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1.UNEP, 2002; World Resources Institute et al., 2000.
2.For an advanced treatment of the dynamics of fisheries, see Clark, 1990.

3.See Ostrom, 1990; McGinnis and Ostrom, 1996.
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4. World Bank, 2006, p. 2.

5.Davies et al., 2009.

6.See Hagler, 1995; Ogden, 2001.

7.Freitas et al., 2008, introduction.

8.World Bank and FAO, 2009, p. xxi.
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Townsend, 1990.
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THTANERBR RN B REARNR SN E, HELF TR
BATHRGHGE. BRANTRAETH R FRA U A LA RK L
SERRIRER BN, R B4 F A 89 30% 5 &7 (Kundhlande et al.,
2000) ,

YK %k 7 : Creedy and Wurzbacher,2001;IPCC,2007 ; Kundhlande et
al.,2000; Wertz-Kanounnikoff, 2008.

5 —A I E B R AR MR VAL 2 @ (full pricing) . BUR IR
A B B I IO A T R AR 2 B R I @ Csubsidy) A1 K0T Sk 19375
Fo AN A A5 B (80 R VR AW BOR SIS . E A IR ATTE B, BE SR AR Y
i FE PR B TR £ 71 4 3 PE D (negative externality) , 5 &I DU 5 HOR 44
AR 2 U I B U AR I A L SRR A BE R AR

ZE % 2 i P SRR AT AR A 7RO B R A A AN (H AR S AR B T AR AR A B
R Y — > BT AR R R S AR 1Y AR SR R T R AT A B X R R
AT DA g e 9 2R A R G0 AT LS AR RS AR AL T A R R 5% . X
ESRAN b JrAG  SE RS R[] FA TR 35 R R ORI A BAR AR L B 3
PEH A AR, JF AR AR S A 8 B AT AR TS 2 fo U R AR AR R A AR R
A,

ARG A 250 16 45 2 AR K R 55 L 4 4 /K BT L ik B A7 (B L 2R ) 2 A
PEUME SR AT R SCAR . B AR AR B B (H? (total economic
value) K A A A FC A ol ™ i B 1L

U B AT LA o Aol 9 A = R 1) — Uk SR A =22 288 1) 4t it S5 il & LAY AR bR
B, NETFFIRRMAERE 5 R AF 00 AR BR3¢ 19 1E AP0 1 ik I i
BRI A B . X AT RFSEAE 7= 19 K b 9 IAGIE® (certification) T H A B £
Ja s, BXHE LT O E R IEAUAY AT LLGE G 0 Sk B AR i R A MO iE B, &
5o R W] AR 208 9 3 IR R DA T T S M 4 W K T R AR PR B R, 2012 4R,
PR BEZE 51276 80 MR ZEMIN T 1.62 2P m AN IEMR . o A 0.24 f235
BB T RREPEE.,

A <77 AR TR AL A P AR A A 4 S A A

I+ SR X A AT M 5 2 A 0 A B o S e B R O A i T R A R
TUHNERE < T 3 28 5y (1) G0 THT 52 W) o 52 W60 IR 86 52 53 0 i PN 25

ST < A (R AR G A (0 o A

TIE < B DA FE Aol 7™ i 5 5 40 A 6 o A R 0 A e P LA PR SR AT A2 7

(SESESESES)
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SV AE R 2 Bl FH M R 4P DX 208 52 2 1) D B AR AR A 28 R G A 15 DA Bl AT 4K
PR3 A B B R L BORF BB A R B AL A K R O A 5 9 (public
goods) , TEAR 22 A e v IE 52, 2 bl Jal [l A 1 4 1 R AR T 2 AR bR ™ i, 3X A 7T LA
Yol /D DR R AP 9 U T 38 2 8 % 8 A R X Tl ) R A ) AR R IX R — A T
B R, & I RAR 2R KRR O AR A B R R 6 AR R A
T4,

¥ I 1515 H @ (availability of credit) ¥4 I8 & BEAY 4 1 45 T F R H T %2
TR L A1 ROl @ (lagroforestry) (B AR FIRR 10 A 208 - 38 9 A A J2 S 4 IR
F o EIRATE B RABEE , = A 2 0 e ) R0 R i A AR B T DA
iR 30 0 U R B 4 W T A R AT

H MRl PR A7 B4 0 SO 5 AR PR 8 e A 7 A 45 6 o 6 AR DR B 4 R P2 1
B SIS R R 2 1T 2 N P 1 | 4 S 2= o T R NEEY 5 Nl %
AR . BE S BE—T00 5 75 A AR AR el 20 T = A HE R 2 st AT T bR
B R ATER A, B bl T IR R B T S U0 AU L S Y 44 DS
HEILIT 6 700 T FRICH 4x . 2008 4F 1Y — R 5 B A A HL B AR 2020 AR
15 S PR HE TR 2 LA 3 S AR AR L 2030 AE ARV 1T B S IR v L Bk [ 7R
ARG 118 HE IS 00T 1 R AR R W A Y ek AP A

TR - BREREKX

TE AR T AT A B B R S AR i 1 5 SR AR AR RE 1 R AR 5K 1Y 7 SR B
St (] 14.8) o [a] AW 2 7 2 — A, 405K T8 2% 14 70 A A K 1 - 58 [E°F- 1y
T N REAE A I AR5K 335 T 5 AR A9 AN 2%y 200 T3¢, PG 2 35 T3¢, 1M
ENEEALH 4 T30,

e REF EHANAARSLZBAR KBRS QR ARFELLINLY T4,

5] 2050 FHR B, KF—F @i, b REAKBEARFLRALEG KT —HF

HA 50 F,2050 F o9 A R ARLAKF 1T 45,

PR AR 5K N A A5 At 1) 478 BRI X D BRI ) B R .
S UL 43 00 895 4R AT AR [T WSO o o i o T 0 B R 2 2 R AR
P AR 7 A 22 5 MGt [ 50 1 R [ SR 4K

248 K Rt A T 7 i 4 AR A BB R T S 2 3 9% SR T A B B9
PEm . FE—SBIE DL T L R bR R I 114 T 4 M I 22 A0 Dt i) 8 1 AR T Al 4R 5K
[l W ) )P o B 5 G A A A AR AR B A R AR T DR R AR

@ NIy AT LT A A O EL S BT 2 A At A G Y AT A A
@ ATARAE AR AT R 1 4 A S5 A0 Al R B IR A R AR
@ AR AR — L B BE AR A SUE R IR EAEY .
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XA T it E AT A BEE A AR e OB RE T B L DT Sl B A [T
I

B 0l 2 [ P el 20 5 SR A L AR H A 9 2 5 AE % )R] 45 2 KR J
df o AR B 3 JE O X BB DAAIE 7 i SR A 5 AR TR S R ™ A AL
AL X RE 5 A A5 B AN BT 1
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= 250F
: 4000 500 &
1= 3500 =N St 150 2
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P O P A° WD DD P PP LS
SFF ISP E TP ST
| Roundwood  — — -Paper and paperboard |

YRR IR . FAO fEL B %, 2011, http: //faostat.fao.org/.
14.8 1961 ~2009 £ it 5 4% 3 F1 K R 7= S & 7=

14.4  Hw . 25 FE SR N0 A

AT 24 B 5 A5 B B A 22 5% PR B, A AR BRI 2 U A RO A
BBV —E R AT RRZERY , BAK HETFHORIBCE BRI, A 34 H Y
o —A~ A 2 A [R]85 D DU R A 285 i DU A P 30

FATE 2B A 2SR EE A AR T o 0] B8 U5M) B0 22 5 20 B B e 0k
L PF RS 5 B 18] A8 4k 5 WO B AR OG AR SR SR UK S —2 &
TEIT A el SR BLR (g st o K R WD B9 A 28 RGE RO RE ) . IR )
WA AR R IR TR HARA R I LR H K

M 5 KA Y 28 B R AR 2 MR S 2R 1 o i 58 Dl B R ) A R ) 0 B i )
SR LA R SR P R 5 R (9 ML AR ) S R AR S 2 BBk AR AR MK T
FRATBEAS 22l /b, (EJE R AR MK AT B 23 9 AR 25 1 22 B Al B A0 A9 0 A ARl e 2
— NI, 72 AR A R ERETHRRZ A RIRIKR LS
R AR X R 22 4 J7 SR A T R 5 T 3% 28 B AT DL R 48 ORI R, X 46
IR BT URAR 7 32 3 BOR BRI TR )

5 O T I AR A5 S AR AR K TS A R b sk s RO B R R Sy i e
BRI PR AL TARR A PTREVE . 5 48 T 5 3l A B0 » AR 2 A B FAE B R]
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(DRl A N A 8 g (i A N DR e | WA= Y DR B R = | P o N D
VA K IE () A0 M 3 AT A& B 9 &R Ak . A B T B R X RE 9 B
it

Al — A ) B 4 23 ml 5 22 @ (social sustainability) . 48 £ 4 7=
w1 3 J R s 52 B TS i ARl SR AR 7 R Ul . AE SRR S BRI R AL
PR BEARLE

RS BB TR 30 WA 2012 P R TR SR A R 3G 1C o VA B T 28 R AR 1Y 1B
ST DUAEGSOUL 2 1T b el 58 B A B L (H A 2 0 )2 Tt s G R R AR &R Y
FE 7. T O BT IR R 7 LI 2 T D R B IR AR (H R R TR AR
AR WO ek .

] 7 2R KA S 58 B Y A SR RS Y (ecosystems management) B
SR P A B TR T TERXMBEUT L A B RCR N R R X S A
2 b Ak XX 2 [ Y A b B A L Al A AR R DL A TR R L 4R
T o BP0 1) 28 55 A6 280 )R] e 5 4 300 1 9 DA 00 ke Dt ) v 2 BTt A 3800 22
T 78 PG 2 R 2 T i ) S A A N

ARAAE BHECR AT A ph R R 1 A 25 i ) A S R L bR 398 AR SR 7R
& R A A B e SR AR L SR o 3 b 3 b foe 0 SR AR 2200 T ARb i) HoAt A 25
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SRR IR ML AL R AR 2 SR R E S AR . 5AEE
FEVE AR S 09 f (A3 2 0 35 19 SR AR A, (ELJR 3 b A0 o8 P AR /0 B e 7 T 3 4
e

X A A i it 75 3K ) A TR 18 A 8 T BRAR B TR D . T AR R bR B
TE 0 J 30 SR AR B T B 2 (ELAS X P AR R T R 82 A R AT 4008 . AR IR 2 B
JRF SRV A 23 ) AR AN A ARAT 24 38 - 3 6 R AR bRk I i 22

S Dl 74 11 ) i BT A ) RS A /N RSB A Ml B AR bl B BOSRE AT LA S
FERRM Y A AR PR AR R B AL o R A BE S T LM 2R AR R 1 g H At
ity s AOKCR SR ORAR AR AR o X AT 4R 52 A 57 A 6K iy B8 DA IR ZOT H T LA T
B S SR s v A B R o 8 3 A R i A7 D BEAR SR TS SR
IE R 28 TF A (B R X 28 D) RE N A= A A B T 4ie #E ARl FR 37
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PR XY Z A ml g AR 45 245 i SR AT 1 40360 Y B8 3K 4F
SEBR AN 10 % . 43 H1 1T BE Y RS B S0 R
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1.For a more detailed treatment of the economics of timber harvesting
and optimal rotation periods, see Hartwick and Olewiler, 1998.

2.For an overview of the state of world forests, see FAO, 2010, 2011.

3.Computed from FAQO, 2011, data annex. China had a significant in-
crease in forested land due to an extensive reforestation program (see Box
14.3). One km?® equals 100 hectares.

4.FAO, 2010.

5.See Common and Perrings, 1992; Holling, 1986.

6.See Ehrlich and Daily, 1993; Wilson, 1988, 1992.

7.For discussion of policy failures in forest management, see Contreras-
Hermosilla, 2000; Panayotou, 1993, chap. 3.

8.For specific examples of destructive government forest policies, see
Abramovitz, 1998.

9.See Myers, 1996; Wertz-Kanounnikoff, 2008.

10.0n policies for full pricing of forest concessions, see Panayotou,
1998, pp. 78—79.

11.For assessment of non-market values of forests, see Krieger, 2001;
Pearce, 2001.

12.Forest Stewardship Council, Facts and Figures 2012, www.{sc.org.

13.See “Partner Countries” at www.un-redd.org.

14.Eliasch, 2008.

15.Abramovitz, 1998.

16.Data on paper consumption and recycling from Abramovitz, 1998;
Abramovitz and Mattoon, 1999.

17.See Forest Stewardship Council at www.{sc.org; World Bank, 2004.
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Abramovitz, Janet N. 1998. Taking a Stand : Cultivating a New Relationship with
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the World’s Forests. Worldwatch Paper no. 140. Washington., DC; Worldwatch Institute.

Abramovitz, Janet N., and Ashley T. Mattoon. 1999. Paper Cuts: Recovering the
Paper Landscape. Worldwatch Paper no. 149. Washington, DC. Worldwatch Institute.

Allen, Scott. 1992. “Loss of a Tree Means Loss of an HIV Blocker.” Boston Globe ,
November 10, 1992,

Black, Richard. 2011. “Species Count Put at 8.7 Million.” BBC News. August
23, 2011.

Common, Mick, and Charles Perrings. 1992. “Towards an Ecological Economics of
Sustainability.” Ecological Economics 6 (July): 7—34.

Contreras-Hermosilla, Amoldo. 2000. The Underlying Causes of Forest Decline.
Center for International Forestry Research, Occasional Paper no. 30. Jakarta.

Creedy, J., and A.D. Wurzbacher. 2001. “The Economic Value of a Forested Catch-
ment with Timber, Water, and Carbon Sequestration Benefits.” Ecological Economics 38
71—83.
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——. 2011.State of the World’s Forests 2011. Rome.

Hartwick, John M., and Nancy D. Olewiler. 1998. The Economics of Natural Re-
source Use, 2nd ed. New York: Addison Wesley.
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Global Change.” In Sustainable Development of the Biosphere , ed. W.C. Clark and R.E.
Munn. Cambridge: Cambridge University Press.

Intergovernmental Panel on Climate Change (IPCC). 2007. Climate Change 2007 .
Mitigation of Climate Change. Cambridge: Cambridge University Press.

International Union for Conservation of Nature. 2011. The Red List of Threatened
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Krieger, Douglas J. 2001. Economic Value of Forest Ecosystem Services: A Review.
Washington, DC: Wilderness Society.

Kundhlande, G., W.L. Adamowicz, and 1. Mapaure. 2000. “Valuing Ecological Serv-
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China.” Proceedings of the National Academy of Sciences, April 25, www.pnas.org/con-
tent/early/2011/04/20/1101018108.short/.

Myers, Norman. 1996. “The World’s Forests: Problems and Potentials.” Environ-
mental Conservation 23(2): 156—168.
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Wilson, E.O. 1992. The Diversity of Life. New York: W.W. Norton.

Wilson, E.O., ed. 1988. Biodiversity. Washington, DC: National Academy Press.

World Bank. 2004. Sustaining Forests: A Development Strategy. Washington, DC.

< P 3k

1.www,cifor.org, Web site of the Center for International Forestry Re-
search, a nonprofit, global facility that conducts research to enable more in-
formed and equitable decision making about the use and management of for-
ests in less developed countries, including analysis of the underlying drivers
of deforestation and degradation.

2.www, fs, fed. us/sustained/siteindex, html. The U.S. Forest Service's
Web site, with links to information on sustainable forest management.

3.http://ran.org/forests. Information about rainforests from the Rain-
forest Action Network, an environmental group that campaigns to protect

rainforests around the world.
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BR 7R R SR B A T oK g R, RSB ERN G R RS KE,
B RHR A5 K 2 A FE T RIAR A , 4% BN 2 A B R RUBE , b 7K SE BT L& —Fp Al m]
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DB DA SRR 26 AC AN 7R TR DI SG L OF 5 1 Rt [ i 3t I ORI R 32
B IRES Iy, Lo e B B2 4 3 O AT A5 O SRCHE A RS B RO K AN AR
BRI LL 121+ 0 WY L RS awd . SR . L4 5C B AR N B9 41 A4S
% TR E K EBULSF T X I B 52

15.2 A B K A8 B 7] AR

K S Bl AT DA S gk 7 A R A T i A R B K AR 25 R s K RROR L, 4
T 5 Sl [X K B I R B L A AT F 7 (magic bullet) i i gy XU AN AT BE
1Y, 3 5 B — RN L
BMAETFTHRFEAZRNKIFE o, BF E BB R KERY F EZNT
FERR KM T TR ARG X RGRFARR TN AT, £
Ho 85 F e Bk A AR AL IE R KR A T4 Bk o R A T @, X Ak
BT AN e AR, AMFHDTEEELGL A, HEA RN R KA
TRKG A, FIFEF & ORET L BERFEALIRT FTREAA, KM, PR
T 2 B 00 3 R A AR 8 16 R R KA TR 42 B 8 R L,

Wk Bt 4 KB KR IUAE K IR AL
i J5 YK BT IR AE BB — AR P AR R ORISR T A . AR IX IR



Wi 5 AR BT IR & 5% 2 AR OT ik

JRCBE 25 X LA JE T 2 DRI 28 IO R K USRS A K BE IR . ROAR R
K JE ATl KB WA B AN T H R RS LT AR S i TR

o, YO RE BT AR ) B A5 T ARORE P 1 DX R M T UK BRAE IX 28 KR
E 2B AR A ATRETEAR K 40~60 FFESFEIT . 6 [EVE AR MY BLINHL 9 5% 7K
JZE W b 3 I S DX T A 4 . v I R B E A 5 K R A AE A
LA TR, CHE 57 5 22 35 DK 2 ) T 2 R AL 2 15.2.0)

E1#15.2 7K B iR B A R 3R

RAE 2012 SF M A T AKEL LN, L 1/4 WA D EEAEM
TABMAKEZAANKENHE , EFERSZTENRKLX, o wfl4E R EH
FRA KB EEFM = AN ENER Eir., BT REERE A M
TEKEWNAKFRETUFBRARGERFE TV FK, N EH LD MAE
B R B K TR

“EHAERASRHRA KA KA T AN TRETR,”
Bk K R AR T & F R K F AKX FE K Tom Gleeson, 41 3t & 3% & #F %
WMEEEZEATE " XLFHRERTE A AESTIE LW,

KEFRAG, — e KEEAENRANEEL S NHEE, Fl i, KH
B b A K E 03 KRR Ak B K38 50 ., Gleeson 7 & 2|, “#&
ME KW EERUFET L7,

AT Gleeson 6, B K F R AW T ARG H EM L A, Mk
FOOVMAERRAKERLT A, “EEXMHE KW AKELF ERNAFE
M E I B T 88, Gleeson Y, An R AT X A RRAYIE LV

% Bk B : Mascarelli, 2012,

SR AL (49 55 — P 7 AR AB I, RIUAT DL ARG K 75 L 5 2
KA AT RE 9 NS FT sl Bk BE . i 5 b iR BK MR 2947 48 000 A, JE
HEY 5000 0 T X SERIR M TR b 19 AR . AEh E DT H
AH L H L 2R RIUETEB . A I 45 32 B e 3 28 132 i, o
FEE O I S8 o T 5 A R A AL S 4 E A S A

H T iR B KR B R 1K IR L@ (desalination) & b — i 2 B3t
20 BT AE B K BT DR A SR 5 BAR S ¥ K IR A ) B BRI K R BR L 2R
ri B M RE IR R B TR 24P W R IR AL Y AR 2247 i B L (H 2
H A A 57 7 K K IR A AT 0.5~ 1 37T, b DA Hiu 38 5 b T 38 45 7K 14 g
AT o A TE XA R B I 2 3 SRR SWOK R 0 15 R 14 B R K IR AR A R

@ EKIRAL BRI AK A ER A3 G AT LU T | Ml s S KA



AAh A AR 1 800~2 800 3£t , M R KL 44 1 B AR O B 9 R 400~800 3%
JG, LKL B AR AR S R 375~1 100 3£Jn, BRI /KIRILTTBE LA &
VR S AH R R U2 M EROK R IR R AT REY .
RS R AL AR E R ¥ A 5 40 F2 3K 89 BLAE R AR ML L S A R AL IR &
B THBBEER, CAARERBEBERENT BEAGREY 0,

KFREHE

U 1504 v H g 3 R K BE IR TR SR AT Y — A 5 v B v K B R
AR ) A8 v, RO AT DU HR 3R A e R 4 o R T o AR S K U K 28 /Y A%
GEVE W )y TAFRARML (60 %6 (7Kl 3 78 R BB B TR 1) 38 FHAME © (micro-
irrigation) i B H AR T LLGA ] 95 %0 i A A8 28K LG - A R A
AT L BN 0 b 0 TR 0K

XF T AR AR R D L A9 B0 AR A R K AT DA b /K /5 5K . il Jd it oK R
?}E(graywater system),FHT{JHEKE&M‘(§Eﬁ7kfﬂﬂﬁﬁﬂ:{%/ﬁ%ﬁ%yfgﬁbﬂﬁﬁgm‘
0 R RO s Sk S5 A2 A% 1 FH KO A RT Ak 2 5 E FH K 5 T B0 K 4 2k 1 A
IR 52 0 BB /D 7K B JRTR 9%

LV FPIE RN, W B RN AT K Ty 2, 7E i B2 B Y 26 b I A Y
WEFE T AE— R IV KB, 57 2019 AR T B IO A 9 R 150~1 000 3£
JC. PSR .

VSRR R RTIES 4 PP SN SRR 2 A

TR FR LT TR RAEHREERET R,

IR GV ] DU 3 Fh 5 v S B B 4SO A s AR AR 0 O . AR B
W7o AR AR

LB BB 32 20 2R FH A K BOR AL 45 S B A8 B8OR BE b i K & 7 4 4k
Prond 2R AT H | W bk

2.5 ME BRI AT K < 30 38 T T RO A0 45 BRI Sy BB BE K | Bk 42 R
AR VK I K

3HEME B AAE A& B A kT KO X E B AR HESC T A R K
(318 A B A e A 2% 1 4R BE A R 51 B

P AR K S AN A i T S R R B B R R O L 2 S g T ) T D K R
JE5E M © (water pricing) fE 417 29 /K S A 800 7 2. A 4 I AR A % 167
(35 75 i o B e Ay B RRE o R PR B AN . AR TS R AR S R T IR

© (A < A TR R IR S K RN R M R S
© K BEURAE M - B K BT UR Y A A% LA e O 2 Bt
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Wi 5 AR BT IR & 5% 2 AR OT ik

BN — ELAE R BRI KA e DR AEAR ML I T . BEAE B AT BHAE F0 52 B % 1)
KB E B A T

15.3 KEREZMN

KT K B AN 43 A F AT S B R SCrh e LA B
S FRATTE DN (A RN A% L I QN5 3 T RIS, K R 2 A R p (E E S
b T T S e R o T 2 X K R SR R A 0 2 R e R £ B g A
Pl S b HB SO B A AR T O A S Ak S Kok, H T
Yoy i 0F A S R AT A g . BOAROK U B W i A o 1A, A 4
R E FH 7K FIREBE , K 5% 5t H A 3R 7 3 AR AT (8 i T R 2k 308 AR )
L/RIIESN I

FRATR AKX G 7K G P AL 25 1) - 129 BUAS 0300 B LA+ 300 B B A 2 it &5 %31 41b
— B K PR AR 5 P 2 AR L AT B A S 2 A B DL 4 0 B B
XA XA AR S PR A R K A e 52 A ) A 28 W R R 0 s e A 3 PR
BEAE A (ULt 2100, RS i B ARG R o TR FE Jse K AR 0 2 W) e 25 4k 2
MR R R A2 R 28 W 5 @ (regulated monopdies) Sh SE B R KA F i ]
DL E A% A, 1 R oK 2 St 52 78 T % 28 W i, A R E AN AR B 2 F)
PR il

FKHEARKAFEBRNITABAA . FAA F KK L 7BV HIRCS BT
FIE S SRNT T B F R K 23 w0 A A 15 B i 4 AR AL 2 JUAS | A 4 T E A
FIATAR A . FEATATT — P I8 L 45 B3R 11 30 % FH O 35 AR 52 M © Caverage-
cost pricing) BE KM, T BAT AT AT 20 bR BUAS 19 2% 1, X5 T 17 B Sk /K 24 vl i
T PrAR S TV S AR B RS AT BRSO ARG . S 1 e — s B R TT LA
VPR HORAK A v e —E B B B OBGR T S A 0 4%

SRNT  ~F- 25 WA S A 23 T BUK IR HE 25 10 A BOK g7 — BR324 i1 b
Wt S5 T T PR A I A2 5 3 7 A 28 1 A 2 ROROKF Rt P 2 AR
P AT BEA B K FEIRAE 25 19 A ROKF- . G850 B0 K B TR AL 45 19 3 B A
FU T 359 BUAS R X AR 22 R Ay 7K 5% 18 18 2 5 88 K i LA A, P 74 T R Rk K
Bt . X T RE IR A K B A A% BOZAR TR A, HE, RATR 2%
JE TR 45 B9 SM I BAS o 2475 X 0 451 % R AR S WA S M B R, A 3 B

@ R R < R A DS VR T 2 U 0 A R e AT
® Y IRAR TE A — K G IR E A W AR A T A S S AT CAn R e A S B R S A IR
A T 4 A I i R D



15 T KBRATTEMBUR

TR s AL 2 R A6 R L 26T 55 A 45 19 57 35 AR B A ] A0 35 M 88 7 3%
FZIER . FEX T A IR G IR AR E A T 2 BUAS 28 H AT e BN AR AR
INZTEA B ERE 3 A E M 98 R B A v B A, AT
NERE

XF T AE AT A SR A A BAE M FATAESE 5 e L. WPRTEAROK
BEES AR T — A R B A AT R AR B U B A () 09 G 80 R AT
JER N2 T — AR AN A . FRATTAT Hh A5 e X > AR 2 I R A o
FH & AT L 3 26 AR AL . RS A B G 7K B TR T ARG B 0 1L BN T R
K TR PR D I AR AL A

EFRATT A 43 A1 Tk B % ) S UM B X6 7K 08 VR AT AN e ) 2 U T K

% F A5 BB AEBEANE AT B R TR A — A B R, KA R E AT S

AN, ILEFEFRRTALTHENERLENBEKE ML T T 50

M, Rt HiRA, i THEIRREET AL SBALRA F & 4062 A 20, X

HPL T B Z R AT KB, T R KRR AR AR S R A BN

TE TR 6 PR B AT R A M DX, X K B I AR T I KB U T BB A Y.

PR S — 26l I 5 R 1 IR 400 3
E2mHI, R R ERMRKELY QLA ERTE, Hlde, & TIHRT R LN

K AMFTHEEZTESEHAANEBTHETHR, FEL KIS FHATEE T

KABBEENEF ZCEY AT AR AREESRAAALZ AN T2 R4, = A

AT 0 ZATRBRAERHERBFARFE R R WANL, F B HTE e,

Mg F L TOEERAMSE MAERETRLE  FAHCEANENRESE, £iT

FWBFEL RBCERAITRO@RY 0N KETN 5% . MEEHFHET 3

A& B B AR R P 4R KA T #RAR

ESRVE R FH K B S AR Ak 25 0 A5 R BT 3R M R 1 TR T KRR I A9 1K
R, FERE 15,5 H L 25 B AR il 26 (MO 5 75 2K il 26 A0 32 i 2 H 8 I
KBTS S NS S P B Qp o AH I R BN HE R HE AT AN L H A%
R Ps ART BB HE B SN Qr HINE Qs

R T B AR RN FRATT T EE A A A IR K B S 3 B A 23 B
A H MSC 23w , Horpr , MSC 120 & AN PE LA . X Tt Q" M &4
B S BRAE 23 A K T BRI ss (75 R i 2w s B bRl 25) .

A A KRB Q7 b HEE K A ¥ i 4 /) 35 U, AL 25 E K =
Q REATAHMM ., T Qr &b, ¥t SR A (A—DB) . FEAMI &
Qs b, Fat SR A (A—B—C) , BUEF 2 L i 37 35 i i 58 ARG A% 4 25 4 Rl oK
Vo BARER i T A G ER A AT B A 2%, C AR el AR I K Hr
T 35 e g 2
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Wi 5 AR BT IR & 5% 2 AR OT ik

TEX A5 Fe R A A AR A QAR5 3 IE WSS 3 M ik, 3
AITAT LA 2o of K B PR AR T A I 2R A5 33 b A K

HAT BATE 2 0HE 78— ks 59K BT I AER K AN FE LRI B0 T S A2 2
U= S i U1 g LV U PR D E R NVVRE S 71 PRl E P o /A L 8 QU DO
FHE AN T P AR Y o 56 A K 8 A 2 B 52 J7 T2k 5~100
T KRERK B EEH  20~120 3670, X 583275 T-K 400~2 50058 LAY AL
AHEE.

i £ hbRA (MSC)

fkghy (MC)

________________

iR

o* 0, Qg KK
B 15.5  FEHEF 2k &b s B9 %M

[e] A [ 4 1 2 WIS [R] K 2% B AT AR R AU 24 AR 2 1) Al 1 T
b PSR T 58 62 19 9% A — 8 9 IE B i . DR Dk 06 2000 2 TR K AR
T o 5 7K T B 1 W K Ak SRR B . B R /K S 75 22 4 [R) 1) s oA BTk, it
TR, S SE HIK 26 200 #E 47 Ab 31, 7R AR 22 3k T, 530 K B 1 Ik
B 7K 25 9 A1, 3 BBl B T KB 9% 7 (sewer rate) DLIEAT B K
Qb3

IR A R W] KBRS PR D S . BT 15,6 3R W 38 AN [ 3kt 4
-2k 2% OF R T H S R K i O R . SO RTINS K IR B N R
R ) Hb DXl 2 U5 7K e A 1 b DX K A B o AR L E — 2B R T,
SE IR HE RN 3 b BF L B ST A v A K B T LAt T R b DX T 4 i
AR T DK 2 AR . X B T BUR K BE PR AR Y 2R A

R feff A R X 22 TR A4 L IX, 7K p 25 S AR K, J 5 L, oK 2R TR K a2 ) G
FRBK. MR T REK R DLAN AP AT DA K SRR A T AR . R
BRI o T 7K 25 AR A, K B A O A AR X R, — Se T R RE 8
ARG FE S AT K AH S — Se T IR AR At . — S8 T AT LUK K A A TE K
H DL PR Ar 7K 5 5 R R A R

WO R R BTSSR R TE — SO 25 T Bl A T SOR I
b DX, AR EE AR X B 5 O 2 e AT K IR A L A RE FRAT A A 8 7K B AL
VAN o2 s 1 N/ =< ) v € S O S TS T ) N N I = O o B R T 72 D



B BRAFEANMIE R 1 AT S TR RAE B, Gl SR A, ORIk WA S
e 18 7K B IR R 9 15 5

140
120 *
FayeE
100
i)
@ v oo <IN | A ¢
OE S NIat
i) EHIH WHEE ARk
£ 60 -
an %11y .
K 2
T e . porene S -
NN ., .
P
0 T T T T T T 1
0 20 40 60 80 100 120 140

AR KR (FE5))
PR IR . Walton, 2010.
B 15.6 ZEHTEHKESHEKEITEE

TR AN 23 5 R R JaE B At T K B Y sy . TR s R T R R
IK 5k R T BB L G 43 W S AT UL 15 109 9 3 I Sk O 00 R AR B, Sy B Xt
KA T B s £ K B E 7 X AR T R $E © (price elasticity of
demand) . 7K ¥ PR RAAE B = 3 Mk, ol 2 U, 77 R 8o 1y 2 (b A/ T
AL

X 7K G A R AR O 28 K ST, R iR X R OK 31T 53
2003 A — R LR G T R . N 64 fRBFSE AR 2] 300 AN L AG THE T3
PAPESN —0.41, P ALEUE —0.35; X HEME 7K 53 Al THE R 25 & 20 & 3L F
YibE g —0.51, A B0 —0.22, X Tk HZK B9 JLR 55 & 30, AN 8] Tl A7
Mb B K 77 SRR A 22 AR R L JE R — 0.1~ —0.97, 1E AT, K i K B
A5 SR AL R T

Fe T UL EAG T BUR AT DL SE An el ) 2 A0 4% LK B K H s . ik
K G ke L B8 R 10 V0 K R TR L A SR A SR M R — 0,41, 8 4 A 3k
IR F T BN 41 %0 LR B> 10 % 1 H AR .

SRNT 7K B8 PR 0 5 SR AN A6 19 ¢ BRI AR X AR T B, Horh — > JEL PR AN [
Ml DX AN R 245 ) SRR IR AR — A AR . FEXT R R K 8 3 dr e, e T R v

© TR BT < TR B A% B9 B A T R U B0 20 LR AR R U A% B A LR
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K BEIR TR R TR A FHRNTEE, EEFE . FLZHNKHTA
A I 0 T s & B, R BT R T S I Ak B A 3
[PV IRS K e Qe YR PN W SR

KA B T3 — A SRR AE T 7K BT PRI A 2 DUAS 8 A% B B 1 . A — 2B B0
T K P A A SR — R B B L E RE A8 15 B i A K B L N X 0 B A
B4 35 0 BEAT BAD SOAT o AR S I I EE R SRV RE L RN A L K B R
EH DN LAY . AR K BT IR BEE Y IR KL A AR = A SR AR B A AL AR 15,7
B .

LG8 — B i BE - JGi8 TR 32 An ey o B 57 7 58 I B A At i AN AR Y

2.3 9 R BE BB K B B9340 B2 K A A BT . AR — X
[F) A SR K A AN A Y BN T i 22 1 DX I) , K 2 08

3.9 9% R W gt il B2 < B K S A BN L B KA 2 R R

5

A

K )

" g —3% F
JHK &

L

% e & 3idleig i)

fir

JHK &
o
L
% SY RIS
JHoK =

15.7 KHFREMGIE

AT T B R B g A A DX PR IR 2 32 0 A 2% il 88 356 Dl 35 249 K .
O3 % B WS T BE S R BT P S BRI AR AT 1. K BT IRAE AN TR 3= A
W ASTRL S g sl G KR 3% B2 (1 KA B



o3 G AR W2 ) FE 0 58 FE0 28 2 FH K B B e 7 ik . BB X5 KOG
TE R0, 3 9% 22k W 2 B2 © ol Bl IR - BL. 2008 4R, 32 % 1 2 A
LK R G R G — 2% P EE 28 V6 2R FH 43 9 SR AR W 2 il B 40 Y0 R FH 43 3R
WP EE

FEIPR b oK f il B 22 S AR K. X A R K 2 &) 1y — 6y [ By o A & 3, 78
OECD K, 49 %6 K RIBEW 2 47 00 Rl ge— W 2 BAT 400 R JH RIB W9k
fEdE OECD [ %, 63 % K 48— W 2%, HoAth i A 19 F R K 2 ) 3% 1 2
Weok .

AR 43 9 TR AR WSO T RE A A 2 02 E T 29 R KL 8 TR A R FH IR A e 2 1
JE T A% B, AL 32 A PR ZR s e, P A 4

L. H SRR 2 ) Wi 2% 32 348 ] S B3l 2ok 42 = K ek BT 2 K,

2AT B B K S 2 SR IS A FREE PR TE B K B I 2 5 AN Pk
TER IR, 78 R /K AL (the right to “sufficient water”) 8 5 Al & A , 52 jii 2 S wit
2 — A DXTR] ) HE 7K O 5 9% 1 (G4 252 DX 1R) S i 5 8 19 i 28 7 ) X R ST IR 9 K
JiE A R A5 B B A K 5

3.0 R AW SR AE — i B b ME LABR AR L P % R L A I AT Y
FH 2 R AR R AR AN A DX

A IWBIR FA B 25 18 AR X 2 2 K AN B Bl s oK gl il B2 RV
Z: 5K M B AT ARG 1 7K SR RE . 8 SR oK 28 w AT S A SR 1Y T AT M
A K HAR .

15.4 KWt A

S8V AT R 7K R T B I 2 A TR A A e 1 4 B A0 1 38 e e 1 3
MPREEDFATECE . #e b, WK ARE FH & 5% 5 2 w8 % 2 3 I S ik 48
Fl . TEA S E L K G IR A 11 bR A (76 RN 6] 38 2 T PR AN AR L X FE I e B8
N 2 5 BRI R 3

151 FE IR 20 tE42 90 4R AR H 30 DL 36 [ B A #F 9% 19 BLilt - 4 it
T ORI FH 3 0 7K 55 5 0 B (B A A B . FRATTA 20K 5 R 04 A0 (B E R [ FH i
[i] 25 A AR A, A 8 S5 i 19 2 Tl FN 5 2 FH 38 M E e AR A 2 B T R i L IR AR B
B AEZh Y. XS R IR R A BB R, L U, K T DU T IR AR AR A TE
R TR .
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,,,,,,,, B RN BEIRZ B A ALk

* 15.1 AEAEZEMNKRRESRET —ER(AF)WARME

K R — P RSB (o0 B — P R A8 (D)
Aitr 146 10

IR/ W A S P b 48 5

K H 25 21

P s F 34 29

THE R 75 40

Tolk 282 132

HHE 194 97

BERLR IR : Frederick et al.,1996.

15,1 AAAE IARRHI A P 3 2 &5 (8 1] 3% 5150 & 09 7] e 1 L SR T, 355 [ AN
At by DX Y 7K B R C AN B TR RO T TR E . AR, KA 43 T R TS [
() Dy s R &

2 [ AR K AL — 2 T R A © (riparian water rights) . TE3X FE AR %
IR B IE A AR E TR L 48K () £ 1T A & . Y7 oK A 45 B AR R 48
K b P B X K ACEE B A IE VAT R AN TR I K ESOR K K R 2R AR 4B
M) - b,

W] T AUH T 22 B PG, 2 19 20w 199, Ol AR A H /K 38 U1 /5 2R
[ K AR 2 . 458 5 FH K AP (prior appropriation water rights) M 4 Hb i
HAERNBEIL R, EXFIER T, Y5 AH B P (beneficial use) 7K % I
A G VB W X T R A& L KRR AT R 3 AR AR R RR SE BIRURI A e, Y
R AR 2 5 — U B FH B 3 B A

Fln, — A R R P A 1 000AF MK MIEJLFEE. X T) 78
BAE Z I Al 5 000AF B 7K, 422 BEACHI AR 56 J 0] £k HORE 7E A& Rl g
1 000AFHY KT A BEARBOK B . e Al g 57 K AU A A BOK 98 98 59 A
SR AT L ST 5 o KRG B, RAEfER RS E & 2w i )E. £
FRIF SR o A 3 000AF BY/K BT AR R AT RIAGE] 1 000AF JK . Al K 74
FNF R0 2 OOOAF,,JLﬁfrﬁﬂ??J(F'«lﬁ“f%"T@”fﬁﬂ({ﬁ{ﬁ

AR A5 o5 5 O A R & T 8CR Ao ORI, 5558 B L axX
25 BELRS 9 297K B8, BRI A AR S 45 A 3 00 1 /0 T IE 8 5 A T A K i, i 2 st (] 1Y)
HERS AT HIK B0 O s/ 5 A D A AR 2 2% e A 28 5 0K
PRI I S 7 7K B D ke R I 100 o 2 28K R 1T g 8 0l 37 R i 2k

QR T A 40 - b A R — R A3 T
@ e o KA - S5 A 7K B IR ) SR A 5 T T A ST i i T HL A R T 194 — b R A T o
@ A A AR AT IR T A a0 AR R e T Btk



TEAFTENL S8 & 7 BRI BU T S A S — Bl 1 s K B I E B i 22 95 5 5L 3
ITEE S T K735 Y (water markets) . 1EK T3 1 K AUREA & 7T LUK K 32 45
e BRI o 2B A BRORE IR 20 K BT IR S 4 T B SR L 2 R T RE— v I
SR BE IR AR A AL 5T ol LA 4F W S K AL, ) T 4 4F — 58 14 7K B UL
ORISR O RS A

5 HABAEAT T 3% 58 5 — B th T 38 32 A RE M b B i, BEE EOK T 3
BEIN T Ak AR A ER T EAA K T 3 % BUAE AN BRI SR A5 Y
NFEA KA 27K T 75 A AT T3 AN AW AR IR . KT, 5 Z AR B Y 2
TR 675 B FH UK ) 22 TR AT 7T BE A AN B /K B, K B8 R 2 e i) AU Y A
ol BCH AR 5 £ AT AT g . 2 R R B R 20 b2 80 AR L T
KT ABR i T KA ML AN 2B W S BOK A Bk, 2005 4R B FMEIT 1K
G ik LABR ) £ ML A 2B 1K

KT I AT EK W B iRIE k. BB R AU 5 0] LU B ks LK AL
FR U LKA A AU D B TR T P AR B K
R O K AR B B 2 R DT R AT (O BB T
PR o B A I B A E s . G PR P L A ar 1M 2 AR AR e K s IR
Ao T A R e M SR R K TR A R S sk BT T

S ST B B K T 3 4 6 B R AT

LKA 25T W 1 52 7E

2K SR AL AUE S P25 . b UAF AE — S8 JE v A A SOk BE IR P

3 AE MR AU 3K K 4l D B [, K B2 2 T e B BT A B . TR RE L 52 5
AR W5 Z5UR X AR

4 W S35 0 ZURA A W) 3K 5 [) JAT RAY O B AT — 5 1 A ) /M

S UA R R IF TR ER ] o s o Bk i A iy AR IE AU R g B r 52

6. 27 JESCAL AR 22 R I5E . A SR R 20 A 5 7K AN 2wl 52 ) () 7 o
X LBl X n] RE 2K K T 37

R 2 W ZAFAE KT AR R ANE A R AR S E A SE R . SRR
N 1990~2003 4FHEAT T 1 400 DK ERZH . 385 B R 70k & Ho A
SRR G AR KA 3K . T B 24 SR R e L B K B IR Sk 2 CRER 3ok 1 R R
) 5 T T 7 1) ) 5 B At A 3 O

B SE Y 17 00 B9 K T RT3, A 45 T S R SR AL B 3K . K
7 57 W9V P 7 20 3 AL R I5E L B Lo, (91 A4 7 2 2 W 5t ) A 25 O
FUE TR M R SETE . — 2L 50N KT A SR B R B R

@ KT« 1 W A 32 4 32K B IR s AR — R BIL
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Wi 5 AR BT IR & 5% 2 AR OT ik

KA A Ao T 7 2 AR 0 B B R KL SLIROR T 4 3G 0 T AT R R A L BB
A G KA AR IA IR R AT R Y e, TR RS AR AR D R R R
BT A SR A A AR TR AR L A KL SFR B E.
BVl I3 1 (L ek R At K 6D S AR A 0 BE AR B < o o 20T ST A I P L
LR ALETES L PR A g /A el T N VI R AV U S RN I SN
B AR B B 4 7 3 AT AR LR A IR WA AR b 2l 5 R (RN 2 . 4R 0K
5 0T LI 3 L m] DUAE B 3R 5E . K e % T AR K B0 (8 S K 2 AR . AR AT A
W b SR SR B+ B0 A AL

KRE

AR DG IR 7K N AR Ry s S 7 i b B AR 45 3 S A D R A R AR A
W%, KFAA ALY (water privatization) J& iy {H FLAR 17 | [E Pr % 2L 4 41 4
S [ PRAL A 4R LR A 3 pl R RO Aol T AR AR bl 2 S ST AR R A% LB T R A IR
% FERRE R P E S . Be L A SR RAAG Al DL AR B A A B AR K U
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P #F K JE . Burtraw, 2000 ; Burtraw and Szambelan,2009.
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1.CWA section 301(b), 33 U.S.C. § 1311(b).

2.Tietenberg (2011) refers to this as the “second equimarginal princi-
ple.”
3.For an in-depth account of the background and implementation of the
1990 Clean Air Act, see Goodstein, 2005, chaps. 14 and 17.

4,Sanchez (1998) discusses how the Clean Air Act promoted technologi-
cal progress in emissions reduction; Joskow et al. (1998) and Stavins (1998)
examine the operation of the market for emissions rights. Burtraw et al.
(1998) finds that Clean Air Act Amendments benefits considerably outweigh
costs, and Jorgenson and Wilcoxen (1998) evaluate the act’s overall
economic impact.

5.For details and data on ozone depletion and ozone holes, see www.
theozonehole.com/polarozone. htm.

6.Number of gas stations from the U.S. Census Bureau.

7.Number of refineries from the Energy Information Agency (EIA).

8.U.S. Environmental Protection Agency, 2011.

9.Based on particulate matter (PM 10) concentrations; data from the
World Bank, World Development Indicators database, http://data. world-
bank.org.

10.Information for this section is based on Goodstein (2005) and U.S.
Environmental Protection Agency (2007).

11.http://epa.gov/airtrends/images/comparison70.jpg.

12.U.S. Environmental Protection Agency, 2002a.

13.U.S. Environmental Protection Agency, 2010a.

14.U.S. Environmental Protection Agency, 2002b, 2010b.

15.NRDC, 2010.

16.U.S. Environmental Protection Agency data as of September 2010,

www.epa.gov/oppt/newchems/pubs/accomplishments.htm.
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1. www. epa. gov/airmarkets. The EPA’s Web site for tradable permit
markets for air pollutants, including links to extensive information about the
SO, emissions trading program.

2.http://rff.org/Pages/default. aspx. Web site of Resources for the Fu-
ture, featuring many publications on the benefits of pollution reduction and
different approaches for regulating pollution.

3. http://ec. europa. eu/environment/chemicals/reach/reach _ intro. htm,
The European Union’s Web site for REACH, including Fact Sheets, back-

ground documents, and updates on the process of implementing REACH.
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4. www, edf, org/approach/markets. Environmental Defense Fund Web
page on using economic incentives to improve environmental quality, with

links to articles and videos.
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BRAEEZIF LRERGEF A,
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B rh T REAR PR GG fa 3 I DAL AL 2 W T R AR B AS 19 B0 . BRI E ik Al B
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PR B BE R ] T A A B B OR R SE . AR BIEE N T HoR BT, — 28
FUE WA AL ok 7 BUAS . 38 3 L RS [ Y Aol A 5, FRATTRE D R AR iR
HEAT SEAE S AT o BN A EE S S A o B R BT KT YAl SRR D AR AR Y
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RITEPARHE . ERRUL, 78 B 2T XA G5 2RI Il R . 2011
AER— IS DL 7 A RGRE g At 4 000 A TR B S B AL K B
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WA T 12 A2, 4945 SO, .CFCS, AR FR G, A7 1 52 1 #5830
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EASVETREREEAESARE EEMH T T RA, S0H L FTF 6%
TMAAEFIRIAEFBEAREE., AT RERELHEALANER & A1
A e A R TE M AR B SR BR R AR TR Ay B

KIFARERE RN AAN R, RERLEGIEEN DA EER
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AERE 6 300 2360, IF HAT 57 3l T3 AMEEREAR 1.4 00,383 500, A5t R TR
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TATC LM T AR R M Z BB RN LA ERZEFHSEN
AW EAMEN., U KRS HE T2 0 X 5 R E B AR &R .
Kl 17.3a @78 T 1961 ~1978 423k 34K GE i GDP Sk flif &) 5 41 LAY 4>
Bk CO, HER i R G M AR R . 723X A IR, 2855 1 3l o R 4 2.2
SRIG I, T CO. fYHE & 38 2ok £ 2.0 Sk,

1978 4ELLJE . FRATTRE BT 17.3b & B, BAR R ERZ B IE s fil CO, 1y HE
R ARG I T AR T Z A S R W AERIE 17.3a TOIBFE R H A G, 20
28 70 AFEARLLJE L X PR AN AS S SRR R B 2R RIS Bhilm i AR 2.3 ke kg
T i CO, B HET 3 o K4 1.6 3,

ZFAEES RBHAEELH”P(decoupling) BAHE A LR FTHE T “ 3R 5%
fa BRI G TR Z AR T L FRATRE S X A3 R4 %t RO (rel-
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@ A FTREIG I 0 22 5 15 B0 R AL A4 B 358 52 1Rl 119 434 n 22 i P I R

® RS 2R R A Xk D5 < FT Y K 1 R B Sl R I 04 R A F ) IR 5 AR 2 X R P, 2R
By G 05 B T A R AIR 2 (A AR IR R



BATE gksdr 408

ative and absolute decoupling) ,
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15
1
0.5

0 T T T T T T T T T T T T T T T T 1
1961 1963 1965 1967 1969 1971 1973 1975 1977
| — %FkCo, #lbiltht (1961=1)  —— %#k3k: GDP (1961=1) |

e CO, = 4k ; GDP = H A= 7= Bl .
TEORLR R A FLARAT L AR R R BORE .
17.3a £ 3K SEER GDP 1 CO, HEAf (1961~1978 £ )

25

GDP
2

co,
L5
I
05
0 LN N R I I A B N N I R R RN N N B N RN N BN B B B I I B B |
1979 1983 1987 1991 1995 1999 2003 2007

| —— &k co, flbilht (1961=1)  —— 42Fk9HR GDP (1961=1) |

BBk IR A FUR A7, R R R FE AR B0 ) L http//data. worldbank org/data-catalog/world-de-
velopment-indicators.

17.3b 2Bk S2BR GDP #1 CO, HERI (1979~2008 £ )

M EMREAREA TN KRER B, 2K T2FEKE, K20 #L 70
FRAG, —RABHEREREF KOG X R A AT S48,

WA EABARITIREENRE LT 2 RABEN, Z AR EKY, B, 25 R
K., B B EBITRTEFHE KPR BHZEGIEKL,

Bl 17.4 IR T 4a%F R0 — 1. £ 1970 3] 2008 4E[a] . 92 [# () GDP
WL A 2.6 SR THEK ., HEEXAWIE, B CO, HEtE DT 20%,



B 2 7E 28 B PR I K1 20 22 90 AR AR, Z Ak Btk 1 HE il AR AR DR Hr A e
BCE D, XS IRTEAR AR B PR R R IR N i B B B R AR B
X I 7% 2 A Ay i [ b A T dul e BT AR R R R AR BRI . CO, I RS
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3
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TE:CO = kfik s GDP= [H R A= B fl .
GERLR IR A SR AT, i R R R3S A5 B R 2, http//data. worldbank org/data-catalog/world-de-

velopment-indicators, example taken from Smith et al., 2010.

B 17.4 3£ . EEEFR GDP # CO, HiH = (1970~2008 £ )

BEA 1 2011 A5 1 — A4 4538 3 20 B Ak A BORE ) RUR b A5 B DRI 5K T
SERERNMRRE . SRR, BOR LT AR SR A R R A L
A B T AS J2 BSR4 5 S 3 s Bt B R 25 B T % AR 7R SO 1) 5
M, fHJE, —SE IR AR BOR M T 28k GDP 8 KR, il 41, 1990 ~ 2007
AR W TR A R R (9 3 5 5 T 422 Bk GDP B K i %,

XA RS B0k B 4 6 LT B A R BUR ., B — Y1 IH, 2
2050 A G BRI WA TS0 34 0 B BLAE G 3 %, 4 X 2R 4 BRI R 9 4l
PRAELE [ 78 AN A8 B 2 AR T B 1 7K 33X A4S 15 8 X R i of B X AR 35 B R
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Je v [ SRR AR AR 85 114 B R R B R L AR TR KO BV RXCRE L A TR AT
FE] 5% Al 1 n 500 R, B R S Y ) R BB AR 10 Y0 ~ 20 Y6 Y B R A
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FHKARFHITSE,
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HRTTHE-N KN FEFT N R ARG R, ELHET HNHKE
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D
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ARSI 1990 A B TS YR AL 9 5 GDP Y 2.1% (K% 1 000 123
JB) L FE 2000 AEHE M E] 5 GDP [ 2.6 % ~2.8 %7, 1X BB ¥ 2% 4 15 2 1% 4 55 14
OE R AR 2 WA B DL R R AR 1 AR B A FE B AR g 7K Ak BRI 3 Wi S
K AL BRAE B

WU 28 55 S AR L2 T A W] i 5 s, 78 20 22 90 4REAR, 36 [ b i
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Be 2k B AT Fe M, A0 % 26 [ 2005 4E 5 LA BEAY B 9F FI4R AR BUA B Al
UL 270 /2255T, i GDP 1 0.2 %6647

SRS SEEE TR 2% ~3% 0 GDP F TR 3R EE, X R RZ T g9
Horp—Fh 2 AR S R 3 1 AE 9% 5 HA A 2 A6 9 Z IR Y 22, 1990 4F
B R AP R M B AR T e A A8 9% 20 T AR RINEE TAE 38 1 — 2, 2 E By
SCHV 1/3, BT OREEAE TR 10 1/3, R AE R 1/5, 2 '8 i 1/67,
R UL, BRSP4 10 32 R T Al T S AL RS R R 2 N

T3 — PP ITAL 38 B AR B R S i O R S A B R AT R, & 1701
Jieos 1 36 S HA Tl Al 1R 5 A B0 B AR 4 05 T ) S e, AR S GDP Y
LA 56 T 1 1 42 ) b o 8 DR 06 [l 2 v L I T B8 b R R i 2%
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eS| 1.6
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| 0.7

YRk R . OECD, 2003,

MG 53 AT 0 A8 BER TG L 3 A IR B8 D4 4K 9 02 5 & B 5 3 1 U7 U2 X
SEAE e SR AR RS HEAT I E . SRS 6 FERTIB i HOR , BRI fE
fliH A RAE S AT S AR T S M A . AR, E Ak 3 38 B0 Al B K i
IRE DR AP L E BT ok R W s ), OF 8 — Fh iz A T O XL s e Al
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A PR ORI R AR L8 5 IR B A DG R

EHEE MBI EGFEE S AMMR S XA BL YR E Bk
T AR RN 25 A BT I 25 31, O B A i ad 25 10 4R BT BE i T g m . 3R
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FEIX 10 4R 8], 2 [ BREE LR 470 Jm b At B9 B R WLAG A A1 1 B8 22 (33 1D 1Y
BT, b EERIRAE R 31% . HEAG T, aX 33 ML A (0 4F BE AL 3% K 20 2 240
{0.~290 {C.3ETC . SR Ak T H R 19 45 BE I 25 52 820 {2 ~5 500 {23578, Hlk
AR E DR 2.8 1, mEHEILT 23: 1,
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B 5B AEFE AR (10 1255 70) AEBE AR (10 1255 78)
A 6 0.9~1.3 1.0~1.34
fig P 10 8.0~10.9 4.5~5.1

et B 5 N2 R 55 18 18.0~40.5 3.7~5.2
o ot 1 <0.1 <0.1
G 7 R
R 1 2.3 0.9
EikESHl 4 1.8~4.0 0.8~1.0
95 T. % 6 0.4~1.5 0.4~0.5
2 3 26 14.6~25.5 7.5~14.3
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DOT #il EPA 1 9.5~14.7 1.7~4.7
Mt 106 136.2~651.2 44.2~62.2
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PRAR K S R AR AP Sy LE AR IR LA AT 1 B8 22 i) ML o (H 2 PR B S Ah 2
PRAL T B A S .

RAPIFFE L SE R WLG?

TE AR Z A P B B A V8 A PR MMl =2 8] b 5T ASUAE B4R 2 3 85 AR 4 L
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Al SERRY R AR . SRR .
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FRTTAGH H B 1995 4R — TSI 7O A Y 45 2R , e e BLAIE IR
PRAP L2 X 5 4 7 77 A 05 I B9 A D 7 e Y — 26 70 B S B, BR R L
SE BB R 30 17077 A 970 14 R 0 A1 31 2 IS A L A OB A 30 1T o L 2 X
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BE RAAEFECNAREERURTEL, £F AR B0 0E S EE
Bt S HEALREFAN 103000 MERAIEHEEHE L, —
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THRERFE “HEOHARTROGLE. BENER TR 2B £ 5%,
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A13 8,2 150, AHELTEF (LS EIE), http://youtube/nZl.-
Wqabirog.,

B T SRR TR KA P R kB S 5 B0 RO
(ocean acidification) . R4 3¢ [¥ [¥ 5 1 V¢ ARS8 B 09 40 B “ FON Tl
Foag L, KA HER W S bk RAH — LM T Eh . XAk
WG T AR HREE WAL TR phE, EE KT AR, HE2H
MR P 7K 23 JE o™ ) o TN AR 22 6 T A 1) 0 i 3K 6 T ) B R ST A R R
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el . Oy T EINGE A BT AT AT B R AR

73— F AW T 2 B w5 EAG T T AE 4 B A X 200 Ff
il 2 PR IEA T Ul HR I 5 149 A 0B8R D R BE L 22 D R A [ M e A
A i i AR HEATHERY . 22U I8 B 5T IO S A s R A B HE ) 1 it 2
Je P ST BAS 5 e A I . AT B8 2 AT S R R AR AE 1] 19.5 H, HE A I LUK
TORAG T AE R AT A 0 A 7 i 1 4 R U L A Rl HE T R

BRI (CCS) 5 At gy PR
IS IN IR RAR A B
100 m%@i}%ﬁ’_ :é:cs; %‘%ﬂ%ﬁ Talkees
, k& Tk EFIHLER S
CCS, Mk, ik g
g 50 1&}5&‘2&5\%—:*4( jﬁxﬁ1ﬂ|€/k |
= wie |
0
M EES
EREELYR ]
-50 B[R S RO STH RS
7J§7]ﬂf&
~100 ﬂgﬁ
| T4 R %
150
Tr 5 10 15 20 25
Atk

10fZ S iy — 4 Al

PRk I . McKinsey & Company, 2007,
19.5 BE 2030 FEHKBESEFBHBB AR

0 K P — S Ry B S R T R R HE Y A A T A AR
e e S P Btk i P9 DO K (o A ) AR R T Y e 45 SR S AN T AR
1w Z AR o FRATT AT LA R B, N ZE 10 B A i 60 5 — A 0k R AT 4 2R
PR AR T8 B2 AR AT LLURE S 1 — AR HE I o . ST 46 R Y AR S A i



Ak 150 BRIT . 3% B MR 35 AH bb 3¢ T 30 A 3 2o sk 20 BB VR 17T 1 48 1 AR, T
Y 2% STPR L REAS A Bk . DR, BIVEE FRATTAS 5C 0 A M0 AR R BR AR [) AL, AR 4l K0
FRIF 55 B0 PR FRAT AL R 2 N R S A S . (AR A I PR S T A T AR
MIATZ . A, 2R 8803 1Y 2 5 R B AR AR T T 40~120 BRIT .,

5 — D) BRI 0918 BUAR LG, W SR 3R AT I 22 340 JF 46 1 FH X S BOR L X Rl Rt
1) A A HE R . R FRATTEE R T A B A Y TR L A A A v s I L R
W 2R GE KON R GE 80 55, Atk B i R Y B AE CHE 50 2, 3 22 4
REME A L

B BB A AT A T IE B A . $em) 35, 6T X S AT gk
U o 7E 98 20 S A Al HE ik i I R BEAE 2 UAS . KT 19.5 JROR T T A AR T 40
MR TT I ICHEA T 3l AL G RRRE D R AZ RE B AR A B AN LR L HT B 4 4R
A7 (CCS) L

X BB AT Bl e FRAT 1 S L A AR A AL A HE R R R S D 260 {20k,
IRAE AR A Kk A A B 1) HE T K 2 2 500 A2, 3 2030 4F T 11 23 14 in 3|
700 M, R, SR BGX BT B, AUk B 9 HE R SRS R AR 440 A2, T
AN 700 42— 3 BEBAE (4 HE R R BEAIK 60 {2, AT DR IGHE — 251
DRI I (A 3 S i P S A 5 v A 1) A 3 3 R XU R K BH /1Y T =X
T o3 B A 7% 1 31 0] A R R Sfe i AR B 920 X Bl 5 ik S REE AN
WA R B TR IR 2°C AN — B0 . W32 BIR 2 B2 R HERE .

& 19.5 mh A e it A9 S AR (L 2% 08 B A S 4 il S B R BRI A T
2030 AE4BK GDP (19 1%, 45 o, W HEIR 10 45 AT 3, I8 4 AR ME LR 7
Ak EFHE 2°C LAY,

P 19.5 HA oAb B 38 a0 mT LA 3k 30 sHE R Y

O NEHAAEFEMAFELERGEARFE, BR, HERE LS F 20k
ERBA B RRGEMEE, RM.B 195 AWPAMNEFLEANAFSEHTYHRAY
A, AT R AR T VAR EAAT R K475 . 4o, £ B 2007 SFiB it sk HLE K
I 2012 FFF4EAT 0 F RE B — R B AT ;2011 FOAF MR FERELHIKET (L
%12%).

® k5 KNG R BAUE , LR AR R A R T A A b 3R O LA AR A) AR

® fid R M A LR BCR A AT R A T B A AR R R RO L H

® HiRAAFRLNGARETRE FANALEREFTAR.

FATHFURAE B, 0 2 B B A% S BOK 7 &H 19— 40 . HEBR B AT S 45 i 28
S RRF 2 0 19.5 AT S RIS SR AL, RN RE AR AR X S AT B R A B

d - ARBE KRR AR I R XURE AT 42 BE 1000 (Y f 3 B0 . 10 55 35 125 IR RE 918 A9 2 LA ol 28 o8 A9 A it — 20
R MRE .
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Wb BV AE BEAT B K A1 D0 T FATTRL 2 T LUGE T A 09 S0 AR 19 45 7
R BUTE B A X A R RSSO B A A 9 — AR A A b 58 AT L £
R BUSAS A RT3l . TR B9 B 5 R L R I R At 0 L B A s o

X SEHE A 2 2 AT EE Y DO A B AR Al — L8 RUAS . MeKinsey
M5 — B2 I . — 88473 AR E AR B n] 47, 1 DAl A0 B b 14 £
JEE WA S AFUIE 23 PR O SR A BIL A B A AR M A 3 S B . RV L, R McKinsey
AT 5 TP T 8 B4 D HE FSCAS i 2 GIE T 1 — A 0 2 7 2% SR ARG B AR 3 B AT
A AT SR HE o PRIk R 39 A S A T A Y T LG LL— A v A A G
AR TR R A HEHOK A S AR T AR K-

19.4 LHEFPWAEMBEERLTHK

Sk AR e — A PREA R (], DK A B T ORHE 23 T R B 3 A RUAS (2
TS R EVHE T W5 e BT L 22 S T T A0 SR At 1 [ 2 A TR R DR
HEAH [ B 2, 8 4 Bt — A [ R0 H B HE R i LR AR/, R, 77 22
BN B 203 T 1 1 B B 8 R )R AE R R 1Y L AR BLH A BRHE R A
50 Y02 2] 80 %,

o A2 THT ) A8 228 18 6 B 2 2 O R B 430, T BUE B e 2 & 3
BT, EEAATH T EZERFRE 2008~2012 4E M HE H AR, E 5 A0 b T1E
1990 4F 38 1Y HEMERR A . 1 4n . SR W 7 %6 A HEZK 7 i Dy 896, H
AN 6%, XA FRLBA R RIED B AE kR b B K bR E bR, X2
5 [ R H Al [ R0 — A A,

F 2012 4F . B &A 191 MERZEZBIFANTCREBOE ), FKEEME——
ANEEB T IZANEZEAEPATIE G . 16 2001 4, A6 AT BOFFE 48 T ¢ 52 7B I
D) BRI HFHRE — D rk, REELEES T HE MRS
Wi e 2004 4F 11 H4AT UG . 2005 4% & AP R AR5k

R T A RO 2O IR BN BOE B B AR, R EEE T SRR
TEHLEN " o 58— HE /R AT IR LR B 5K 8]0 28 5 i R 8 1 HARZU SR, Rk, —
AN AR B3k BHE B AR S0 AT LA At [ 5 W SE V8 W] IE , A [E 4K R %
FEHE K AR R ZOR B HARLL R .

B AP ML 2 2L [ 3 HE P (oint implementation) , — A Tolk 4k B % M H
by 1) 32 98 HE B AR 29 Y 58 rh 3R A 58 0Ok Dy LS HE S H 4 B 4, 33X R 0

@ FE[EE A [ 5K 2 ST 0 3 R R A 5 2



519 B ARRAMEUL N XTEUR 488

FE AL G0 E K WAR D W Sr P e, 55 = FhHL R 1 s & R ALH O
(clean development mechanism, CDM), Tl Ak B 8 7] DL A 32 45 2 W HE B
P 249 51 A Je e L 58 Clan b D R B R 45 ) AR AT DR 3OR Dy LR HE T H P2 AL B 4

TEA G AEWIR] (2013 45 B R #BUE 1) € 22 5 E K Rk
WHES M HARE LI T . AR, IENMIRATAER 19.6 HERW, BN EE
GERAAR] , ZE T B B K FEEAE F] 2010 45 [E) B B A e HE i R0 ST
FrodiHE & . 50, 28 ) A O #1519 H bR s HE 2 8%, {H 2 F 2010
AR HE R A B 22% .

60

40

20

[EpEd
=

-60
| YR ER0 104 b R = CRabitE 1) Hbmsdi |
A4 A R FRROLL

PRk P . UNFCCC IR % SR B4 5k H T http://unfccc.int/ghg_data/ghg_data_unfcec/items/
4146.php.

19.6 #B4EFE B CTEILE ) BIRa#H 2 (2010 £)

At 3k 2 F b i R 586 475 vk 1 AR i Ao [, (R S0 DA Y 2 T
IR RO I 20 b2 90 AR AR Y G 28 T 5 4% 10 AN J2& PR O S ek H1F B .
RV W HE R BT B, BRI BE S BB BUE B AR, 1ER
AL T AR 3T RE 8 3 5k 5 B el HE ek oA AT WA L K el HE i £ 9 2D AR
BRIET .

BEA IR BN CRUERBOE 15 ) H AR 19 16 52 5% [ RO A 2 L in 52 78 B 2F Al
Hidlt, 2011 4F 12 A O AREREAT 3055 N RIEZGR I Tzl 236
THUG 2525 DRSO [R] B LT 1990 4R A BEHE K F 980 HE 700, H 2 3] 2010 4F
S I A HEBOK - SEBR LT T 8%, F3 8h, (U BCE 5 ) % & Jig v [ 58 A i3

@ R EHLH] (CDM) « CHUARICE 45 )i — 30N 2 . Fe i Tk 6 54 Bl e v 1 S8R A% 0 ok il /b e
HEM A



486

Wi 5 AR BT IR & 5% 2 AR OT ik

SE LR X R IR A A BRI R R gk 2k BT AR 18,1 FR .

MR LE VA JEAT 7R v 1Y 1 5 2 A 5 AR BUE 5 R v 191 LLS Y I [7) 2k 22 55
Ao INER 19.3 PR R F— A I MRt R E ) R A © 2 HE AT T L
AR, DUHIT Y [ B A b8 DR E T i I 1 BR LS s st R B ) 1HL 2 %
A, BMAERIE3] 2020 4F DAFTOA AT BE A28 T — D BB h L T
*19.3 ERSERHNEREH

R ] 55 b R

PR AN UNFCCC 58 MAESL T IT 4G . 1E IR 8 A JE b ol 2 il e L 34 1 fH
A XA THE”.

1992, Rio de Janeiro

S — ARG AR, LU COP” fin 44 . 3% [ [ 2 4 Bk % J o ] 52 #) 4R 98

1995, Berlin

AT,

COP -3 J5 [ BRI E ). 7E 2008~2012 £E I [a] , AH XF T 35 v HE il , v
1997, Kyoto

A R 3 T G0 i & A HE T

SEARTT BN FIPG J5 56 T COP — 6 %™ A 43 B, 32 B4R vh TR VR W) FIAR Ak i

2000, The Hague . .
BrRftil . WA mADEH,

COP — 6 WRHNEE 50 JE 56 TR U 9T 4. SR T, 3 B A3 1 BR0RF 48 48 ¢ o 5 1
FE I H RN T ME— R AR T .

2001, Bonn

FEEL T g nt #8801 IE KRR H . COP - 10 J5 i i #E 47 4F IE

2k,

2004, Buenos Aires

2007, Ball COP - 13 J5 [al & il % ¢ J5 U # By O YR ) B 2, B #R = 2009 4F4FK .

COP — 15 J5 il /E— B3 5 AR UM 6 45 i A1 oRE 26 e, SR T . BB FK 2°C Z N
2009, Copenhagen Py R i) A% A8 1 10 B B L LS A AR AT S A RE . Rk B R VR G KR
o R AR 300 /23504, B 2020 AEHEANE 1 000 {236 TE,

AR T T AR AR IA LAY “ Green Climate Fund” i B4 23T, AE4LZ
KT AE 2011 AR — 10 BT RE A9 B A9 45 T PR,

2010, Cancun

COP - 17 5 [# [A] 2 X 7T B8 5 Hb ok F — £ 4 koM ) A< e 28 B 3, R e
2015 4% G &3 2020 4,

2011, Durban

TEV 22 T L7 IB v i T2 0 A U R i o [ 50 77 7 12 4 o 7 Dk A
IR — SB[ 58 R SE R L AR O T T g D A TR, BT AT Y 2 A [ AR
07 2% [R) DBk HE » F S 48 56 ] i 1) A JiE v ] S BR ) HL 8 B R X e I B A
R R

5 AR [ B DI IS A R R 4 4 38 4 (EL R Ao B0 Y HL b R L 20 1 0 S B
MBS ER RIS (AT . BREEA 1B AT HAECRtHRUUE 15 ) B 54T i or
T — RS 5 B G XA RGEAE 2005 AFIFHRSLHE (LA 19.3) . AIFZERK
C 28z F T HER B . AL 45 B R A 4 [ A e B (2010 4R S22 1 8ot/
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W) T A 2 i R ke e TR 1 T B Al T EL B (W2 & A T 2010 4D AT A
BN KA R RRBHEE CR AT T 1997 48) N8 K9 BB AL 3¢ A 91 B AF A LGOI | B 2
R A 24 ) HERR BE 3k S8 B3 ] 3 R B K S e R sh IR

VE R R ERCRE 43 ) SRR — 8 4 19 [l B iR B 1 OC T4 A2 b 1) s S B
FE L WAR T K A T AR AR AR 1k A9 98 HEY (Reduction of Emissions from
Deforestation and Degradation, REDD) Hi H g94z F ., M T 5 AR F 2% pk iR 1L,
2010 4F (1 BF A< W5 AR B BN Sy 75 2R BAT 2l 0 A HE i, JF S T — SRR
REDD-plus BBLHI . PRISC5R I A % J oy [ 58 6 57 ik 4 DAl H: B8 6% SR MUAT 3l
D% fif SRS AL 46 S REDD-plus 3 I 5 R & J& R % R AE g 15 5 48 1t

2 E VA E Z G0N R M 20U 28 5 UK L (H 2 AT VE 2N G T R 2
PR HE R . 2008 4F LISk Z A4 1 XS B i B 2 8047 . KBRS K
W AHEAT 3 (RGGD & — A IR Y G 8 ] 52 23 B2 e ok H SE R ZR LR 9 S MY
S EL TSR AT I 3 5 A A S (R DL A A S D L T AR T
SRFEEF IR MBEEACRE L, B 2011 FRAER 10 /258, 2509
FRICHE B i R 2402 ARV HERC AR 50 26, 3 S0 25 245 B IR AR I H 2 > 4 4
AR i o 1 T T UE AR S A0 A A o el AR A Bk 2~4 60T,

JHC At DX 3 1 258 4 JE o AL 455 VG S M R i S A N L © 2 8 i i TRl K
ZHM B LR HEER . (HRAE 2013 4E B30, Al 4R 2 WM &l T — 4
BHATVE ALY 1Y S48 ) 52 2 ML, S — A JH Br 3 LA S HE il i
162.8 1 J5 23 i — S A Bk (Y BR ) . 15 2 350 KAl A4 25 000 23 Wi AL Bk 11
HECBCAT o R &R 43 (8 HE K A B il 25 28 ) A — S8R n] JE 23 41 32 B AT ]
) e g G A R gl 2 00 S A1 1 3/ T I A R R e

TE 24 KF B ORAAT 1000 i 36 B T2 22 1 i KRy s O 3 b s
TEX A A RT3l R &

o TEH CAYFE XSS Jy ik s E i 38 B 7Rt BUE B )T ey B R .

® TESRM NG HS BUR % A1 B3 ok 3k 1) Bl ot 3¢ = 7E G #BUE 43 )
IORER 7

o TR E 4 R A R E AL E A EE KR 2SS R T

@ Ok BT AR AR A 198 HE (REDD) < — AN [ i 350 H R JT A9 40 19 5038 b 805 2 1) — 8
3 o T o R B4 PR A AT R 6 b i A A B < ok ik B Dl /0 BB T R s R AR B H R
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19.5 Z 3Bk 2

FE X T B Ja — 17 FRATT 2 B R S 11 A AR R A 2R U I 6
Hem B 2Bk B 28 5 45 il R G0 A AR A il B 0 [ B A AT . AR A BUR ™
IR A X L R AT ] ds B WSO A 7 Ak T T P Y 22 B B L O
HLTF R 7 52 B AU HE H bR i T N R) A R R S A T — SR N
1E QR TRV AR A & 1128 51 45 (TPCO) B FE 5K (L 18.10)

% E By — A4 A A o R A

T 2 35 1) GRXF i HE T30V A8 A W6 B 2 2 S TRD UL 7K P 1) 58 B8 2T R AS - 36 1Y)
SO, R HEBRBORE 23 02  BE L LR R A BT HERR B —Fh Bl A A
A3 EE AL, B LRI WSO A S22 B 53 T LE 6T v N R BE 1) s i R . i R ATl
A FBEFEWCA RIAR I —FR 73 AE 2 A 2 4 7 b b, L o R HUikoRL
I, TR R SEAT — R HERR B L IR 2 K 23 1 A B AR A4

HEORBLIE A IR B AR BEWOK- 2 B Th . Bz s I T HERR B A 3l 55 0k
A H A 1) — b 522 b A 1 0 AT 2 AR AR o BRT T 1 28 I - X S A AR B e ok
SEORFEARAE . DR HERR B S WA Tk Y R U R Y RO B IS K A
SWE,

SR 43 T 14 5 g B e T IGO0 B i, — 26 2 3% Bl L™ (regressive
tax) , JCH ML S0 T AR A FBE L HiAth — 26 2 33 38 B © (progressive taxes) ,
HHFZ W TR CAREE . 25 E — PP BRI L 2 IR AN P A FRATT AT BEA
xRV b A8 1 0 WOk AR A 3 2 g Y B WS, PRI X e B E B 4R T
WA GEBE I HLE— 25 RS- 25 PR , RS 43 e TSCAS A 3 g ik 20 3 il 1 3
WOk A B A R . 78 2 [ S U B WA AR B L R RR VAR, RN
SR K BB 8 A AT HERR B % A 43 TE 23 AR WA K B AR R PR £
ANEWE 2

Gilbert Metcalf i 7 — 28 55 WF 52, ¢ 30 H] T %8 B 19 k20 ok IR0 Bk B 25
R —AN I ':F"@Q@(distributionally neutral tax shift) f 45 5, X 5 2 K F %)
AN TR G2 8 52 W] 5 WS 19 4 B B B AR [R] % Metcealf (9 0F 5038 3 fik %

e REVFAUBLAR B R — e S 7 A B G A AR

© B B A BT 23 o B A KT 1 B T 3k 9K
® BB U IA RO G BB

@ I3 AP R B B B A L A S LA U



U ARG 15 5878 T ARk B HERR BE TR R ARSI . AR —
b E B 2B 2 B A BT AR DR R T B AR TR T A R
AR M AT AR BEIRAF A AR

Metcalf i izt — 7l il i 7 i 19 28 B AL B 31« - 3 B WO 25 (AR 22 7 i 1)
A L Th o 05 A A I B SR B Al T R HERR B 48 S TR WS B SR RE A
RH A . % 19.4 JER TIXFPESR . AT LUE B, He e BL - 19 4F 2 52 g
JAS i A SO F S8 T T 6 o i R DAARR Wi A FRRE Y 276 56 T B i Wi A AR RE Y
1224 70, (H AR AR B 3 L, AR AR WA R B9 A 23 L2 3.4 00
T 7 1 WA SR E 8 FT 20 LE AL S 0.8 06 5 Tt 5Pt ) HE B 30 2 3k D o

£ 19.4 ZEMS X PRI
AR R BEUTAE AL
e A 255 - 241 ik T R R
BLm A (o0) B FH (370 (£ G ONEIER E®)
1R —276 208 —68 —0.7%
2 —404 284 —120 —1.0%
3 —485 428 —57 —0.2%
4 —551 557 +6 +0.1%
5 —642 668 +26 +0.1%
6 —691 805 +115 +0.3%
7 —781 915 +135 +0.2%
8 —883 982 +99 +0.2%
9 —965 1035 +70 +0.0%
10 =) —1 224 1093 —130 —0.0%

PR KU : Metcalf, 2007.

Metcalf ZWC, 7T LA RS TN 9B A — > R 45 4 A 560 3€70 GX
A58 T LA AT ) 52 0 DA WA v ) 1 AT SR ke IR T HEBR BE . X
TR A G SR U X AR A AR A 100 BOE AR, 3R 19.4 R THE
BB F 28R 200~1 000 K IT, X R T HEEAIKF-

SR B 15 R B BE X AN [ 5 )2 B A 0 52 Wi JE 6 ARARL . X AT ] R 2 ok
W o B 75 PEHEOR B S5 1B SO B B 1 40 52 el O 23 Bk 135 ST i MM
H b IR R S BE AL T 22 WS BT e AR SREE 23 W Bt G o (ELR: A S )

f RIS AN 100/ — 4,

g FREMTHRBUR MO ER T AN B, 7R 2012 4R Z B TS —> 110 100
FRICWA Y 15.3% . % BN e BURR T7 BR L, 83— J7 % K8 7.65% . th T3 F i, B i Bl g
THET 2%,
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AT FEAS AR . BURT 2 R B 26 5 Bl A o8 ok 2D X AR MG K RE 1Y B 5
Wi, PH U, Metcalf BORIFFEIE T 1 56 11 A HE AR BEAE A B AR AR AR BB AN 23 )
AN RSC AR AT AN AR B9 52 00 114 T F ik 2 g HHE Tl 2

IR EH

TE PR 2Ry — A~ 58 0 HE B A 368 U8 1 52 1), — A 6] B A 18028 PR I AT R 43
PLF ARG IR AT R, — D 2Ra kM A%, BIETX S A ARG, 23
FEAL MRS N AL 2R 52 08 AR . T A0 22 1 42 20, 2R — AN 2901 ) i [
PR 2% 29 25 BRI & e v B S8 20 1) 28 T 364G IR 4 % S v | KB sh Bl 2 el =
XY,

IEANES 4 BT RIE Y RS — R sk A LY. Rt A I —
T AUl [ 5 A A B R AR R TS de ¥y . 53 4h s 3 FEh iy ig
49 o I 322 205 B -HR TR A 1900 B0 A E i LA SR D X 2% T 3 B R  2R o A Al R TR Y
T BL Y SR A T 48 2 AR TR A R B — A

— AN F A R KR AE P (Earth Atmospheric Trust) [ #2305 2 F
TRAEIN , ZBOR EEAHE 6 D FER A

LT IR S SR S, — D 2k B B WL 5 R 5. T iFE
SEAE B R T R M T 1 i A R Y T i

2. VA R A AT S2 3 T AT VR ATAIE . VR AT IE S A AT DL A S AR
Vo SE 3K Z AL 5

3. I A5 I [ 4F 7% 528 ¥ v /0 VF RTHIE Y B DA R A0 B RS E R il & U
R IRB — Al 2 K P BAE B R 450ppm A AL ik 2 7 5
BEAK.

AAEIASEZ A I AAF AL IR R AUEHE D X ME T — KA BUR H 8V
B AT 55 2 AR MR A 0 i R I 32 8 N

SAEN—DEAE N AT EFEFEN — R E ek B TA N, X
Tt SRR S B AR B HE AL B RS o 45 58 B — > AR AT AH A5 10 22 52 AR AR
B —A> N 3o B R AR R

6. T FH 5 T R 4 6438 7 ke LR 47 R B B AR BB A B AS 4G

AR X P B SCRE T R E Y 28 5% D ) fEL R SR T I A LR A AT ORI ECA R
5. — M= RS EER LS RERNHL TAES KRR X HER F A
ARG e — A~ AF B2 S TR B PR VR A BSOS S A AR AT I P sl 3 v 1
i R AL TR B9 AT AT LA o /NVERAS BEALAG SRS RS YU A . X T IR R A

®  HERRATAFFE « — I ff pRe A BRSO A0 a8 AL A — A A BRI 971 352 97 W1 HIE 19 5 ek A5 1 22 &) R G A
— P RRAHBBARL.



AR 328 S A XS AR A E 2 X TR 95 AR U, 3% 2 3 AT DL R it
T A ELY B DLHAR 22 N A2 4 X 22 A

— SR RD FEPE (9 43 BT A ST T A A B AN a7 52w AN ) K 0 s N, AR
2010 4F 2 BR SRR HE B K 20 2 32Gt, X AN 5 HAb R = Sk, EE
HEULAIE IRk A A% D 2 B AR ARk 20~80 ETT . L, X A FLRE I 3K
FHEEAE 6 000 12~26 000 /2 FETCHIYCA , W SR HA 9 IR = MR ALFE7E N X
WA SHZ , ENRERGVE N — M8, X — I RERETF LY ~4%.

VEF L VR S — B B 55 0 48 B2 S 4EFA 32 BT A I A Y — 2158 38 45 Hh
BREME AN, WRA 704N B 24 BE S R N 43~183 JE70, X HL
e Far M A . X TR IR E KM E R XA AR A E R X T R R
0 B AT AR RS I FLAR A . 25 8 31 4 3R 20 95 L IX (1 A3 GDP 7K F
R 2yJ& 300~900 FITZME B, 3 A 32 H AR A5 1 25 b R AR AR 16 76 R 30K 7
N L

FATHFF L R X A 2R SR E R H RENRA, Bl = A ik
20~80 FETT AR U A% 23 38 I A 2677 B B A . AT LA ao 7 B b AN 2 s HE
JCER 3 L) — A [ G ik HE T A6 SR Ay 113X AN R Ge 0 5l N B sE . i an L 38
A N HECR 2 18,1 i = A Ak e . Bl A Ak B B I A% 2 20~ 80 SETT,
X R Ak R AR BN AR 2 362~1 448 T, AR F B Al M X g A
fIT—FE B AW &H —AERE Ry 43~183 S0 i st . PRI, 3 1 9% [{ A
e R R 1) R O A B A A0 255 I AN 2 AR ik (A% 19 LA

2 19.5 A7 T 15 FE X A 7] [ 5230530 Ja B 1) 52 W), 5k {1 5 e A1) A% Ay g il
AR 80 FETT . T B A AR 23 45 T B BT Ol R I AR R T — A
20 EITHIBLO , H 2t 2315 S 0 8 0 90 2 ORI A8 8 1 4F B S i L axX gk
WE S ERERBRENEAT ., ET U LN RN =4 26 000 {23 I0H)
AEBEMCA LA T 4Bk GDP B 4% . % 18 Stern ¥FI& BT, S I X6 A A2 Ak A
HEE 2 R Y B 4 AR GDP Y 1%, R 7E X AR 0L T A T BE IR
W& 1/3 BIMCAAE 4 BE N4k L, B 274 3ETG.

F19.5 PS5 R R — 20 F{ R AR T 0EE , 0 — 28 B ARG Tk,
DLERBE Ry ), AR B8 NS HE M S 1.4 mli, BEmE A AB AR 80 35 T MR AN A%
KT AP 112 EITHI A, SR B — D NRAERR SRS 274 SEo0hIRE, A
WA AR AE RN 162 670, EPEEAY A GDP & 1 489 70, X AHYY T 1140/
RIS 25 . A B, v AR AT A 2 v 451 2 o DR SRy G N 35 i R o AR R A v ——
Ak [ HE R T P E BN GDP AR X 8%, ELPE 9 A GDP

m XA IE AR LT Barnes AF AR Y 5 vk AR T 5 [ AR U 41 SR A B
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7 o ARAS T AU AR 5 T G HE A AR O AL

*19.5 HMRASERNARERNFEHIFNE

N A GDP(ETD) AH CO, N BB A 4 11 LA AF R B,
i 01D H B (1) (80 FE/M) R IR (D)
ELpg 12 594 2.3 184 +90
i 5430 6.3 504 —230
% 42 377 6.2 496 —222
et 43 689 9.6 768 —494
E 1489 1.4 112 +162
575 Hf 10 064 1.0 320 —46
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TR Lt [R) I 3ok 8 T 4 1) b 3 FH AR AT A4 532 Wi ) 2 SRR 26 15 0K B9 855 1) 4%
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A B S, DT R X B R i B4 T SR AN S AR 7 Y T A DA
I HE L

BB CO, B 7AW/ AR, 78 BRI R 0 09 1 58 246 35 L [ 18 L
T R TG HEIF L AR A 22 R
PR UE - Davis and Caldeira, 2010,
B 20.4 [EBRE 5 AR EN

@ B A RS AR R < B2 Ty o 2 B I A TR SN B AR AR 4 R ) = i AR A S5 N T RE SR R BT
BN | 1E 2800 B PRI R Y

511



Wi 5 AR BT IR & 5% 2 AR OT ik

20.3 R Z W AIFIE

C 28 VR 2 HILRA B SRR - 185 57 ) 1) 2 b 0 BRI A 4 2 [l 1 G R
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FE AR IR BUN S 5 @i,

£ NAFTA T A 85U 52 5y 1) FF 1 B AT 4 23 52 W) AT 3R 58 52 i, [R] Oy
B P RF ) /NAS I BN BE SO 9 [ HE O TS R AR e . 7R 95 ARV Bk
B, A R T 4 AR TR DA A A B AT S A% R T I T R 0 R T O B R
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“NOZAE R — B Bory NAFTA 8 8 msg” AR E X E N A B3R5 X8
(FTAA) FIF D A 5 5 L (CAFTA) H L, 3 NAFTA §7 K 3 v 25 W F g
FEM %% S8 T RN S AT P I B P IS 2 itk — A A A TR R E

NAFTA Wl A48y — > J7 2 HA 11 5z s my sl g 1 B A 4%
PR . TERXIUMLAE T L L 7 B R LR B 2 O Bl 1 Ak 1 4 9 A R
i ¥ WO DAL 2%, 9F B LBRIA © 2 ). 1999 48, in il 48 Je I
A IR YRS M 7 MTBE Fidth T 7K 75 4%, Jin & K 1) il 1 ) Methanex 23K
10 A= TOAME: . FEAR A I TA] A9 25 HE B0 . 2005 48, 636 A 52 ) ) 7 15 2
FE2 TG R . B LA L 888 BOR Y ) 8k 28 1 T BR 3R 5 o e T — A

@ B SN A ER AN 7T G 1R R I R I TR 58 X 3 S A G A e DX
@ IR PR il ek 22 IR IRV 5 52 5y A A AH R A ML

513



Wi 5 AR BT IR & 5% 2 AR OT ik

TR, 755 2K JE I IE A | A5G [ MR & 1 B2 B D L S L IR
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M EFRE A A 2 (1995) 8 TR A S #H PR (1997) M ZHE R Y
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Wi, THAE PRS- S HITH WL LR E RS RS S
BT AR,

SR T WTO B Z A5G U KSR A AE ™ FE Y IR A, A6 & AE o se 1Y
T8 10 W0 ] B M SR G e 7 490 s s A I T3l e & R v R RE TR A K
AR VAT AR, (023X Rl B T RE 2388 WTO 56 1AM i) 81 .
SR, 5 20, 98 151 55 8 R g PR FLah W R ik 2 5 WTO iy B w28, &4
M Ak L IR BEAT WS R IR ZE B RE A ke MEA 58 5 il Z A A whgg . A
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P

FEXF AP AN 14 58 55 PR A TR F B, WEO & 3] TR KM, 2%t
H A A A B - LS AR B L B AR K e, Bl A 42 Bk — A ALk
HECR — ARG I, B8 IR G5 5 n] BE T B 45 A HE R B 5l W] 32 5 V8 AT IE
LIRS 19 HITTHER . @BROC T AR A ) AR 37 B PR A n] B
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RN B RE R AR B985 0 (L2 21.2)
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AT 22 BRI E A RO PR 45 45 M H L O A 22 5% 5 A1 5 K e 4 SR
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JRUAE T FOERAT B TP OG T R A5E 14 A S BN L ALV T IA A T R AT
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Akt 2 gkl i FUBT IR ST A 0 — 13 4l 4 L 7R 2005~ 2007 4F L 7R TR
BRAT X BE IR U ) BE K b D T 30 Yo Y B R £ 5 IR T AU AN H PSR
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T ERY LS AL A DM Z T EHE SR, AEE KA A
M HAEGRERLETEAZEE 2009 F 8 , HRARAT A ZHEHRMT
1.3 LT EAFE R KM (DA 53,7 2011 FRET B sy
L7220 £ TR k. WM a2, 83 140 7 8 RN R AT K B 6 4% (F
FIRM A CRAR g, KBl RN T EH W,

BT BTG AE X 2k R, R R AT A B T e PR M Gk e 2
W R KRB HE R E. &hndr B oy K FH & & | T fo 6 40 4% b H B
THEEHH EEHA#E KXY 50 000 MTHEHL,

R RRATNTRERERITEE Viay Iyer B f1H.“ K H &L
REMEHNTHEECE R BNE BN EEREZE . FIEFAF
WER(XRH THEIOMEGCRTHATERARERFINGE KBS —
FTRRAZ I E, wAEFFEMHRENERF.”

PR R IE 4R 4T . “Energy from Solar Panels Transforms Lives in
Rural Bangladesh”,http://go.worldbank.org/SJPSS5CORGO.
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BREMILT R £ THITHH R IE R, XL HE R W EE LS
ERTPENER, Himbo R EHR L EHB XRAREHFRE (B HFR
THBABEN I EABE 2700 AT RGEHRAMNED S AN, B
BHIZ 0B M SR T SR Atk
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%, IBibateke R EJH M EH ZH 4 200 Ay RAE R LE F 5
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EX UM REEMRNBA L ETEEF THRMAEE,
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L2 20 [0 2 F8 Y — A R O S 4 2 [ 5K 5 B Ak 25 PR 1 T Rk
JBE ) BRI 7R AT o SR X T A A R S AT T [ B R R B bR S R
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B AR R B . M IRATAESS 19 20 A Bk AR B 18 . 4 1R AR M
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FURAT BEA E A R AR 4 S (FAO) B A E T & B 4 4 (UNIDO) |
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A#2> GEF WEH A BB L ERZN M KT FCGEB S HREATRXK
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S SRS AR LU T IR L A T Ah S B B4 o A S A PR AR B [ 5K R R R [ SRS R BRRAS
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D0 LA T[] B3 gk Aol AROll B8 5 AE B AR W) 2 AR LR BB R AR
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o AN G
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ONHAEAF EEE L EAEMIAEHETENMMTRAKFH
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=HE N, Tl A A% 9 (industrial ecology) WIME & 3% BH 76 A= 7= Ji #1 i) Br 8 [
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XA HAR A FBUR Z 6] ]2 %5 016 1 2 K,
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kR EE XL
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ital) CANZR AR 25) By 5 Ry ZEAT AT 175 B0 T AR IZ A B A BE . 7E XD WLACT L 4
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@ RHEASRVIAR  FUAR VTR B T0 R BEA 5338 A9 G 87 AR« 0 A S (36 B2 7K AT I R 19 23
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XA A 5 R v 1Y) 28 A UL R 58 A R [ FE AR U 22 T G O
GDP 4 #8 — > JC B 91 (19 15 4509 K © (exponential growth) #4234 in——fil 4,
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Peter Victor JE /8 T — M M B A& & ¥ i W W B ALY — DN FR N
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GDP fRFFFRE B 2035 AR AR HE OB D 2200, 255 KF R olk K P
2 A IR B BT, 5155 o5 GDP B Ee )t Fa B R R . R JROREIE RE T
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