EIZITHERA » REvo7z BRICs i3 U &
TOHREZELWHRENZ GEND, T LEEABRZ R VX —HEEZMIT LN R
FHZIER L CND Z ERXbnDd, 2011 FEnD 2012 Fl2nT THAO = 2L X —1HE
% 1.8 %HEEML7=23, OECD, EU, [HY#[IF4EX 0 HiHEX D72\, —JF TJHE OECD 7%
ENEZATEL T 4.2 %ONT, HAOHEROHME LI L TWDHEVWE D (X 1-6 X

#1-1),
F1-1 MR oL — B
20118 |20124F [#&pnz=

HR 12225| 12476.6 1.80%
OECD 5538.3] 5488.8] -1.20%
tLOECD 6686.6] 6987.8 4.20%
EU 1687.4] 1673.4] -1.10%
Y& 1030.3] 1029.3] -0.40%

SCHLNZIE Mtoe (Million tonnes oil equivalent)
%k} : BP (2013) [Statistical Review of World Energy |
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e FI-LICET
1-6  HugHl = x L ¥ —fFEHEOHRE

2. IRILF—FERAOEK

PRI XN X =AM 5, HRO—R=AVF—HHIZONTIHERD, —KRT*x
X=X, ARSOAM, RERTA, KN EoX iz, BRRICHDEEORRTHEDS
NDHTZFRLX—=DZ ETHY, 2012 FI2HB W THIMA 33 %, KIKT AR 24 %, AR 30
% Lo TS, T 3 OOLABREFC—IRT R —FERD 80 %Ll L& HDH T 5D
B IR IN4A %, KIBT %, BEFAREZRIAX—ZDLTN2%THDH (K 1-7),
el m%&i B RO x L —HHEIL 475E] THo720, TON—RT RV
X— (CEBZRREHME E REBH CTHOIEEN L, ZOoHRTHEM (o) DIF
&hk#%%ﬁ%ﬂkbfﬁ%éh\@ﬁ%_ﬁ%éméwiamkfﬁﬁxﬂgw(%
1-2),

EBNZ AT — IR R VX — R TR 20X, FEETZ T VATHAH, FEIT K
T RLEX RO 85 % MEAREL CTH DN, T DH TH AR 60 %Lh b EZEH L TEU,
T EENTEWARBBERIEY TR T Z Lickd EBbhs, HFEOHED
FLWREIRZ) LEAEEARICEDBENRRENWEEZ NN, AKRO _EBLIRE
PEHMREITR M E 0 @ 7 —F T 7 7 v RIMMEAREHE R EE 3 % < O EIE 80 %Rtk
ROIZH LT, K50 % ARV, ZD0vb VIR /28 40 %Ll B L | R IRIFE D & <
o TS, LML, ALAREIR — R 2L X —HERIT 5 O 2 FIS I3 R EE AR %
HBHERU TR %REIELE VS TENTHAI (H1-8),

17) f R D — Ak R FEHE AR EUE 0.0247tC/GT I 0.0187tC/GI, KR A A 0.0135 t C/GI T, TDHIE 10:7.5:5.5 L 72 -
TW5, (MFEPEHE O FEIREIE I REDR T AOPHEOREEIZE T HE45]. 2006 43 H 29 HRFHEES -
BREEESE =5, 2013 4E 12 H 27 BRHKSIE)
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%F¥} IEA Energy Balances of OECD/ Non-OECD Contries
X 1-8  [EHIO— Wz 2LF —HERL (2008)

PAZE RN AT BV ORERL TH 225, PEITENICEL THH 80 % AR THibi
TW5, FEOBENPIZBNTHRN EO HEGIT, A, wE, 7 AU I TIE 40 %
By BARSCEINOFEETIL 30 %I TH D, 77 AEIEILD, AanFTRU 7 T4
e BRI OEDDEIEGNEND, < OEA TIERART AL 20 %I EDEIGTHY
ALY TIIFRRICRIRT AN 50 % Th D, HERMRBTRLX—TEELE 10 ~ 20 %I
ETh D, BRI ED DILABEORIEIZ L T6HRi% L2, FlnbEDE
JRELTIHEDR Nz EICEDbotEZLND (K 19),
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¥} IEA Electricity Information 2010
B 1-9  [E50>FE S)IAE Ak
# 12 —RTRAFX = b EMEIEE
Energy source EJ Conversion device EJ Passive system EJ Final service EJ
Oil 152 Diesel engine 58 Appliances/goods 88 Thermal comfort 90
Coal 127 Electric heater 58 Heated/cooled space 86 Sustenance 84
Gas 97 Electric motor 55 Steam system 67 Structure 68
Biomass 54 Biomass burner 49 Driven system 56 Freight transport 64
Nuclear 30 Gas burner 47 Car 40 Passenger transport 64
Renewables 15 Petrol engine 41 Truck 38 Hygiene 56
Cooler 33 Furnance 31 Communication 29
Coal burner 31 Hot water system 23 lllumination 19
Oil burner 28 Illuminated space 18
Heat exchanger 20 Plane 10
Light device 18 Ship 10
Electronic 16 Train 8
Aircraft engine 11
Other engine 10
Direct fuel use 272 Heat exchanger 233 Buildings 215
Electricity 183 Motion 175 Factory 154
Heat 20 Other 67 Vehicle 106
Total 475 Total 475 Total 475 Total 475

1) EJ (exajoules) 1% 10"joules,

&EL . LM.Cullen J.M.Allwood (2010) “The efficient use of energy:Tracing the global flow of energy from fuel
to service” .Energy Policy.Vol.38 p.80  http://www.sciencedirect.com (I #&[H'E2015/01/12) L v 5H,
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F2H . SEDODIRILX—EMA

1. AEAIRIILX—DFELHA

AIEI CATE LD IT, fEAZ RN T — T — KRRV F =R DK 80 %% Hd, £D%L
zxaibi%ﬁﬁ%%%@uﬁ%ﬁ%ﬂk LTHEHSNTWDZEE, BEOZ R LT —DH
D7 E 2 R7- LT, LR, IEA 12X 5 2035 Ei’(@iﬁ\ﬂ/%% SEL L fitRIc o
WTOTREZBBLL TRHE 720,

TRNXF—FHEO MR ER & LCid, OECD #E7N 53 OECD EEICHENE -
TUWE | 2035 (213 FE OECD 581H O = 3 L —F 3 X OECD 4 EOELL Eic/e b & Tl
SINTWD, EINC=Rf VX —F/EELTHDLE, ETIET AU I TIX 2020 FFE T EH
L. £D% 2035 FITHT THRA A LT, 2011 FE0vD 2035 FI2)T T, AlGE
FE 2011 LD 20 %lF EEL 225 LEIFEIC, AR B FEBIMOH W 14 %I EIR T
Do —HT, k&I L OBORDH CRAT ANEEEZT 13 %I EHMT 5 é:%?ﬁu%zh
T3 Y, ga—ua vy Tk, FAHEOMIZ 7 %REOBERE 2D, AMIE3I O 1, £
R OTHE ifﬁf@# MREIZR D ETHEINTND, REHTAIZONTiE, 2010 EJ:E
LAULDFBEICEBLELS ETHEIEELND EEZLND Y, BATIX 2035 4E(20MF T,
AEFRPCHEET M COZ XA —FHIKICE D, 4 RIZEOFERIONAEND, A
TTHE TR 36 % DD O—T, REIRFT ATFEMBRIAEND ™,

2035 FEiZiE, MADOZFAF—FTHEHD 63 %N T VT IT J:Zo%@&iﬁébi\ ZDOHTK
ERHEZEDLONRPEEA  FTHD, TETIZ 1 NS O 3L X —FFHT 2035
TN T 40 %I EHIMNT %, 2030 (TR —o Al AEBS LOVEEEE 2D, Z
O EE 2035 FI2 15.1mb/d & 725, A > KT, 2035 2T TRV — GBI T
%o AT TARIMOMEAET 8mb/d L7220, ARFTFEILMEE (R Ch b HEMNEN
K&Ew) +25%,

TR —PFRNCAHD &, 2035 FIZHT THLFLIMEAZRIALF—THDHZ EiTnrb
DX, TRLX—FEHET 2011 40 13,070Mtoe 75 17,387Mtoe ~ &L T & |
bRV —=D =TI 81 %2bH 76 %o~ B TR TT 5, SHIC, (AR ALF—D
HTH, AREAMEIY =T 2T IHTEY, RETARME—HIML TV, ZOff,
A1 KIT, mAF =R AF— HAFEZRALF—RNHMI L 7toTnD (R 13 BX
O 14, K 19),

18)IEA (2013) [World Energy Outlook2013] IEA Publications, pp65-66.
19)IEA [World Energy Outlook2013 | p66.
20)IEA [World Energy Outlook2013 | p66.

21)IEA [World Energy Outlook2013] pp67-68.
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#1-3 MR = x L ¥ —2E % (1990-2035)
1990 2000 2011 2020 2030 2035 2011-2035

OECD 4522 5292 5304 5486 5457 5465 0.1%
Americas 2260 2696 2663 2811 2826 2850 0.3%
United States 1915 2270 2189 2281 2246 2242 0.1%
Europe 1630 1765 1778 1763 1719 1709 -0.2%
Asia Oceania 631 832 863 912 912 906 0.2%
Japan 439 519 461 470 450 443 -0.2%
Non-OECD 4047 4507 7406 9136 10709 11435 1.8%
E.Europe/Eurasia 1539 1006 1159 1228 1318 1373 0.7%
Russia 880 620 718 755 806 841 0.7%
Asia 1578 2220 4324 5548 6584 7045 2.1%
China 879 1175 2743 3519 3945 4060 1.6%
India 317 457 750 971 1336 1539 3.0%
Southeast Asia 223 373 549 718 897 1004 2.5%
Middle East 212 358 640 796 970 1051 2.1%
Africa 388 494 698 836 962 1026 1.6%
Latin America 331 429 586 729 876 941 2.0%
Brazil 138 184 267 352 441 480 2.5%
World 8769 10071 13070 15025 16623 17387 1.2%
European Union 1642 1691 1659 1614 1556 1541 -0.3%

1) HAL X Mtoe
&E : IEA TWORLD ENERGY OUTLOOK 2013 ] po9.

#1-4 =R AF—PHBIFEE (1990-2035)

Energy demand(Mtoe) Share(%) CAAGR(%)x1

2020 2025 2035 2011-35
Coal 2230 3773 4202 4312 4379 4428 29 25 0.7
Oil 3231 4108 4470 4548 4602 4661 31 27 0.5
Gas 1668 2787 3273 3576 3846 4119 21 24 1.6
Nuclear 526 674 886 949 1053 1119 5 6 21
Hydro 184 300 892 430 467 501 2 3 22
Bioenergy 893 1300 1493 1604 1719 1847 10 11 15
Other renewables 36 127 309 426 559 711 1 4 7.4
TPED 8769 13070 15025 15877 16623 17387 100 100 1.2

%kl . IEA TWORLD ENERGY OUTLOOK 2013] p572.
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2. SHOIRIILF—HBOREL

LSHRDOTFINF—FEOLZ BRI VA ZIAF—IEKFEL T DD THLNR, £
icxtis LTHFR A, RIRT A, FRBFL LD i 2035 A2 T TR
BOIL T <, A 2011 40 86.8mb/d 7> 5 2035 421 101.4mb/d ~ EHEFE ST
WA, BEFOFIMAEY & = — L A Lig EOIEERB G WA TN+ 5, 2035 4E
BT DEHBPIOL =T ELTETAVIN 19 %, 77V DBIRTT - 7T AU BT
FREIK 10 % TH D, FHIT 1990 FLES =7 HF 42—~ B L THED, 2035 FIIT R
DAMDK) 34 Y% BNHHEFEEL 2D (R 1-5), BIREE L CIIMERMEEESK 1 JE 7,000 (£
NULT, BIEO LTS EFZ 28 THD 2,

KIRH A1, AHEB LA RIZHE S TEEEOHEMENE <, 2011 FE0 5 2035 FI2h
T ORI RDAK 1.6 % Th D, ZIUTAM, ARIZHT 2 500 EOBIN=R T, 2035
EOEERIT 4 JK 9760 (Em L 72> T D, FEHUZT AU B, HI—m vy RBLN2—7
VT TVT . HHREIRS AL TWD (K 1-5), MR ED 211 K T, BIfEO L
LT Ol Fflizx b ETH D, Tz, JeiH i 810 Jkm' & HEE XL, BIFED L~ T 233
Efiz58THD Y,

£ R1E 2011 0D 54 {8 9800 J7 t 225 2035 4EITIE 63 {2600 J7 t (ZHINT 25 & ST
Lo FEHUIT T HRHLTHY., =T 61 %D 66 % ~EHMT 5 (£ 1-5), R
EIIMEGBHEE RN 1 JK 400 fE t T, BIEO L XL T IR ESORETH D, £, JoiE
BITHAEMR SN TOAHERED 20 50l EE SR TEBY . BIED L~ULT 3000 4ELL 15y
DETHD ™,

ftAZRZNF—OHBITAS% D LIES IEML T, FLrr RELTE, KRBT R
ZHRLE L THEMBEATHN ZLIZR25THA A, £z, BFREL L TR, Ak,
KR ADWT I 50 FFLL BTGB ENFEL TE Y, BRI EIC L TR IN
FEInTWbhEnx b, 2L, —EEHTIEENSE D OFERTRERTHY | i
W AUSHB L TLE S L, CO, OFEHIZFTEIND X 5 IRV A DRMEE & AT
W5,

22)IEA [World Energy Outlook2013] p72.
23)IEA [World Energy Outlook2013 | p73.
24)IEA [World Energy Outlook2013] p72.
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#1-5 ik L O L =R (1990-2035)

Production Shares(%) CAAGR(%)
2020 2025 2030 2011 2035 2011-35
Oil supply and production(mb/d)
World supply 66.9 86.8 954 97.8 99.5 101.4 100 100 0.7
World production 65.6 84.7 92.8 95 96.5 98.1 98 97 0.6
Crude oil 59.6 68.5 67.7 66.6 65.5 65.4 79 64 -0.2
Natural gas liquids 5.6 12.2 14.8 15.9 16.8 17.7 14 17 1.6
Unconventional oil 0.4 3.9 10.4 12.5 14.2 15 5 15 5.8
OECD 19 19 23.2 231 22.8 224 22 22 0.7
Americas 13.9 14.6 19.3 19.8 19.9 19.6 17 19 1.2
Europe 43 38 3.1 26 22 2 4 2 -2.6
Asia Oceania 0.7 0.6 0.7 0.7 0.7 0.7 1 1 0.9
Non-OECD 46.7 65.7 69.6 71.8 73.7 75.7 76 75 0.6
E.Europe/Eurasia 11.7 13.7 13.7 137 13.9 14.2 16 14 0.2
Asia 6 77 7.7 74 6.8 6 9 6 -1.1
Middle East 17.7 27.6 28.6 30.3 32 344 32 34 09
Africa 6.7 9.2 10.2 10 9.8 10.1 11 10 0.4
Latin America 45 75 94 10.5 11 11 9 11 1.6
Natural gas production(bcm)
World 2059 3384 3957 4322 4646 4976 100 100 1.6
OECD 881 1195 1358 1403 1430 1483 85 30 0.9
Americas 643 859 1000 1041 1063 1114 25 22 1.1
Europe 211 277 249 237 225 215 8 4 -1.1
Asia Oceania 28 59 109 125 143 155 2 3 4.1
Non-OECD 1178 2188 2599 2919 3216 3492 65 70 2
E.Europe/Eurasia 831 882 911 986 1094 1164 26 23 1.2
Asia 130 419 566 625 694 769 12 15 26
Middle East 92 519 624 720 766 823 15 17 1.9
Africa 64 200 280 333 378 428 6 9 3.2
Latin America 60 168 218 255 285 308 5 6 26
Coal production(Mtce)

World 3194 5498 6003 6160 6255 6326 100 100 0.6
OECD 1533 1397 1430 1384 1343 1300 25 21 -0.3
Americas 836 826 797 768 728 700 15 11 -0.7
Europe 526 248 218 180 151 123 5 2 -2.9
Asia 171 323 415 435 464 478 6 8 1.6
Non-OECD 1661 4101 4573 4776 4912 5026 75 79 0.9
E.Europe/Eurasia 533 429 448 437 433 432 8 7 0
Asia Oceania 952 3377 3755 3945 4069 4162 61 66 09
Middle East 1 1 1 1 1 1 0 0 1.1
Africa 150 209 244 259 264 277 4 4 1.2
Latin America 25 58 125 134 146 155 2 2 2.5

%kl - IEA TWORLD ENERGY OUTLOOK 2013 p570.
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43) BREE THEHMERGS | — 8 A 1 = X 5T & 5 HERIRMEAL X SR D BLIR & R — | p157.
44) B TR W 2 BRI RIS | O BLIR & AR p75.
45) BREZA TG A 0 = XA L [“IRATIHOHIR & W 20127 O] pé6.
46) FREBEL THITE) pl66.
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47) BpATERR THIFE)  p77
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# 1-7 5o B NS |
EH LU 3—Av/N FA)H Hh+5 F—RSUT Z1—Y—5UF =F:N
BRFR EU-ETS CH-ETS US-ETS RGGI WCI MGGA AER CPRS NSW/GGAS NZ-ETS TETS
European Union Swiss Federal United States Regional Western Climat Midwestern Alberta Emitt Garbon Polluti Néw ShOUth V\gles New Zealand Trial Emissi
HES Emission Trading  Emission Trading | Emission Trading  Greenhouse Gas esle.'f‘ 2IMate  Greenhouse Gas erta Emitters aroon Foflution reehouse Las | e ission Trading rial Emission
Scheme Scheme Scheme Initiative nitiative Accord Regulation Reduction Scheme Abatement Scheme Trading Scheme
Scheme
SERIR MBI MBI SERETH MEIH HinhEREAL  BRPOERGL i SERETH I Ik BEEBY I
HridE EUA CHU N/A RGA N/A N/A EPC AEU NGAC NzZU JPA
EIA 20055 20085 201245 20094 20124 20124 20075 201145 20035 20095 20055
H75-BEHSM B3 B3 5% &7 &7 &7 &% B3 B3 BN, —HEH B#H
_— RHEEDG  REHENRG | RHEEMS  BHEENG  RMEHEMS  LHMENG | Basenead | WHMEWE  Baseneand | imEms |WFUERSHES
il BE HIE HlEE HlEE I EE HlE Credit HlE Credit HIE OES
BEHIERRE £I121@ £I121@ (216 #(21E #(21E £I121E £I121@ £I121@ £I121@ £121@ FE(1E

HE AL (2010) TVESMIEHIAETS |9 EE O Bhin O E N O -2 i) TENERGY FOCUSJ 2010 &%, pp56-58.

#1-8 2010 ~ 2011 fEI2 BT D RFET S

2010 2011

Volume(MtCO2e)  Value(US$ million)  Volume(MtCO2e)  Value(US$ million)
EUA 6,789 133,598 7,853 147,848
AAU 62 626 47 318
RMU - - 4 12
NzU 7 101 27 351
RGGI 210 458 120 249
CCA - - 4 63
Others 94 151 26 40
Total 7,162 134,935 8,081 148,881

BWE BREATIE A =X LK (2012) [RFEHHO B &M 2012) p2.
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a— MO E b &P TH L, EICOBENMEET 28 Gelhdh, 1
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THBIT25b0THD,
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Ru~& 3500 EOHMNEZ A8 TR Y | HRAME SRR EOERPMEN K b2 OEINEITE

49)F T 4 v Ken—T=A (2007) THHBER—ZORESAEREEEHE—] EDIBER) 1Btk p231. 22BN
DOHEAMETIXT FAV100MHE LTHEL, 25 ECIcRLE L,
50) ISHEME (2009) [EAREFFEOEHA =B EIATHE, pd7.
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(1) EEBROE=HDOI—45T142Y

2L DIRFEE., 2EVVT T I @R~ EMATEEEZEAL, TOo— 11
FEMMGERAL SIVTHRTE S 4L, ZORERICIETL Y A7 PHBLLIERERN Y777 4 e —
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EELTWAL I ICBbns, ZOMBEIZHOWT Vv — K (V.Packard) (Z/KHL L 72
N5 R THIZ,

51 A TIERABIEFR (2007) [H7 774 A&@faf— 21 MREBRK T a v 7 OB —) A ARG HAHE,
ppS0-51.

52) 3 FHAWFIEETHE TR L] pp65-68.

S3)EMT (2009) T2 m— VLR — SRR ERR O R TIC) AERHE. pp6d-65, L TIFREHIZEFTR [F L] pse.
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S4)FEHE - A)IBLEEAR (1961) [y — FEEES  RBEEZ SO VT AL] # A ¥E R, po.
55)FATE - A)115L38R 1R ] pp59-86.

56) FAE - A4)118L2ER TR EJ p183.

57)FatE - w50 (1R L] p184.
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AP B L TWDFHLZE L EbE 27 —AnSiiz iR, WThicE ez L
THEET 2 &V R UE W 1 fIcbiz > TAIY EF bz nz s @,

58) fifi gk e THFEE p38.

59) itk e [RTHEE] p38.

60)NewYork Times DA 7 A L FF T 7 A U HOFFHIB N TIFED DEGOLFNE < Ro TE I T LA
RIITRENTND,  http://www.nytimes.com/interactive/2008/07/20/business/20debt-trap.html?_r=0 2014 4= 7 H 23 Hix
R,
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gL L CoOHHMH%"Basic Freedom"& &4 11772\, & LT, Fifirl e/t & E
8B 1X"Basic Freedom" ChH & LEX 5, ¥ b, 4 HOERE AL, ALK
LT AR 8BAWTED | 7 A YU I TIEBEREIXEFRRRIC AL TR ICEZ 0D 2
EHTERNPSTED, BARTIIFERIC L 2RO RE e &, A2 Basic Freedom"73
RESN TR, HEVEFENEINTVDIONREFTLWVWZINLTHD, TO L5l
DT, Rl RE /R AL B~ EHIRI L T2 9 L LTH, AXDOEERELND EITE X 20,
Emb 2%, RIKRAEMFMEZ T D &V D EH T "Basic Freedom"IZSZJH L7228 & Fifee /] RE 72
HEREBETDLIENHFETHA D,

SEARTINME

EHi Al e B~ LT BB LT, E D X ) RETEBLAICSIHT RETH S 90,
BORRREFNT 7 —FIZ Lo THEROERZH UL S L T57061E, MEEL LM Z2E
ETDHM, MEEELIRZ DO, E\0-o72Z LITE L CTHEARM RIS ORI N LI/
59,

ARETI, T LEEmOZo0T & L TREMELFEIBICHRANICY—U— &R
- T % Sustainable Development BE&IZVEH L7z, SD#E&E S LIC L2 3 DORFET
BHEHFIELRICE » TRAM SR, TAOLET VORRIRERBELZEHR LoD, £
PEDR(L A B LT2ERDB 2 6 —Maem L, EEOH) #HEHELZLOTH D,
INEFEMCAD L, SD AT EBERORELZ TNV BRE~OFr T 2T LD E L
TN EZENEENTND Z ENE NI, BRICIEAE, SD ITEFHEZILIUD
& LTEEARMANMEICESSREHZOH Y HTZ LB TE D,

EA ML, BREZTOHNIEBR L ZOETEER &2l L T ORENHAAN
LN TND, REIZBWTIL, AAREFEELZHICE o THIED, FICHEERLDE LTAE
it L TRILDOEAL) OB HFRH T bd, EFHEITHE R D AGOMR TIdRd, BE
DEGFPHREINDZ LT LAAD I &, B L Lo - SUHERIEENC SN TE 5
LD R EEEELHEMNTH- T, (FFICREMIZ) 29 LDV Oxt L TEEN
FEMAICBE 5T 2R B TH D, T L TAEMFHELZIZILD & LEERITFEANCBWTHRIZE
kTxa0n, T TAKOEAL) T LARWERY Eahbd, [Aomak) L1k, AR
AR IS I N E S TIMMADRIERE@EmD Z & Th-> T, Ao fEaL) OFHE &I
RERESND, H2OBITIT—H CAEFHELZERTLIBHZH Y, i Tix Tako
fEtk] D<o TIESE « REEORBEN T, ZOMEBEDNRT U ANMBEE 25,
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ZIZT, EBIZOVWTRINTWOHEA RiEEma 252 & T, ERICNETLIERNH
SYEnd, ERICELT, BFERORIFIIH LT ALBREZROMHUTH D
72— /LANUIE LRI EEWICHEN DD, ZNENERT LSO EF LR - AR T
EWRH Y OO W & BICAFEEZ MBI W TV,

AT Ok~ 72 Bl ABRKT 2 LT, b EBICRD2DTH D, KX T, £FfF
ZiB3RT % HH - #F % "Basic Freedom"& BUET 5, £l flBE/R AL L OV OBATIZER
L CiX. Z®"Basic Freedom"IZYL ¢ R&E7/7ZEEZ D, 2D E1F. AKX DEFERED L
i ESHD 2 EREMOBIRRE T L AFIHERHLAEDLELI LD TED D,
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£3E [ERERBIRMOBRAMERLBITIOLRIIOVTORKRE

B 1T, BREHBEOILRIC L - TERENF AT Am £ - TRV, ik
SRMEIC K> TR VHER DL TND Z & 2R Lz, £io. 5 2 = CIIFHE rlie 72tk
2 HEETEC, I _XTOHHBAOKEBLE LTEFELRDHY, TARRLVEEINDIRETH
% &\ 9 EBEC"Basic Freedom"# /& 4 & H - BlE L7,

ARBETIE, JS.INAVRHET A U —0 [EFIRRE] F@2i"Basic Freedom"# tRJEIZF6 & 72
DO RiRe TREMEZ R L D AlBEtE 2 R oS - B CTH LD BF T2 b D TH L, £7,
TR E RSB T2 TEFRE] ORHKIZOVWT, TRYAVY A, AAIA, D.UI—
RHIZDONWTH TN, 6 DRI T X TRIFEREDORFUCHOZ2RNR D, HOHWITZENE
BE#ESEL2H0THD,

Z LT, DEFRE] OFMIZE LT IS I MIEmAN LM% 5 2 T\ D8, Zhid
AN BT R 2SN LML TWA 72D Th > T, % ZIZ"Basic Freedom" & O EHH
DR EEbhs, £, IiE TEFIRE] a2 ~0BITFECO W THIRTW
5, —Ji. HETA U —ZIVEBEL SO b BRICE T 2 BREMBEOR AN D TEFIR
RE| Fza Wabl - e L. IV EITEIBITTREZREL TV 5,

PED XS 7emizliE 2T, [EFIRIE) #nd"Basic Freedom"% & 72723 6, Ffft Al AE
IR A~OEHEBICHEN S - B Thr00, TOEREZHLNIT D, 2, TEHF
WRE) FRANRAfE FTREMEZ R L 9 D IR, BREE & IRyE OFF BARFRAMR 2 B & 2 7= L C/eBA
SNTVWAEYERHDHZLIIEIETHERNTHA I,

B1E - HHERICE T EERE OB Z—J SMIIZHIDIZ—

1. TRYILHYR ARZIR DYA—FLD REE
(MWTRIIIWHATAARIAHDAEDERZEAIDER

R FOMI T AN O BIAEL ) DR Z NIV =D 1X TR~ /L3 A (Thomas
Robert Malthus) @ [A D] & &N TH5 "™, <420 ARG 1% TEFIRE] @
EVIH I L, A ADOREFHERLUONT VAD SN BRKKENICBIT 5 AHEHD
RFNZONWTIHARZZE D EWNWZ D, 7272, 1S.2 4 HET A U —DWw ) EFIRIE] i
XA OB H 2 T & U7 E R ORI 2 &AL, £ O TR 72 #8375 15 B
ZHETHLOTHY, TADG] & bEBREGIMNICL IRV HEBERH D,

FABGR] CHRICEHZICHIH SN2 DX, TABIEX, ATOMEIS 720 AU X5 ki 1
BT 5, —H. ANEOEEWE O 2 FITEEZ RN THD ™) L) —XTHY .,
EIEME L IIREIOZEThD, DFEV ., AODOHMEEIL 1, 2, 4, 8, 16 &£ TV
KA, AEHT 1, 2, 3, 4 VO EIICHATW ZEIZE-oT, BEHCR L TAD 2N

106) BREEARWS « BURF2 (2006) [BREEREH - BOR O SLuEmk] H M, p77.
107) TR Malthus  ZFENBLHIGR [ A H5&J p33.
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T L7 DEAMNELCAHIS D &) Y FRFC, AORREIC R &, 5
VMEIRRENZ 72 Y & D REEOFREERIZANSEIC L o TIEFICAR AT 4 T FIETREIND
P NE L BEIOHINEE R < LY ZADIRRD TELpE I NI ETBEE, ABOAEFIC
LOoTERINATH LMD, FEISNLIBEHOEIZL > TARBHIREND Z &IT5D
HHUTIRNEA S, FE, AOOHEMZE > TEEFFILEELSOH 5,

1961 FFLIEDT — 2 ZHiUE, NAPEHET 5 CTERETH D2 BEMAEERIT 3 59912
HIMLTW5D, 1 AH7- 0 BmEIT 1961 D 261kg 7> 5 1970 FACLLIEIT 300kg 1T & THE
B L Ch v B Z8EFT S & WR D, BREAE T 1961 ENOBAEE T 14 ~ 15K ha &
FIEREIZNTHY . AEBHEMLTWA7ZH Z OB 1 A4S 720 FHma X EIE 6 LT
Wb, TR L TEMAEEREDOHEMBEIN 1 A0 BEWEN 1970 LI
300kg EFETHR L TWDOIREINOBEIMCE b0 TH S, BIWEMO K& 2 8ED—
SOTH HALFAEHT 1961 420> 3,170 J7 t 725 2008 412 1% 1 18 5,600 J7 b > ~EL BN L T
W5 (£ 3-1),

108) v /L A, TAAEIMCT T TOEFENRERT, bo L bEBEOHPIHHRITENTIZL2IWITRED
NHLOTHY, WEAWHEIND LV EICABMOEZHLCLTCLE S ) (HEE] pdo) Lk, AMOHERHECR
DEBFOBINEEE 2 FEl > T\ 5 Z & 1R USRS ER R, SCHE OO EHicinTb 2 oM RS
nnELTn5,

109) X AT 4 TP L 1%, = A R XIREERPER CTH 2, & ZIFFMRIEICSVW X, FETET5
OB OKE SICL DT, BPICLDEFFEILOL IR EEZET, 25 LEAGESADHEINO T —Z 8 L,
ANAZFERICEBOELR EHIEIEL 0L LTS, /2, XAEORRIZIEW L, M52 &ick 23
O, TELEERBTHZENHLVETRT S, HEVIEFROKBIZNADO —MEEbT I LICL>THY
OHNENMETT 52 LR ELEZER L TREIFBICZWLTHEEIZZRS, 2L T, 29 LEIHEZIRITA LWEICX Y iE<
B OTHDLN, v AV AHFITREEZRHETHZEEIANBMOESA 2D E LTI LTS, RETHRIE,
NN ARY — [T EARRNIT BN T 2 HE L LR 525, ANHOEBREHZ K-> THIRE LD Z & 23, HEHES
BRE VSR HTT 4 TRIFIETHES L, ZThBBLRATHEH D EFREL TN D,
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31 ANAEBWAEFEIIO DD D FERE

, EEE B | - ALEUR | —ASEUH

AR B (z&)ﬂ (t/ha) WE (v # SRS (ha)

1961 3.082,830.266 876,874 886 31658.2 124 0.28 0.49
1962  3.141071531 933.373.275 34047 4 131 0.30 0.48
1963  3.201.178.277 949 346,114 36508.3 131 0.30 047
1964|  3.263738.832 1.001.214.296 411706 136 0.31 0.46
1965  3.329.122479 998,593,157 46306.1 137 0.30 0.45
1966|  3.397.475.247 1.078,340,254 51316.4 148 0.32 0.44
1967| 3468521724 1124081414 55362.0 151 0.32 0.43
1968|  3.541674.891 1.160,679.900 59077.7 155 0.33 0.42
1969  3.616,108.749 1.170.999 674 62404.4 156 0.32 041
1970 3691172616 1.192.508.666 68388.6 16 0.32 041
1971 3.766,754 345 1.299 668,757 720784 173 0.35 0.40
1972  3.842.873611 1.258.479.748 77846.4 17 0.33 0.39
1973 3.919.182.332 1.357.016.286 844965 178 0.35 0.38
1974|  3.995.304.922 1.326.550,611 81388.4 173 0.33 0.38
1975| 4071020434 1359 805,195 891743 1.74 0.33 037
1976]  4.146,135.850 1463 712,449 96552.1 186 0.35 0.36
1977 4220816.737 1456345570 1011533 185 0.35 0.36
1978| 4295664825 1582021186 1080325 203 0.37 0.35
1979 4371527871 1537503183 1127005 1.99 0.35 0.34
1980| 4449048798 1549913848 1162312 197 0.35 0.34
1981 4528.234 634 1632.383,821 114861.8 2.05 0.36 0.33
1982 4608962418 1692541.673| 1145371 2.17 0.37 0.33
1983 4691559840 1626948118 1250045 2.09 0.35 0.32
1984 4776392828 1.786.797 441 130603.7 228 0.37 031
1985 4863601517 1821242843 1287172 231 0.37 031
1986 4953376710 1834024516| 1328273 233 0.37 0.30
1987 5045315871 1771531.205| 1388048 231 0.35 0.30
1988|  5.138.214.688 1727620727| 1444062 222 0.34 0.29
1989|  5.230,452.409 1871357887| 1425019 238 0.36 0.29
1990  5320.816.667 1952450276| 1370176 251 0.37 0.28
1991 5.408,908,724 1.889.805,881 1341711 243 0.35 0.28
1992 5494899570 1973928745 1252671 253 0.36 027
1993| 5578865109 1904448322 1202902 248 0.34 027
1994| 5661086346 1956887812] 1218106 255 0.35 0.26
1995| 5741822412 1.897.816,421 1298347 249 0.33 0.26
1996 5821016750 2072315532| 1342565 267 0.36 0.26
1997 5898688337 2005807.914|  136959.2 2.71 0.36 0.25
1998|  5975.303,657 2084568909 1378945 277 0.35 0.25
1999 6051478010 2085338658  140185.1 28 0.34 0.25
2000  6,127.700428 2060,170182|  136977.1 276 0.34 0.24
2001 6.204,147.026 2110080293|  138988.0 283 0.34 0.24
2002| 6280853817 2032482797| 1431903 278 0.32 0.24
2003| 6,357,991 749 2001561762| 1485770 282 0.33 0.24
2004| 6435705595 2279821897| 1555898 3.06 0.35 0.23
2005| 6,514,094 605 2268.168.600| 1562496 297 0.35 023
2006| 6593227977 29235768283 1629223 2.97 0.34 0.23
2007| 6673105937 2355821827 1683817 3.06 0.35 022
2008] 6753649228 25273199200 1554036 321 0.37 022

¥ 1 1961 ~ 2008 FDOFFhEFE A —HEIC 158 ha & L CHHA,

Fiz. BYLSOEM GO TCOHBETH D,
“H FAO (http://www.fao.org/statistics/en/) , IFA (http://www.fertilizer.org/statistics)

UN Department of Economic and Social Affairs (http://esa.un.org/unpd/wpp/Excel-Data/population.htm) & ¥ 23
fERk (BT 2015/02/06)
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A OHME RO BRI, — 35U ANz B2 BB OBMA A LD, LvL,
ZRUTA R BB E 2 25T 5 Z LI K 2 HINOHEMICER T2 D0 TH 5, Hitth
EFE I HACIZ E 158 ha TED D 2208, ZHUIHT B SN2 Hi & g S 2 i
DELGENERTHDLZ LITLDHDT, BHEL O EHAPHEREE S bEL L T
5o Flo, ALFIEEHZIZIKREO =RV X—DBEAINLIDITTHY, =X —4REMT
REETFTLTWD, FlzIEX, BAROKPEEEIZOWTORE TIX, 1950 005 74 (1
22T T/AKH 1 ha 4720 OKEHED 1.53 fFIZHM L7202k LT, F#EEICEAS T
TR —(X 515 EEEMLT, =R VX—EFEETHRD EL 1 keal DT R/LF—FA
NHEELNL KON T U —E, 1950 FF121E 1.27kecal 155N TW=DIZx LT 1974 F121
0.38kcal L2MF5H T,

L% R HD MO ETRED L ) RT3V —2 R L2 B8EOHEENS £ TOD
Eo1The< EIFEZIC W LiF, EFEOBMAEEOHOENMETLTWLZ b HH
OMTHD, £IVoBERIZEBWT, /L AOEE L A0 &R oMEIXBRICk
WTHLRTE U THRR T REPEE LTHEIEL TS, £7o, v/ 2O BEER T B R
DB OMETH Y . £ S ITHA DBUEE AT 5 BREMBZ LR ORI TRELOMHE A
LML b DO THD, BROEENOHF T, Fx BEHRHMICTEEI TE 5 L 5 R otk
MAZWINHERERT DN EVN) 2L E2EZ T, BREESNORAZ AHEX - L CqE
otz TARG] oBFRITERbALTWeWnWE Bbits,

(2)ARZADIEFIREE 2R BT
A AI A (Adam Smith) 1T TEE#] #F 1 8 &= [FEOEE) T8\ T, TiEHH
HOETFIZANLL T O X 9 I1IZik x5,

TANEORRES 25D 5 FRESEBED L ICEFICRBICESELDE, BhrSNEHSICELE
ETIEH R, HEPEELTWH E &, ENCRDIFAICERELTND LETH D, HESEHFL T
BEEITEPBEOAEFTITHLL ., HENFRL TS & X ITHBEOERITH LD, 20w L
TWHEET, HED LoMELE L TR, FHLTWS EETanarn e, BBLTND LR
gBchHs ")

ZDOLEIT, HBITEHST, AXIZESTEFE LWIREEITRE D RE L TV 2IkREE &
LTW5, REFHZ, BEFEMEHEBLOEIEL TOSIREBICEBWTEA X DEEREE LD
DIZI D EAIATIBRRTND, TiE, AIRAOWVWHIERBIOEREITED X H ke
ERTOTHAI D, 7o, EOVIAD=ZALTEIRDLDTHA I D,

AIATFH IR BEAOFIE] ITBWT, 25 —EHIZHBT D 2EEDOFIRR L MR
THZLITHLWR, G2 LICE - THIREH LEDL Z LN TEDE LT, #

110) BB T (2001) THRAGE ATRE /R FESHRTE & A T A DFE— kGt OfE%e (1)) TTEERERFIIE] 5 16 KE
35, p672.
1D WEEFE—R (2007) TEER &) BARREHR BB, pss.
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WROMERIZOWTHITLTWD, FTIEHUTFO L I ICdB_TW5A,

MEARDOEINL, B40 LREb70T—F, FSEORTE b bTERICARD, SROBERME
ABFCEEICEAZHE CIE, FADRBOBESIC L > THRICHEENMET 5%, LT, —o0tk
DCHEERRICE U LN EANH 2T, FEBICHES IR L < 72> THERIK TR0 RIS EME T
THETThHS, )

bOEFEIZBWTHEAPECTFERIFE T L, Z2oBmI—EoEETHLRLE
LTS, BT, LT U ENAF Y ALV ENRI L EZZET TUTFDO X S ITBA
Do

RIS ROE FIREEA b7 DT ARARETHY . EEICR LN AN LT 2 & OfRERT
&)ZD 113)J

[ZABDFEIEABBRIC AR >TND I L, S AENOENRFEIE L THRRIEE b
FONAREAB22I1EE. BAMEMLTVWAZ LA RLTWADTho T, HENCHEEZELMN
BWOLTWDZ L ERLTWEbIFTiEan ™)

DFED, AT FFAFV ALV EELE L TEP=LVZOENREHIN TV
INPEEDOFRERITE o7z, A I AT —ENTERORENEIMN L THIFIXEARITER &
Y ETHAICIVAEEMET T2 L AMELEKET 2 2L THRIELIZDOTH 5,
BRANC WD 2T, RBFRENELIZ EEEOFRRITET T2 L AIRTER, 5T,
Z 5 LTEEEEROFZRRMET LIZEDN, £ 6 HBOHRERE L5 HIEIC SV T
To Lok~ 5%,

(7= L2 EET 20, FlcREXENES L E228IZEE L TWHETH, BROFIZREN
LRL, ZREEBICERIN ERT D2 L 0ib D, Fi- Ml ERoH- 2R, BAE bOANCE T
PFHELEOBRC R, HEKOBEAITIZOTRTITE L BICIIFR+HRO THZEER L < ICH N
(R ICEANEDN S, OEEICZNE CHEDRLTOWEERD - HRE BT b, b o LIk
OEWEHELECBR LN L 1cins ")

A AT, BHOBRERFRE LEENZ 20D S OICHEREZ EIF CRET 57201213,
HFRA 2B RICBIT 20K (=H7-2EE0EE) | B EwIcB T 5ok
R (T REXOHH) BDNEELHRD, WV & 7r T 0 7Rk VIR
DRHZKRD EAIRFRIATWEDTEAH, £HRolcb &, FBF OEEITIEFIC

112) e — TR ] po2.
113) [ — TR -] poe.
114) 1Lk vE— TR k] poe.
115) (LA PE— Taie) pp97-98.
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BLWH DI D, RERLFEHELOERZ L0101, BEOREETIEARLS, H
BOMMMBKES Z M5 THD "y 2 ATESIC, EEOHEMNZNLLEEE 220
WEEETCRELZEITAWVWERIES L2 ETRO LI IZIRRTN 5,

(M &Sl ME & OGRS TRERFEO FIRE CEAMA L, ZhU ERET S LIXT
TRV, MEWVSTHIBED LARVWETIE, BZELFHOESELEARDOFIEEL X OO TRWEA I,
b CHER T & 2 AE . EATIEZ D AMO ER—ROA O &9 2 7= E Tz < 235 R E b
DTELL , FHOBEENR TR > THBEOEAMHFCTEX X0V OAHECARY, ADIET TIC LR
CHELTVWADT, ZAL I A2 L3R, LEREECHELONS LR —HE TEABEZD
NE-ETIE, FEOWEN L TEANE ) OBAR, EOELCLELLNTWIESY, Z0kb
DEELETHHEENEDO T L, BHOMBEIZ YV EVETTFR-TNEESS, )

22T, ARIZELTIE 2088, T 4bbELEEEROEND DHIRICE KL T
5, ELTHERFTEAIAHEIZ., FSICAT 2OV BETHY, BRATEZ D AL
FEATHD, ZOMEDHIHLEL LN ERICETIVUIAOORINIEILL, E5ICE
EMMETT 5, £, —EHIZBT2EARN ER—METEZLNNUEL, EOEEICLER
DECOLN TR L BEFENMTOND Z LIk, FIERNIEFITIEL 72 D,

COHBNEILZETEENEMUZEN W EREE SRTVWDED, A I A TRFERK
FEOIT<RIZIE, AOBEMEBAREREMNMEILT L7592 EBLZTWHDOTHD, LT,
EENHEMLR2TNEEED EAREORNZ LD, FEEOAEFITEELVIRELE 225
ERTREINDLTED, AIRIFIADEEREREMEILT D X5 R E LR e
2 TW5H,

(3)D.UA—FIZBIIBEROEE IFE

D.U #— K (David Ricard) 2B\ Tix, NEFIRIE] X TEROKE)] L LTELNT
Péoﬁ%ﬁﬁ&ﬁiﬂﬁ\Uﬁ*Fﬁ*ﬁ%@ﬁ@%%mEb\Lk#of&ﬁ@%
W) T CIEEARSEHICH T 2SN E I NS Z L ik Loo, BAROERBREICE
WTCIRD 2 ODGHEITIZZOEBEN Kbis L LTnWa, T74bb, TH 11X, EEO®
FIiZBWT, BAROE 2 OEEINEEN N OINEE Bl T, @5 EOSMBAHIEE 5k &
HIDUTEFHBOTHMEEZREmDLIHETHY ., F 210, ~EOEREEIPIMBBIZE L,
HWRLULEAORLSEMBHEZB LT 7O IHT, ﬁ#ﬁ%@% DI DIZFERE & 5 —
ERELL T IR Ld D £ Tlio B RMER S kBNICBET 256 ") Th D,
BARDHENMER L NOOEINBOEEZE, &5 VITERBMEOBEDOWT NN X > THE
DIEENFIHERZIRE ST L5 RICEHOBEN Kb OTHY , 25 LIRix '8
FOKE] LA, PERIZ. VA—FR TEROKE] LWHlkies EFERRE) &

116) [ — [IR L] p73.
117) ke — TR k] p99.
118) PSHEH (1959) TV A7 RolZi T 2 EARER & A [EesnskE] 28 % 3 %5, pp27-28.

- 66 -



ZRFETIRA TV E LTWD,

U A— RN TEROKE] = TEFRE] L LTHLTW=0E, PEKOMIZERR
SRBRBY, ZOmEFOMT IFROKE] OREZDVamsFrd s, $obb, BF
KoV I— FERIC X E TEFIRRE] Tk TEAF L H@EICE > TIN2 0 OIKNES
distress Z R < SNHESREE) THY, —HPBROMRTIL TEROKE] 1T Tk
KOWEDHDHIRIE LanTnd ", BEEREIPEROEENRIZFTICH LT, £h
% 1.S. 2L MEIRIRRE ] ORIIEWO TIE AW e W) AfifzR Uiz, HPERKI
KORMGEZITTCLUTOEIICRRS, TZZTHEL 22D h— FIgBIT 5 <ER
BE>=<EFERE>SD, <EROIENHDLRESNEINENIZETHLIN, UV I—
REHKRDO L HIIZHRRTWD, [ RKOIENH HREISET IV, 221FEERO LD
U EORIHIFHIESND G Ly, Lo LZOHKROMAIL, EWEHIZHTZ-> T,
ZOBEBIOZONAKREHD S72WTHRT 5050720 THD], Zo5IHICE TS <
KOG DIRRE> N, BAEEN BITOEIT LW EFIRE> THDH 2 LITH L,
ThorltWnz Lo, LERST<HKRKDIENHHIRME> L1T, EAR, EEHELTAOE
NEACHEOWREEICEIE L, AT e IR WRSREOHBEITIER BN b8, [FL
B CHAEL TWREZEKRL TWVWAIDTH-> T, BAREHE, ARSI
AEWRLTWADO TN,

SFY, U A—RIZBWT EFRRE] L1 IBEROKE] 2z 7-RETHIN,
FUTBEARCAN 072 EOWBRRIE R IEF 0 FERITE 2 IS0V, ZRpfERFShTng
WREETHY, [ThbLRRKOIENSDRIE] BifFFsh T EZExbRTnDH Nz
X,

2. JSSILKBIEFEIREE | DIEEAY ST

J.S. 2/ (John Stuart Mill) (28T 25 NEFIKIE] OEFEIT., —KAVITREFHIEL & B R
ENDHEZAD, BROHK (=EFOHM) BLOAOOHEMBMEIL LIRS WD P,
SN YL TEHIRE] 2HTMHICIATHD Z ERBERNOER SN TWD A,
—HFTIME TEFRIE] OFENRMUEmES Lonh X T Enhsd, IMITLD
[EFIRRE] O 38 Y OFFMIE Hollander RHIERIZ L - T, [5BELORIEDFIEIC SR %
BT, BEENMEVERIE L mVEIRRRE) & LCRBISZY ., H 2D WVIFATRKIZ X
ST FALELTOEFIREE] & YLy LTOEFIREE| ICXKR &b iFZeic 2
bhb 7,

SOUMER L2 Tl o TEFIREE) 2452 LT, 208 DEFIRE] 2803
LIFDHDN, ZORRIZE I VoL BRBBEINTNDIDONE ST ERFERIZARD |

119) A {27k (2006) [5 @B G OFEAME — EF @O, B, Bk —J BRI ES. pp.95-96.

120) B R TR L] pp.95-96.

121) IV [RFEZIFE] B 4MRE 6 BOH 1T EBLOAADERRE - ZhEFRFE - b ixdngt- T
5] LW E A MABFITHERTWS, (US.3/b KAKER MREFHEE] 4544 plol)

122) /NRAESE T IREEICEIT D IS.SVDRE—7 Vo — g UinDZEE & MM R E LR B ZBLEE | [FT1)
R R p7s.

-67 -



Flo, TYVvE—Ta OREND TEFIRIE] ~OBITORRBEEZRBE LTSI LD
FVEMTEDLTHA D, BATIZOWTIIKREIZD TV, ZZTiEI o [EFIREE] (2
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EWHERR 40,000 84 3,360,000
TEEEER 140,000 50 7,000,000
IMEA 150,000 44 6,600,000
BERBELORE 364,000 15 5,460,000
BELIMAGLER 400,000 6.10s 2,600,000
BA 60,000 40 2,400,000
KK 50,000 20 1,000,000
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A study of Conversion to a Sustainable Society

! From a Viewpoint of Energy, Food and the Theory of “Stationary State Economy”

I . Introduction

We are now facing a crisis of sustainability, that is, the possibility that our society
may not be sustainable due to numerous environmental and economic problems
including climate change. The purpose of this study is to explore the possibility of
conversion to a more “Sustainable Society” by taking a political economy approach.
This study will be based on John Stuart Mill’s theory of “Stationary State Economy”
and Herman E. Daly’s theory of “Steady State Economy,” and analyze whether their
ideals are realizable in terms of energy and food.

In this study, “Sustainability” means a condition in which the following three kinds
of sustainability are all realized. That is, Environmental Sustainability, Economic
Sustainability and Social Sustainability. These aspects are mutually interconnected
such that Environmental Sustainability is a precondition for Social Sustainability and
Economic Sustainability is a means to it. But environmental sustainability is in crisis
due to environmental problems.

The current unsustainability of environment is mainly caused by economic activity.
Capitalist economy creates material flow from production to consumption to disposal,
and the flow has expanded since the Industrial Revolution because of company’s
incentive for profit making. In other words, the history of the capitalist economy is a
history of expansion of economic scale. And the expansion of production and disposal
means the dramatically increased consumption of natural resource, which in turn
causes various environmental problems.

Economic sustainability is also in crisis. Current economy has been characterized by
financialization and speculation, the two trends reinforced by neo-liberalism from
1980s. They caused the global financial crisis beginning from the problem of sub-prime
loan and this crisis effected people’s life negatively through a large increase of cereal
and oil prices. This indicates uncertainty and unsustainability of the current economic
system.

Conversion to a “Sustainable Society” means a profound change in our society and
thus requires a fundamental theoretical framework. Mill’s theory of “Stationary State
Economy” may well provide such a framework because it is different from the
conventional economic and social theories in that it does not give priority to economic
growth. This is important because many environmental problems have resulted from
rapid economic growth. Therefore the theory of “Stationary State Economy” is adopted
as a theoretical foundation for this study.

However, if we should pursue a “Stationary State Economy” as an ideal, there is a

big issue of how to achieve it. To do this, we are required, first and foremost, to
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decrease environmental impact. This means a conversion of the fossil fuel-centered
energy system to the one which uses more renewable energy. But this conversion
could decrease employment because the amount of available energy source puts a
constraint on the size of the economy. If the conversion to renewable energy had side
effects like that, we would not reach an agreement on the energy conversion.

In making our society more sustainable, it is important to protect people’s life and
bring a shift to renewable energy at the same time. In modern society people get
wages by labor and buy daily necessities with them. One of the daily necessities is
food and it is most important in life. Therefore, we need to reconstruct the theory of
“Stationary State Economy” as an economic framework in which a society can provide
enough food for people along with the energy conversion.

This study discusses the following four issues. They are (1) unsustainability in
capitalist economy, (2) the philosophy on which the notion of sustainable society is
based, (3) a possibility of the theory of “Stationary State Economy,” and (4) a

converting process to the “Stationary State” society as a sustainable society.

II. Summary of Chapters

Chapter 1 Sustainability in Crisis and the Need for a Fundamental Shift

In this chapter, I reviewed the current state of our economy and discussed why
conversion to a sustainable society is needed. One of the big causes for environmental
unsustainability is the expansion of economic activity, which heavily depends on fossil
fuel. Expansion of economic activity means the increased consumption of energy and it
has a huge environmental impact. Meanwhile, contemporary economy has been
characterized by financialization. This can be understood as a phenomenal form of
Say’s law. In financialization, companies urge consumers to use a loan and they can
pay from their future income so that they can fill a deficit of their current purchasing
power. Through this process, companies can sell more products than the consumers
actually can pay. In this sense, the expansion of economic activity is accelerated by
financialization. This is why environmental sustainability is in crisis and conversion to

a sustainable society is required.
Chapter 2 Moral Ideology as a Foundation for a Sustainable Society

If we use a political economy approach to propose a change of our society, we need
first to address the question of moral ideology, that is, the question of which values we

take as most fundamental. To do this, we began with analyzing the notion of

“Sustainable Development,” because it is one of the concepts widely used when we
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think about environmental problems. The concept contains a component of basic
human rights such as taking care of the needy people by enhancing their basic
resources. Broadly speaking, the concept refers to an economic society in which basic
human rights such as the right of existence are guaranteed.

The notion of basic human rights is integrated into the constitution of many modern
nations. In this study, we took the Constitution of Japan as an example and analyzed
two important components of the notion, that is, the “right of existence” and “public
welfare.” According the Constitution, all of the people have the “right of existence” and
a right to pursue happiness freely unless it inhibits the “public welfare.” While the
freedom to pursue the “right of existence” is at the foundation of our society, there is
an issue of justice when the “right of existence” could interfere with the “public
welfare.” It is important to strike the right balance between the two.

How do we strike a balance? Jeremy Bentham and John Rawls represent two major
positions on the issue of justice. Bentham sets high value on utility while Rawls
disagrees with him and places an emphasis on rights or freedom. But both of them
comprehend life existence as a fundamental condition of human beings. Life existence
is the most fundamental condition to pursue other kinds of freedom. Therefore, in this
thesis, I claimed that the freedom or right to pursue life existence is the “Basic

Freedom.” Conversion to a sustainable society has to be based on this.

Chapter 3 Contemporary Significance of the Theory of “Stationary State Economy”

and the Questions of Conversion Processes

In this chapter, I discussed two economic philosophers ---John Stuart Mill and
Herman E. Daly--- who proposed theories of the “Stationary State Economy.” J. S. Mill
positively evaluated “Stationary State Economy” in terms of human’s mental culture
and natural environment, even though he admitted that wealth and population stop
increasing in such a society. He also proposed a theory that the conversion to such an
economy will be achieved by association. This part of his theory is important in that
he claims that workers will play a significant role in the conversion. However, Mill’s
theory does not anticipate the scale of the present day’s environmental crisis. We need
to update his theory to meet today’s challenges.

H. E. Daly argues that contemporary environmental problems are the problems of
the size of our economy which is over the environmental capacity. In his policy
proposals, Daly states that we should reach to the “Steady State” by maintaining the
scale of our economy under the environmental capacity. The main policy Daly
suggestes is resource depletion quotas. This policy is expected to put a constraint on the
use of resources. While an alternative policy, the Pigovian tax, is to internalize the
external economy, Daly’s policy restricts the amount of resource consumption directly.

If the maximum limit set by the policy is within the environmental capacity, the

- 127 -



environmental impact from our economic activity will be limited. Also the size of
economic activity will be limited if the maximum limit of resource use is set, because
the economy creates material flow from production to disposal. As a result of it, we

will arrive at the “Stationary State Economy.”

Chapter 4 Roles of Energy and Food in the Transition to the “Stationary State”

This chapter addresses the issues of energy and food in the “Stationary State
Economy.” “Stationary State Economy” as a sustainable society needs to maintain our
economic activity within the environmental capacity. This requires a shift from the
fossil fuel-centered energy system to the one which uses renewable energy more.
Renewable energy system will set the size of economic activity within the
environmental capacity because the supply of renewable energy is restricted by the
amount of such energy found on the earth. Therefore the use of renewable energy is a
fundamental premise of a sustainable society.

The second issue bears on the question of food. Right of existence, the most
important right, is a component of “Basic Freedom” in a sustainable society. Food is
one way of guaranteeing “Basic Freedom.” However, the current situation about food
is far from the ideal: “market’s elimination” causes hunger and financialization
increases cereal price, which may inhibit “Basic Freedom.” Meanwhile, since the
conversion to “Stationary State Economy” marks the departure from the old
growth-centered models, people might get worried about employment or life and thus
not agree with the conversion. For these two reasons, it is very important to include
food in “Basic Freedom.”

Then what would a system of energy and food supply be like in the “Stationary State
Economy”? The heart of it is in constructing a self-sustenance area in a country or
smaller region. Take energy supply. Looking back at the history of energy supply in
Japan before the World War II, we would find that many actors other than large
power companies ------ railway companies, associations, village-run companies and
more ------ provided electricity regionally. When it comes to food, Dacha (Russian

country house) illustrates the possibility of self-sustenance.

M. Conclusions

Constructing self-sustenance system of energy and food is a key element for converting
to “Stationary State Economy” as a sustainable society. Energy supply system in

Yakusima in Kagoshima Prefecture and the food supply system like Dacha in Russia

clearly show that there is a possibility of constructing a self-sustenance system.
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